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A Warm Welcome from the Conference President

Welcome to the ESB 2014 and Liverpool. Thank you
to everyone that has contributed to putting together
our varied, exciting and thought provoking
programme of open paper sessions, symposia and
social events. For me, the purpose of the ESB annual
meeting is to have a real place and point in our busy
research lives to come together and “cut to the
chase”. In a multidisciplinary applied subject such as
ours that stands as a keystone of the knowledgebase
2 for future medicine to provide for healthy ageing

/ - and independent living, it is more important than

vy ever to meet as a community (“scientific family”) and
,‘ / present and discuss first-hand what we have done,
‘ what worked and what did not.

We've provided everything you need; the infrastructure, the timetable and the facilities so you can
focus and concentrate on presenting and discussing the detail, the issues and the future. Enjoy
yourselves, work hard we've a lot to do to realise our collective potential.

OUR future health needs us........... 16% of the population is born disabled, 84% at birth aren’t
disabled yet! If nothing else kills us on our journey through life, we will all age (more or less
graciously) and with that comes, to put it bluntly disabilities. Mankind as a society can't afford for
each of us to live longer and become increasingly disabled and more dependant. We as
Biomaterials Scientists can address this, all of us know we can, the question is how fast can we do
it? It'll be faster together.

%/ Conference President: John Hunt
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ESB President’s Address

Dear all,

It is almost metronomic, is it not, the time with which the UK community hosts the ESB annual
conference; London 2001, Brighton 2007 and this year another iconic city in Britain, Liverpool.

I have been reflecting on the trajectory of our Society in the last few years with its constant
travelling from Country to Country. The Council has been changing its members, the conference
delegates have been growing in numbers reaching out to colleagues around the world and opening
its doors to an increasing number of young scientists.

But what's about our scientific progress? What's about the life of our patient’'s? What's the
understanding or even the simple perception that the public, industry and policy makers have of us
scientists and the work we do? Well! We may see the glass half full or half empty, but this is not the
point. Interpreting and analysing the present it is important, but it is more important to set the
vision for the future of our work as individual scientists, research groups, national societies and of
course as ESB. And for scientists the vision for the future has to be ambitious, pioneering new ways
of thinking, rooted in the service of our patients.

An honest, balanced assessment (I hope you share it) tells us that in all these years our biomaterials
have reached significant achievements. Just to mention few of our exciting attainments, we have
entered the world of the nano-scale, we have enabled the regeneration of tissues and developed
theranostics. At the same time, the translation of this innovation is lacking behind partly because of
our mistakes, certainly because of the constraints of the current political and economic
environment. As ESB we have been working hard to improve the service and support to all our
members, but we recognise that still a lot can be and has to be done for you and for your research.
We look forward to explaining our plans at our General Assembly.

In this respect, I feel that the organisers of the ESB2014 have built a programme that is thought-
provoking and challenging. Prof John Hunt and his colleagues have welcome us to Liverpool with a
clear message that makes us thinking about the past while looking towards an ambitious future.
The choice of the plenary and keynote speakers will bring on stage some of the best scientists of
our generation. The translation day will help us assess the socio-economical impact of our
innovation. Through presentations, chairing of sessions and their independently-organised
workshops, the Young Scientist Forum will promote new ways of thinking and communicating.

I look forward to all this with great excitement and optimism. I congratulate Prof John Hunt for
choosing such a fantastic venue and for structuring such a diversified programme. On behalf of the
whole ESB Council I express my deepest gratitude to him and to his team for their kind hospitality
and social programme.

Finally, I wish you all a great time in Liverpool where you will see old friends and meet new ones; a

time when you will inspire and be inspired, a time of excitement for your research, and a time of
new hopes for our patients.

b
%Li, Xrli_ ESB President: Matteo Santin
p
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Book Signings at ESB2014

Professor David Williams
Essential Biomaterials Science

The latest book written by Professor David Williams, has just been published. You can meet the
author and examine display copies of Essential Biomaterials Science in the coffee and lunch breaks
after his talk on Monday 1°* September in the exhibition / poster area of Hall 2 stand 142. The book
is available from the publisher Cambridge University Press, www.cambridge.org, ISBN
9780521899086.

Copies purchased from the publisher and brought to conference may be signed by Professor
Williams.

o ot oo o0 Please click on the image to the left to download a 20% discount coupon.
Print out the coupon and bring it with you to the conference to receive a
20% discount.

Professor Larry Hench
Boing Boing the Bionic Cat

The award-winning Boing-Boing the Bionic Cat series of children’s books written by Professor Larry
Hench will be available for purchase and signing by the author during the meeting. Professor Hench
will be in attendance at the stand on 2/9/14 from 11:00-14:00 for a dedicated session of book
signing. You can meet the author and examine display copies in the coffee and lunch breaks in the
exhibition / poster area of Hall 2 stand 64. A limited number of books will be broued ought to the
conference (and the publisher will only be able to accept cash or cheques) but you may guarantee
books at a special delegate rate by pre-ordering (credit cards accepted) from the publisher here:
http://www.canofwormsenterprises.co.uk/goldaward

Online orders will be available to pick up and be signed by Professor Hench at the conference.
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Conference Information

Venue

The Liverpool ESB2014 Conference will be hosted at ACC Liverpool, which combines the Liverpool
Echo Arena and BT Convention Centre. ACC Liverpool is a unique facility - the only interlinking
arena and convention centre complex under one roof in Europe. The Convention Centre and Arena
stand in an iconic building on Liverpool's world famous Mersey waterfront, next to the Grade I
listed Albert Dock, home to Tate Liverpool, the Beatles Story and numerous bars and restaurants.
The address of the venue is:

BT Convention Centre (within ACC, Liverpool)

Kings Dock

Liverpool Waterfront

L3 4FP
Tel: +44 (0)151-475 8888

Registration
Registration will take place in the BT convention centre galleria Saturday-Wednesday. The
registration desk will open:

Saturday August 30" 14:00 - 18:00 The Speaker Preview Room will be open from 13:00
Sunday August 31* 07:30 - 19:00
Monday September 1 07:30 - 19:30
Tuesday September 2™ 07:30 - 18:30
Wednesday September 3" 07:30 - 17:00

Poster Sessions

Poster sessions will take place during lunch breaks 12:30-13:30 in addition to a designated poster
viewing between 18:00-19:30 on Monday 1% September; presenters are encouraged to stand by
their posters during these times. Recommended poster size is A0 (90cmx120cm) in portrait format.
If you would like to take your poster away please remove it before the beginning of the closing
ceremony. Poster boards will be numbered, please refer to the abstract book for the location of
your poster board.

Podium Presentations

Presentation format for standard oral presentations is 12 minutes plus 3 minutes to respond to
questions, which will be strictly controlled by the session chair(s). Speakers are asked to upload
their presentations in the speaker preview room (Room 7) at least half a day prior to their
scheduled talk. The use of personal computers to display talks in the presentation rooms is not
permitted.
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Rapid Fire Presentations

Rapid Fire Presentations will take place in Hall 2. Timings will be strictly controlled to a 90 second
presentation and 30 seconds to address a single question, there is no maximum slide limit.
Presentations must be uploaded in the speaker preview room (Room 7) at least half a day prior to
your allocated slot, and use of personal laptops is not permitted.

Wi-Fi
Free Wi-Fi is provided throughout the conference venue, a password is not required. The Wireless
Network Connection name is Free Wifi

Travel
The ESB2014 team has coordinated a number of discounted travel options for its delegates which
should be booked through the travel section of the ESB2014 website.

Taxi: We have negotiated a discounted rate with INTX Liverpool Executive Chauffeur Service, from
£20 per journey for a single passenger from Liverpool Airport. You can book and pay for transfers
to and from both Liverpool and Manchester Airports online.

Coach: We have organized free coach transfers from Manchester and Liverpool airports on 30™
August and 3" September to the BT Convention Centre. For the 30" August, coaches will leave each
airport on the hour starting at 12pm with the last one leaving at 7pm. For the return journey on the
3" September, coaches will leave the BT Convention Centre hourly starting at 4pm with the last one
leaving at 7pm. Delegates wishing to use this free service need to book by following the instructions
online.

Train: We have negotiated a fare reduction of 20% on Virgin Trains advance fares in standard and
first class from London to Liverpool for delegates, but these must be booked through the ESB2014
website using tthe password Bio2074 which is case-sensitive.

If you have been unable to take advantage of these travel options, getting to the venue is straight
forward.

From Liverpool John Lennon Airport

Bus: Bus stops are located on Speke Hall Avenue which is a short walk from the airport exit. Take
bus numbers 82A or 500 and disembark at Liverpool Albert Dock, both routes have an approximate
journey time of 30 minutes. The convention centre is approximately a 5 minute walk from here.
Taxi: There is a taxi rank located immediately outside the airport exit. A taxi into Liverpool city
centre or the convention centre directly will take around 20 minutes.

From Manchester Airport

Train: Trains from Manchester Airport train station depart to Liverpool Lime Street station
approximately every 30 minutes, with a journey time of around 1 hour. From Liverpool Lime Street
station the convention centre is around a 20 minute walk across the city centre.

Taxi: There are several taxi ranks throughout Manchester airport. A taxi into Liverpool city centre or
the convention centre directly will take around 45 minutes.
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Travel to the venue by car

From the North: Leave the M6 at junction 26 and follow signs for M58 Liverpool. Follow to end of
M58 and then take signs for A59 Liverpool. Continue to follow Liverpool City Centre until picking up
signs for the Albert Dock. BT Convention Centre’s car park is signposted Waterfront on the city wide
‘available spaces’ signage.

From the South: Leave the M6 at junction 21A and take the M62 to Liverpool. At the end of the
M62 follow signs for Liverpool City Centre along Edge Lane, following signs for the Albert Dock.

For Sat Nav users, please use the postcode L3 4BX or enter the city as ‘Liverpool’ and the road name
as ‘Queen’s Wharf'.

Parking
For conference parking, please use the multi-storey car park directly adjacent to the conference
centre (E10 per 24 hours).

Prizes

The Four Best Student Oral Presentations

Winners will be notified during the closing ceremony and receive €200 and a certificate. The
candidate must be a student (with a letter from their supervisor), be the presenting author of the
presentation and must have had an abstract that was accepted during the official abstract
submission process. The candidate should indicate on the registration form if they wish to be
considered for the award. Prizes will be awarded during the closing ceremony.

The Four Best Student Poster Presentations

Winners will be notified during the closing ceremony and receive €150 and a certificate. The
candidate must be a student (with a letter from their supervisor), be the presenting author of the
presentation and must have had an abstract that was accepted during the official abstract
submission process. The candidate should indicate on the registration form if they wish to be
considered for the award. Prizes will be awarded during the closing ceremony.

Certificates of Attendance

Certificates of attendance can be provided after the event at the delegate’s request. If you would
like a certificate of attendance please email the conference secretary by 30th September 2014 and
your certificate will be sent to you by email, or request one at the registration desk.
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Social Programme

Welcome Reception - Open to All Delegates and Exhibitors

Sunday 37" August, 18:30-20:30, BT Convention Centre

The welcome reception will take place at the convention centre after the first day of exciting
scientific sessions; attendance is included in your registration fee.

YSF Hard Days Night Social Event - Ticket Only

Sunday 37" August, 19:30-late, Liverpool ONE Bridewell

The YSF will be hosting a social event at Liverpool ONE Bridewell, formerly a prison; this venue is
situated in the heart of Liverpool’s city centre and a short walk from the nightlife of Liverpool’s
famous Mathew Street and Concert Square. Tickets for this event can be purchased online during
registration and will include food, drinks and live music, but be quick as tickets are limited.

Chairpersons Dinner - Invitation Only

Monday 1°* September, 19:30-22:00, Liverpool Tate Gallery

The chairperson’s dinner will be held at the Liverpool Tate Gallery, one of the most important
collections of Modern Art in Europe, located at Liverpool’s historic Albert Dock.

Gala Dinner - Ticket Only

Tuesday 2" September, 19:30 reception for 20:00 dinner, Convention Centre

The ESB2014 gala dinner will be at the convention centre. Tickets can be purchased during
registration. If you have not purchased a ticket online but would like to attend the gala dinner,
please speak to one of the local organising committee at the registration desks.

Food and Drink during the conference
The conference registration fee includes morning coffee breaks, a hot fork buffet lunch and
traditional afternoon tea during the conference.

Excursions / Accompanying Person Trips

Liverpool Football Club open top bus tour

Take an open top bus tour to Anfield stadium, home of the famous Liverpool Football Club via a
narrated tour of some of Liverpool's historic landmarks. Tours depart from the Pump House
entrance to the Albert Dock, 5 minutes walk from the conference centre. For more information visit
the ESB2014 website.

The Beatles Story Museum

Located in the Albert Dock Complex the Beatles Story Museum tells the story of the worlds original
Boy band! A discount voucher of 20% has been negotiated for every ESB delegate which are
available by request.

Walking Tours of Liverpool

Interested in the cultural history of Liverpool? Then you can go on one of two i
walking tours: the Bluecoat cultural walk, and the Bluecoat literary walk. Or m
possibly visit the Tate Art Gallery at Albert Dock. Click the image to the right for = m

further details.
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Awards

George Winter Award - Sunday 31* August, 09:00
Guy Daculsi, University of Nantes: Biography on page 20

The ESB Council will choose an International Scientist who has contributed significantly to the
knowledge in the field of biomaterials and/or the material controlled or influenced reactions within
the host body through basic, experimental and/or clinical research. The work concerned and the
results must have been published. This award is established to recognise, encourage and stimulate
outstanding research contributions to the field of biomaterials and is presented annually during the
Biomaterials conference of the Society, and consists of a certificate, a plaque and a refund of the
registration fee and travelling expenses to the conference.

Jean Leray Award - Sunday 31°' August, 17:30
Lorenzo Moroni, University of Twente: Biography on page 21

This award is established to recognize, encourage and stimulate outstanding research contributions
to the field of biomaterials by young scientists. It will be presented annually during the Biomaterials
conference of the Society, and consists of a certificate, a plaque, a refund of the registration fee and
travelling expenses to the conference and a cash prize. The nominee should not be older than 40
years at the close of nomination and should be not more than 8 years post-doctoral. Furthermore,
the nominee must have contributed to the knowledge in the field of biomaterials and/or the
material controlled or influenced reactions within the host body through basic, experimental

and/or clinical research. The nominee needs neither to be a member of the European Society for
Biomaterials nor a citizen of a European country.

International Award - Wednesday 3" September, 13:30
James Anderson, Case Western Reserve University, Cleveland, Ohio: Biography on page 22

The International Award is a prestigious recognition by the ESB of scientists who have generally
spent their career outside Europe, who have a widely recognised, high scientific profile, and have
made major contributions to the field of biomaterials. The awardee will have shown strong

evidence of collaborations with members of our scientific community in Europe throughout their
career.
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Plenary Speaker Biographies

David Williams
Wake Forest Institute of Regenerative Medicine

Monday 1st September, 08:00 - 09:00, Hall 1

Professor Williams has had 45 years’ experience in the science of
biomaterials, medical devices and tissue engineering. During his career
he has published over 30 books and 400 papers; his latest book,
Essential Biomaterials Science will be published by Cambridge University
Press in June 2014. He has been Editor-in-Chief of Biomaterials, the
world’s leading journal in this field since 2000. He has received the major
awards from the US, European and Indian Societies of Biomaterials
including the Founders Award of the US Society for Biomaterials in 2007,
and he received the prestigious Acta Biomaterialia Gold Medal in 2012.
In 1999 he was elected as a Fellow of the Royal Academy of Engineering
in recognition of his contributions to Engineering in Medicine. He is
currently global President of the Tissue Engineering & Regenerative
Medicine International Society (TERMIS).

Professor Williams left the University of Liverpool, UK, in 2007, where he had been Head of Clinical
Engineering, Director of the UK Centre for Tissue Engineering and Pro Vice Chancellor. While
retaining the title of Emeritus Professor at Liverpool, he is currently Professor and Director of
International Affairs, Wake Forest Institute of Regenerative Medicine, North Carolina, USA. In
addition, he is a Visiting Professor in the Christiaan Barnard Department of Cardiothoracic Surgery,
Cape Town, South Africa, a visiting Professorial Fellow at the Graduate School of Biomedical
Engineering, University of New South Wales, Australia, a guest professor at Tsinghua University,
Beijing, and Advisory Professor at Shanghai Jiao Tong University, China and the National University
of Singapore. He is Visiting Chair Professor of Biomedical Materials, Taipei Medical University,
Taiwan, and a Visiting Professor at Sree Chitra Tirunal Institute for Medical Sciences and
Technology, Thiruvananthapuram, India. In Cape Town, with Professor Peter Zilla, the current
Christiaan Barnard Professor of Surgery, he has formed a company that will produce low cost high
technology medical devices that can be used with minimally invasive procedures to treat young
adults in sub-Saharan Africa, who currently have no therapies available.

/! —

Professor David Williams
Message for Liverpool ESB Conference
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Stephen Minger

GFE Healthcare
Monday 1st September, 14:30 - 15:30, Hall 1

. Stephen received his PhD in Pathology (Neurosciences) in 1992 from
,-:,f_ \ the Albert Einstein College of Medicine in New York City. After post-

‘ doctoral work in CNS gene therapy, neural transplantation and
neural stem cell biology at UCSD with Professor Fred “Rusty” Gage,
he was appointed a Lecturer in Biomolecular Sciences at King's
College London in 1998., Senior Lecturer in Stem Cell Biology in 2005
and was Director of the Stem Cell Biology Laboratory from 2002 until
joining GE in 2009.

Over the past 20 years, Stephen’s research group has been at the
forefront of human stem cell research. In 2002, together with
Professor Peter Braude and Dr Susan Pickering, his team was
awarded one of the first two licenses granted by the UK Human
Fertilisation and Embryology Authority for the derivation of human embryonic stem cells and his
group was the first to deposit a human ES cell line into the UK Stem Cell Bank. Stephen was also
one of the first two groups in the UK to be granted a research license by the HFEA in 2008 to pursue
Somatic Cell Nuclear Transfer to generate “hybrid human embryos” for research into genetic forms
of neurodegenerative conditions. He was actively involved with the UK Department of Health and
with the Minister for Public Health in the consultation with both Houses of Parliament that led to
the passage of the Human Embryo Bill of 2009 and the inclusion of new forms of animal-human
embryos within primary legislation.

Stephen was the Stem Cell Expert and a Member of the UK Gene Therapy Advisory Committee at
the Department of Health from 2006-2012 and was the Focal Point for Regenerative Medicine, Drug
Discovery and Modernisation of Traditional Chinese Medicine in China for the UK Department of
Business, Innovation and Skills from 2006-2009. He has also been a an external consultant and
reviewer to the European Commission Framework Programs since 2003, a member of the Grants
Working Group of the California Institute of Regenerative Medicine since 2004, and is a member of
the Board of Directors of the Canadian Centre for the Commercialisation of Regenerative Medicine.

In the summer of 2013, Stephen was appointed Chief Scientist for Cellular Sciences, GE Healthcare
Life Sciences, and is now responsible for long-term global research strategy for technology
development in cell therapy, regenerative medicine, cellular technologies, /n vivo diagnostic
imaging and molecular pathology/personalised medicine.
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Dietmar Hutmacher
Queensland University of Technology

Tuesday 2nd September, 08:00 - 09:00, Hall 1

Professor Dietmar W. Hutmacher is the Chair of Regenerative Medicine
at the Institute of Health and Biomedical Innovation of Queensland
University of Technology, where he leads the Regenerative Medicine
Group, a multidisciplinary team of researchers including engineers, cell
& molecular biologists, polymer chemists, material scientists, clinician
scientists, and veterinary surgeons. Prof Hutmacher has extensive
expertise in bioengineering, tissue engineering and regenerative
medicine and more recently he was not only among the pioneers but
also developed outstanding track record in two new cutting edge
research areas namely “in vitro disease models” and “development of
humanized mice models via the translation of tissue engineering
platform technologies”. Currently, this work in the Hutmacher
laboratory has a focus on cancer research.

Prof Hutmacher's international standing and impact on the field are illustrated by his publication
record (more than 240 journal articles, edited 10 books, 30 book chapters and more than 450
conference papers) and citation record (more than 12,000 citations, h-index 54).

Awards and funding: In 2011, Prof Hutmacher was awarded the prestigious Australian Research
Council Future Fellowship and in 2012 he was elected to join the highly esteemed International
College of Fellows Biomaterials Science and Engineering, and received the Australasian Society for
Biomaterials and Tissue Engineering (ASBTE) for Research Excellence Award. In 2012 he was elected
by his peers to become one of the 23 founding members of the International Fellows of Tissue
Engineering and Regenerative Medicine Society. This group provides leadership and vision for the
Society with more than 3000 members. He holds since 2006 an Adjunct Professorship at the
Georgia Institute of Technology (GTECH) and he was awarded in 2011 the highly prestigious Hans
Fischer senior Fellowship at the Technical University Munich (TUM). Over the past 15 years in
academia, Prof Hutmacher has been a lead Investigator, co-investigator or collaborator in grants
totalling more than AUD 50 million, including support from the National Institutes of Health - USA,
Australian Research Council, National Health and Medical Research Council - Australia, European
Union, DFG, and philanthropic and industry support.
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Molly Shoichet

University of Toronto
Tuesday 2nd September, 13:30 - 14:30, Hall 1

Dr. Molly Shoichet holds the Tier 1 Canada Research Chair in Tissue
Engineering and is Professor of Chemical Engineering & Applied
Chemistry, Chemistry and Biomaterials & Biomedical Engineering at
the University of Toronto. She is an expert in the study of Polymers
for Drug Delivery & Regeneration which are materials that promote
healing in the body. Dr. Shoichet has published over 450 papers,
patents and abstracts and has given over 275 lectures worldwide. She
currently leads a laboratory of 25 researchers and has graduated 115
researchers over the past 18 years. She founded two spin-off
companies from research in her laboratory and is actively engaged in
translational research.

Dr. Shoichet is the only person to be a Fellow of Canada’s 3 National
Academies: the Canadian Academy of Sciences of the Royal Society of Canada, the Canadian
Academy of Engineering, and the Canadian Academy of Health Sciences. She is the recipient of
many prestigious distinctions including: the Canada Council for the Arts’ Killam Research
Fellowship, NSERC's Steacie Fellowship, CI/AR's Young Explorer’'s Award (to the top 20 scientists
under 40 in Canada), Canada’s Top 40 under 40™, the Society for Biomaterials’ Clemonson Award,
and International Fellows of Tissue Engineering and Regenerative Medicine. In 2011, Dr. Shoichet
was appointed to the Order of Ontario, Ontario’s highest honour, and recognized as a Fellow of the
American Association for the Advancement of Science.

In 2013, Dr. Shoichet’s contributions to Canada’s innovation agenda and the advancement of
knowledge were recognized with the QEII Diamond Jubilee Award. Before being recruited to the
University of Toronto in 1995, Dr. Shoichet worked at CytoTherapeutics Inc. on encapsulated cell
therapy. Dr. Shoichet received her S.B. from the Massachusetts Institute of Technology in Chemistry
(1987) and her Ph.D. from the University of Massachusetts, Amherst in Polymer Science and
Engineering (1992).
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Larry Hench
Florida Institute of Technology College of Engineering

Wednesday 3rd September, 08:00 - 09:00, Hall 1

Larry Hench, University Professor of Biomedical Engineering in the
Florida Institute of Technology College of Engineering, has been
awarded the highly acclaimed international 2014 Acta Biomaterialia
Gold Medal Award. The award recognizes excellence in research and
development in the field of biomaterials. Professor Hench, who is
also director of the Florida Tech Center for Medical Materials and
Photonics, specializes in bio-ceramics and is a member of the
National Academy of Engineering (NAE).

Born in Ohio in 1938, Dr. Hench received his bachelor’s degree in
1961 and doctoral degree in 1964 in ceramic engineering from The
Ohio State University. After 32 years on the faculty, Hench retired
from the University of Florida as Emeritus Professor to join Imperial College , University of London,
as chair of ceramic materials. There, he co-founded and co-directed the Tissue Engineering and
Regenerative Medicine Centre for 10 years.

Discoveries made by Hench and his colleagues in the 1980s and 1990s have resulted in numerous
Federal Drug Administration (FDA) approvals. In the mid-"80s the FDA approved the use of bioactive
glass devices to reconstruct the ossicular chain (part of the middle ear) and restore hearing. A
subsequent FDA approval led to bioactive glass implants to replace teeth, maintain jaw stability and
repair maxillo-facial bone defects. In the ‘90s the FDA approved the use of a particulate form of
bioactive glass that led to regenerating new bone to repair bone defects caused by periodontal
disease. Numerous FDA approved applications in orthopedic surgery include repair of bone defects
following revision surgery of failed hip and knee prostheses, and spinal repair.

Larry Hench, who has dedicated more than 45 years to his work, has earned many international
awards, published 800 research papers, 30 books and has 32 U.S. patents. Twelve companies have
been founded based upon technology created in Hench's laboratories and the commercial products
have led to numerous advanced technology awards. He is also an author of a series of children’s
books featuring Boing-Boing the Bionic Cat and educational materials such as workbooks,
experiment books and hands-on kits to stimulate interest in science, engineering, technology and
mathematics (STEM).

=
Following the plenary  BZW7REISIVINyE NIV
lecture, Larry will be '
awarded with the Acta
Biomaterialia Gold
Medal. Click on the
image to the right for
further details

Larry L. Hench, Ph: D
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Guy Daculsi George Winter Award Winner
University of Nantes

Sunday 31st August, 09:00 - 09:30, Hall 1

I Professor Daculsi is Director of Research class Exceptional at INSERM,
National Institute for Medical Research and Director of the SC3M
Electron Microscopic, Microimaging and Microcharacterization Center
of Nantes University. His work has mainly focused on the process of
mineralization and developing models for the mineral phase of
calcified tissues.

In 1984, Guy Daculsi made a thematic change to Biomaterials, and
particularly Bioceramics. He directed research on calcium phosphate
synthesis to model mineralization, but also to develop substitute
materials for calcified tissues, particularly calcium phosphate. He was
a pioneer in this field in France, developing an original concept of
artificial bone; the Biphasic Calcium Phosphate Concept.

In 1989, Guy Daculsi created the Nantes University Research Centre on Calcified Tissues and
Biomaterials. The activity of the laboratory was supported by INSERM and the CNRS. After 16 years
of management of the research center for Materials of Biological Interest, the laboratory became
UMR INSERM U791, Laboratory Osteoarticular and Dental Tissue Engineering.

He developed a theme of original research relevant to the physio-pathology of calcified tissues at
the level of mineral phases, particularly degradation and dissolution by specialized cells. These
studies and models are associated with design, development and study of mineral phases used as
synthetic bone and dental substitutes.

His International contributions to Bioceramics and Bone substitutes has been recognized at a major
scientific distinction IUSBSE (International Union of Societies for Biomaterials Science and
Engineering) of the 8th World Congress on Biomaterials in 2008.

During the World Biomaterials Congress in 2008, he was awarded Fellow of the world federation of

Biomaterials scientific societies (Fellow in Biomaterials Science and Engineering, FBSE). Guy Daculsi
served on the executive Board of ESB, before being Chair of the 20th ESB in 2006.
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Lorenzo Moroni Jean Leray Award Winner
University of Twente

Sunday 31st August, 17:30 - 18:00, Hall 1

Dr Moroni studied Biomedical Engineering at the Polytechnic
University of Milan, Italy, and Nanoscale Sciences at Chalmers
Technical University, Sweden. In 2001, he visited the lab of Professor
Luke Lee at University of California Berkley, where he worked on
microfabrication technologies for tissue engineering applications. He
received his Ph.D. (cum laude) in 2006 at University of Twente on 3D
scaffolds for cartilage and osteochondral regeneration, for which he
was awarded the European doctorate award in Biomaterials and
Tissue Engineering from the European Society of Biomaterials (ESB).
In 2007, he worked at Johns Hopkins University as a post-doctoral
fellow in the Elisseeff lab, focusing on hydrogels and stem cells. In
2008, he was appointed the R&D director of the Musculoskeletal
Tissue Bank of Rizzoli Orthopedic Institute in Bologna, Italy, where he
investigated the use of stem cells from alternative sources for cell banking, and the development of
novel bioactive scaffolds for bone and cartilage regeneration.

From 2009 till 2014, he joined again the University of Twente, where he worked as an assistant
professor until 2013 and as an associate professor thereafter in the Tissue Regeneration
department within the MIRA institute for Biomedical Technology and Technical Medicine. Since
2014, he holds an associate professor position at the MERLN Institute for Technology Inspired
Regenerative Medicine of Maastricht University. His research group interests aim at developing new
biofabrication technologies to generate libraries of 3D scaffolds able to control cell fate. Since 2012,
he has been a board member of the Young Scientist Forum of the ESB and co-chairman of the
“Biofabrication” thematic group within the Tissue Engineering and Regenerative Medicine Society.
In 2013, he was also elected to the editorial board of the journal “Biofabrication”. He is also a co-
founder of the biotech company Screvo B.V., which is committed to the production of animal
implantable 3D high through-put screening systems.
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James M. Anderson International Award Winner
Case Western Reserve University

Wednesday 2nd September, 13:30 - 14:30, Hall 1

Dr. Anderson is a Distinguished University Professor and Professor
of Pathology, Macromolecular Science and Engineering, and
Biomedical Engineering at Case Western Reserve University. In
addition, he is a practicing pathologist in the Department of
Pathology, University Hospitals Case Medical Center.

James M. Anderson received his Ph.D. at Oregon State University in
1967, his M.D. degree from the Case Western Reserve University
School of Medicine in 1976, and did his Anatomic Pathology
residency at the Institute of Pathology of University Hospitals of
Cleveland. Following the completion of his residency, he joined the
faculty of the Institute of Pathology at Case Western Reserve
University. Throughout his career James Anderson has received
many honors and awards such as a NIH MERIT Award, the Elsevier
Biomaterials Gold Medal Award, the Honoris Causa Degree by the University of Geneva and the
2013 Acta Biomaterialia Gold Medal, amongst others.

He is a founding member of the Society for Biomaterials and the Controlled Release Society and
serves as a consultant to the NIH, FDA, and ISO, and is an elected member of the Institute of
Medicine National Academy and the National Academy of Engineering. He is the Editor-in-Chief of
the Journal of Biomedical Materials Research-Part A. Dr. Anderson has worked in the area of
biomaterials, medical devices, and prostheses for the past 40 years and his current activities range
from the clinical pathology evaluation of retrieved implants from humans to fundamental studies of
cellular interactions with biomaterials.
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James M. Anderson, M.D., Ph.D.
Distinguished University Professor
Professor of Pathology, Macromolecular Science and Biomedical Engineering
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Symposia

The ESB 2014 Conference will feature a number of symposia:

e YSF Entrepreneurship Workshop

e Fellows of Biomaterials

e Antimicrobials, Biofilms & Surfaces

e The Meaning of Surface Charge for Biomaterial Characterization
e European Orthopaedic Research Society (EORS)

e Translational Research

e UK Society for Biomaterials (UKSB) Annual Meeting

e Women in Science & Engineerging

e Advances in Bioactive Glasses

These symposia will run alongside the normal scientific session and are open to every delegate of
the ESB 2014 conference. No prior registration is necessary.

YSF Entrepreneurship Workshop

Entrepreneurship - an Academic and Industrial Perspective
31st August 2014, 13.30 - 16.00

Symposium Organizers: Lorenzo Moroni (University of Twente), Sandra Van Vlierberghe (University
of Gent), Anna Wistrand (KTH Royal Institute of Technology)

The workshop will give a flavour of what it takes to create spin-off companies from innovative
research activities that take place at Universities, as well as in Industry. Talks will span from
personal experiences in facing the challenges ofsetting up a spin-off, to the availability of
educational programmes and important points to consider when applying for patents.

The afternoon has an extensive spectrum of experienced experts in entrepreneurship. Invited
speakers include:

e Dirk Grijpma (University of Twente)

e Dietmar Hutmacher (Queensland University of Technology and Technical University of
Munchen)

e Jens Thies (DSM, The Netherlands)

e Chris Sutcliffe (University of Liverpool)

e Alex Sim (AMSBIO Ltd)

Chris Unsworth (Business Gateway, University of Liverpool)
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Dirk Grijpma

Dirk Grijpma is Professor in Biomaterials Science and Technology at
the University of Twente. He also holds a part-time position at the
University Medical Center Groningen. His expertise is in the synthesis
and properties of resorbable polymeric materials for use in medical
devices, tissue engineering and in the delivery of relevant biological
compounds, and the interaction of these materials and devices with
cells and tissues.

Current research includes the development of advanced
microstructures by photo-polymerization of functionalized
degradable oligomers in stereolithography and research programmes
on the tissue engineering of cardiac muscle and blood vessels, and
the synthesis and processing of composite materials for fracture
reconstruction in maxillofacial surgery.

Pre-designed anisotropic architectures based on biologically active materials are being developed
to engineer musculoskeletal and cardiovascular tissues in bioreactors under conditions that mimic
the natural environment. His research includes the synthesis and characterization of large arrays of
materials and their evaluation by high-throughput methods, which will likely lead to the discovery
of novel materials that perform unexpectedly well in their interaction with cells and tissues.

His research interests are: resorbable polymers for medical applications, structure-property
relationships in polymers, tissue engineering, bioreactor technology, drug delivery, ring opening
polymerization, photo-polymerization and stereolithography. He is author of more than 180
scientific publications and holds 13 patents. He is editorial board member of Biomaterials, Acta
Biomaterialia and of the Journal for Applied Biomaterials and Biomechanics. Prof. Grijpma co-
founded Medisse (www.medisse.com), a company developing medical implants based on
poly(trimethylene carbonate). Medisse’s lead product is FlexiSurge® Adhesion Barrier, a resorbable
membrane that prevents the occurrence of postoperative adhesions. He was elected Fellow
Biomaterials Science and Engineering (FBSE) in 2008.

Dietmar Hutmacher

Professor Dietmar W. Hutmacher is the Chair of Regenerative
Medicine at the Institute of Health and Biomedical Innovation of
Queensland University of Technology, where he leads the
Regenerative Medicine Group, a multidisciplinary team of researchers
including engineers, cell & molecular biologists, polymer chemists,
material scientists, clinician scientists, and veterinary surgeons. Prof
Hutmacher has extensive expertise in bioengineering, tissue
engineering and regenerative medicine and more recently he was not
only among the pioneers but also developed outstanding track record
in two new cutting edge research areas namely “in vitro disease
models” and “development of humanized mice models via the
translation of tissue engineering platform technologies”. Currently,
this work in the Hutmacher laboratory has a focus on cancer research
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Prof Hutmacher's international standing and impact on the field are illustrated by his publication
record (more than 240 journal articles, edited 10 books, 30 book chapters and more than 450
conference papers) and citation record (more than 12,000 citations, h-index 54).

Awards and funding: In 2011, Prof Hutmacher was awarded the prestigious Australian Research
Council Future Fellowship and in 2012 he was elected to join the highly esteemed International
College of Fellows Biomaterials Science and Engineering, and received the Australasian Society for
Biomaterials and Tissue Engineering (ASBTE) for Research Excellence Award. In 2012 he was elected
by his peers to become one of the 23 founding members of the International Fellows of Tissue
Engineering and Regenerative Medicine Society. This group provides leadership and vision for the
Society with more than 3000 members. He holds since 2006 an Adjunct Professorship at the
Georgia Institute of Technology (GTECH) and he was awarded in 2011 the highly prestigious Hans
Fischer senior Fellowship at the Technical University Munich (TUM). Over the past 15 years in
academia, Prof Hutmacher has been a lead Investigator, co-investigator or collaborator in grants
totalling more than AUD 50 million, including support from the National Institutes of Health - USA,
Australian Research Council, National Health and Medical Research Council - Australia, European
Union, DFG, and philanthropic and industry support.

Jens Thies

Jens Thies received his PhD from Heriot Watt University in Edinburgh,
under the supervision of Professor Ian Cowie, in 1998. Subsequently
he undertook a post-doctoral position at DSM Research in the field of
Rotaxanes. In 2000 he joined David Tirrell's groups at Caltech as a
visiting post-doctoral researcher, investigating recombinant protein
engineering. He then joined DSM Research and initiated the
functional coating platform, launching several products mainly in
DSM'’s Advanced Surface and Medical Coatings businesses. He is
currently responsible for Research, Technology and Development of
DSM Biomedical's Drug Delivery business globally. Jens also holds an
Executive Masters in Business Innovation from TiasNimbas Business
School.

Chris Sutcliffe

Dr Chris Sutcliffe is widely acknowledged as one of the world’s leading
research academics in additive layer manufacturing. He has been
associated with flexible manufacturing methods since 1999 when he
joined the Department of Manufacturing Engineering at the University
of Liverpool. Here, along with academic colleagues he was a founder
member of the original EPSRC-funded IMRC working in a range of
fields including laser-processing using short pulse duration lasers,
cold gas dynamic manufacturing, stereolithography of anatomical
phantoms, selective laser sintering of medical devices, the production
of controlled release oral dosages and selective laser melting.
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He is now recognised as an expert in the field of selective laser melting; in particular, in the design
of production manufacturing equipment and the development of next generation orthopaedic,
trauma, spine and CMF implants for which he holds base technology and device design patents
which have been licensed internationally. As an academic, he has been an investigator on 34
manufacturing research projects, 17 as PI totalling over £11 M in funding. He has extensive
industrial experience including being R&D Director at MTT Technologies where he was, prior to its
2011 purchase by Renishaw, responsible for the delivery of a £2.5m portfolio of EU, TSB, EPSRC and
company-funded projects. Dr Sutcliffe therefore has considerable experience in the management
and delivery of large scale, multi-partner, multi-disciplinary research projects. He has worked with
other universities, and has experience of leading and managing collaborative projects with partners
such as Heriot Watt, Cambridge, Manchester, Cranfield, Nottingham, Bath, Edinburgh, Sheffield,
Cambridge and Glyndwr Universities.

Dr Sutcliffe has built a research group at the University of Liverpool with a strong international
reputation in manufacturing particularly in the development of orthopaedic devices in close
collaboration with industrial partners. Dr Sutcliffe plays a strong role in the development of the
academic activities of the School of Engineering playing a leading role in the development of
manufacturing teaching, learning and design.

Alex Sim

Alex Sim is the Founder and CEO of AMS Biotechnology (Europe) Ltd.
Alex, graduated from Strathclyde University as a Molecular Biologist
prior to completing a postgraduate degree in Marketing. He has been
involved in translating cutting edge life science technology into
successful revenue generating products for 30 years. With Amersham
International (now GE) he led the team that developed Hybond and
was involved in the commercialisation of multiple technologies that
have had direct impact on genomics and proteomics.

In 1988, Alex founded AMS Biotechnology (AMSBIO). Since then he has raised venture funding, sold
a variety of companies and continues to contribute to the success of small innovative SMEs.
AMSBIO provides specialist biotools including tissues, stem cells, and cell based assays in addition
to tailored screening services that are increasingly being performed as 3D assays. Very recent
initiatives include the establishment of new laboratories in Biocity near Glasgow and the opening of
the company’s North American headquarters in Cambridge, Massachusetts, where Alex now spends
much of his time.
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Chris Unsworth
A Chris was appointed IP Manager at the University of Liverpool in
January 2011 where he is responsible for the exploitation of the
‘ University’s IP. Over the period since 2011 Chris developed and
(% implemented many of the new structures and procedures that now
- comprise Liverpool IP. Chris also manages all relationships with the
University’s licensees and spin-out companies.

k.,
® / Chris first came to the University in 2006 to run NeoCare Ltd a spin-
\ out created to exploit chromatic algorithm patents developed in the

University's engineering department. Following his exit from NeoCare
Chris held a succession of roles managing; the University’s POC fund,
a £1.3m TSB project with Unilever in the field of high shear mixing,
the establishment and operation of the £2.8m Knowledge Centre for
Material Chemistry before being appointed as the Business Manager
for Science in 2010.

Chris has a background in industrial management. Following a first degree in Chemistry and Fuel
Technology he worked for the National Coal Board for five years as Fuel Technologist. In 1986 Chris
graduated with an MBA from Manchester Business School from where he joined Dorman Smith
Switchgear as Business Development Manager. Over the next twenty years he held a variety of
positions as Managing Director in operating companies run by groups such as BICC, GEC Alsthom,
Hanson Electrical and Scholes.

Fellows of Biomaterials Symposium

The Race Between Engineering and Biology in Replacing Human Tissues
31st August 2074, 13.30 - 16.00

Symposium Chair: Joachim Kohn, Rutgers University

The chair will define this challenge, a take vote of the audience. There will then be six 15 minute
talks from a panel of current FBSE fellows:

Barbara Boyan
Rui Reis
Abhay Pandit
Cristina Tanzi
John Kao
David Williams

who will expound, sometimes controversially, their own points of view about the challenge.
Following the talks there will be a Q & A session and finally a vote of the audience.

This symposium is open to all conference delegates.
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Translational Research Symposium

Progressing Innovations from the Bench to Bedside
2nd September 2014, 09:00 - 18:00

Symposium Organizers: Yves Bayon, Marc Bohner, David Eglin & Paul-Henri Vallotton

The path leading to commercialization - from promise to actual delivery, from prototype to useful
product - is scattered with great challenges and hurdles:

e Financing

o Intellectual property (/e. patentability, freedom to operate)

o Legal agreements with partners and services/research contractors

e Regulatory environment driven by FDA, CE mark - notified bodies, EMEA...

e Manufacturing process and its validation

e Clinical trial design

o Relationships with national/regional healthcare authorities

o Healthcare reimbursement policies.

On the other hand, the latest generations of biomaterials, are becoming more and more
sophisticated, such as combination products and smart materials may face the limitations of
standard /n vitro and in vivo evaluation techniques. Regulatory agencies continuously raise the
quantity of requested information for any new submitted devices: purity and characterization,
safety and performance evaluation, mechanism of action, etc. In these respects, academia and
industries may increasingly be partners throughout the full cycle of the commercial development of
new biomaterial concepts and technologies.

Ideas often start on pieces of paper and a test tube on the basis of basic science research, in
academic and institutional laboratories, with the support of public and philanthropic research
grants. Talented scientists drive these ideas and projects through various stages of early
development that mostly result in significant scientific achievements, illustrated by publications in
peer-reviewed journals and, less often, by patent filings.

Many of the new biomaterial concepts and technologies, when carefully evaluated, may have
benefit for patients and the public. But this further requires rigorous complementary research
development activities to advance new concepts and technologies to the patients and the public:
e.g. preclinical proof of concept and performance evaluation by /n vivo animal studies, extensive
biocompatibility studies to be performed according to international standards and in GLP (Good
Laboratory Practice) conditions, safety and performance evaluation in expensive human clinical
trials with appropriate product type (formulation, device etc.).

New concepts and technologies are generally percolated to life and progress through the early

incubation phase, often showing proof-of-concept and the full promise of potentially innovative
products. But, most translational efforts die here and there are multiple financial, scientific and
sociological reasons for this phenomenon.

Given the increasing links between academic research and industry globally, the ESB 2014

conference includes this Translational Research Symposium. This will bring together leading Tier
one companies in the medical device markets, small and medium enterprises and entrepreneurial

(SB 26" Annual Conference, Liverpool, 2014 Page 28



academics who can share their experiences on taking biomaterials technologies to commercial
endpoints.

The Symposium will focus on Progressing innovations from bench to bedside’ 1t will be richly
illustrated by testimonies of leading biomaterials & medical device industries, start-up & SME
entrepreneurs and academics, in the business exploitation and commercial translation of
biomaterial related concepts and ideas, for now and to the 2020+ horizon. The main goal of the
programme is to highlight the key factors leading to, or impairing successful translation.
Specifically the industry will include three sessions:

1) The Industry Translation Process & 2020 Horizon - Invited speakers (e.g. DePuy, Covidien).

2) Academic management innovation & Academic spin-offs testimonies - Invited speakers and
Panel discussion with selected industries, entrepreneurs & academics.

3) Forum for sharing translation initiatives - Abstract submission, Q&A with a mixed panel of
industrials, entrepreneurs and academics.

This event will be of interest to a wide audience from large medical device producers to academics
and entrepreneurs and promoters of biomaterial technologies for medical applications. The
programme includes significant time for networking during coffee breaks and lunch. The
Symposium feature the following speakers:

e Geoff Richards (AO Research Foundation, Davos);

e Andrea Montali (Depuy Synthes)

e Lars Neumann (Materialise NV, Leuven)

e Philip Procter (Medical Device Industry Consultant)

e Kevin Shakesheff (University of Nottingham and Regentec)
e John Fisher (University of Leeds)

e Michel Thérin (Covidien, Lyon)

e lain McDougall (Taragenyx, UK)

Lars Neumann

Dr Lars Neumann is a business development manager at Materialise
NV, Belgium with specific focus on software for biomedical
engineering.

Lars received his doctoral degree in 2012 in Physics from ICFO - The
Institute of Photonic Science in Barcelona. His research interests
focussed on improving optical imaging techniques for biological
systems by custom shaping of laser light fields through the
application of nanotechnology. After his doctoral degree, Lars moved
to Germany and engaged in the creation and optimisation of R&D
project and process management in the automobile industry.

As a physicist curious for new technologies, Lars became interested in additive manufacturing, also
known as 3D Printing, and the opportunities that the technology offers especially in biomedical
engineering. The human body is one of the most individual systems we can imagine, yet most of
our tools and devices are off the shelf and not customised.
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At Materialise, Lars focusses on the principle of “Engineering on Anatomy” within the Mimics
Innovation Suite and its applications in patient-specific biomedical engineering and science. In his
role as business development manager, he is responsible for the academic users of the Mimics
Innovation Suite worldwide. Lars is in charge of Materialise’s developing educational programme in
Engineering on Anatomy and involved in several European Union funded research projects with
academic and industrial partners.

Kevin Shakesheff

Professor Kevin Shakesheff is Director of the UK Regenerative
Medicine Platform Hub for Acellular Technologies. His independent
scientific career began at the Massachusetts Institute of Technology
under a NATO fellowship following a PhD and his qualification as a
register pharmacist. His inventions and scientific breakthroughs have
resulted in over 170 peer-reviewed full papers that have been cited
more than 5500 times to date, the establishment of 2 successful
companies, the submission of 13 patent application families and
numerous international awards. He currently holds a prestigious
European Research Council Advanced Grant within an active research
portfolio of more than £7 million.

In addition, he has taken a leading role in shaping interdisciplinary research in the UK through
continued membership of senior policy and grant awarding committees. In 1997 he founded, with
Dame Julia Polak, the Tissue and Cell Engineering Society (TCES). In 2013 he became a Royal Society
Wolfson Merit Award Holder. He is a member of the Medicines and Healthcare Products Regulatory
Authority (MHRA) Biologicals and Vaccines Expert Advisory Group, co-Director of the EPSRC Centre
for Innovative Manufacturing Centre in Regenerative Medicine, Lead of the Research Councils UK
India Science Bridge in Biopharmaceuticals and a Member of the Department of Health’s
Modernising Pharmacy Careers Programme. He is a Sub-Panel Member for the UK's Research
Excellence Framework (REF) for 2014. In 2011 he was made a Fellow of the Royal Pharmaceutical
Society and in 2013 a Fellow of the Society of Biologists. In 2014 he was selected as one of the 10
most inspirational scientists in the UK by the Engineering and Physical Sciences Research Council
(RISE Leader Award).

(SB 26" Annual Conference, Liverpool, 2014 Page 30


http://www.youtube.com/watch?v=vpecNb0eFNI

John Fisher

Professor John Fisher CBE is the deputy Vice Chancellor of the
University of Leeds and Director of the Institute of Medical and
Biological Engineering.
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Engineering
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UK Society for Biomaterial (UKSB) Annual Meeting
2nd-3rd September 2074
Event Chair: Sanjukta Deb, Kings College London

The UK Society for Biomaterials (UKSB) is honoured to be holding its annual meeting as a set of
sessions within the ESB meeting. The society is dedicated to nurturing early career and post-
doctoral researchers within the UK and providing a platform for dissemination of their research,
networking and career progression. At each annual conference in addition to best postgraduate
poster and oral presentations, a President’s Prize and the Alan Wilson Prize are awarded. The
President’s Prize aims to recognise outstanding contributions to the UK Biomaterials field, and this
year we are delighted to announce that the prize has been awarded to Professor Shelia MacNeil
who will be presenting her award lecture in Room 4 on Tuesday 2/9/14 at 09:30. In addition
Professor Paul Hatton has been awarded the Alan Wilson prize, which recognises excellent research
in the dental biomaterials field, and will be presenting his lecture in Room 4 on Tuesday 2/9/14 at
14:30. The UKSB will also be introducing Dr Manus Biggs who has been selected to receive the
Larry Hench Young Investigator Award, which will be presented to him in the Bioactive Glass
Symposium in Room 3 on Wednesday 3/9/14 at 14:30, and where he will present his research.

(SB 26" Annual Conference, Liverpool, 2014 Page 31



Materials for the Future - University of Liverpool Outreach Event
1st September 2014, 16.00 - 19.30

Event Chair: John Hunt, University of Liverpool

This outreach event will introduce a series of world-expert speakers who will present some of the
issues for providing new materials, in a sustainable manner, to meet the needs of an ageing and
ever-increasing population. The speakers will provide insight into how new research is providing
diverse material solutions such as nano-medicines, stem cell therapies, and high performing next
generation medical implants. Delegates will include the ESB 2014 delegation and then also
University of Liverpool academics, alumni, industry partners, and civic leaders. The afternoon will
showcase world-leading research from the University of Liverpool. The schedule of talks is:

e Anthony Hollander, University of Liverpool 1 X
Steve Rannard, University of Liverpool LV
Chris Sutcliffe, University of Liverpool
Raphael Levy, University of Liverpool
Stephen Minger, GE Healthcare
Molly Shoichet, University of Toronto '
Joachim Kohn, Rutgers University rrfr?cﬂc

David Williams, Wake Forest Institute of Regenerative TECHNOLOGY

. BIOMATERIALS
Medicine FOR THE FUTURE

ey B

Click the image on the right to download further details
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Layout of Rooms on Level 3 — All oral sessions (except RapidFire)

All Plenary Presentations Here

Speaker Preview Room and presentation upload: Room 7

Oral presentations: Hall 1, Room 1B, Room 1C, Room 3, Room 4 & Room 11
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Programme At-a-Glance Sunday, 31st August

18] Auditorium, Hall 1 Room 3 Room 11 Room 1B Room 1C Room 4 Exhibition Area Room 7
8 Presentation
Reg ation beg at 0 0 e A uploads and
Speaker
Preview:
Open from
07:30
George Winter award:
Guy Daculsi
T |2-1: Bacakova 3-1: Sayin — [4-1: Wich
@ = rer
£ |2-2: Ataol = (3-2: Seo 9 [4-2: Van Den Berghe
|55 B 2
c o ©
10 5 |2-3: Takata £ 13-3: Indrani 2 14-3: Aksoy
>3 - =]
-;_‘3 2-4: Mohd-Isa @ 3-4: Bryan a 4-4: Samal
Morning Coffee Break with posters in Exhibition Hall
7-1: Yoshizawa 8-1: Tseng 9-1 Zelikin Exhibition Hall
= t 10:30.
w0|7-2: Yamano 8-2: Dursun = |9-2: Paik .
S = E, Hang posters
§ 7-3: Lyu % 8-3: Workman 9 [9-3: Hamid from 10:30-
& o T 12:30. Post
E 7-4: Altuntas € [8-4: Milthorpe a 9-4: van der Vlies OS .ers
o g o and exhibition
12 2 |7-5: Chatzinikolaidou ¥ [8-5: Prosser & |9-5: Hasegawa open until 19:00
2
7-6: Dong 8-6: Notingher 9-6: Novio

Lunch & posters, in Exhibition Hall

11-1: Joachim Kohn:
Intro of panelists

14

11-8: David Williams

Symposium: Fellows of Biomaterials

11-9: Panelist Q&A

and discussion 12-6: Chris

Symposium: YSF Entrepreneurship Workshop

11-10: Vote, conclusion Unsworth
16
Afternoon Tea with posters, in Exhibition Hall
Award presentations
§ 14-1: Pedro Costa
2 [14-2: Silvia Bidarra
2 14-3: Cecilia Granéli
E 14-4: Hanna Tiainen
14-5: Leonardo Ricotti
Jean Leray award:
Lorenzo Moroni
18
Opening Ceremony
Welcome
Reception
20
YSF Event (Ticket only)
22+
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Monday, 1st September

© Auditorium, Hall 1 Room 3 Room 11 Room 1B I Room 1C I Room 4 Exhibition Area Room 7
8 Exhibition Hall
open at 08:00.
Plenary Lecture: Posters and
David Williams exhibition open
until 19:30
15-1: Yang 16-1: Ullm E 17-1: Kémez 18-1: Tondera 2119-1: Kao
a3 o
15-2: Ou — [16-2: Pompe g 17-2: Boccaccini 18-2: Jumeaux g 19-2: Wilcock
= 9 9
< 15-3: Ikeda ﬁ 16-3: Inubushi ': 17-3: Loy Eo 18-3: Gongalves % 19-3: Rimmer
c [ = ‘B0 << 5
&2 |15-4: Kootala 'g 16-4: Taguchi % 17-4: Horakova E 18-4: Koole E 19-4: Gultekinoglu
Q
] 8 - =
15-5: wolf-Brandstetter | & [16-5: Walschus g 17-5: Marcolin 18-5: Garon 8 [19-5: Jones
2 a
o
15-6: Castillo 16-6: Hintze 5 17-6: Goor 18-6: Garric 5 19-6: Flores
Morning Coffee Break with posters in Exhibition Hall
20-1: Farbod 21-2: Monaco & |22-L: Feng 80[23-1: Kdrner £ |24-1: Gotda-Cepa
< © <) -
20-2: Tallia > [21-2: Delcassian 2 122-2: Ryan S g 24-2: Aubert-Viard
= = @ 9
.. Q
=(20-3: Lara-Saez ﬁ 21-3: Le Saux T |22-3: Piegat £ 123-2: Lorenzetti % 24-3: Leong
[ = © >
c [ - <
S [20-4: Behrens 'g' 21-4: Kerdjoudj 3 [22-4: Guler Ué £ [24-4: Fukushima
] 2 3 3
20-5: Sheafi @ |21-5: Bernstein é 22-5: Brubert & [23-3: Espanol 8 [24-5: Unosson
2 o o
20-6: Fraioli 21-6: Oliveira 8 (22-6: Freudenberg f,). VE>). 24-6: Percival
Presentation
uploads and
Lunch & posters, in Exhibition Hall R Spea?ker
poster sessio Preview:
Room 7 Open
from 08:00
Plenary Lecture:
Stephen Minger
Afternoon Tea with posters, in Exhibition Hall
.q‘:-, John Hunt: Intro 26-1: Ban 27-1: Choy 28-1: Ganesan Keynote Lecture vsv 30-1: George
>
@ 25-1: Hollander 29-1: Li =
s 26-2: Schmitt 27-2: Braga 28-2: Nagahama — 6(30-2: Li
© e}
© [25-2: Rannard > -
=l < |26-3: Gao & [27-3: Mustafa = [28-3: Wang = |29-2: Ryabenkova |2 |30-3: Salmeron-
3 - - o > > ‘5 |Sanchez
= |25-3: Sutcliffe = " o = = n =
o) - .8 |26-4: Pinto g 27-4: Castafio @ |28-4: Gilde © (29-3: Feng 5 [30-4: Irwin
2125-4: Lev s 3 = @ =
S Y g 26-5: Pires 2 |27-5: Gowland & [28-5: Panseri ® [29-4: Wendt £30-5: Khan
o bwily 86T Ezs £ 75 Wor s 29-5: Demitri % [30%: Nottelet
2 |summary & Intro of : Tanga Z[eze: ing & |28-6: Moriyama @ : Demitri g -6: Nottele:
g experts 26-7: Wong 27-7: Qiao 28-7: Aiertza 29-6: Ishikawa § 30-7: Prokopovich
>
‘£ |25-5: Stephen
5 — ? 26-8: Brugmans 27-8: Li 28-8: Chao 29-7: San Roman é— 30-8: Bergmann
@ [Minger
3
E 25-6: Molly Shoichet
[
£
.§ 5-7: Joachim Kohn Poster Session, in Exhibition Hall -
& poster sessio
=
g
© | 25-8: David Williams
- -
20
#
22+
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Tuesday, 2nd September

Gala dinner (Ticket only)

b

26™ Annual Conference, Liverpool, 2014

[1%) Auditorium, Hall 1 Room 3 Room 11 Room 1B I Room 1C I Room 4 Exhibition Area Room 7 Room 13 | Room 14 I
8 Exhibition Hall
open at 08:00.
Plenary Lecture: Posters and
Dietmar Hutmacher exhibition open
until 19:30
ﬁ 31-1: Brauer ,—S‘, 32-1: Richards - 33-1: Satyam 34-1: Ohtsuki ::v;o[:elll;ecture Welcome: UKSB
_'é" 31-2: Christie = En 33-2: Hayes 34-2: Picard T alby President
@ @ = = _
=|31-3: Greasley & [32-2: Montali & [33-3: Scaglione = [34-3: Yamaguchi 2 135-2: Van Vlierberghe | —
2 = £ @ 8 3 UKSB
=2 A = A A 2. X
_g 31-4: Alm § E 33-4: Wan S 34-4: Nakamura E 35-3: Alakpa S| president's Prize:
2 2
E 31-5: Haaparanta é 32-3: Neumann 2 |33-5: Qazi 34-5: Kerdjoudj “135-4: Bersini
—| £ i 36-1: Sheila McNeil
2 [31:6: Balasubramanian| = " [33-6: Wandrey 34-6: Vasconcelos 35-5: Sorkio
Morning Coffee Break with posters in Exhibition Hall
4 |37-1: Connell = |38-1: Proctor 39-1: Mauquoy 40-1: Satué 41-1: Guillem-Marti Keynote Lecture
[} s >
w S = 42-1: Wi
.E’ 37-2: Hasan B (39-2: Vueva 40-2: Bannerman . 41-2: Hess S
@ = £ =
'§ 37-3: Martin § 38-2: Shakesheff E 39-3: Vallejo-Giraldo | 2 |40-3: Mechiche Alami | 22 (41-3: Werner : 42-2: Dugan
= c P ]
. B0 o v
% 37-4: Philippart £ E 39-4: Blanquer § 40-4: Rodriguez-Lorenzo| g |41-4: Genchi § 42-3: Moronkeji
= =3 1]
% 37-5: Lopez § 38-3: Fisher § 39-5: Koivisto 40-5: Kruppke & 41-5: D'Sa 42-4: Campagnolo
£ £ =
'n% 37-6: Ding & = 139-6: Maazouz 40-6: Hadjict 41-6: Nazhat 42-5: Rutledge
P i i :
resentation Sprlnger |CE-BSE
uploads and JMS:MiM
Speaker Editorial Fellows
pid
Lunch & posters, in Exhibition Hall P K Annual
po 0 Preview: Board .
) meeting.
Room 7 Open meeting. )
. Invite only
from 08:00 Invite only
Plenary Lecture:
Molly Shoichet
x [43-1: Miyazaki 'S |44-1: Therin 45-1: Pandis 47-1: Neves
o £ 2 Z ilson Pri
E 43-2: Ahmed 5 E 45-2: Criscenti % 47-2: Kok = | Alan Wilson Prize:
£ (433 waish £ (222 Mepougal 5[45-3:B Yemm 2 48-1:
© -3: -2: -3: =33
g 43-3: Wals| ';i. 44-2: McDouga H ax g 47-3: Mano = paul Hatton
@ (43-4: Birdi E " |45-4: shirosaki  [47-4: Shariatzadeh
w
Afternoon Tea with posters, in Exhibition Hall
49-1: Li < [50-1: Vestberg 51-1: Oliveira : Auzély-Velty 54-1: de Cogan
o
 |49-2: Aro 2 [50-2: Vardar 51-2: Finne-Wistrand 2 : Halacheva 54-2: Kasbekar
) Q = try
i o« >
@ 49-3: Albeshti = [50-3: Mansourian o 51-3: Brunelli .-g : Melchels 54-3: Tronci
= c - >
@ S
5 [49-4: Chen % [50-4: Mogosanu § 51-4: Garziano f : Wieduwild 2 |54-4: Gallagher
» @ = = )
.8 |49-5: Solanki & [50-5: Grémare E 51-5: Sohier 2 : Mao g 54-5: Trzcinska Elsevier:
% 49-6: Engel % 50-6: Ch 3 51-6: Kl .E Ch Biomaterials
G- 6 6 2 B
g : Engel S : Chen 2 : Kluger 5 : Chen Editorial
@ |49-7: Abou Neel é 50-7: Bloebaum " [51-7: Babo 2 : Wieringa UKSB AGM Board
= meeting.
49-8: Jell & |50-8: Aston 51-8: Jensen : Kayabolen .
Invite only
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Wednesday, 3rd September

© Auditorium, Rm 1 Room 3 Room 11 Room 1B I Room 1C I Room 4 Exhibition Area Room 7
8 Exhibition Hall
open at 08:00.
Plenary Lecture: Posters and
Larry Hench exhibition open
until 14:00.
Posters MUST be
9 55-1: Natesan & [56-1: salinas 57-1: Keriquel 58-1: Silva Keynote Lecture removed by
© S 59-1: Akhtar 14:00
E 55-2: Huang o = |57-2: Moreau fo 58-2: Fermor
] 2 x £
§ 55-3: Ashworth § 56-2: Jones 73 57-3: Anselme 9 158-3: Pandit > |59-2: McLister
& ] £ a
£ [55-4: Anwar g g 57-4: de Wild ::J" 58-4: Shepherd X [59-3: Reardon
= S
10 "a' 55-5: Hama Rashid | '3 |56-3: Frantzen 2 [57:5: Nelson % 58-5: Kamata 59-4: Popov
£ g' = E Presentation
> $.|56-4: Lindfors 57-6: Chen 58-6: Ronan 59-5: Tanner
L) a uploads and
Speaker
Morning Coffee Break with posters in Exhibition Hall Preview:
Room 7
] 60-1: Curran & |61-1: Boccaccini Keynote Lecture 63-1: Corté 64-1: Gough Closes at
c [C] 62-1: Deng s 13:30
‘= |60-2: Gonzalez ©|61-2: Nedelec = | 83-2: Larranagae 64-2: Prosser
7] S x =
§ 60-3: McNamara % 61-3: Hatton 2 162-2: Barata § 3-3: Galea S |64-3: Andrews
@ T = 3
£ [60-4: Posadowska £ 61-4: Wu ‘3 62-3: Larsen 2163-4: Aktlrk % 64-4: Blaker
= S £ u
12| 8 [60-5: Kubok g 61-5: Vallittu 2 [62-4: Gelinsky é 3-5: Gautrot UKSB Closing
= ceremony & intro to
ug; 60-6: Paredes §. 61-6: Pou 62-5: D'Amora = [63-6: Ghanaati Y
al— = — Hench awardee
Lunch & posters, in Exhibition Hall .
PO e e 0
International Award
Presentation:
14 James Anderson
65-1: Covarrubias Hench Awardee 7-1: Weiss 68-1: Wyszomirska
66-1: Biggs
> [65-2: Min e Bl > [67:2:0sypova 68-2: Engel
=
._': 65-3: Novoa-Carballal 66-2: Miller % 67-3: Lewandowska- = |68-3: Diez-Escudero
'qc, 'g Szumiel g
® |65-4: Teixeira 6-3: Gentleman ‘g’ 67-4: Hyde 2 |68-4: Cholas
£ 2
-g 65-5: Iwasaki G |66-4: Langford 1.9, 67-5: Barros 68-5: Golozar
[
65-6: Mano % 66-5: Obata 67-6: Bosworth 68-6: Pasang
[
16 -;—? 6-6: Cormack
Closing Ceremony, § 6-7: Hanna
Travel/Conference | 8 -
2(66-8: Hill
awards €
166-9: Law
66-10: Hanna
66-11: Li
66-12: Macon
18
20
22+
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Exhibitors

Anton-Paar - Stand 122 Anton Paar GmbH Anton Paar Ltd
Anton-Paar-Str. 20 Unit F, The Courtyard
A-8054 Graz St Albans
r\ Austria AL4 OLA
J=D Anton Paar Tel: +43 (0) 316 257-0 Tel: +44 (0) 1992 514730
\ Fax: +43 (0) 316 257-257 info.gb@anton-paar.com
info@anton-paar.com www.anton-paar.com

Anton Paar produces high-precision measuring and laboratory instruments for industry and research. It is
the world leader in the field of Rheometry and in the measurement of Density and Concentration. Other
areas of specialty are: Viscometry, Polarimetry, Refractometry, Microwave Sample Preparation & Synthesis,
Chemical and Mechanical Surface and Nanostructure Analysis.

IOP Publishing - Stand 1 IOP Publishing
Temple Circus

B u Temple Way
Bristol BS1 6HG
Tel: 0117 929 7481

Email: bmm@iop.org
http://ioppublishing.org
Representative: Paul MacBeath

IOP Publishing provides a range of journals, magazines, websites, books and services that enable
researchers to reach the widest possible audience for their research. Visit our stand at ESB to pick up your
free copies of Biomedical Materials and Biofabrication, read the latest research published in our journals
and find out what IOP Publishing can offer to our authors.

Bruker - Stand 148 Bruker UK Ltd
Banner Lane
Coventry
CV4 9GH
Tel: 024 7685 5200

B R u KE R Fax: 024 7646 5317
sales@bruker.co.uk
www.bruker-microct.com
Representative: Nick Corps

Sales and service of analytical instrumentation

Scanco Medical - Stand 170 SCANCO Medical
Fabrikweg 2

Bruttisellen 8306
SCANCO MEDICAL s

Tel: +41 44 805 9815

Fax: +41 44 805 9801

Ifalco@scanco.ch

www.scanco.ch

Representative: Lisa Falco

SCANCO Medical offers a wide range of microCT scanners for specimen and preclinical as well as clinical use
(HR-pQCT). These systems are supplied with high-end computing equipment and sophisticated analysis and
visualization soft-ware to provide the most comprehensive and industry-leading imaging solutions.

SCANCO Medical also offers scanning, analysis and consulting services for a wide range of applications.
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BioNavis - Stand 66 BioNavis Oy Ltd
Elopellontie 3C

33470 YI6jérvi
Finland

Excellence in Surface Plasmon Resonance Tel: +358 10 271 5030
info@bionavis.com
www.bionavis.com

BioNavis Multi-Parametric Surface Plasmon Resonance (MP-SPR) is a novel approach to the half-a-century
old optical SPR phenomenon. SPR has been predominantly used for biomolecular interaction analysis but
now MP-SPR broadens the application range also to biophysical studies, such as measurements of absolute
refractive indices and formed layer thicknesses, biomaterial studies, such as ceramic and polymer coating
characterizations (i.e. CaP, SiO2, cellulose, polystyrene) as well as biocompatibility studies.

BioPharma - Stand 124 Biopharma Process Systems
Ltd

Biopharma House

4 . Winnall Valley Road
biopharma Wincheste
Hants S023 OLD
group Tel: +44 (0) 1962 841092

www.biopharma.co.uk

The Biopharma Group provides a range of products and services to the pharmaceutical and biotech
industries. Our expertise is in freeze-drying and our extensive range means we have equipment suitable for
any application. Our dedicated laboratory also offers a range of services in freeze drying including
formulation and cycle development.

BOSE-Electroforce - Stand 30 BOSE - ElectroForce Systems
Group

Bose Limited, Bose House
JﬂsE@ Quayside, Chatham Maritime

Chatham, Kent ME4 4QZ

Tel: +44 (0) 3330 142545
Better products through researche Fax: +44 (0) 3330 142501

Electroforce_europe@bose.com

www.bose-electroforce.com

Bose Corporation is a leading supplier of materials testing and durability simulation instruments to research
institutions, universities, medical device companies, and engineering companies worldwide. Bose®
ElectroForce® test instruments help customers design better products and get them to market faster.
Proprietary linear motors developed by Bose are at the heart of ElectroForce instruments, and they provide
exceptional performance and energy-efficiency without compromising either.

Bose test instruments provide exceptional dynamic performance and precision for a variety of testing
applications, including characterization of engineered materials, soft tissues and biomaterials;
biomechanical testing and tissue growth solutions; fatigue testing of components used in industrial and
consumer applications; and durability simulation of medical devices, including stents, endovascular grafts,
and orthopaedic implants.
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Cam Bioceramics - Stand 56 Cam Bioceramics
Zernikedreef 6
Leiden 2333 CL
The Netherlands
Tel: +31 628 740030
Fax: +31 71 524 0650

CQm www.cambioceramics.com

Representative: Ralf-Peter Herber, PhD

Cam Bioceramics is a contract manufacturer of orthobiologic calcium phosphates. Cam Bioceramics
develops, engineers and manufactures Orthobiologic Calcium Phosphates to meet our customers'’
specification. Product range includes: calcium phosphate powders, porous granules, dense granules, shapes
or blocks. Cam Bioceramics is ISO13485 certified.

LACTEL® Absorbable Polymers - Stand 2 DURECT Corporation/LACTEL®
Absorbable Polymers
PO Box 530, 95014, USA

*"-.«% Absorbable P
LIPS v

absorbables@durect.com
www.absorbables.com
Representative: John Gibson

At the forefront of biomaterial production is LACTEL® Absorbable Polymers, the first commercial supply of
biodegradable polyes-ters in the U.S. For decades we have supplied GMP excipients for biomaterial use
world-wide. At our new, state-of-the-art facility in Birmingham, Alabama we continue to pioneer commercial-
scale production of medical-grade polymers.

EBERS Medical Technology SL - Stand 100 EBERS Medical Technology SL
Calle Romero 29, Nave 13
Poligono Empresarium
La Cartuja Baja, Zaragoza, Spain

Tel: +34 876 013826

Fax: +34 876 013826
pmoreo@ebersmedical.com
www.ebersmedical.com

Representative Name: Dr Pedro Moreo

Design, manufacture and commercialization of 3D cell culture and tissue engineering bioreactors,
microfluidic devices for cell culture and drug testing and oxygen sensors based on optical technology.

EnvisionTEC - Stand 146 EnvisionTEC GmbH
Brisseler Str. 51
D-45968 Gladbeck, Germany
Tel: +49-2043-9875-0
Fax: +49-2043-9875-99
info@envisiontec.de

a &
envVvISIONTEC
- Representative: Rudiger von Bernum

A world leader in Rapid Prototyping and Manufacturing equipment with an expert multi-disciplinary team,
EnvisionTEC has pro-duced the most reliable Rapid Prototyping system in the world. With a decade of
experience in Tissue Engineering, Envision-TEC's widely accepted 3D-Bioplotter system successfully facilitated
numerous in-vitro and in-vivo experiments and publications.
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Plasma Biotal Ltd - Stand 24 Plasma Biotal Ltd

Unit 1-5 Meverill Road Industrial Estate
Whitecross Road

Tideswell

Derbyshire SK17 8PY

Tel: +44 (0)1298 872348
PLASMA BIOTAL LIMITED www.plasma.biotal.com

Plasma Biotal Ltd is a leading supplier of Hydroxylapatite (HA) coating services for orthopedic device
manufacturers and manufacturers of ceramic materials for grafting products, composites and other
advanced biomaterials to over 20 countries worldwide. Externally audited to requirements for international
standards ISO 13779:2008, 13175:2012, and for quality systems ISO 13485, 9001, and ASTM standards.

Royal Society of Chemistry - Stand 166 Royal Society of Chemistry
Thomas Graham House
Science Park

. Milton Road

' Cambridge CB4 OWF

ROYAL SOCIETY UK

OF CHEMISTRY Tel: +44 (0)1223 420066

Fax: +44 (0)1223 423623

" booksales@rcs.org

WWW.rsc.org

The Royal Society of Chemistry is the largest organisation in Europe for advancing the chemical sciences.
Supported by a world-wide network of members and an international publishing business, our activities span
education, conferences, science policy and the promotion of chemistry to the public. The Royal Society of
Chemistry's high quality books programme covers the breadth of the chemical sciences, ranging from the
highly specialised to educational textbooks and popular science titles.

Royal Society Publishing - Stand 70 Royal Society Publishing (The Royal
Society)
JOURNAL 6-9 Carlton House Terrace
——D)]) London
THE ROYAL SW1Y 5AG
SOCIETY UK

Tel: +44 (0)20 7451 2633
n er a‘ e http://royalsocietypublishing.org
Representative: Ruth Milne
The Royal Society journals regularly publish high quality content in the area of biomaterials. For more
information about the scope and editorial procedures of our journals, please come and have a chat with our

representative Ruth Milne at booth number 70. Alternatively, visit our website at
http://royalsocietypublishing.org

Spraybase-Profector Life Sciences - Stand 54 Spraybase - Profector Life Sciences
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1.08 Callan Building
NUI Maynooth
Kildare

W @ Ireland

F/La»l/ ¢ Tel: +353-85-7085045
ghendy@profector.com

Electrospinning and Electrospraying Instruments WWW.S praybase.com

Spraybase® is the world’s first integrated instrument that enables electrospinning and electrospraying
technologies for life sci-ence applications. The Spraybase® instrument offers a complete solution to users
investigating electrospraying and electrospin-ning applications. Spraybase® instrument can be used to form
colloids and fibers of varying shape and size depending on your application.

WPI/Cell-Scale - Stand 172 World Precision Instruments / Cell-Scale
1 Hunting Gate
Hitchin

}... Herts
Ce I I Sca I e ?eGIL:lEAH (0)1462 424700

biomaterials testing Fax: +44 (0)1462 424701
represented by |daV|es@Wp|-europe.com
http://www.wpi-
europe.com/solutions/biomaterial-testing.aspx
Representative: Dr. Ian Davies

Cell Scale mechanical test systems are specifically designed for characterizing the material properties of
biomaterials. With integrated features such as image capture and analysis, media chambers, and a range of
gripping mechanisms, their biaxial and micro-scale compression test systems are capable of generating high
quality test data from day one.

Biomomentum Inc. - Stand 50 Biomomentum Inc.
970 Michelin, Suite 200

Laval, Quebec, H7L 5C1

Canada

Tel: (450) 677-2299

info@biomomentum.com

www.biomomentum.com
BIOMOMENTUM Representative: Martin Garon

Biomomentum specializes in providing solutions for testing biomaterials and cartilage. The Mach-1™ is a
multiple-axis mechani-cal tester capable of performing compression, tension, shear, and torsion tests for the
precise characterization and mechanical stimulation of cartilage and other soft tissue and materials. Among
other functionalities, the Mach-1™ can be used to automati-cally map the mechanical properties of full
articular cartilage surfaces in indentation. The Arthro-BST™ is a hand-held medical device used in
conjunction with arthroscopy for the non-destructive measurement of compression-induced streaming
potentials of articular cartilage. A benchtop version of this device is available for ex vivo use. Biomomentum
also offers biomechanical testing services.
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Elsevier Elsevier Science and Technology
The Boulevard

Langford Lane

Kidlington

Oxford

OX5 1GB

www.elsevier.com

Elsevier is a world leading provider of scientific, technical and medical information, products and services.
We publish high-impact articles across the whole of materials science, in bio-materials and polymers, in
ceramics and composites, in alloys and compounds, in metals and in new materials for energy applications.
We publish around 20,000 articles per year across our entire list and work globally with some of the best
minds in the field to lead our journals. To support our program, we also run successful conferences such as
Frontiers in Polymer Science, Hybrid Materials, Nano Today, Materials Today Asia and NuMat: Nuclear
Materials.

Cook General Biotechnology Cook Medical
O’Halloran Road

National Technology Park
Limerick

®
CK Ireland
www.cookgbt.com

GENERAL
BIOTECHNOLOGY

At Cook General BioTechnology, LLC, we're dedicated to advancing the science and practical application of
processing, storage, and manufacturing of cells and tissues to empower new cell-based medical therapies.
CGBT is proud to offer StemulateTM to academic, medical centers, and industry partners. StemulateTM is a
substitute for fetal bovine serum (FBS) or serum free culture media. Its advantages include no risk of animal
pathogen transmission, superior mesenchymal stromal cell growth kinetics (at 5% concentration) as well as
reliable batch-to-batch consistency and performance.

Lifecore Biomedical - Stand 126 Lifecore Biomedical LLC
3515 Lyman Blvd Chaska
MN 55318-3051

LIFECORE 5 e

Fax: +1 952 368 4728
www.lifecore.com

Lifecore is a leader in hyaluronan supply for commercial and research markets. These include
applications in ophthalmology, orthopaedics, tissue engineering, aesthetics etc. Lifecore also offers
Corgel® BioHydrogel and CellMate® hyaluronan-based 3D culture materials. Lifecore also has
extensive experience in contract manufacturing.

Request a quotation: Rebecca Sebansky (Rebecca.sebansky@lifecore.com)
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@ Springer springer.com

Official journal
of the European Society

Materials
for Biomaterials (ESB) <

in Medicine

JMS

Journal of Materials Science:
Materials in Medicine

New features in 2014:
* Rapid Communications
* Clinically Focused Translational Research Section

* Young Investigator-Mentor Program to Foster
Development of Scientific Review Skills

Reach 8,000 institutions worldwide and millions
of desktops. Free online to all ESB members.

Visit us at springer.com
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27th European
Conference
on Biomaterials

ESB2015

30 August—-3 September
(p Krakéw, Poland

The annual conference of the European Society for Biomaterials
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2016

you wil be here

WBC20)6

10" World Biomaterials Congress

May 17-22, 2016 | Montréal, Canada wBC2016.org

The organizers of the 10th World Biomaterials Congress (WBC) which will be held in Montreal May 18-22,
2016 welcome you to meet us at our booth at this European Society for Biomaterials meeting and to visit our
website http://www.wbc2016.org/ . The venue for the event is the Montreal Convention Center, located in
the heart of downtown Montreal, just a minutes walk from the historic Old Montreal. We cordially invite you
to participate in this exciting event as active organizers, reviewers, exhibitors and/or presenters. We
encourage you to share your latest findings in science and technology of Biomaterials with others by
submitting a paper, organizing a symposium session or sharing your ideas with us. Please feel free contact
any of the four co-chairs for the conference or the conference office at info@wbc2016.org .

Key Dates

Call for Symposia: will open on September 15, 2014: New Frontier topics only; proposals for topics that are
covered by the Scientific Sessions below will not be considered.

Call for Abstracts: will open on May 15, 2015

Contact

WBC2016 Montreal

Booth 412

607 Notre-Dame

St-Lambert, QC, Canada

J4P 2K8

Phone: 450-550-3488 ext 114
Fax: 514-227-5083

Email: info@wbc2016.org
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Full Oral Programme Sunday, 31st August

Biomaterials | Hall 1, 09:30 - 10:30

Chairs:  Wim De Jong, National Institute for Public Health and the Environment
Matteo D'Este, AO Foundation
Felicity de Cogan, University of Birmingham

09:30 1-1 A \Viscoelastic, Anisotropic, Hyperelastic Model of the Human Cornea
Charles Whitford , Natasha Movchan and Ahmed Elsheikh
School of Engineering, University of Liverpool, UK

09:45 1-2 Bacterial Cellulose as a Support for the Growth of Retinal Pigment Epithelium
S. Gongalves, J. Padrdo, J. Silva, I. Rodrigues, H. Girdo, F. Dourado and L. Rodrigues
Center of Biological Engineering, University of Minho, Portugal

10:00 1-3  Nanosomes: Novel Drug Delivery Vehicles to treat Glaucoma
E. de Cogan, L. Hill, P. Morgan-Warren, J. O’Neill, A. Peacock, R. Scott and A. Logan
School of Clinical and Experimental Medicine, University of Birmingham, UK

10:15 1-4  Emulation of Extracellular Matrix for the Development of Human Corneal Stromal Substitute
Pramod Kumar, Abhigyan Satyam, Xingliang Fan, Brian Rodriguez, Yuri Rochev, Michael Raghunath, Abhay Pandit and Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

Tissue Engineeringl Room 3, 09:30 - 10:30

Chairs: Miguel Gama, Minho University
Ferry Melchels, University Medical Center Utrecht
Hugo Oliveira, Inserm U1026, Biotis

09:30 2-1  Nanostructured Materials for Tissue Engineering: Nanofibres, Nanoparticles and Nanofilms
Lucie Bacakova
Department of Biomaterials and Tissue Engineering, Academy of Sciences of the Czech Republic, Prague

09:45 2-2 Fabrication of Silk Fibroin and High Methoxyl Citrus Pectin(HMP) Based 3D Scaffolds for Bone Tissue Engineering
Sibel Ataol, Dilek Keskin, Akin Akdag, Aysen Tezcaner
Department of Biomedical Engineering, Middle East Technical University, Ankara, Turkey

10:00 2-3  Regulation of Chondrocyte Spheroid Size using Proline-containing Periodic Peptides
N. Takata, Y. Morita, Y. Hirano, Y. Futaki and E. Nakamachi
Graduate School of Life and Medical Sciences, Doshisha University, Japan

10:15 2-4  Hyaluronic Acid Based-Hydrogels Attenuate Inflammatory Receptor and Neurotrophins in IL-18 Induced Inflammation Model of
Nucleus Pulposus Cell Cultures
Isma-Liza Mohd-Isa, David Tiernan, Akshay Srivastava, Peter Rooney and Abhay Pandit
Network of Excellent Functional Biomaterials, National University of Ireland, Galway, Ireland

Stem Cells| Room 11, 09:30 - 10:30

Chairs: Barbara Boyan, Virginia Commonwealth University
Tug ba Dursun, Middle East Technical University
Jerome Sohier, Centre National de la Recherche Scientifique

09:30 3-1 Osteogenic Activity of Adipose Derived Stem Cells on Micropatterned Collagen-Fibroin Blend Films
E. Sayin, E. T. Baran, V. Hasirci
Department of Biotechnology, Middle East Technical University, Turkey

09:45 3-2  Regulation of Mesenchymal Stem Cell Differentiation by Changing the Molecular Structure of Supramolecular Surfaces
Ji-Hun Seo, Sachiro Kakinoki, Tetsuji Yamaoka and Nobuhiko Yui
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Japan

10:00 3-3  Cell Viability and Cell Attachment of Mesenchymal Stem Cells on Hydroxyapatite/Alginate S.crassifolium Composite Scaffolds
Decky J. Indrani, Ismail Dilogo, Yuyus Kusnadi
Department of Dental Materials Science, University of Indonesia

10:15 3-4 The Development and Translation of a Cell Capture Technique for Cell Therapies, Diagnostics and Research
Nicholas Bryan, Damian Bond, Christopher Stanley and John Alan Hunt
Clinical Engineering, Institute of Ageing and Chronic Disease, University of Liverpool, UK

&
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Drug Delivery | Room 1B, 09:30 - 10:30 Sunday’ 31st August

Chairs:

09:30

09:45

10:00

10:15

Giorgio Soldani, IFC-CNR
Kambiz Farbod, Radboud University Medical Center
Coline Jumeaux, Imperial College London

4-1 Dynamic Polysaccharide-based Carrier Systems for the Delivery of Biotherapeutics
Denise N. Bamberger and Peter R. Wich
Institut fir Pharmazie und Biochemie, Johannes Gutenberg-Universitat Mainz, Germany

4-2  Amphiphilic Graft Polyester-g-polysaccharide Copolymers for Sustained Drug Release
L. Martellotto, J. Buisson, H. Van Den Berghe, J. Coudane
Artificial Biopolymers Department, University Montpellier 1, France

4-3  Micro and Nano Systems in Medical Applications
Vasif Hasirci, Eda Ayse Aksoy and Nesrin Hasirci
Middle East Technical University, Chemistry Dept, Ankara, Turkey

4-4  Fibrin-based Microsphere Reservoirs for Delivery of Neurotrophic Factors
Juhi Samal, Eilis Dowd and Abhay Pandit
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

Dental Biomaterials| Room 1C, 09:30 - 10:30

Chairs:

09:30

09:45

10:00

10:15

&

Judith Curran, University of Liverpool
Anas Aljabo, University College London
Sabeel Valappi, University of Liverpool

5-1 Synthesis and Evaluation of a Novel POSS-PEG-PLA Hydrogel for Periodontal Applications
David K. Wang, Srinivas Varanasi, David J.T. Hill, Anne L. Symons, Andrew K. Whittaker and Firas A. Rasoul
Australian Institute for Bioengineering and Nanotechnology, University of Queensland, Brisbane, Australia

5-2 Effects of Calcium Phosphate and an Adhesion Promoting Monomer on Strength, Degree of Conversion and Adhesion of Dental
Composites
Anas Aljabo and Anne Young
Biomaterials and Tissue Engineering, University College London, UK

5-3  The Bone-Implant Interface — Nano-Osseointegration of Functionally Loaded, Nano-Textured, Human Dental Implants
Furgan A. Shah, Bengt Nilson, Rickard Branemark, Peter Thomsen, Anders Palmquist
Department of Biomaterials, University of Gothenburg, Sweden

5-4  Morphology, Surface Chemistry and Mechanical Properties of Commercial Guided Tissue Regeneration Membranes
Pascal Borget, Paul G. Rouxhet and Eric Rompen
Unité de Chimie des Interfaces,Université Catholique de Louvain, Belgium
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Biomaterials Il Hall 1, 11:00 - 12:30 Sunday’ 315t August

Chairs:  Wim De Jong, National Institute for Public Health and the Environment
Matteo D'Este, AO Foundation
Felicity de Cogan, University of Birmingham

11:00 6-1 Dense Fibrillated Collagen Transparent Matrices as Artificial Corneas?
Aurelien Tidu, Djida Ghoubay, Barbara Lynch, Céline De Sousa, Frank Wendel, Jean-Marc Allain, Vincent Borderie, Gervaise Mosser
Sorbonne Université, Paris, France

11:15 6-2  Cytotoxicity of Terbium-Crown Ether Complex Against Acanthamoeba sp. - A Causative Agent for Eye Keratitis
Eny Kusrini, Fatimah Hashim, Dewi Tristantini, Nurfatin Solehah Bustaman and Nakisah Mat Amin
Department of Chemical Engineering, Faculty of Engineering, Universitas Indonesia

11:30 6-3 Biodegradable Nanoneedles for Intracellular Sensing of Enzymatic Activity
Ciro Chiappini, Paola Campagnolo, Carina Almeida, Lesley Chow, Molly M. Stevens
Department of Materials, Imperial College London, UK

11:45 6-4  Biosurface Induced Protein Manipulation for Measurement of Dynamic Platelet Function
D. Bishop, J. Cowman, E. Dunne, D. Kenny, A. Boyd and B. Meenan
Nanotechnology and Integrated Bioengineering Centre, University of Ulster, UK

12:00 6-5  Targeted Gene Delivery into Peripheral Nervous System Mediated by Trimethyl Chitosan Nanoparticles
Carla Pereira Gomes, Aida Varela-Moreira, Maria Gomez-Lazaro, Michael Leitner, Andreas Ebner, Peter Hinterdorfer, Ana Paula Pégo
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

12:15 6-6 Nanoscale Neuroelectrode Modification Through Self-Assembly of Block Copolymers
Parvaneh Mokarian-Tabari, Catalina Vallejo-Giraldo, Marc Fernandez-Yague, Cian Cummins, Michael A. Morris and Manus J.P. Biggs
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway

Tissue Engineering Il Room 3, 11:00 - 12:30

Chairs: Miguel Gama, Minho University
Ferry Melchels, University Medical Center Utrecht
Hugo Oliveira, Inserm U1026, Biotis

11:00 7-1  Stimulation of Angiogenesis by Growth Factor-free Porous Adhesive Films Made by Hexanoyl Group Modified Gelatin
Keiko Yoshizawa, Temmei Ito, Ryo Mizuta and Tetsushi Taguchi
Graduate School of Pure and Applied Science, University of Tsukuba, Japan

11:15 7-2 Development of PLLA/BTO Nanofiber Sheet for Bone Tissue Engineering
A. Yamano, Y. Morita and E. Nakamachi
Graduate School of Life and Medical Sciences, Doshisha University, Japan

11:30 7-3  Preparation and Characterization of PHBV Porous Nanofibers
Lan-Xin Lyu, Ning-Ping Huang and Ying Yang
State Key Laboratory of Bioelectronics, Southeast University, China

11:45 7-4  Fabrication and Characterization of Carbon Nanotube Membranes for Neural Tissue Engineering
Sevde Altuntas, Buket Altinok, Belma Aslim, Fatih Buyukserin
Micro and Nanotechnology Graduate Program, TOBB Univ. of Econ. & Technology, Ankara, Turkey

12:00 7-5 A Degradable Chitosan-graft-poly(e-Caprolactone) Copolymeric Biomaterial Supports the Growth of Wharton’s Jelly Mesenchymal
Stem Cells for Soft Tissue Engineering
Amalia Skarmoutsou, Costas Charitidis, Maria Kaliva, Charalampos Pontikoglou, Maria Vamvakaki, Maria Chatzinikolaidou
Department of Materials Science and Technology, University of Crete, Greece

12:15 7-6  Application of Natural BMP Modulators on Bone Tissue Engineering
Guo-Chung Dong and Chun-Hsu Yao
Institute of Biomedical Engineering and Nanomedicine, National Health Research Institutes, Taiwan

Stem Cells I Room 11, 11:00 - 12:30

Chairs: Barbara Boyan, Virginia Commonwealth University
Tug ba Dursun, Middle East Technical University
Jerome Sohier, Centre National de la Recherche Scientifique

11:00 8-1 Substrate-Mediated Nanoparticle/Gene Delivery to MSC Spheroids and the Applications in Peripheral Nerve Regeneration
Ting-Chen Tseng and Shan-hui Hsu
Institute of Polymer Science and Engineering, National Taiwan University, Taipei, Taiwan

11:15 8-2 Influence of Inner Organization of Nerve Guide on Rat Bone Marrow Stem Cells (rBMSCs)
T. Dursun, D .Ylicel, V. Hasirci
BIOMATEN, Middle East Technical University Center of Excellence in Biomaterials and Tissue Engineering, Ankara, Turkey

11:30 8-3 Designing 3D Cell Niches Exploiting Peptide Self-Assembly
Victoria L. Workman , Aline F. Miller and Alberto Saiani
School of Materials, University of Manchester, UK

11:45 8-4  Effect of Zinc-Containing Tricalciumphosphate (ZnTCP) on Growth and Osteogenic Differentiation of Mesenchymal Stem Cells
Joshua Chou, Jia Hao, Hirokazu Hatoyama, Besim Ben-Nissan, Bruce Milthorpe , Makoto Otsuka
Advanced Tissue Regeneration and Drug Delivery Group, University of Technology Sydney, Australia

12:00 8-5  High-Throughput Quantitative Chondrogenic Assay for Stem Cell Differentiation

Amy Prosser, Colin Scotchford, Virginie Sottile, and David Grant
Division of Materials Mechanics and Structures, University of Nottingham, UK

&
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Sunday, 31st August

12:15 8-6 Advances in Raman Micro-Spectroscopy for Label-free Monitoring Differentiation of Stem Cells In-Vitro

loan Notingher
School of Physics and Astronomy, University of Nottingham, United Kingdom

Drug Delivery I Room 1B, 11:00 - 12:30

Chairs: Giorgio Soldani, IFC-CNR
Joana Magalhaes, Instituto de Salud Carlos 11l
Coline Jumeaux, Imperial College London

11:00 9-1 Substrate Mediated Enzyme Prodrug Therapy
A.N. Zelikin
Department of Chemistry, Aarhus University, Denmark

11:15 9-2 Mesoporous SiOZO-plex: Mechanistic Approach, Complex of Nanoparticles of SiO2-ZnO with DNA for Therapeutic Applications
Vijay Bhooshan Kumar, Koushi Kumar, Yitzhak Mastai, Aharon Gedanken, Pradip Paik
School of Engineering Sciences and Technology, University of Hyderabad, India

11:30 O-3  Estimation of Drug Loading Efficiency in Microspheres by “Shake Flask” Method
C.Y. Tham, Z. A Abdul Hamid, Z. Ahmad, H. Ismail
School of Materials and Mineral Resources Engineering, Universiti Sains Malaysia, Seri Ampangan, Malaysia

11:45 9-4  Suzuki Coupling-Functionalized Boronic Acid Nanoparticles for Drug Delivery
André J. van der Vlies and Urara Hasegawa
Graduate School of Engineering, Osaka University, Japan

12:00 9-5  Polymeric Micelles for Hydrogen Sulfide-Based Therapy
Urara Hasegawa, André J. van der Vlies
Graduate School of Engineering, Osaka University, Japan

12:15 9-6 Amorphous Coordination Polymer Particles. From Basic Macromolecular Science to Theranostic Applications
E. Novio, F. Nador, K. Wnuk, M. Borges and D. Ruiz-Molina
Centro de Investigacion en Nanociencia y Nanotecnologia, Consejo Superior de Investigaciones Cientificas, Bellaterra, Spain

Dental Biomaterials I Room 1C, 11:00 - 12:30

Chairs:  Judith Curran, University of Liverpool
Anas Aljabo, University College London
Sabeel Valappi, University of Liverpool

11:00 10-1 Potential Use of 7-dehydrocholesterol Coated Titanium Surfaces for Soft Tissue Integration of Dental Implants
Manuel Gémez-Florit, Maria Satué, Joana M. Ramis and Marta Monjo
Group of Cell Therapy and Tissue Engineering, University of the Balearic Islands, Spain

11:15 10-2 Studying Interaction between Oral Mucosa and Titanium by SEM in Humans
Francesco Tessarolo, Cristiano Tomasi, Federico Piccoli, lole Caola, Patrizio Caciagli and Giandomenico Nollo
Bruno Kessler Foundation, Trento, Italy

11:30 10-3 Synthesis and Characterisation of Novel Diopside Glass-Ceramics for Dentistry
J. Aimuhamadi, N. Karpukhina and M. Cattell
Institute of Dentistry, Queen Mary University of London, UK

11:45 10-4 Functionally Graded Guided Tissue Regenerative (GTR) Membrane for Periodontal Lesions
S Qasim, R Delaine-Smith, A. Rawlinson, I. Rehman
Materials Science and Engineering Department, University of Sheffield, UK

12:00 10-5 Bioactivity Investigations with Calcia Magnesia Based composites
Emad Ewais, Amira Moustafa, Karoline Pardun, Kurosch Rezwan
Advanced Materials Department, Central Metallurgical R&D Institute, Cairo, Egypt

12:15 10-6 Characterisation of Partially-Demineralised Dentine is a Prerequisite for Remineralisation Studies
Eleanor Ashworth, Cheryl Miller, Christopher Deery and Nicolas Martin
School of Clinical Dentistry, University of Sheffield, UK

&
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Fellows of Biomaterials Symposium  Hall 1, 13:30 - 16:00 Sunday’ 31st August

Chair: Joachim Kohn, Rutgers University

The Race between engineering and biology in replacing human tissues.

The chair will define this challenge, a take vote of the audience. There will then be 6, 15 minute talks from a panel of current
FBSE fellows:

14:00 Barbara Boyan, Virginia Commonwealth University
14:15 Rui Reis, University of Minho

14:30  Abhay Pandit, National University of Ireland Galway
14:45  Cristina Tanzi, Politecnico di Milano

15:00 John Kao, University of Wisconsin - Madison

15:15 David Williams, Wake Forest Institute of Regenerative Medicine

who will expound, sometimes controversially, their own points of view about the argument.

Following the talks there will be a Q & A session and finally a vote of the audience.

YSF Entrepreneurship Workshop Room 3, 13:30 - 16:00

Chairs:  Lorenzo Moroni, University of Twente
Sandra Van Vlierberghe, University of Gent
Anna Wistrand, KTH Royal Institute of Technology

The workshop will give a flavour of what it takes to create spin-off companies from innovative research activities that take place at
Universities, as well as in Industry. Talks will span from personal experiences in facing the challenges of setting up a spin-off, to the
availability of educational programmes and important points to consider when applying for patents.

The afternoon has an extensive spectrum of experienced experts in entrepreneurship:

13:35  Dirk Grijpma, University of Twente

14:00 Dietmar Hutmacher, Queensland University of Technology and Technical University of Munchen
14:25 Jens Thies, DSM, The Netherlands

14:50  Chris Sutcliffe, University of Liverpool

15:10  Alex Sim, AMSBIO Ltd

15:35  Chris Unsworth, Business Gateway, University of Liverpool

European Doctoral Awards Hall 1, 16:30 - 17:30
Chair: Dirk Grijpma, University of Twente

16:30 Award presentations

Dirk Grijpma
University of Twente, the Netherlands

16:40 14-1 Periodontal Regeneration by Combining Melt Electrospinning With Fused Deposition Modelling and Cell Sheet Technologies
Pedro Costa
Technische Universitat Minchen, Germany

16:50 14-2 Development of a Pro-Angiogenic Cell-Delivery Vehicle Based on RGD-Alginate Hydrogels
Silvia Bidarra
University of Porto, Portugal

17:00 14-3 The Osteogenic Potential of Human Mesenchymal Stem Cells - Connections to Inflammation and Infection
Cecilia Granéli
University of Gothenburg, Sweden

17:10 14-4 Influence of Sintering Conditions on the Properties of Porous TiO2 Bone Scaffolds
Hanna Tiainen
University of Oslo, Norway

17:20 14-5 Biomaterials for 2D and 3D Bio-Hybrid Robotic Devices
Leonardo Ricotti
Scuola Superiore Sant'Anna, Itlay

B
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Bone!| Hall 1,09:00 - 10:30 Monday, 1st September

Chairs: Liang Yo Yang, Taipei Medical University
Oscar Castafio, Institute for Bioengineering of Catalonia
Thomas Miramond, Biomatlante

09:00 15-1 Self-Healing Hybrid Nanocomposites Based on Bisphosphonated Hyaluronan and Calcium Phosphate Nanoparticles for Bone
Regeneration
Reza Nejadnik, Xia Yang, Matilde Bongio, Hamdan S. Alghamdi, Jeroen J.J.P. van den Beucken, Marie C. Huysmans, John A. Jansen,
Jons Hilborn, Dmitri Ossipov and Sander C.G. Leeuwenburgh
Department of Chemistry-Angstrém, Uppsala University, Sweden

09:15 15-2 Development of Novel LZ-8 protein-Containing Porous Composite Sponge Scaffold for Biomedical Applications: Biocompatibility
Evaluation and an Animal Study in Rabbit
Chia-Yin Chen, His-Jen Chiang, Li-Hsiang Lin, Keng-Liang Ou
Graduate Institute of Biomedical Materials and Tissue Engineering, Taipei Medical University, Taiwan

09:30 15-3 Phase Constitution and Heat Treatment Behaviour of Ti-Mn-Sn Beta Type Alloys
Masahiko Ikeda, Masato Ueda and Mitsuo Niinomi
Department of Chemistry and Materials Engineering, Kansai University, Japan

09:45 15-4 Hyaluronic Acid Bound Bisphosphonates As A Novel Therapeutic Strategy For Osteoporosis
Suijit Kootala , Dmitri Ossipov, Xia Yang, Yu Zhang and Jons Hilborn
Department of Chemistry/Polymer Chemistry, Uppsala University, Sweden

10:00 15-5 Influence of Anchor Strand Related Parameters on Immobilized Amount and Hybridization Efficiency in a Nucleic Acid-based
Immobilization System for Titanium Implants
Cornelia Wolf-Brandstetter , Jan Michael, René Beutner, Bernd Schwenzer, Henning Schliephake, Dieter Scharnweber
Institute of Materials Science, TU Dresden, Germany

10:15 15-6 Functional Octapeptide Hydrogel to Bone Repair Applications
Luis Castillo, Alberto Saiani, Julie Gough and Aline Miller
Manchester Interdisciplinary Biocentre, University of Manchester, UK

Biomaterials Il Room 3, 09:00 - 10:30

Chairs: Dietmar Hutmacher, Queensland University of Technology
Rui Reis, University of Minho
Patrik Stenlund, SP Technical Research Institute of Sweden

09:00 16-1 Pro-inflammatory Response to Novel Gelatin-based Biomaterials with Tailorable Mechanical Properties in vitro
Sandra Ulim, Anne Krueger, Tim P. Gebauer, Axel T. Neffe, Christoph Tondera, Andreas Lendlein, Friedrich Jung, Jens Pietzsch
Institute of Radiopharmaceutical Cancer Research, Helmholtz-Zentrum Dresden-Rossendorf, Germany

09:15 16-2 Dissecting the Regulating Cues of the Extracellular Matrix in Macrophage Plasticity
Katja Franke, Liv Kalbitzer, Jiranuwat Sapudom, Ulf Anderegg, Sandra Franz and Tilo Pompe
Institute of Biochemistry, Universitat Leipzig, Germany

09:30 16-3 Carbon Monoxide Releasing Nanoparticles
Ryosuke Inubushi, André J. van der Vlies, Hiroshi Uyama and Urara Hasegawa
Graduate School of Engineering, Osaka University, Japan

09:45 16-4 Effect of Hydrophobic Groups on the Bonding Strength of Cod-Derived Gelatins-Based Tissue Adhesives
Tetsushi Taguchi, Temmei Ito, Ryo Mizuta, Keiko Yoshizawa
Biomaterials Unit, National Institute for Materials Science, Japan

10:00 16-5 Examination of Local and Systemic Inflammatory and Immunological Reactions Following Implantation of Jellyfish Collagen
Matrices in Rats
Uwe Walschus, Susanne Meyer, Silke Lucke, Andreas Hoene, Udo Meyer, Michael Schlosser
Department of Medical Biochemistry and Molecular Biology, University Medical Center Greifswald, Germany

10:15 16-6 Sulfated Hyaluronan Derivatives Interfere with TGF-$1 Signalling
V. Hintze, A. van der Smissen, S. Samsonov, L. Huebner, S. Rother, D. Scharnweber, S. Moeller, M. Schnabelrauch, M. T. Pisabarro, U.
Anderegg

Max Bergmann Center of Biomaterials, Technische Universitat Dresden, Germany

Cardiovascular I: TECAS-ITN Room 11, 09:00 - 10:30

Chairs: Dimosthenis Mavrilas, University of Patras
Petra Mela, RWTH Aachen

09:00 17-1 Vascular Network Generation in Hyaluronic Acid by Micromolding and Photoimmobilization of Fibronectin
A. Kbmez, E. T. Baran, N. Hasirci, V. Hasirci
Department of Biotechnology, Middle East Technical University, Turkey

09:15 17-2 Collagen(l)-Poly(Glycerol Sebacate)/Poly(Butylene Succinate-Dilinoleate) Fibrous Scaffolds for Cardiac Tissue Engineering
Marwa Tallawi, David C. Zebrowski, Aga Kozlowska, Mirka El Fray, Felix B. Engel, Aldo R. Boccaccini
Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

09:30 17-3  Tri-Culture of Vascular Cells Promotes Vascular Tissue Remodeling
Caroline Loy, Lucie Levesque, Jayachandran Kizhakkedathu, Diego Mantovani
Lab for Biomaterials and Bioengineering, Laval University, Quebec, Canada

09:45 17-4 Nanofibrous Vascular Grafts Releasing Nitric Oxide
Jana Horakova, Connor McCarthy, Megan Frost, Jeremy Goldman, David Lukas, Petr Mikes
Department of Nonwovens and Nanofibrous Materials, Technical University of Liberec, Czech Republic

&
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10:00

10:15

Imaging |

Chairs:

09:00

09:15

09:30

09:45

10:00

10:15

17-5

17-6

Monday, 1st September

Electrospun Silk Fibroin/Gelatin Composite Tubular Matrices as Scaffolds for Small Diameter Blood Vessel Regeneration
Chiara Marcolin, Valentina Catto, Federica D’Agostino, Serena Bertoldi, Silvia Fare, Maria Cristina Tanzi
Department of Chimica, Materiali e Ingegneria Chimica “G. Natta”, Politecnico di Milano, Italy

Design and synthesis of supramolecular biomaterials for in-situ cardiovascular tissue engineering
Olga JGM Goor, Geert C van Almen and Patricia YW Dankers
Institute for Complex Molecular Systems, Eindhoven University of Technology, The Netherlands

Room 1B, 09:00 - 10:30

Julie Gough, University of Manchester
Gavin Jell, University College London
Alfredo Ronca, National Research Council of Italy

18-1

18-2

18-3

18-4

18-5

18-6

Tissue Response and Degradation of Novel Gelatin-Based Biomaterials in vivo: Insights from Small Animal Multimodal Imaging
Christoph Tondera, Sandra Ulim, Sebastian Meister, Tim P. Gebauer, Axel T. Neffe, Andreas Lendlein, Jens Pietzsch
Institute of Radiopharmaceutical Cancer Research, Helmholtz-Zentrum Dresden-Rossendorf, Germany

Systemically Injected Gold-Silica Hybrid Nanovectors for Combined Cancer Therapy and Imaging

Coline Jumeaux, Ciro Chiappini, Rona Chandrawati, Matthew Hembury, Glenna L. Drisko, Cédric Boissiére, Clément Sanchez, Alexandra
Porter, Molly M. Stevens

Department of Materials, Imperial College London, London

Superparamagnetic Iron Oxide Nanoparticles Stabilized by Dextrin Nanogel: New Nanomagnetogel as Contrast Agent for Magnetic
Resonance Imaging. Biodistribution

Catarina Gongalves, Yoann Lalatonne, Liliana Melro, Giorgio Badino, Miguel Ferreira, Laurence Motte, Carlos Geraldes, José Alberto
Martins, F. M. Gama

Centre for Biological Engineering, Minho University, Braga, Portugal

A Non-Toxic Additive to Introduce X-Ray Contrast into Poly(lactic acid)s
Leo H. Koole, Daniel G. Molin and Yujing Wang
Department of Biomedical Engineering, Maastricht University, The Netherlands

Novel Technique to Map the Biomechanical Properties of Entire Articular Surfaces Using Indentation to Identify Early Osteoarthritis-
like Regions

Sotcheadt Sim, Anik Chevrier, Martin Garon, Eric Quenneville and Michael D. Buschmann

Biomomentum Inc., Canada

Polymer Coating for in vivo MR Visualization of Tissue Reinforcement Prostheses
X. Garric, S. Blanquer, O. Guillaume, V. Letouzey, L. Lemaire, F. Franconi, R. DeTayrac, J. Coudane
IBMM, Atrtificial Biopolymers Group, Montpellier, France

Antimicrobials, Biofilms and Surfaces Symposium, part1  Room 4, 09:00 - 10:30

Chairs:

09:00
09:15
09:30
09:45
10:00

10:15

&

Steven Percival, Scapa Healthcare
Sara Svensson, University of Gothenburg
Kenny Omoniala, De Montford University

19-1

19-2

19-3

19-4

19-5

19-6

s. Aureus Evades Leukocyte Antimicrobial and Mesenchymal Stromal/stem Cell Inmunomodulatory Functions
David Antonio Cantu, Warren E. Rose, Peiman Hematti, Weiyuan John Kao
School of Pharmacy, University of Wisconsin-Madison, USA

Preparation and Characterisation of an Antibacterial Silver-doped Nanoscale Hydroxyapatite Paste
Caroline Wilcock , Monazza Fatima, Piergiorgio Gentile, Graham Stafford, Cheryl Miller, Yulia Ryabenkova, Guenter Mébus, Paul Hatton
Centre for Biomaterials and Tissue Engineering, University of Sheffield, UK

Comparisons of the Properties of Linear and Highly-Branched Poly(N-isopropyl acrylamide) with Ligands that Bind Bacteria
P. Teratanatorn, R. Hoskins, J. Shepherd, K. Swindells, T. Swift, L. Swanson, S. MacNell, I. Douglas, S. Rimmer
University of Sheffield, UK

Nanoscale Characterization of Cationic Polymeric Brushes and Bacterial Interactions Probed by Force Microscopy
Merve Gultekinoglu, Yoo Jin Oh, Memed Duman, Peter Hinterdorfer and Kezban Ulubayram
Faculty of Pharmacy, Hacettepe University, Turkey

Effect of pH and Biofilm Formation on Extracellular Matrix Synthesis in Normal and Chronic Wound Fibroblasts
Eleri M Jones, Steven Percival, Peter Clegg, John A Hunt and Christine A Cochrane
Institute of Ageing of Chronic Disease, University of Liverpool, UK

Hybrid Material (Chitosan Hydrogel/Bioceramic) Loaded with Ciprofloxacin or Simvastatin for Bone Reconstruction

Claudia Flores, Jean Christophe Hornez, Feng Chai, Gwenael Raoul, Juergen Siepmann, Joel Ferri, Bernard Martel, H. Frederic Hildebrand,
Nicolas Blanchemain

INSERM U1008, Biomaterials Research Group, University Lille 2, France
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Bonell Hall 1, 11:00 - 12:30 Monday, 1st September

Chairs: Liang Yo Yang, Taipei Medical University
Oscar Castafio, Institute for Bioengineering of Catalonia
Thomas Miramond, Biomatlante

11:00 20-1 Development of Bisphosphonate-functionalized Gelatin Nanoparticles for Application in Colloidal Hydrogels for Bone Regeneration
K. Farbod, J.A. Jansen and S.C.G. Leeuwenburgh
Department of Biomaterials, Radboud University Medical Center, The Netherlands

11:15 20-2 Tough Silica/PCL Hybrid Materials for Tissue Regeneration
E. Tallia, L. Russo, L. Gabirielli, L. Cipolla, J.R. Jones
Department of Materials, Imperial College London, UK

11:30 20-3 New Gelatine Functionalized Hybrid Sol-gel Coatings for Titanium Implants
I. Lara-Séez, M. Martinez-lbafiez, S. Barros, A. Coso, J. Franco, M. Gurruchaga, J. Suay, I. Gofii
Biomaterials and Tissue Engineering Center, Universitat Politecnica de Valéncia, Spain

11:45 20-4 On the Applicability of Magnesium-containing Layered Double Hydroxides as Novel Implant Coating Materials
Marc D. K. Kieke, Andreas Weizbauer, Franziska Duda, M. Imran Rahim, Philip Dellinger, Stefan Budde, Thilo Flérkemeier, Julia Diekmann,
Nils K. Prenzler, Muhammad Badar, Peter P. Muller, Hansjorg Hauser, Sabine Behrens, Kai M6hwald, Friedrich Wilhelm Bach, Hans J.
Maier, Thomas Lenarz, Henning Windhagen, Peter Behrens

Institute for Inorganic Chemistry, Leibniz University of Hannover, Germany

12:00 20-5 Fatigue Characterization of Two Bone Cements Tested Using Various Methods over a Range of In Vitro Stress Amplitudes
E.M. Sheafi and K.E. Tanner
School of Engineering, University of Glasgow, UK

12:15 20-6 Functionalization of Titanium Surfaces with av33 and a5B1 Integrin Selective Peptidomimetics: Influence on Osteoblast-like Cell
Behavior
Roberta Fraioli, Florian Rechenmacher, Stefanie Neubauer, José Maria Manero, Javier Gil, Horst Kessler, Carlos Mas-Moruno
Biomaterials, Biomechanics and Tissue Engineering Group, Universitat Politécnica de Catalunya, Spain

Biomaterials IV Room 3, 11:00 - 12:30

Chairs: Dietmar Hutmacher, Queensland University of Technology
Rui Reis, University of Minho
Patrik Stenlund, SP Technical Research Institute of Sweden

11:00 21-1 Impact of Different Sterilization Methods on the Structure, Biodegradation and Cell Response of Collagen Scaffolds Designed for
Peripheral Nerve Regeneration
Graziana Monaco, Rahmat Cholas, Luca Salvatore, Marta Madaghiele, Alessandro Sannino
Department of Engineering for Innovation, University of Salento, Italy

11:15 21-2 Artificial Immune Synapses; Nanoscale Control of Immune Cell Activation
D. Delcassian, D. Depoil, D. Rudnicka, M. Liu, D. M. Davis, M. L. Dustin and I. E. Dunlop
Department of Materials, Imperial College London, UK

11:30 21-3 New Approaches to Control the Host Response to Gold-based Biomaterials
Guillaume Le Saux, Annabelle Tanga, Laurent Plawinski, Sylvain Nlate, Jean Ripoche and Marie-Christine Durrieu
Institute of Chemistry & Biology of Membranes & Nanoobjects (UMR 5248), Université Bordeaux, France

11:45 21-4 Influence of Hyaluronic Acid Molecular Weight on the Biocompatibility of Chitosan/Hyaluronic Acid Multilayer Film
Jing Jing, Aurélie Moniot, Céline Mongaret, Saad Mechiche-Alami, Romain Reynaud, Frédéric Velard, Sophie C. Gangloff, Loic Jerry, Fouzia
Boulmedais and Halima Kerdjoudj
EA 4691 “Biomatériaux et inflammation en site osseux”, Université de Reims Champagne-Ardenne, France

12:00 21-5 Cytotoxicity of Functionalized Ggraphene to Osteoblast-like Cells
Anke Bernstein, Dirk Heinrich, Norbert P. Stiidkamp, Hermann O. Mayr , Michael Seidenstiicker, Ralf Thoman, Markus Stirzel, Rolf Mulhaupt
Department of Orthopedic and Trauma Surgery, Albert Ludwig University of Freiburg, Germany

12:15 21-6 Subcutaneous Evaluation Of a Novel Pro-angiogenic Biomaterial For In Situ Bone Tissue Engineering Applications
Hugo Oliveira, Nadege Sachot, Sylvain Catros, Sylvie Rey, Oscar Castano, Joélle Amedee, Elisabeth Engel
Inserm U1026, Tissue Bioengineering, University Bordeaux Segalen, France

Cardiovascular Il: TECAS-ITN Room 11, 11:00 - 12:30

Chairs: Dimosthenis Mavrilas, University of Patras
Petra Mela, RWTH Aachen

11:00 22-1 Gene Targeting Nanoparticles to Mediate Proliferation and Migration of Human Vascular Endothelial Cells
Yakai Feng, Juan Lv, Jing Yang and Changcan Shi
School of Chemical Engineering and Technology, Tianjin University, China

11:15 22-2 Developing Multi-layered Vascular Grafts from a Novel Collagen and Elastin Biomaterial
Alan J. Ryan, Fergal J. O'Brien
Tissue Engineering Research Group, Royal College of Surgeons in Ireland

11:30 22-3 Elastomeric Biomaterials of Enhanced Microbiological and Mechanical Performance for Heart Assisting Devices
A. Piegat, M. Piatek-Hnat, Z. Staniszewski, R. Kustosz, M. Gonsior, M. El Fray
West Pomeranian University of Technology, Szczecin, Poland

11:45 22-4  Supercritical Carbon Dioxide (sc-CO2) Assisted Decellularisation of Aorta
Selcan Guler, Pezhman Hosseinian, Esin Akbay, Mehmet Ali Onur, Halil Murat Aydin
Bioengineering Division, Hacettepe University, Ankara, Turkey
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12:00

12:15

22-5

22-6

Monday, 1st September

Hemocompatibility Assessment of Uncoated and Heparin Coated Styrenic Block Copolymers for Cardiovascular Applications
Jacob Brubert, Joanna Stasiak, Geoff Moggridge and Hans Peter Wendel
Department of Chemical Engineering and Biotechnology, University of Cambridge, UK

Capillary Morphogenesis of Primary Endothelial Mono- and Co-cultures in starPEG-Heparin Hydrogels for Controlled Vascularization
Uwe Freudenberg, Karolina Chwalek, Mikhail V. Tsurkan, and Carsten Werner
Leibniz Institute of Polymer Research Dresden (IPF), Max Bergmann Center of Biomaterials, Dresden, Germany

Meaning of Surface Charge for Characterisation Symposium Room 1B, 11:00 - 12:30

Chairs:
11:00

11:30

12:00

Christine Kérner, Anton Paar GmbH

23-1

23-2

23-3

The Zeta Potential as Indicator for Solid Surface Charge
Christine Kérner and Thomas Luxbacher
Anton Paar GmbH, Austria

Zeta Potential: a Useful Tool to Interpret the Hydrothermally Treated Titanium Behaviour as Biomaterial
Martina Lorenzetti, Thomas Luxbacher, Spomenka Kobe and Sasa Novak
Department of Nanostructured Materials, JoZef Stefan Institute, Ljubljana, Slovenia

The Role of Porosity on the Z-Potential of Calcium Phosphate Cements
Montserrat Espanol, Gemma Mestres, Thomas Luxbacher and Maria-Pau Ginebra
Department of Materials Science and Metallurgical Engineering, Technical University of Catalonia, Spain

Antimicrobials, Biofilms and Surfaces Symposium, part2 Room 4, 11:00 - 12:30

Chairs:

11:00
11:15

11:30
11:45
12:00

12:15

&

Steven Percival, Scapa Healthcare
Sara Svensson, University of Gothenburg
Kenny Omoniala, De Montford University

24-1

24-2

24-3

24-4

24-5

24-6

The Effect of Surface Oxygen Functional Groups on Parylene C Biocompatibility - Comparison of MG-63 Cells Adhesion and
Bacteria Strains Attachment

M. Gotda-Cepa, M. Brzychczy-Witoch, K. Envall, A. Kotarba

Faculty of Chemistry, Jagiellonian University, Krakow, Poland

Coating Nonwoven Polyester Textile Antibacterial Wound Dressing

Francois Aubert-Viard , Oumaira Rahmouni, Adeline Martin, Feng Chai, Nicolas Tabary, Christel Neut, Bernard Martel and Nicolas
Blanchemain

INSERM U1008, Biomaterial Research Group, University Lille 2, France

Keratinocyte and Fibroblast Adhesion on an Antibacterial Peptide Surface Coating
A. Leong, M. Willcox
School of Optometry and Vision Science, UNSW, Sydney, Australia

Blood Compatible Antimicrobial Polymers with Degradable Backbone
K. Fukushima, K. Kishi, Y. Inoue, C. Sato, A. Sasaki and M. Tanaka
Department of Polymer Science and Engineering, Yamagata University, Japan

Combinatorial Approach to Composition-Structure-Property Relationships in an Antibacterial Ag-Ti Thin Film
Erik Unosson , Daniel Rodriguez, Ken Welch, Hakan Engqvist
Department of Engineering Sciences, Uppsala University, Sweden

Biofilms Bioreactors: An Infection concern in Medical Devices and biomaterials
Steven L Percival, Rebecca Booth and Sean Kelly
Institute of Ageing and Chronic Disease, University of Liverpool, UK
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Monday, 1st September

Materials for the Future: University of Liverpool Outreach Event Hall 1, 16:00 - 19:30

Chair: John Hunt, University of Liverpool

This outreach event will introduce a series of world-expert speakers who will present some of the issues for providing new materials,

in a sustainable manner, to meet the needs of an ageing and ever-increasing population. The speakers will provide insight into how new
research is providing diverse material solutions such as nano-medicines, stem cell therapies, and high performing next generation
medical implants. Delegates will include the ESB 2014 delegation and then also University of Liverpool academics, alumni, industry
partners, and civic leaders. The afternoon will showcase world-leading research from the University of Liverpool. There will be a series
of talks from:

16:10  Anthony Hollander, University of Liverpool
16:25  Steve Rannard, University of Liverpool
16:40  Chris Sutcliffe, University of Liverpool
16:55 Raphael Levy, University of Liverpool
17:40  Stephen Minger, GE Healthcare

18:05 Molly Shoichet, University of Toronto
18:30  Joachim Kohn, Rutgers University

18:55 David Williams, Wake Forest Institute of Regenerative Medicine

Biomaterials V Room 3, 16:00 - 18:00

Chairs: James Anderson, Case Western Reserve University
Veronigue Migonney, Université Paris XIII
Gloria Huerta-Angeles, Contipro Pharma

16:00 26-1 Formation of Multicellular Spheroids on Arrayed Microwells with Microstructure
Masahito Ban, Yuuya Kogi
Graduate School, Nippon Institute of Technology, Japan

16:15 26-2 The Role of CD68-Positive Macrophages in the Biocompatibility of Biomaterials a Peritoneal Adhesion Prevention Model
Christoph Brochhausen, Volker H. Schmitt, Andreas Mamilos, Constanze N. E. Planck, Bernhard Kramer, Taufiek K. Rajab, Helmut
Hierlemann, Heinrich Planck, C. James Kirkpatrick
Institute of Pathology, University Medical Centre Mainz, Germany

16:30 26-3 Swelling Gradients of Multilayers Mediate Directional Cell Migration
Lulu Han, Zhengwei Mao, Jindan Wu, Yang Guo, Tanchen Ren, Changyou Gao
MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Zhejiang University, China

16:45 26-4 Improvement of Graphene Nanoplatelet Biocompatibility by Surface Oxidation
Artur Pinto, Carolina Gongalves, Daniela Sousa, Agostinho Moreira, Inés Gongalves, Ferndo Magalhdes
LEPABE, Faculdade de Engenharia, Universidade do Porto, Portugal

17:00 26-5 Ibuprofen-Loaded Scaffolds for Spinal Cord Injury Regeneration — Targeting RhoA at the Lesion Site
Liliana R Pires, Catia DF Lopes, Daniela N Rocha, Luigi Ambrosio, Ménica M Sousa, Ana Paula Pégo
INEB - Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

17:15 26-6 A Role for Platelet CD154 in the Foreign Body Reaction to Biomaterial
Annabelle Tanga, Sébastien Lepreux, Julien Villeneuve, Nelly Bordeau, Christian Combe, Alexis Desmouliére, Shahram Ghanaati, Jean
Ripoche
INSERM U1026, Bordeaux University, France

17:30 26-7 The Mechanical Behavior and Biocompatibility of Polymer Blends for Patent Ductus Arteriosus (PDA) Occlusion Device
Ying Ying Huang, Yee Shan Wong and Subbu S. Venkatraman
School of Materials Science and Engineering, Nanyang Technological University, Singapore

17:45 26-8 Hydrolytic and Oxidative Degradation of Electrospun Supramolecular Biomaterials: In Vitro Degradation Pathways
M. Brugmans, S. Sontjens, M. Rubbens, A. Nandakumar, A. Bosman, T. Mes, H. Janssen, C. Bouten, F. Baaijens and A. Driessen-Mol
Xeltis B.V., Eindhoven, The Netherlands

European Orthopaedic Research Society Symposium Room 11, 16:00 - 18:00

Chairs: Geoff Richards, AO Foundation
Thomas Miramond, Biomatlante
Sujit Kootala, Uppsala University

16:00 27-1 Incorporation of RANKL Promotes Osteoclast Formation and Osteoclast Activity on B-TCP Ceramics
J. Choy, C.E. Albers, K.A. Siebenrock, S. Dolder, W. Hofstetter, F.M. Klenke
Department of Clinical Research, University of Bern, Switzerland

16:15 27-2 Calcium Phosphate Graft Substitute: When the Impact of Innovation is in the Form Rather Than Content
Francisco Braga, Antonio Carlos da Silva, Sérgio Allegrini, Cyro Ottoni
CCTMI/IPEN, CNEN, Brazil
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16:30 27-3 EPA-Coated Implants Promote Osteoconduction in White New Zealand Rabbits
Ammar Mustafa, Christie Lung, Jukka Matinlinna
ISF Consultancy Hospital (Lekhwiya), Doha, Qatar

16:45 27-4 Tailored Ca2+ Release in Hybrid Fibrous Scaffolds for Efficient Osteo- and Angiogenesis
Oscar Castafio, Nadége Sachot, Elena Xuriguera, Elisabeth Engel, Josep A. Planell, Jeong-Hui Park, Guang-Zhen Jin, Tae-Hyun Kim,
Joong-Hyun Kim and Hae-Won Kim
Institute for Bioengineering of Catalonia, Barcelona, Spain

17:00 27-5 The Wear and Biological Activity of Antioxidant UHMWPEs in Total Hip Replacements
Nic Gowland, Sophie Williams, John Fisher, Joanne L Tipper
Institute of Medical & Biological Engineering, University of Leeds, UK

17:15 27-6 Chitosan-Hyaluronic Acid Based Porous Scaffold for Bone Regeneration
Jing Jing, Jérdme Josse, Céline Mongaret, Saad Mechiche-Alami, Romain Reynaud, Dominique Laurent-Maquin, Sophie C. Gangloff,
Frédéric Velard and Halima Kerdjoudj
EA 4691 “Biomatériaux et inflammation en site osseux”, Université de Reims Champagne-Ardenne, France

17:30 27-7 Superficial Zn-Doping into Biomaterials is Better than Bulk Doping

Yuain Qiao and Xuanyong Liu
State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics, China

17:45 27-8 Assessment of the Biodegradability of Ultrafine PCL Fibers Reinforced Calcium Phosphate Cement
Yi Zuo, Boyuan Yang, Fang Yang, Qin Zou, Jidong Li, Yubao Li and J.A.Jansen
Research Center for nano Biomaterials, Sichuan University, China

Drug Delivery Il Room 1B, 16:00 - 18:00

Chairs: M Cristina Tanzi, Politecnico di Milano
Yan Yan Shery Huang, University of Cambridge
Alfredo Ronca, National Research Council of Italy

16:00 28-1 Biocomposites Containing Collagen, D-Amino Acids and Phytosome Nanoparticles as Drug Carriers and Tissue Engineering
Scaffolds
Krishnamoorthy Ganesan, Thotappalli Parvathaleswara Sastry, Asit Baran Mandal and Mukesh Doble
CSIR-Central Leather Research Institute, Tamil Nadu, India

16:15 28-2 Supramolecular Anticancer Nanostructures Formed via Self-Assembly of Curcumin Amphiphiles
Koji Nagahama, Naho Oyama and Takayuki Kumano
Department of Nanobiochemistry, Konan University, Japan

16:30 28-3 Silica/Collagen Nanocomposites for Local and Sustained Release of Therapeutic Biomolecules
Xiaolin Wang, Christophe Hélary and Thibaud Coradin
Sorbonne Université, Paris, France

16:45 28-4 Biomimetic Thin Films as Reservoirs for BMP-2
Flora Gilde , Raphael Guillot, Laure Fourel, Ofelia Maniti, Thomas Boudou, Corinne Albigés-Rizo and Catherine Picart
UMR 5628 (LMGP), Grenoble Institute of Technology, France

17:00 28-5 Novel Tool in Nanomedicine: Completely Biocompatible and Biodegradable Superparamagnetic Hydroxyapatite Nanoparticles
S. Panseri, M. Montesi, M. Sandri, E. Savini, M. lafisco, A. Adamiano, M. Ghetti, G. Cenacchi, A. Tampieri
Institute of Science and Technology for Ceramics, National Research Council, Faenza (RA), Italy

17:15 28-6 Antioxidant Delivery for Inhibition of Angiogenesis
Masaki Moriyama , Stéphanie Metzger, Martin Ehrbar, André J. van der Vlies, Hiroshi Uyama and Urara Hasegawa
Graduate School of Engineering, Osaka University, JAPAN

17:30 28-7 Design of Biodegradable pH-Responsive Microgels as Targeted Drug Delivery System
Miren K. Aiertza, Pablo Casuso, Adrian Pérez-San Vicente, Hans-Jurgen Grande, German Cabafiero, Iraida Loinaz and Damien Dupin
Biomaterials Unit, IK4-CIDETEC, Spain

17:45 28-8 A Biotemplating Approach Using the Marine Diatom for Fabricating Drug Delivery Reservoirs
J. Chao, Y. Lang, A. Abdul-Rahman, M. Biggs, A. Pandit
Network of Excellence for Functional Biomaterials (NFB), National University of Ireland, Galway, Ireland

Biomaterials VI Room 1C, 16:00 - 18:00

Chairs: Mario Barbosa, University of Porto
Paul Santerre, University of Toronto
Pedro Granja, University of Porto

16:00 29-1 Effect of Mesoscale Structure on the Properties of Composite Scaffold: from Micro to Nano
Limei Li, Yi Zuo, Jidong Li, and Yubao Li
Research Center for nano Biomaterials, Sichuan University, China

16:30 29-2 Factors Influencing Injectability of Nano-Hydroxyapatite Paste: a Rheological Behaviour
Yulia Ryabenkova, Guenter Moebus, Paul V Hatton, Cheryl A Miller
Department of Materials Science and Engineering, University of Sheffield, UK

16:45 29-3 Designing Biodegradable and Biocompatible Crosslinked Film from Polycarbonate Urethane and Zwitterionic Polynorbornene as
Cell Growth Substrate
Yakai Feng, Musammir Khan, Juan Lv, Jing Yang and Gregory Tew
School of Chemical Engineering and Technology, Tianjin University, China
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17:00 29-4 Periodic Mesoporous Organosilica (PMO) Coatings for Biomedical Applications
Natalja Wendt, Mandy Jahns, Nina Ehlert, Sabrina Schlie, Boris Chichkov, Peter Behrens
Institut fur Anorganische Chemie, Leibniz Universitat Hannover, Germany

17:15 29-5 Polymer Based Scaffolds with Microwave Induced Porosity
Antonella Giuri, Vincenzo Maria De Benedictis, Maria Grazia Raucci, Christian Demitri, Alessandro Sannino
Department of Engineering for Innovation, University of Salento, Lecce, Italy

17:30 29-6 Fabrication of Carbonate Apatite Coated Calcite and its In Vivo Evaluation
Kunio Ishikawa , Kanji Tsuru, Melvin L. Munar, Masako Fujioka-Kobayashi, Youji Miyamoto
Department of Biomaterials/Faculty of Dental Science, Kyushu University, Japan

17:45 29-7 Polysaccharide Based Nanocarriers for Antioxidants
Ornella Bossio, Laura G. G6mez-Mascaraque, Mar Fernandez-Gutiérrez, Blanca Vazquez-Lasa, Julio San Roman
Institute of Polymer Science and Technology, CSIC, Madrid, Spain

Antimicrobials, Biofilms and Surfaces Symposium, part 3 Room 4, 16:00 - 18:00

Chairs: Steven Percival, Scapa Healthcare
Kazuki Fukushima, Yamagata University
Alma Akhmetova, Nazarbayev University

16:00 30-1 Effect of Kassinin and Collagen Fibrils on Cell Spreading and De-adhesion Dynamics
Edna George, Pradeep Kumar Singh, Samir Maji and Shamik Sen
Department of Bioscience & Bioengineering, Indian Institute of Technology (IITB), India

16:15 30-2 Fast Acting Antibacterial 45S5 Bioglass® Scaffolds Reinforced with Gelatin/Genipin for Bone Tissue Engineering
Wei Li, Hui Wang, Seema Agarwal and Aldo Boccaccini
Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

16:30 30-3 Living Biointerfaces Based on Non-Pathogenic Bacteria to Direct Cell Function
Aleixandre Rodrigo-Navarro, Patricia Rico, Anas Saadeddin, Andres J. Garcia, Manuel Salmeron-Sanchez
Division of Biomedical Engineering, University of Glasgow, UK

16:45 30-4 Self-Disinfecting Urinary Biomaterials: pH-Triggered Quinolone Release for Prevention of Catheter-Associated Urinary Tract
Infections
Colin P. McCoy, Nicola J. Irwin, Christopher Brady, Louise Carson, David S. Jones, Sean P. Gorman
School of Pharmacy, Queen’s University Belfast, UK

17:00 30-5 Apatite Promoting, Low Modulus Composite Bone Cements with Low Heat Generation upon Set and High Subsequent Antibacterial
Release
Muhammad Adnan Khan, Anne Young
UCL, Eastman Dental Institute, London

17:15 30-6 Toward Potent Antibiofilm Degradable Medical Devices: Generic Methodologies for the Surface Modification of Polylactide "
Benjamin Nottelet, Carla Sardo, Sarah El Habnouni, Xavier Garric, Vincent Darcos, Jean-Philippe Lavigne, Gennara Cavallaro and Jean
Coudane
Institute of Biomolecules Max Mousseron (IBMM - CNRS UMR 5247), Université Montpellier |, France

17:30 30-7 Controlled Release of Gentamicin from Gold Nanocarriers

Stefano Perni and Polina Prokopovich
School of Pharmacy and Pharmaceutical Sciences, Cardiff University, UK

17:45 30-8 Plasma Nanofilm as Biocompatible and Antibacterial Coating for Biomaterials
Michael Bergmann, Sebastian Lickert, Loic Ledernez, Gregory Dame and Gerald Urban
Department of Microsystems Engineering, Albert-Ludwigs-University of Freiburg, Germany
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Biomaterials VII: Bioglass Hall 1, 09:00 - 10:30

Chairs:

09:00

09:15

09:30

09:45

10:00

10:15

Tuesday, 2nd September

Paul Hatton, University of Sheffield
Maria Grazia Raucci, National Research Council of Italy
Marco Lopez, University of Marburg

31-1

31-2

31-3

31-4

31-5

31-6

Fluoride-Containing Bioactive Glasses — from Structure to Cell Compatibility
D. S. Brauer, E. Gentleman, R. G. Hill and N. Karpukhina
Otto Schott Institute of Materials Research, Friedrich Schiller University Jena, Germany

Atomic Structure of Mg-Based Metallic Glasses for Biomedicine
Jamieson Christie
Department of Chemistry, University College London, K

Bioactive Glass Nanoparticles for Therapeutic Applications and Incorporation into Hybrids for Bone Regeneration
Sarah Greasley, Jesse V. Jokerst, Sanjiv S. Gambbhir, Alexandra E. Porter, Julian.R. Jones
Department of Materials, Imperial College London, UK

Antitumor Efficacy of Radioactive Holmium (166Ho) Containing Silica Sol-gel Glass Granules on Osteosarcoma (MG-63) and Breast
Cancer (MCF-7) Cells in Vitro

Riku Alaranta, Jessica J AIm, Kaisa Lehtimaki, Heimo Ylanen, Tapio Ollonqvist and Hannu T Aro

Orthopaedic Research Unit, University of Turku, Finland

Hybrid PLGA/Bioactive Glass Fiber Scaffolds for Bone Tissue Engineering
Anne-Marie Haaparanta, Timo Lehtonen, Ville Ell4, Peter Uppstu, Markus Hannula, Ari Rosling and Minna Kelloméaki
Biomaterials and Tissue Engineering Group, Tampere University of Technology, Finland

Development of Novel 45S5 Bioglass® Scaffolds with Fibrous Surface Morphology using Electroflocking Technology for Bone
Tissue Engineering

Preethi Balasubramanian and Aldo R Boccaccini

Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

Translational Research Symposium, part 1 Room 3, 09:00 - 10:30

Chairs:

09:00

09:30

10:00

Marc Bohner, RMS Foundation
David Eglin, AO Foundation
Yves Bayon, Covidien

32-1

32-2

32-3

Translation of Science to the Clinic: Where Preclinical Research Fits in the Model
R. Geoff Richards
AO Research Institute Davos, Switzerland

Innovation and Product Development in a Changing Regulatory and Socio-economical Environment
Andrea Montali
DePuy Synthes Biomaterials R&D, Oberdorf, Switzerland

Development of Dedicated Tools for Personalization of Medical Devices
Lara Vigneron, Daniel Daryaie, Sebastian De Boodt, Lars Neumann
Biomedical Engineering Department, Materialise NV, Belgium

Tissue Engineering Il Room 11, 09:00 - 10:30

Chairs:

09:00

09:15
09:30
09:45
10:00

10:15

&

Guy Daculsi, University of Nantes
Pamela Habibovic, University of Twente
Nina Parmar, University College London

33-1

33-2

33-3

33-4

33-5

33-6

Modulation of Cell Microenvironment Using Macromolecular Crowding: A Self Assembly Approach Towards In Vitro Organogenesis
Abhigyan Satyam, Pramod Kumar, Xingliang Fan, Yury Rochev, Lokesh Joshi, Héctor Peinado, David Lyden, Benjamin Thomas, Brian
Rodriguez, Michael Raghunath, Abhay Pandit and Dimitrios Zeugolis

Network of Excellence for Functional Biomaterials, National University of Ireland Galway, Ireland

Collagen Plasma Treatment of Poly-(ether-ether)-ketone for Improved Cell Attachment
Jessica S Hayes, Declan M Devine, Mary Murphy
Orthobiologics, Regenerative Medicine Institute, National University in Galway, ireland

PCL/HA Functional Gradient Scaffold for Osteochondral Tissue Engineering Applications
Alessandra Marrella and Silvia Scaglione
National Research Council (CNR), IEIIT Institute, Italy

Self-assembled Peptide Gels for Intervertebral Disc Tissue Engineering
Simon Wan, Alberto Saiani, Stephen Richardson, Julie Gough
School of Materials, University of Manchester, UK

Utilizing Multifunctional Alginate Scaffolds for the Regeneration of Skeletal Muscle Defects in a Rat Crush Trauma Model
Taimoor Qazi, Matthias Pumberger, Tobias Winkler, Sven Gei3ler, David Mooney, Georg Duda
Julius Wolff Institute, Charité - Universitatsmedizin Berlin, Germany

Engineering Hydrogel Polymer Networks for Cell Microencapsulation and Xenotransplantation
Francoise Borcard, Redouan Mahou, Virginia Crivelli, Elisa Montanari, Raphael P. H. Meier, Yannick Miller, Annalena Bollinger, Carmen
Gonelle-Gispert, Jorg D. Seebach, Raphael Pluss, Sandrine Gerber, Léo Buhler, Christine Wandrey
Institut d'Ingénierie Biologique et Institut des Sciences et Ingénierie Chimiques, Ecole Polytechnique Fédérale de Lausanne, Switzerland
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Bone Il Room 1B, 09:00 - 10:30 Tuesday, 2nd September

Chairs: Keng-Liang Ou, Taipei Medical University
Serena Best, University of Cambridge
John Choy, University of Bern

09:00 34-1 Development of Osteoconductive Organic-Inorganic Hybrid Materials Based on Calcium Silicates
Chikara Ohtsuki, Toshiki Miyazaki and Masakazu Kawashita
Graduate School of Engineering, Nagoya University, Japan

09:15 34-2 Formation of hybrid materials based on calcium phosphate deposit on carbon fiber scaffold
Q. Picard, S. Delpeux, J. Chancolon, N.Rochet, F. Fayon, F.Warmont, S. Mikhalovski, S. Bonnamy
CRMD, CNRS, University of Orléans, France

09:30 34-3 Strontium lon Release from Bioactive Ti Alloys with Ca enriched-Surface Layer
Seiji Yamaguchi, Tomiharu Matsushita and Tadashi Kokubo
Department of Biomedical Sciences, Chubu University, Japan

09:45 34-4 Cell-to-cell Communications of Osteocytes with Bone Marrow Cells on Ceramic Biomaterials
Miho Nakamura, Teuvo Hentunen, Jukka Vaaraniemi, Jukka Salonen, Naoko Hori and Kimihiro Yamashita
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University

10:00 34-5 Critical Bone Defect Filling with Chitosan/Hydroxyapatite Hybrid Scaffolds in Rats
Valérie Brun, Christine Guillaume, Julien Braux, Richard Gouron, Romuald Mentaverri, Saad Mechiche Alami, Sylvie Bouthors, Dominique
Laurent-Maquin, Sophie C. Gangloff, Halima Kerdjoudj, Frédéric Velard
EA 4691 BIOS, University of Reims Champagne-Ardenne, France

10:15 34-6 Fibrinogen Implants for Bone Regeneration: Short- and Long-Term In Vivo Responses
Daniel M. Vasconcelos, Raquel M. Gongalves, Susana G. Santos, Catarina R. Almeida, Inés Odila, Marta I. Oliveira, Nuno Neves, Andreia
M. Silva, Anténio C. Ribeiro, Elisabeth Seebach, Katharina L. Kynast, Thomas Niemietz, Wiltrud Richter, Meriem Lamghari, Méario A. Barbosa
INEB, University of Porto, Portugal

Stem Cells Il Room 1C, 09:00 - 10:30

Chairs:  Molly Shoichet, University of Toronto
Manuel Salmeron-Sanchez, University of Glasgow
Anna Guildford, University of Brighton

09:00 35-1 Nanoscale Control of Mesenchymal Stem Cells
Matthew J Dalby, P Monica Tsimbouri, Laura McNamara, Enateri Alakpa, Lesley-Anne Turner, Rebecca McMurray, Louisa CY Lee, Jingli
Yang, Habib Nikukar, Gabriel Pemberton, Terje Sjostrom, Peter Childs, Jugal Sahoo, Vineetha Jayawarna, Christopher West, Karl Burgess,
Stuart Reid, Bo Su, Maggie Cusack, Nikolaj Gadegaard, Rein V Ulijn, RM Dominic Meek, Bruno Peault, Richard OC Oreffo

Centre for Cell Engineering, University of Glasgow, UK
09:30 35-2 Photo-Crosslinkable Biopolymers Targeting Stem Cell Differentiation: the Candidature of Gelatin

Ine Van Nieuwenhove, Sandra Van Vlierberghe, Winnok De Vos, Achim Salamon, Kirsten Peters and Peter Dubruel
Polymer Chemistry and Biomaterials Group, Ghent University, Belgium

09:45 35-3 Investigating the “Bone-Shell Divide”: Pearl Oyster Shell Topography as a Means of Directing Stem Cell Behaviour
Enateri V. Alakpa, Matthew J. Dalby and Maggie Cusack
Centre for Cell Engineering, University of Glasgow, UK

10:00 35-4 Generation of 3D Functional Microvascular Networks with Mural Cell-Like Human Mesenchymal Stem Cells in Microfluidic Systems
S. Bersini, J. Jeon, RD Kamm and M. Moretti
IRCCS lstituto Ortopedico Galeazzi, Milan, Italy

10:15 35-5 Atmospheric Pressure Plasma Treatment Increases the Attachment and Maturation of Human Pluripotent Stem Cell Derived Retinal
Pigment Epithelial Cells on Biodegradable Polymeric Electrospun Scaffolds
A. Sorkio, P. Porter, K. Juuti-Uusitalo, B. Meenan, H. Skottman and G. Burke
BioMediTech, University of Tampere, Finland

UKSB |: Welcome & President's Prize Room 4, 09:00 - 10:30

Chairs:  Adrian Boyd, University of Ulster
Colin Scothford, Unviersity of Nottingham

09:00 Welcome and Introduction to the UKSB Annual Meeting
Sanjukta Deb
King's College London, UK

09:30 36-1 The Drive for Simplicity in Delivering Cells to the Clinic - Clever Cells and Dumb Scaffolds
Sheila MacNeil

Department of Materials Science & Engineering, University of Sheffield, UK

&
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Biomaterials VIII: Bioglass Hall 1, 11:00 - 12:30

Chairs:

11:00

11:15

11:30

11:45

12:00

12:15

Paul Hatton, University of Sheffield
Maria Grazia Raucci, National Research Council of Italy
Muhammad Hasan, Dalhousie University

37-1

37-2

37-3

37-4

37-5

37-6

Functionalising Natural Polymers with Alkoxysilane Coupling Agents for Tissue Engineering Applications
Louise S Connell, Frederik Romer, Oliver Mahony, Mark E Smith, John V Hanna and Julian R Jones
Department of Materials, Imperial College London, UK

Composition-Structure-Property Relationships for Strontium Borate Glasses for Biomedical Applications
Muhammad Sami Hasan and Daniel Boyd
Department of Applied Oral Sciences, Dalhousie University, Halifax, NS, Canada

Unravelling the Structure of Bioglass® through the Application of Diffraction Techniques
Richard Martin
School of Engineering & Aston Research Centre for Healthy Ageing, Aston University, UK

Surface Functionalisation of Sol-Gel-Based Bioactive Glass Scaffolds for Drug Delivery
A. Philippart, A. M. Beltran, L. Pontiroli, C.Vitale-Brovarone, E. Spiecker and A. R. Boccaccini
Institute of Biomaterials, University Erlangen-Nurnberg, Germany

In Vitro Assessment of 3D Printed Wollastonite — Apatite-Based Glass Ceramic Biomaterials
M.A. Lopez-Heredia, A. Zocca, C. Gomes, J. Gunster, R. Gildenhaar, P. Colombo and C. Knabe-Ducheyne
Dept. of Experimental Orofacial Medicine, Philipps University, Marburg, Germany

Fabrication and Characterization of Electrospun PHB/PCL/Sol-gel Derived Glass Hybrid Scaffolds
Yaping Ding, Teresa Miiller, Judith A. Roether, Dirk W. Schubert, Aldo R. Boccaccini
Institute of Polymer Materials, University of Erlangen-Nuremberg, Germany

Translational Research Symposium, part 2 Room 3, 11:00 - 12:30

Chairs:

11:00

11:30

12:00

Marc Bohner, RMS Foundation
David Eglin, AO Foundation
Yves Bayon, Covidien

38-1

38-2

38-3

Development of a Competitive Calcium Phosphate Cement in a Crowded Marketplace

Philip Procter
Medical Device Industry Consultant, Divonne les Bains, France

The Commercial and Clinical Challenges and Opportunities for Advanced Materials in Regenerative Medicine

Kevin M Shakesheff
School of Pharmacy, University of Nottingham, UK

Stratification and Personalisation of Biomaterials and Medical Devices in Musculoskeletal Disease
John Fisher
Institute of Medical and Biological Engineering, University of Leeds, UK

Tissue Engineering IV Room 11, 11:00 - 12:30

Chairs:
11:00
11:15

11:30

11:45
12:00

12:15

&

Guy Daculsi, University of Nantes
Pamela Habibovic, University of Twente
Nina Parmar, University College London

39-1

39-2

39-3

39-4

39-5

39-6

Layer-by-Layer Assembly of Collagen and Fibronectin for Tissue Engineering Applications
Sara Mauquoy and Christine Dupont-Gillain
Institute of Condensed Matter and Nanosciences (IMCN), Université Catholique de Louvain, Belgium

Alginate-Silica Hybrid Hydrogels Through Covalent Coupling with APTES
Yuliya Vueva, Siwei Li, Frederik Romer, John V. Hanna, Julian R. Jones
Department of Materials, Imperial College London, UK

The Effects of Current Density on the Morphology, Electrochemical and Biological Characteristics of
Poly(3,4ethylenedioxythiophene): Poly(styrenesulfonate) (PEDOT-PSS) Conducting Films

Catalina Vallejo-Giraldo, Abhay Pandit, Manus Jonathan Paul Biggs

Network of Excellence for Functional Biomaterials (NFB), National University of Ireland, Galway, Ireland

Biomimetic Scaffolds for Annulus Fibrosus Regeneration
Sébastien B.G. Blanquer, Arjen W.H. Gebraad, Suvi P. Haimi, Susanna Miettinen, André A. Poot and DirkW. Grijpma
Dept. of Biomaterials Science and Technology, University of Twente, Enschede, The Netherlands

Development of Bioamine Cross-linked Gellan Gum Hydrogels as Soft Scaffolds for Neural Tissue Engineering
J. Koivisto, Sh. Teymouri, J.E. Parraga, T.O. Ihalainen, K. Aalto-Setéla, M. Kellom&ki
Laboratory for Biomaterials and Tissue Engineering, Tampere University of Technology, Finland

Tuesday, 2nd September

Thermoresponsive Self-Setting Calcium Phosphate Pastes for Minimally Invasive Surgery and Solid Freeform Fabrication

Yassine Maazouz,, Edgar Montufar, Julien Malbert, Maria-Pau Ginebra
Dept. Materials Science and Metallurgical Engineering, Technical University of Catalonia, Barcelona, Spain
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Bone IV Room 1B, 11:00 - 12:30 Tuesday, 2nd September

Chairs: Keng-Liang Ou, Taipei Medical University
Matteo Santin, University of Brighton
John Choy, University of Bern

11:00 40-1 Cholecalciferol Synthesized After UV-Activation of 7-Dehydrocholesterol onto Titanium Implants Inhibits Osteoclastogenesis In
Vitro
Maria Satué, Joana M. Ramis and Marta Monjo
Group of Cell Therapy and Tissue Engineering, University of the Balearic Islands, Spain

11:15 40-2 Mapping Phase Changes in Brushite Cements
A. Bannerman, R.L. Williams and L.M. Grover
School of Chemical Engineering, University of Birmingham, UK

11:30 40-3 Biomaterial Induced Bone Nodules without Medium Supplements
S. Mechiche Alami, J. Hemmerlé, F. Boulmedais, J. Josse, P. Schaaf, S.C. Gangloff, F. Velard, D. Laurent-Maquin, H. Kerdjoud;j
EA 4691 “Biomatériaux et inflammation en site osseux”, Université de Reims Champagne-Ardenne, France

11:45 40-4 Fibronectin Loaded Hydroxyapatite for Reduced Healing Time on Osteoporotic Rabbit Bone
Javier Quintana-Plaza, Luis M. Rodriguez-Lorenzo
Polymeric nanomaterials and Biomaterials/ICTP-CSIC, Madrid, Spain

12:00 40-5 Mineralization of Phosphate Prestructured Gelatine — Bulk Preparation and Characterization as Bone Substitute
Benjamin Kruppke , Hartmut Worch and Thomas Hanke
Max Bergmann Center of Biomaterials, Technische Universitat Dresden, Germany

12:15 40-6 Adhesion, Growth and Differentiation of Pre-osteoblasts on Novel Porous Magnesia- and Yttria-Stabilized Zirconia Ceramics
Chrystalleni Hadjicharalambous , Vladimir Promakhov, Svetlana Buyakova, Sergey Kulkov and Maria Chatzinikolaidou
University of Crete, Dept. of Materials Science and Technology, Heraklion, Greece

Stem Cells IV  Room 1C, 11:00 - 12:30

Chairs: John Kao, University of Wisconsin-Madison
Manuel Salmeron-Sanchez, University of Glasgow
Anna Guildford, University of Brighton

11:00 41-1 Mesenchymal Stem Cell Response to Covalent Functionalized Recombinant Fibronectin Fragments onto New Titanium-Niobium-
Hafnium Alloy
C. Herranz-Diez, J. Guillem-Marti, F.J. Gil, J.M. Manero
Biomaterials, Biomechanics and Tissue Engineering Group, Technical University of Catalonia (UPC), Spain

11:15 41-2 Combined Stimulation with Defined Extracellular Matrices and Pulsed Electrical Fields Enhance Osteogenic Differentiation of
Human Mesenchymal Stem Cells
R. Hess, P. Lee, A. Jaeschke, H. Neubert, T. Henker, V. Hintze, S. Moeller, M. Schnabelrauch, D. A. Hart, H.-P. Wiesmann, D. Scharnweber
Institute of Materials Science / Max Bergmann Center of Biomaterials, TU Dresden, Germany

11:30 41-3 Influence of Surface Curvature on Human Mesenchymal Stromal Cell Migration and Differentiation
M. Werner, S. Blanquer, S. Haimi, D. Grijpma, A. Petersen
Dept. of Biomaterials Science and Technology, University of Twente, Netherlands

11:45 41-4 Zinc Oxide Nanorod Interaction with Rat Mesenchymal Stem Cells
Giada Graziana Genchi, Antonella Rocca, Virgilio Mattoli, Barbara Mazzolai and Gianni Ciofani
Istituto Italiano di Tecnologia, Pontedera, Italy

12:00 41-5 Engineering Substrate Topography and Chemistry to Control Mesenchymal Stem Cell Function
Mohammed Khattak, John Hunt and Raechelle A. D'Sa
Centre for Materials and Structures, University of Liverpool, UK

12:15 41-6 Gel Aspiration-Ejection Fabricates Anisotropic Injectable Dense Collagen Gels with Controlled Microstructure for Regenerative
Medicine
Showan N. Nazhat, Neysan Kamranpour, Mark James-Bhasin, Amir K. Miri, Chiara E. Ghezzi and Benedetto Marelli
Department of Mining and Materials Engineering, McGill University, Canada

UKSB Il Room 4, 11:00 - 12:30

Chairs:  Adrian Boyd, University of Ulster
Colin Scothford, Unviersity of Nottingham

11:00 42-1 Harnessing Scanning Probe Nanolithographies for Cell and Molecular Biology

Lu Shin Wong
Manchester Institute of Biotechnology, University of Manchester, UK

11:30 42-2 Photochemical Functionalisation and Patterning of Diamond-Like-Carbon for Electronic Neural Interfaces
James Dugan and Frederik Claeyssens
Department of Materials Science and Engineering, University of Sheffield, UK

11:45 42-3 Impact Testing of Skin: Overcoming the Stratum Corneum Barrier for Microneedle Application
Kikelomo Moronkeji, Simon Todd, Ahmed Elsheikh and Riaz Akhtar
School of Engineering, University of Liverpool, UK

12:00 42-4 Exploring the Cell-Nanoneedle Interface
Ciro Chiappini, Jonathan O. Martinez, Enrica De Rosa, Paola Campagnolo, Ennio Tasciotti, Molly M. Stevens
Department of Materials, Imperial College London, UK

12:15 42-5 Strategies to Enhance the Cellular Response to Bioactive Surfaces
L. Rutledge, L. Randolf, I. Mutreja, B. Meenan, A. Boyd
GSB NIBEC, University of Ulster, Belfast, UK
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Biomateri
Chairs:

14:30

14:45

15:00

15:15

als IX: Bone  Hall 1, 14:30 - 15:30 Tuesday, 2nd September

Aldo Boccaccini, University of Erlangen-Nuremberg
Gavin Jell, University College London
Kiruthika Natesan, Plymouth University

43-1 Bone-like Apatite Deposition on Chemically Synthesized Collagen in Simulated Body Environment
Toshiki Miyazaki, Jin Furui and Yuki Shirosaki
Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology, Japan

43-2 In Vivo Study of Resorbable Phosphate Glass fibre Reinforced Composite Bone Fracture Repair Plates
I. Ahmed, A. Qureshi, A.J. Parsons, C.A. Scotchford, B.E. Scammell, C.D. Rudd
Division of Materials, Mechanics and Structures, University of Nottingham, UK

43-3 Marine Inspired Biosilica-Filled Hydrogels for Hard Tissue Repair
Pamela Walsh, Susan Clarke, lossif Strehin, Phillip Messersmith
School of Chemistry & Chemical Engineering, Queen's University, Belfast, UK

43-4 Elucidating the Biological Role of Soluble Silicon in Early Bone Mineralisation
Gurpreet Birdi, Richard M. Shelton, James Bowen, Pola Goldberg Oppenheimer and Liam M. Grover
School of Chemical Engineering, University of Birmingham, UK

Translational Research Symposium, part 3 Room 3, 14:30 - 15:30

Chairs:

14:30

15:00

Marc Bohner, RMS Foundation
David Eglin, AO Foundation
Yves Bayon, Covidien

44-1 Innovation and Product Development — Example of a leading medical device company
Yves Bayon, Michel Thérin
Covidien — Sofradim Production, Trevoux, France

44-2 Launching and Building a Science-Based Business

lain McDougall
Taragenyx Ltd, UK

Tissue Engineering V.~ Room 11, 14:30 - 15:30

Chairs:

14:30

14:45
15:00

15:15

Clinical |
Chairs:

14:30
14:45
15:00

15:15

&

Nicolas Blancheman, University of Lille 2
Wan Ting Sow, Nanyang Technological University
Anja Thiebes, RWTH Aachen

45-1 Chitosan-Silica Hybrids for Biomedical Applications
Christos Pandis, Estela Pérez Roman, Sara Trujillo, Christos Chatzimanolis-Moustakas, Sotiria Kripotou, Apostolos Kyritsis and José Luis
Gomez Ribelles
Physics Department, National Technical University of Athens, Greece

45-2 Triphasic Scaffolds for the Regeneration of the Bone-Ligament Interface
G. Criscenti, A. Di Luca, A. Longoni, P. S. B. de Sousa and L. Moroni
Department of Tissue Regeneration, University of Twente, The Netherlands

45-3 Cellular Responses to Elastin-Collagen Composite Scaffolds
D. Bax, C. Grover, P. Lee, R. Farndale, A. Weiss, S. Best, R. Cameron
Department of Materials Science and Metallurgy, University of Cambridge, UK

45-4  Chitosan-Siloxane Porous Scaffold for Nerve Reconstruction
Yuki Shirosaki, Satoshi Hayakawa, Akiyoshi Osaka, José D. Santos, Ana C. Mauricio, Stefano Geuna
Frontier Research Academy for Young Researchers, Kyushu Institute of Technology, Japan

Room 1B, 14:30 - 15:30

Sheila McNeil, University of Sheffield
Assunta Borzacchiello, National Research Council of Italy
Pradip Paik, University of Hyderabad

46-1 Nano-spun Meshes as Scaffolds for Regeneration and Stiffness Remodelling of Pelvic Floor Soft Tissues
Mahshid Vashaghian, A. Ruiz Zapata, B. Zandie Doulabi, T.H. Smit
Obstetrics & Gynaecology, VU University Medical Center, Amsterdam, The Netherlands

46-2 Coating of Polypropylene Mesh with Micro-Structured Gelatine as Potential Biomimetic Composite for Active Hernia Treatment
Selestina Gorgieva, Maja Kaisersberger Vincek and Vanja Kokol
Institute for Engineering Materials and Design, University of Maribor, Slovenia

46-3 Bioresorbable Polymer Based Novel Quick Vascular Closure Device (QVCD)
Carsten Linti, Michael Doser, Sven Oberhoffner, Erhard Miiller, Monika Renardy, Bernd Neumann, Hans-Peter Wendel
Institut fur Textil- und Verfahrenstechnik Denkendorf, Germany

46-4 Hydrophobically Modified, Cod-Derived Gelatins-Based Surgical Sealants Strongly Adhere onto Blood Vessel under Wet Condition
Ryo Mizuta, Temmei Ito, Keiko Yoshizawa, Mikio Kajiyama, Toshimasa Akiyama, Katsuhiro Kamiya, Tetsushi Taguchi
Graduate School of life and Environmental Science, University of Tsukuba, Japan
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Stem Cells V. Room 1C, 14:30 - 15:30 Tuesday, 2nd September

Chairs: Matteo Santin, University of Brighton
Raechelle D'Sa, University of Liverpool
Elisabeth Engel, Institute for Bioengineering of Catalonia

14:30 47-1 In situ-forming Pectin Hydrogels as Cell Delivery Systems
SC Neves, DB Gomes, A Sousa, SJ Bidarra, P Petrini, L Moroni, CC Barrias, PL Granja
INEB - Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

14:45 47-2 Double Layer Nanofiber Sandwich System in Effective Delivery of Growth Factors for Osteogenic Differentiation
P. S. Gungor-Ozkerim, E. |. Bektas, A. S. Sarac, G.T. Kose, F. N. Kok
Molecular Biology Genetics and Biotechnology Programme, Istanbul Technical University, Turkey

15:00 47-3 Patient-Customizable Scaffolds with Nano/Microenvironments Rich in Human Platelet’s Lysate and Marine-Origin Polysaccharides
for Bone Formation Induction
Sara M. Oliveira, Rui L. Reis, Jodo F. Mano
3B's Research Group — Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

15:15 47-4  Effect of Cyclic Compression on Osteogenesis of Self-Assembled Collagen-Cell Seeded Microspheres
Maryam Shariatzadeh, Cécile M. Perrault, Damien Lacroix
Institute for in silico Medicine, University of Sheffield, UK

UKSB llI; Alan Wilson prize Room 4, 14:30 - 15:30

Chairs:  John Nicholson, University of Greenwich
Riaz Akhtar, University of Liverpool

14:30 48-1 The Effect of Extrinsic Tooth Bleaching Agents on Restorative Dental Materials: A Review
Paul Hatton
School of Clinical Dentistry, University of Sheffield, UK

Biomaterials X: Bioglass Hall 1, 16:00 - 18:00

Chairs:  Aldo Boccaccini, University of Erlangen-Nuremberg
Muhammad Hasan, Dalhousie University
Marco Lopez, University of Marburg

16:00 49-1 Ultra-thin Bioglass Fibres with Controlled Structures for Biomedical Applications
Yangyang Li, Ding Zhao, Binbin Li, Qiuhong Zhang, Yike Fu, Mingwei Chang, Xiang Li
Department of Materials Science and Engineering, Zhejiang University, China

16:15 49-2 Serious Adverse Event of Woven Fabrics Made of Bioactive Glass Fibres of the Na20-K20-MgO-Ca0-B203-P205-SiO2 System in
the Rabbit Spinal Fusion Model
Janek P. Frantzén, Jessica J. Alm, Petteri Lankinen, Niko Moritz, Matias Roytta, Hannu T. Aro
Orthopaedic Research Unit, University of Turku, Finland

16:30 49-3 Towards Promoting Ability of Glass lonomer Cements to Remineralise
R. Albeshti, A. Bushby and N. Karpukhina
Institute of Dentistry, Queen Mary University of London, UK

16:45 49-4 The Retarding Effect of Zinc Oxide on Dissolution and Apatite Formation of a Fluoride Containing Bioactive Glass
Xiaohui Chen, Priyen Shah, Mohammed Mneimne, Robert G. Hill and Natalia Karpukhina
School of Dentistry, University of Manchester, UK

17:00 49-5 Hypoxia Mimicking Glasses For Use As Chronic Wound Dressings
AK Solanki, H Autefage, J Penide, F Quintero, J Pou, JR Jones, MM Stevens
Department of Materials, Imperial College London, UK

17:15 49-6 Bioactive glasses: Instructive Biomaterials to Control Cell Microenviroment
Elisabeth Engel, Aitor Aguirre, Nadege Sachot, Oscar Castafo, Arlyng Gonzalez, Miguel A. Mateos-Timoneda, Soledad Pérez-Amodio,
Josep A. Planell
Biomaterials for Regenerative Therapies Group, Institute for Bioengineering of Catalonia, Barcelona, Spain

17:30 49-7 Setting Kinetics and Micromechanical Properties of Flax Fibres Reinforced Restorative Glass lonomers
Ensanya A. Abou Neel, Wojciech Chrzanowski, Anne M. Young
Division of Biomaterials, King Abdulaziz University, Jeddah, Saudi Arabia

17:45 49-8 Hypoxia Mimicking Bioactive Glasses for Chronic Wound Healing
Maria Azevedo, Siwei Li, Wai Ho, Alex Burns, Luara Schoenewolf, Chris Nayar and Gavin Jell
Division of Surgery & Interventional Science, University College London, UK

Translational Research Symposium, part4 Romo 3, 16:00 - 18:00

Chairs: Marc Bohner, RMS Foundation
David Eglin, AO Foundation
Yves Bayon, Covidien

16:00 50-1 Non-Invasive and specific Attachment of Hernia Mesh by Click Chemistry
R. Vestberg, M. Guerin, A. Radlovic, O. Lefranc, S. Ladet
Covidien, Trévoux, France

16:15 50-2 Tubular Compressed Collagen Scaffolds Cultured in a Novel Flow-Bioreactor System for Ureter/Urethra Tissue Engineering
Application

Elif Vardar, Eva-Maria Balet, Hans Mattias Larsson, Jeffrey A. Hubbell and Peter Frey

Institute of Bioengineering, Ecole Polytechnique Fédérale de Lausanne, Switzerland

&
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16:30

16:45

17:00

17:15

17:30

17:45

50-3

50-4

50-5

50-6

50-7

50-8

Tuesday, 2nd Septe

Making Medical Stent in the Way of Laser Spot Welding of Stainless Steel Wires L316
Delaram Mansourian, Mahyar Fazeli and Jamshid Aghazadeh Mohandesi
Department of Material Science and Metallurgy Engineering , AmirKabir University of Technology, Iran

Towards an Implantable Bioreactor: Synthesis and Surface Modification Strategy for a Soft Tissue Engineered Elastomer
D-E. Mogosanu, J. Vanfleteren, P. Dubruel
Polymer Chemistry and Biomaterials Research Group, Ghent University, Belgium

Development of an Original Model to Investigate Cell Communication in Bone Tissue Engineering
A. Grémare, A. Aussel, R. Bareille, J. Guerrero, J. Amedee, D. Le Nihouannen
Bioingénierie Tissulaire, U1026, University of Bordeaux, France

Fabrication of Porous Titanium Scaffolds by Stack Sintering of Microporous Titanium Spheres Produced with Centrifugal
Granulation Technology

Hongjie Chen, Xiangdong Zhu, Yujiang Fan, Xingdong Zhang

National Engineering Research Center for Biomaterials, Sichuan University, China

Essential Model for Determining Biomaterial Attachment in Total Joint Replacement
R. Bloebaum, N. Abdo, R. Olsen, A. Hofmann, J. Chalayon
George E. Wahlen Department of Veterans Affairs, Salt Lake City Health Care System, USA

Incorporation of Polyelectrolyte Complexes into Alginate Hydrogels and their Effect on the Alginate Matrix
R. Aston, T. Klein, G. Lawrie and L. Grgndahl
School of Chemistry and Molecular Biosciences, The University of Queensland, Australia

Tissue Engineering VI Room 11, 16:00 - 18:00

Chairs:
16:00
16:15
16:30
16:45
17:00
17:15
17:30

17:45

Clinical Il
Chairs:

16:00
16:15

16:30

16:45

&

Nicolas Blanchemain, University of Lille 2
David Shepherd, University of Cambridge
Anja Thiebes, RWTH Aachen

51-1

51-2

51-3

51-4

51-5

51-6

51-7

51-8

Tissue Engineered Silk-fibroin Scaffolds for Meniscus Regeneration

mber

Joana Silva-Correia, Hélder Pereira, Le-Ping Yan, Ana Leite Oliveira, Jodo Espregueira-Mendes, Joaguim Miguel Oliveira and Rui Luis Reis

3B's Research Group - Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

Design Functionalized Polyesters and Widen the Applicability in Porous Degradable 3D Scaffolds
Anna Finne-Wistrand, Jenny Undin and Ann-Christine Albertsson
Department of Fibre and Polymer Technology, KTH Royal Institute of Technology, Sweden

Investigation of the Role of Shear Stress and Compression Stimuli on Cell Seeded PCL Scaffolds
M. Brunelli, C. M. Perrault, D. Lacroix
Institute for in silico medicine, University of Sheffield, UK

Engineered Dermal Micro-Tissues For Bottom-Up Tissue Engineering And TOC Applications
A. Garziano, F. Urciuolo, G. Imparato, P. Netti
University of Naples Federico Il, Italy

Jet-Sprayed 3D Nanofibrillar Environment Decreases Myofibroblastic Activation
Halima Rabehi, Romain Debret, Pascal Sommer, Dominique Sigaudo-Roussel, Jérdome Sohier
Laboratory of Tissue Biology and Therapeutic Engineering (LBTI), CNRS, Lyon, France

Fatty Tissue Equivalents — Build Up with Mature Adipocytes in a Gelatin Hydrogel
Birgit Huber, Eva Hoch, Glinter Tovar, Kirsten Borchers, Petra J. Kluger
Fraunhofer Institute for Interfacial Engineering and Biotechnology, Stuttgart, Germany

Development of Photocrosslinkable Hyaluronan Hydrogels with Platelets lysates for Tissue Regeneration
Ricardo Leandro Pires, Pedro S. Babo, Rui L. Reis and Manuela E. Gomes
3B’s Research Group - Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

Poly(vinyl alcohol) Physical Hydrogels as Functional, Biodegradable Matrices for Tissue Engineering
Bettina E. B. Jensen, Katrine Edlund, Anton A. A. Smith, Leticia Hosta-Rigau, Brigitte Stédler and Alexander N. Zelikin
Department of Chemistry, Aarhus University, Denmark

Room 1B, 16:00 - 18:00

Sheila McNeil, University of Sheffield
Assunta Borzacchiello, National Research Council of Italy
Jacob Brubert, University of Cambridge

52-1

52-2

52-3

52-4

Calcium Concentrations for the Development of New Bioactive Dressings to Improve Skin Wound Healing
Claudia Navarro, Soledad Pérez-Amodio, Josep A. Planell and Elisabeth Engel
Institute for Bioengineering of Catalonia (IBEC), Barcelona, Spain

Swelling and Sealing Properties of a Novel Hemostatic Biomaterial
Daniel Spazierer, Paul Slezak and Heinz Gulle
Baxter Innovations GmbH, Vienna, Austria

A Pilot Renal Artery Embolization Study: Evaluation of “Imageable” Embolic Microspheres using Hybrid (Landrace Yorkshire) Farm

Pigs
Sharon Kehoe, Robert Abraham, Charles Daly, Daniel Boyd
ABK Biomedical Inc., Halifax NS, Canada

Optimizing Properties of Bioadhesive Systems using Fermentation Derived Human Albumin
Assunta Borzacchiello, Luisa Russo, Birgitte M. Malle, Sara Poulsen, Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council, Naples, Italy
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Tuesday, 2nd September

17:00 52-5 Nanoengineered Biomaterials to Fight Gastric Infection: Exploring the Glycan-Adhesin Specific Interaction
Inés C. Goncalves, Ana M. S. Costa, A. Magalhédes, Celso A. Reis, M. Cristina L. Martins
INEB - Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

17:15 52-6 Highly Selective Nanoparticles Based on Vitamin E Derivatives for the Treatment of Cancer
Raquel Palao, Maria Rosa Aguilar, Mar Fernandez, Juan Parra, Carolina Sanchez, Ricardo Sanz, Julio San Roman
Department of Polymeric Nanomaterials and Biomaterials, ICTP-CSIC, Madrid, Spain

17:30 52-7 Enhancing In Vitro and In Vivo Viability and Functionality of Pancreatic Islets Through a Gelatine-Based Hydrogel
Serena Bertoldi, Simona Marzorati, Rita Nano, Lorenzo Piemonti and Silvia Fare
Dept. of Chemistry, Materials, and Chemical Engineering “G. Natta”, Politecnico di Milano, Italy

17:45 52-8 Long-term Degradation of Electrospun Poly(e-caprolactone) Fibre Yarns In Vivo: A 12-month Study
Lucy A Bosworth, Richard Wong, Marie A O’Brien, Jason K Wong, Duncan A McGrouther and Sarah H Cartmell
School of Materials, University of Manchester, UK

Biomaterials XI: Hydrogels Room 1C, 16:00 - 18:00

Chairs:  Luigi Ambrosio, National Research Council of Italy
Dirk Grijpma, University of Twente
Joana Magalhaes, Instituto de Salud Carlos 11l

16:00 53-1 Design of Biomimetic Cell-Interactive Substrates using Hyaluronic Acid Hydrogels with Independently Tunable Stiffness and
Biochemical Ligand Density
Jing Jing, Marc R. Block and Rachel Auzély-Velty
Centre de Recherches sur les Macromolécules Végétales (CERMAV-CNRS), Grenoble, France

16:15 53-2 Injectable Biocompatible and Biodegradable pH-Responsive Hollow Particle Gels Containing Poly(acrylic acid): The Effect of
Copolymer Composition on Gel Properties
S. Halacheva, D. Adlam, T. Freemont, J. Hoyland and B. Saunders
Institute for Materials Research and Innovation, University of Bolton, UK

16:30 53-3 Dual Hydrogel System for Bioprinting of Strong Tissue Constructs
Ferry Melchels, Wouter Dhert, Dietmar W. Hutmacher and Jos Malda
Department of Orthopaedics, University Medical Center Utrecht, The Netherlands

16:45 53-4 Physical Hydrogels Based on Peptide Oligosaccharide Interaction
Robert Wieduwild , Mikhail Tsurkan, Carsten Werner and Yixin Zhang
B CUBE Center for Molecular Bioengineering, Technische Universitét Dresden, Germany

17:00 53-5 The Physical Properties of Particles Dominate Cellular Uptake and Subsequent Influences on Cell Functions
Zhengwei Mao, Weijun Liu, Pengfei Jiang, Dahai Yu, Xiangyan Zhou, Changyou Gao
MOE Key Laboratory of Macromolecular Synthesis and Functionalization, Zhejiang University, China

17:15 53-6 The Size Effect of PLGA Microspheres on the Controlled-release of Fluorescein Isothiocyanate—Dextran as a Model for Targeting
Synovial Macrophages in Vitro
Rui Chen, Colette Redmond, John Innes and John A. Hunt
Clinical Engineering, Institute of Ageing and Chronic Disease, University of Liverpool, UK

17:30 53-7 Hybrid Hydrogel/Fiber Construct for Neural Engineering Applications
P.A. Wieringa, R. Pinho, S. Micera, R. van Wezel, L. Moroni
MIRA, University of Twente, The Netherlands

17:45 53-8 Decellularized Matrix /Fibroin Injectable Hydrogels for Vascularized Adipose Tissue
Alisan Kayabolen, Dilek Keskin, Ferit Avcu, Andac Aykan, Fatih Zor and Aysen Tezcaner
Department of Biomedical Engineering, Middle East Technical University, Turkey

UKSB IV  Room 4, 16:00 - 18:00

Chairs:  John Nicholson, University of Greenwich
Riaz Akhtar, University of Liverpool

16:00 54-1 Synthetic Defensins: Novel Antibacterial Agents for Surface Attachment
Eelicity de Cogan, Richard Williams, Anna Peacock, Artemis Stamboulis, Liam Grover, Robert Scott & Ann Logan
School of Clinical and Experimental Medicine, University of Birmingham, UK

16:15 54-2 Development of Decellularised conjunctiva for Ocular Surface Reconstruction
Shivani Kasbekar, Rosalind Stewart, Stephen Kaye, Rachel Williams and Paul Rooney
Department of Eye and Vision Science, University of Liverpool, UK

16:30 54-3 Highly Swollen and Compressible Photo-Activated Collagen Hydrogels
Giuseppe Tronci, Colin A. Grant, Neil H. Thomson, Stephen J. Russell, David J. Wood
Nonwovens Research Group, University of Leeds, UK

16:45 54-4 Mechanical and Cytotoxic Evaluation of a Novel Hydrogel with Potential Application as a Corneal Bandage
Andrew Gallagher, Don Wellings and Rachel Williams
Department of Eye and Vision Science, University of Liverpool, UK

17:00 54-5 Linking Antimicrobial Peptides with the Surface of Metallic Implants
Zuzanna Trzcinska, Anna Peacock and Artemis Stamboulis
Biomaterials Group, University of Birmingham, UK

17:15 54-6 UKSB AGM

Sanjukta Deb
GSB King's College London, UK
2
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Women in Science Symposium, part 1 Hall 1, 09:00 - 10:30 wednesday, 3rd September

Chairs: Elizabeth Tanner, University of Glasgow
Claudia Loebel, AO Foundation
Monica Golda-Cepa, Jagiellonian University

09:00 55-1 Reinforcement of Sol-Gel Processed Calcium Phosphate Cement using Functionalised CNTs
K. Natesan, H. R. Le, C. Tredwin, R. Handy
School of Dentistry, University of Plymouth, UK

09:15 55-2 Dynamics of Filopodium-Like Protrusion and Endothelial Cellular Motility on 1-D Extracellular Matrix Fibrils
Niannan Xue, Cristina Bertulli, Amine Sadok, Yan Yan Shery Huang
The Institute of Cancer Research, London, UK

09:30 55-3 The Importance of Interconnectivity for Cell Invasion and Percolation through Collagen Scaffolds
J. Ashworth, P. Buxton, T. Hart, S. Best and R. Cameron
Cambridge Centre for Medical Materials, University of Cambridge, UK

09:45 55-4 Novel Continuous Plastic Flow Synthesis of Phase Pure Nano-Sized Hydroxyapatite
Aneela Anwar , Jawwad A. Darr
Clean Materials Technology Group, University College London, UK

10:00 55-5 The Effects of Ascending and Descending Strain Rate on the Mechanical Properties of Canine Cranial Cruciate Ligaments
Rosti Hama Rashid, Brendan Geraghty, Ahmed Elsheikh and Eithne Comerford
School of Engineering, University of Liverpool, UK

Bioactive Glass Symposium, part1 Room 3, 09:00 - 10:30

Chairs: Julian Jones, Imperial College London
Richard Langford, University of Cambridge

09:00 56-1 Larry’s Influences: from Bioactive Glasses to Scaffolds for Tissue Engineering and Nanoparticles for Drug Delivery
M. Vallet-Regi, A. Salinas and D. Arcos
Dpt. Quimica Inorgénica y Bioinorgénica, Universidad Complutense de Madrid, Spain

09:30 56-2 Bioactive Glasses: from Hench to Hybrids
Julian R. Jones
Department of Materials, Imperial College London, UK

10:00 56-3 Clinical Use of S53P4 Bioactive Glass in Neurosurgery — Case Reports of Tumor Surgery, Infected Cervical Spine and
Mucopyelocele of the Frontal Sinuses
Janek Frantzén
Department of Neurosurgery, Turku University Hospital, Finland

10:15 56-4 Bioactive Glass S53P4 in the Treatment of Osteomyelitis — Multicenter Study
Nina Lindfors, Carlo Romano
Helsinki University Central Hospital, Finland

Biomaterials Xl  Room 11, 09:00 - 10:30

Chairs:  James Kirkpatrick, University of Mainz
Giulia Gigliobianco, University of Sheffield
Gloria Huerta-Angeles, Contipro Pharma

09:00 57-1 In Vivo and In Situ Bioprinting of Cells and Biomaterials to Guide Tissue Repair
Virginie Keriquel, Sylvain Catros, Sophia Ziane, Reine Bareille, Murielle Rémy, Samantha Delmond, Benoit Rousseau, Joélle Amédée,
Fabien Guillemot and Jean-Christophe Fricain
Inserm U1026, Université Bordeaux Segalen, France

09:15 57-2 In Vivo Evaluation of Bone Integration of Poly(Vinyl-Alcohol) Hydrogel Fibers for Ligament Reconstruction
D. Moreau, A. Villain, M. Bachy, D.N. Ku, D. Hannouche, H. Petite and L. Corté
Centre des Matériaux Pierre-Marie Fourt, Mines Paristech, France

09:30 57-3 Understanding Nuclear Deformation Capacity of Cancer Cells Thanks to Micropillared Surfaces
Florent Badique, Melanie Eichhorn, Jurgen Rihe, Oswald Prucker, Jean-Noél Freund and Karine Anselme
Mulhouse Materials Science Institute (1IS2M), Université de Haute-Alsace, France

09:45 57-4 Fatigue Behaviour of Selective-Laser-Melted Nickel-Titanium Scaffolds
Therese Bormann, Bert Muller, Waldemar Hoffmann, David Wendt and Michael de Wild
Institute of Medical and Analytical Technologies, University of Applied Sciences Northwestern Switzerland, Muttenz

10:00 57-5 3D Printed Silica- Gelatin Hybrid Tissue Scaffolds
Maria Nelson, Siwei Li, Oliver Mahony, Molly M. Stevens, Gowsihan Poologasundarampillai, Kamel Madi, Peter D. Lee, Julian R. Jones
Department of Materials, Imperial College London, UK

10:15 57-6 Tailoring Crimp Patterns of Electrospun Fibers by Using Thermal Shrinkage
H. Chen, D. Baptista, J. Crispim, D. Saris, H. Fernandes, C.A. van Blitterswijk, R. Truckenmuller, L. Moroni
Department of Tissue Regeneration, University of Twente, The Netherlands

&
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Tissue Engineering VIl Room 1B, 09:00 - 10:30

Chairs:

09:00

09:15

09:30

09:45

10:00

10:15

Wednesday, 3rd September

Matthew Dalby, University of Glasgow
Abhay Pandit, National University of Ireland Galway
Wan Ting Sow, Nanyang Technological University

58-1

58-2

58-3

58-4

58-5

58-6

Real Time Analysis of the Enzymatic Digestion of Chondroitin Sulfate: Role of the Sulfation Pattern
Carla Silva, Ramon Novoa-Carballal, Rui Reis and lva Pashkuleva
3B’s Research Group — Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

Development and Characterisation of a Decellularised Bovine Osteochondral Biomaterial for Cartilage Repair
Hazel Fermor, Serena Russell, Sophie Williams, John Fisher and Eileen Ingham
Faculty of Biological Sciences, University of Leeds, UK

An Injectable Silk-in-Silk System for Enhanced Proteoglycan Production
Sumit Murab, Akshay Shrivastava, Juhi Samal, Alok Ranjan Ray, Sourabh Ghosh, Abhay Pandit
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

Anatomically Shaped, Collagen-Fibre Reinforced Device for Meniscal Repair
Jennifer Shepherd, Daniel Howard, Siddhartha Ghose, Simon Kew, John Wardale, Ruth Cameron, Serena Best
Department of Materials Science and Metallurgy, University of Cambridge, UK

"Nonswellable" Hydrogel without Mechanical Hysteresis
Hiroyuki Kamata , Ung-il Chung and Takamasa Sakai
Department of Bioengineering, University of Tokyo, Japan

A Collagen-Based Multimodal Delivery System Provides Therapeutic Factors as well as Physical Support for Treatment of Spinal
Cord Injury in the Rat

R. Ronan, H. Kraskiewicz, B. Breen, T. Sargeant, A. Pandit, S. McMahon

Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

UKSBV Room 4, 09:00 - 10:30

Chairs:

09:00

09:30

09:45
10:00

10:15

&

Julie Gough, University of Manchester
Raechelle D'Sa, University of Liverpool

59-1

59-2

59-3

59-4

59-5

Characterising the Micro- and Nano-mechanical Properties of Ageing and Diseased Soft Tissues
Riaz Akhtar
Centre for Materials and Structures, University of Liverpool, UK

Nanotubular Titania topography combined with amorphous calcium phosphate chemistry induces direct osteoblastic differentiation
in mesenchymal stem cells

Robert McLister, Mura McCafferty, George Burke, Brian J. Meenan

Biomaterials and Tissue Engineering Group, University of Ulster, Belfast, UK

Microwave-assisted Synthesis of Calcium Phosphate Nanobiomaterials with Controlled Morphology
P.J.T Reardon, J. Huang, J. Tang
Department of Chemical Engineering and Mechanical Engineering, University College London, UK

A Dual Porosity Construct for Osteochondral Modelling and Repair
Alexander A. Popov, George Roberts, David M. Grant, Colin A. Scotchford and Virginie Sottile
Wolfson Centre for Stem Cells, Tissue Engineering & Modelling, University of Nottingham, UK

Radiological Assessment of Bioengineered Bone in a Muscle Flap for Reconstruction of a Critical-Size Mandibular Defect
Randa Al-Fotawei, Edwared Odell, Kurt Naudi, Matthew J. Dalby, K. Elizabeth Tanner, J McMahon, Ashraf Ayoub
Glasgow Dental Hospital &School, UK
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Women in Science Symposium, part 2 Hall 1, 11:00 - 12:30 wednesday, 3rd September

Chairs: Elizabeth Tanner, University of Glasgow
Claudia Loebel, AO Foundation
Monica Golda-Cepa, Jagiellonian University

11:00 60-1 Enhanced Control of Stem Cell Responses by Sub-Micron Material Parameters
John Hunt, Rui Chen Sandra Fawcett, Judith Curran
Centre for Materials and Structures, University of Liverpool, UK

11:15 60-2 Synthesis, Properties and In Vitro Toxicity of Magnetic Ferrite Nanoparticles
Juan Sojo, Pier Bombilli, Karem Noris, Gema Gonzalez
Centro Ingenieria de Materiales y Nanotecnologia, Caracas, Venezuela

11:30 60-3 Osteogenic Micro-Nanopatterned Titania for Orthopaedics
Laura E. McNamara, T Sjostrém, P Herzyk, RMD Meek, B Su, MJ Dalby
Centre for Cell Engineering, University of Glasgow, UK

11:45 60-4 Hydrogel-Based Injectable Systems for the Local Delivery of Sodium Alendronate - In Vitro Evaluation with Osteoblast- and
Osteoclast-Like Cells
Urszula Posadowska, Martin Parizek, Elena Filova, Krzysztof Pietryga, Lucie Bacakova, Elzbieta Pamula
Faculty of Materials Science and Ceramics, AGH — University of Science and Technology, Krakow, Poland

12:00 60-5 Bio-Corrosion Behaviour of Chosen Magnesium Alloys from the Mg-Zn-Ca System
Katarzyna Kubok and Lidia Litynska-Dobrzynska
Department of Functional and Structural Materials, Polish Academy of Sciences, Poland

12:15 60-6 Biofunctionalization of CoCr Alloy for Bone Tissue Reparation
Virginia Paredes, Emiliano Salvagni, Enriquez Rodriguez, José M. Manero
Antonio Narifio University (UAN), Colombia

Bioactive Glass Symposium, part 2 Room 3, 11:00 - 12:30

Chairs: Julian Jones, Imperial College London
Richard Langford, University of Cambridge

11:00 61-1 Bioactive Glasses to Stimulate Angiogenesis
Alejandro Gorustovich, Aldo R. Boccaccini
Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

11:15 61-2 Porosity Engineering in Bioactive Glasses: a Sol-Gel Approach
J. Soulié, J. Lao, E. Jallot, J.M. Nedelec
Laboratoire des Matériaux Inorganiques, Clermont Université, Clermont-Ferrand, France

11:30 61-3 Bioactive Glass-lonomer Cements for Bone Tissue Regeneration
Paul V. Hatton, Altair Contreras, Felora Mirvakily, Yulia Ryabenkova, lan Brook, Aileen Crawford, Robert Moorehead, Andrew Rawlinson,
Christine Freeman, lan M. Reaney and Cheryl Miller
Bioengineering & Health Technologies Research Group, University of Sheffield, UK

11:45 61-4 Well Ordered Mesoporous Bioactive Glasses for Bone Tissue Engineering and Drug Delivery

Chengtie Wu
State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai, China

12:00 61-5 Glass Fiber-Reinforced Composite Cranial Implant with Bioactive Glass
Pekka K. Vallittu
Department of Biomaterials Science and Turku Clinical Biomaterials Centre, University of Turku, Finland

12:15 61-6 Bioglass Transformations by Laser Assisted Techniques
F. Lusquifios, J. del Val, R. Comesafia, F. Quintero, A. Riveiro, M. Boutinguiza, J.R. Jones, R.G. Hill, J. Pou
Applied Physics Department, Universidade de Vigo, Spain

Biomaterials Xl Room 11, 11:00 - 12:30

Chairs: James Kirkpatrick, University of Mainz
Damien Lacroix, University of Sheffield
Giulia Gigliobianco, University of Sheffield

11:00 62-1 Cell Behaviour Affected by Properties of Electrospun Nanofibers
Yan Wei, Wentao liu, Xuehui Zhang, Xuliang Deng
Department of Geriatric Dentistry, Peking University, China

11:30 62-2 Two-Photon Polymerization as a High-Resolution Tool to Control Surface Structure of Polymeric Biomaterials at Micro- and
Nanoscale
David Barata, Paulo Dias, Clemens A. van Blitterswijk and Pamela Habibovic
Department of Tissue Regeneration, University of Twente, Enschede, The Netherlands

11:45 62-3 Facile Photochemistry Enables Protein and Cell Micropatterning in Open and Closed Polymer Systems
Esben Kjeer Unmack Larsen, Morten Bo Mikkelsen and Niels B. Larsen
Department of Micro- and Nanotechnology, DTU Nanotech, Technical University of Denmark

12:00 62-4 3D Plotting of Biopolymer-Based Hollow and Core/Shell Structures
Ashwini Rahul Akkineni, Yongxiang Luo, Tilman Ahlfeld, Anja Lode, Michael Gelinsky
Centre for Translational Bone, Joint and Soft Tissue Research, Technische Universitat Dresden, Germany

12:15 62-5 Magnetic PCL-Based Nanocomposites for Soft/Hard Tissue Regeneration
Ugo D'Amora, Teresa. Russo, Roberto De Santis, Antonio Gloria, Monica Sandri, Anna Tampieri, L. Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy
S
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Tissue Engineering VIl Room 1B, 11:00 - 12:30 wednesday, 3rd September

Chairs: Matthew Dalby, University of Glasgow
David Shepherd, University of Cambridge
Kiruthika Natesan, Plymouth University

11:00 63-1 Artificial Ligaments From Poly(Vinyl Alcohol) Hydrogel Fibers
L. Corté, G. Zhang, F. Detrez, S. Cantournet, J.S. Bach and D.N. Ku
Centre des Matériaux Pierre-Marie Fourt, Mines-Paris Tech, France

11:15 63-2 Bioactivity of Medium Chain Length Polyhydroxyalkanoate Scaffold for Soft Tissue-Engineering Applications
Aitor Larrafiaga, Jorge Fernandez, Carmen Ronchel, José L. Adrio, Jose-Ramon Sarasua
Department of Mining-Metallurgy and Materials Science, Polymat, University of the Basque Country, Spain

11:30 63-3 Bioinspired Composites: Link between Alignment Control, Platelets Content and Mechanical Properties
Laetitia Galea, A. Studart, Thomas Graule and Marc Bohner
Skeletal Substitutes Group, RMS Foundation, Switzerland

11:45 63-4 Development and Characterization of Bilayered Scaffolds Incorporated with Gold Nanoparticles as Potential Skin Substitutes
Omer Aktiirk and Dilek Keskin
Department of Engineering Sciences, Middle East Technical University, Turkey

12:00 63-5 Multi-Scale Geometric Control of Mechano-Transduction and Cell Behaviour Using Polymer Brushes
John Connelly, Jenny Malmstrom, Duncan Sutherland and J. E. Gautrot
Institute of Bioengineering, Queen Mary University London, UK

12:15 63-6 Is the Presence of Multinucleated Giant Cells Within the Implantation Bed of Natural-Based Biomaterials Physiological?
Assessment of In Vitro and In Vivo Screening of Three Different Porcine Collagen Membranes by Means of Multichamber Three-
Dimensional Systems
Shahram Ghanaati, Carlos Mota, Mike Barbeck, Patrick Booms, Robert Sader, Clemens van Blitterswijk, Lorenzo Moroni, C James
Kirkpatrick
Institute of Pathology, University Medical Center of the Johannes Gutenberg University Mainz, Langenbeckstra3e 1, 55101 Mainz, Germany

UKSB VI Room 4, 11:00 - 12:30

Chairs:  Julie Gough, University of Manchester
Raechelle D'Sa, University of Liverpool

11:00 64-1 The Effect of a RF/DC Magnetron Sputtered Coating on the Dissolution Behaviour and Osteoblast Response to an Mg-Y-RE Alloy
Natasha A Bhuiyan, Robert Thornton, Joseph Robson, Julie E Gough
Material Science Centre, University of Manchester, UK

11:15 64-2 Novel Biomimetic Scaffolds for Osteochondral Repair
Amy Prosser, Leander Poocza, Gerhard Hildebrand, Klaus Liefeith, Colin Scotchford, Virginie Sottile and David Grant
Division of Materials Mechanics and Structures, University of Nottingham, UK

11:30 64-3 Investigation into the Ability to Accurately Mimic Natural Extracellular Matrix using Artificial Electrospun Scaffolds
Kirstie Andrews
School of Engineering, Manchester Metropolitan University, UK

11:45 64-4 Bioactive and Highly Porous Nanofibres via Solution Blow Spinning and their Formation into Macroporous Scaffolds
Eudes Leonnan, Ana Leticia Braz, Isaque Jerdnimo, Aldo R. Boccaccini, Showan N. Nazhat, Eliton S. Medeiros, Jonny J. Blaker
School of Materials, Manchester University, UK

12:00 64-5 UKSB Closing Ceremony

Sanjukta Deb
King's College London, UK

&
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Biomaterials XIV  Hall 1, 14:30 - 16:00 WednesdaY, 3rd September

Chairs: Abhay Pandit, National University of Ireland Galway
Adrian Boyd, University of Ulster
Jacob Brubert, University of Cambridge

14:30 65-1 In Vitro Bioactivity and Cell Differentiation Properties of Nanobioceramics with Different Nanostructure
Cristian Covarrubias, Fabiola Arroyo, Consuelo Balanda, Isabel Celhay, Juan P. Rodriguez, Ana M. Pino, Carla Urra, Mario Diaz, Miguel
Neira, Pablo Caviedes
Laboratorio Nanobiomateriales, Facultad de Odontologia, Universidad de Chile

14:45 65-2 The Modelling of Self-Inflating Tissue Expanders
X. Min and J. T Czernuszka
Department of Materials, University of Oxford, UK

15:00 65-3 Protein Nano-Carriers from Clicked Glycosaminoglycan Block Copolymers
Ramon Novoa-Carballal, Carla Silva, Stephanie Mdller, Matthias Schnabelrauch, Rui L. Reis and Iva Pashkuleva
3B’s Research Group — Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

15:15 65-4 Treatment of a Degenerative/Pro-Inflammatory Intervertebral Disc Organ Culture with Chitosan/Poly-y-Glutamic Acid Nanoparticles
Carrying and Anti-Inflammatory Drug
Graciosa Q. Teixeira, Catarina L. Pereira, Hans-Joachim Wilke, Anita Ignatius, Mario A. Barbosa, Cornelia Neidlinger-Wilke, Raquel
Goncalves
Institute of Biomedical Engineering (INEB), Universidade do Porto, Portugal

15:30 65-5 Detection of C-Reactive Protein using Highly Dispersible Gold Nanoparticles Bearing Phospholipid Block Copolymers
Yasuhiko Iwasaki, Toshihiro Kimura, Masaki Orisaka, Hideya Kawasaki, Tatsuro Goda and Shin-ichi Yusa
Faculty of Chemistry, Kansai University, Japan

15:45 65-6 Antibody Coated Microparticles to Fabricate Functional 3D Constructs in Combination with Cells
C. A. Custddio, V. E. Santo, M.B. Oliveira, M. E. Gomes, R. L. Reis, J. F. Mano
3B’s Research Group — Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal

Bioactive Glass Symposium, part 3 Room 3, 14:30 - 17:45

Chairs: Julian Jones, Imperial College London
Richard Langford, University of Cambridge

14:30 66-1 Regulating Cellular Function Through Physicomechanical Engineering of the Nanobiointerface
Manus Biggs, Shalom Wind, Matthew Dalby & Abhay Pandit
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

15:00 66-2 The Response of Mesenchymal Stromal Cells to Strontium-Substituted Bioactive Glasses
M. Santocildes-Romero, P. Hatton, R. Goodchild, A. Crawford, |. Reaney and C. Miller
School of Clinical Dentistry, The University of Sheffield, UK

15:15 66-3 Unsupervised Techniques Unexpectedly Highlight Steroid Biosynthesis in the Global Response of Human MSC to Strontium-
Substituted Bioactive Glasses
H. Autefage, E. Gentleman, E. Littmann, M. Hedegaard, T. von Erlach, M. D. O’Donnell, M. Hedegaard, D. Winkler, M. M. Stevens
Craniofacial Development and Stem Cell Biology, King's College London, UK

15:30 66-4 Application of FIBSEM and XRM to Study the Occlusion of Dentine Tubules From a Calcium Sodium Phosphosilicate Bioactive
Glass (NovaMin™)
Richard Langford, Jonathan Earl and Arno Merkle
Cavendish Laboratory, University of Cambridge, UK

15:45 66-5 Osteoblast-Like Cell Reactions to Soluble Silicate lons Released from Bioactive Glass and Siloxane-Containing Vaterite
Akiko Obata, Norihiko Iwanaga, Hirotaka Maeda and Toshihiro Kasuga
Graduate School of Engineering, Nagoya Institute of Technology, Japan

16:00 66-6 Atomic-scale Models of the Water-Bioactive Glass Interaction
Antonio Tilocca and Alastair N Cormack
Inamori School of Engineering, Alfred University, USA

16:15 66-7 Applications of solid state NMR to the characterisation of bioactive glasses
Z. Lin, Julian R Jones, John V Hanna and Mark E Smith
Department of Physics, University of Warwick, Coventry, UK

16:30 66-8 Chloride Containing Bioactive Glasses
Robert Hill, Natalia Karpukhina and Xiaojing Chen
Dental Physical Sciences, Barts and The London, UK

16:45 66-9 Solid-State NMR Study on Strontium-Substituted 45S5 Bioglass
Kie Fujikura, Natalia Karpukhina, Akiko Obata, Toshi Kasuga, Delia S. Brauer, Robert G. Hill and Robert V. Law
Imperial College London, Department of Chemistry, UK

17:00 66-10 Structural Evolution and Phase Formation During Synthesis of Phosphate-Containing Sol-Gel Derived Bioactive Calcium Silicate
58S Glasses
John V. Hanna, B. Yu, Claudia lonescu, Julian R. Jones and Mark E. Smith
Department of Physics, University of Warwick, Coventry, UK

17:15 66-11 Nano/Micro Structured Bioglasses Synthesized via Sol-gel and Electrohydrodynamic (EHD) Approaches
Yangyang Li, Ding Zhao, Binbin Li, Qiuhong Zhang, Yike Fu, Juan Wang, Mingwei Chang, Zhaohui Ren, Xiang Li
Department of Materials Science and Engineering, Zhejiang University, China

&
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Wednesday, 3rd September

17:30 66-12 A Unified In Vitro Evaluation for Apatite-Forming Ability of Bioactive Glasses and their Variants
Anthony L. B. Macon, Taek B. Kim, Esther Valliant, Katherine Goetschius, Richard Brow, Delbert Day, Alexander Hoppe, Aldo Boccaccini, II-
Yong Kim, Chikara Ohtsuki, Tadashi Kokubo, Akiyoshi Osaka, Maria Vallet-Regi, Daniel Arcos, Leandro Fraile, Antonio Salinas, Alexandra
Teixeira, Yuliya Vueva, Rui Almeida, Marta Miola, Chiara Vitale-Brovarone, Enrica Verne and Julian Jones

Department of Materials, Imperial College London, UK

Biomaterials XY Room 11, 14:30 - 16:00

Chairs: Nicholas Dunne, Queen's University Belfast
Derfogail Delcassian, Imperial College London
Damien Lacroix, University of Sheffield

14:30 67-1 Role of Stromal Vascular Fraction from Adipose Tissue in Association with a Phosphocalcic Scaffold to Regenerate Bone in
Irradiated Area
Florent Espitalier, Audrey Théry, Pauline Bléry, Jérdme Guicheux, Paul Pilet, Sophie Sourice, Pierre Weiss, Olivier Malard
INSERM U791, Center for Osteoarticular and Dental Tissue Engineering, University of Nantes, France

14:45 67-2 Design of Stimuli-Responsive Film Trough Layer-by-Layer Assembly for the Control of Protein Adsorption
A. Osypova, C.M. Pradier, C. Jérdbme, J. Landoulsi, S. Demoustier-Champagne
Institute of Condensed Matter and Nanoscience (IMCN), Université Catholique de Louvain (UCL), Belgium

15:00 67-3 Tissue Engineering Creates New Basis for Scientific Research in Cell-Biomaterial Interaction
Malgorzata Lewandowska-Szumiel , Slawomir Ruminsk, Katarzyna Walenko, Barbara Ostrowska, Wojciech Swieszkowski
Department of Histology and Embryology, Medical University of Warsaw, Poland

15:15 67-4 Wear and Friction of PEEK and CFR-PEEK Materials for Cervical Total Disc Replacement Bearings
Ksenija Vasiljeva, Phil Hyde, John Fisher, Richard Hall
University of Leeds, UK

15:30 67-5 Nanofiber-Based Biomaterials Used to Direct Cellular Responses Associated with Epithelial-Mesenchymal Transition
Raquel C. Barros, Edith Gelens, Menno de Jong, Roel Kuijer, Theo G. van Kooten
Department of Biomedical Engineering, University Medical Center Groningen, University of Groningen, The Netherlands

15:45 67-6 Characterising the Effects of Different Sterilisation Techniques on Electrospun Fibre Scaffolds
Lucy A Bosworth and Sarah H Cartmell
School of Materials, The University of Manchester, UK

BoneV Room 4, 14:30 - 16:00

Chairs:  John Nicholson, University of Greenwich
Elisabeth Engel, Institute for Bioengineering of Catalonia
Kambiz Farbod, Radboud University Medical Center

14:30 68-1 Novel Electric Discharge Assisted Mechanical Milling method as a mean of biomaterials synthesis in the Al-Zr-O system
M. Wyszomirska, A. Calka, D. Wexler
Mechanical, Material & Mechatronic, University of Wollongong, Australia

14:45 68-2 Biofabrication of Osteochondral Grafts Via 3D Printing of Cell-Laden Microcarriers in a Gelatin Methacrylamide/Gellan Gum Bioink
Riccardo Levato, Jetze Visser, Josep A. Planell, Elisabeth Engel, Jos Malda, Miguel A. Mateos-Timoneda
Institute for Bioengineering of Catalonia, Barcelona, Spain

15:00 68-3 Controlled and Reliable Carbonation of Low Temperature Calcium Phosphates
Anna Diez-Escudero, Montserrat Espanol, Yassine Maazouz and Maria-Pau Ginebra
Department of Materials Science and Metallurgical Engineering, Technical University of Catalonia, Spain

15:15 68-4 Characterization and Biocompatibility of a Collagen/Hydroxyapatite-Microsphere Composite Scaffold for Bone Regeneration
Rahmat Cholas, Sanosh Kunjalukkal Padmanabhan, Francesca Gervaso, Gayatri Udayan, Graziana Monaco, Alessandro Sannino and
Antonio Licciulli
Department of Engineering for Innovation, University of Salento, Italy

15:30 68-5 PEO Physicochemical Modification of Novel Low-modulus B-Ti Alloys Shows Comparable Cellular Behaviour to Commercial a- and
(a+B)-Ti Alloys
Mehdi Golozar, Constantin-Edi Tanase, Roger A. Brooks and Serena M. Best
Cambridge Centre for Medical Materials, University of Cambridge, UK

15:45 68-6 Machining of Metallic Biomaterials: Comparison between Co-Cr-Mo and Ti-Al-Nb Alloys
Timotius Pasang, Mamoru Takahashi, Daiki Shinohara, Patrick Conor, Kiyoshi Tanaka and Osamu Kamiya
Department of Mechanical Engineering, AUT University, Auckland, New Zealand

&

6™ Annual Conference, Liverpool, 2014 Page 74



Poster Presentation Programme

P1
P2
P3
P4

P5

P6

P7
P8

P9

P10
P11
P12

P13

P14
P15
P16
P17
P18
P19

P20

B

Mechanical Properties of Zirconia 3-Unit Fixed Dental Prostheses Machined on a CAD/CAM System
Carlos Nelson Elias, Heraldo Elias Salomao dos Santos, Claudinei dos Santos
Instituto Militar de Engenharia, Brazil

Nano-Crystallite TCP Synthezied by Mechanical Activation To Use Tissue Engineering
Hassan Gheisari Dehsheikh , Ebrahim Karamian
Department of Material Engineering, Islamic Azad University, Isfahan, Iran

Hyperbranched Poly(B-Amino Ester) for High Performance Gene Delivery
Dezhong Zhou, Wenxin Wang
Charles Institute of Dermatology, University College Dublin, Ireland

Optimisation of Macromolecular Crowding Conditions for Enhanced Extracellular Matrix Deposition in vitro
Diana Gaspar, Abhay Pandit, Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

Enhanced Extracellular Matrix Deposition and Maintenance of Mesenchymal Stem Cell Phenotype In Vitro using
Macromolecular Crowding and Low Oxygen Tension

D. Cigognini, P. Kumar, A. Satyam, C. Sanz-Nogués, T. O'Brien, A. Pandit and D. Zeugolis

Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

Synthesis and characterization of novel bioglass-ceramic CaO-Na,0-SiO,-P,05ZrO,-TCP by sol-gel processing
Parisa Eslami, Giovanni Baldi, Valentina Faso
Ce. Ri. Col Research Center of Colorobbia Italia, Italy

WITHDRAWN

Interconnected porous calcium phosphate forming cement consisting of a-TCP foam granules and calcium phosphate
acidic solution

Khairul Anuar Shariff, Kanji Tsuru, Kunio Ishikawa

Department of Biomaterials, Kyushu University, Japan

Antithrombogenic Surface on Poly(ether ether ketone) Prepared by Self-initiated Photoinduced Graft Polymerization of
2-Methacryloyloxyethyl Phosphorylcholine

Kazuhiko Ishihara, Masayuki Kyomoto, Tetsuii Yamaoka, Sachiro Kakinoki
Department of Materials Engineering, The University of Tokyo, Japan

Development of bioengineered designer scaffolds for full thickness skin wound healing
Naveen Kumar
Division of Surgery, Indian Veterinary Research Institute, Uttar Pradesh, India

Synthesis and In Vitro Biocompatibility of Carbonated Hydroxyapatite for Bone Tissue Engineering Application
Yanny M. Baba Ismail , Oana Bretcanu, Kenneth W. Dalgarno, Alicia J. El Haj
Institute for Science and Technology in Medicine, Keele University, Stoke-on-Trent, UK

Modification of Magnesium Coated Titanium Surfaces to Control Its Corrosion Rate

0. Mazmanoglu, S. Onder, F. N. Kok, K. Kazmanli, M. Urgen
Molecular Biology Genetics and Biotechnology Programme, Istanbul Technical University, Turkey

Dip TIPS as a Novel Process for Preparation of Anisotropic Channeled Porous Polymer Scaffolds for Guided Tissue
Engineering Applications

Naresh Kasoju, Dana Kubies, Marta M. Kumorek, Ludka Machova, Jan Kriz, Daniel Jirak, Eva Fabryova, FrantiSek Rypacek

Institute of Macromolecular Chemistry, Academy of Sciences of Czech Republic, Prague

Different cryogel architectures as basis for 3D cell culture of prostate cancer cells
Anne Baecker, Bettina Goeppert, F.J. Gruhl
Karlsruher Institute of Technology, Germany

Rapid screening of potential biomedical zirconium alloys with 1 wt. % alloy additions
F.Y. Zhou, Y.F. Zheng
Center for Biomedical Materials and Engineering, Harbin Engineering University, China

Iron Oxide Colloids as hyperthermia agents
Paula Soares, Isabel Ferreira and Jodo Paulo Borges
Department of Materials Science, FCT-UNL, Caparica, Portugal

Biodegradable Shape Memory Polymer Composite for Endovascular Embolization
Yee Shan Wong, Subbu S. Venkatraman, Kiang Hiong Tay, Wei Min Huang and William R. Birch
School of Materials Science and Engineering, Nanyang Technological University, Singapore

Analysis of PVA- hydrogels loaded with propolis for burn healing application
Renata N. Oliveira, Regis Rouze, Brid Quilty, Gloria D.A. Soares, Rossana M.S.M. Thiré and Garrett B. McGuinness
Department of Materials and Metallurgical Engineering, Federal University of Rio de Janeiro, Brazil

Bone regeneration in human bone defect by octacalcium phosphate collagen composite
Tadashi Kawai, Shinji Kamakura, Keiko Matsui, Yuji Tanuma, Seishi Echigo, Osamu Suzuki and Tetsu Takahashi
Division of Oral and Maxillofacial Surgery, Tohoku University Graduate School of Dentistry, Japan

Biological performance of injectable octacalcium phosphate-hyaluronic acid composites on bone augmentation

Kentaro Suzuki, Takahisa Anada, Tatsuya Mivazaki, Naohisa Mivatake, Masami Hosaka * Hideki Imaizumi, Eiii Itoi and Osamu Suzuki
Division of Craniofacial Function Engineering, Tohoku University Graduate School of Dentistry, Japan
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P21 Mathematical Design and Experimental Evaluation of Borate Based Glass lonomer Cements (GICs): Towards
Predicting Antibacterial Efficacy and lon Release

X.F. Zhang, H. O’Shea, D. Boyd
Department of Applied Oral Sciences, Dalhousie University, Canada

p22 Pre-osteoblast cell responses on phosphate and calcium co-immobilized titanium
Sunarso, Riki Toita, Kanji Tsuru, Kunio Ishikawa
Department of Biomaterials, Kyushu University, Japan

P23 Nanohybrid Approach to Create Cell-Compatible Degradable Copolymer Thermogels as Cell Delivery Carriers
Naho Oyama and Koji Nagahama
Department of Nanobiochemistry, Konan University, Japan

P24 Self-assembly of PEI Modified Biodegradable Complex Micelles as Gene Transfer Vector for Proliferation of ECs
Juan Lv, Jing Yang, Xuefang Hao and Yakai Feng
School of Chemical Engineering and Technology, Tianjin University, China

P25 Ultrasonic non-invasive monitoring of the mechanical properties of collagen vascular scaffolds in bioreactors
Bernard Drouin, Ramiro M. Irastorza and Diego Mantovani
Laboratory for Biomaterials and Bioengineering, Laval University, Quebec City, Canada

P26 Scaffold and tissue engineering by self-assembly therapies for tendon repair

Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials (NFB), National University of Ireland, Galway

P27 Characterization of PCL based nano/micro fibrous scaffold for Bone Tissue Engineering
Izabella Rajzer, Elzbieta Menaszek
Department of Mechanical Engineering Fundamentals, University of Bielsko-Biata, Poland

P28 Mechanism of Electrodeposition of Poly(Ethylene Glycol) to Titanium Surface
Takao Hanawa, Osamu Fukushima, Yusuke Tsutsumi, Hisashi Doi and Maki Ashida
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Japan

P29 Effects of Combination of Biomaterial and Stem cell Implants on the Hard and Soft Tissue of Experimental Animals
Mara Pilmane , Andrejs Skagers, llze Salma, Sandris Petronis, Dagnija Loca, Janis Locs
Institute of Anatomy and Anthropology, Riga Stradins University, Latvia

P30 Several drugs and model molecules controlled release studies from nanometric vesicles of polymer-lipid complexes
Virginia Saez-Martinez, Anisa Mahomed, Brian J. Tighe
Biomaterials Research Unit, Aston University, Birmingham, UK

P31 Modification of PVC catheters with a binary graft of PEGMA and AAc to improve their biocompatibility
L. Islas, G. Burillo
Instituto de Ciencias Nucleares, Universidad Nacional Autonoma de México

P32 Antibiotic-loaded silica nanoparticles/collagen composite hydrogels with prolonged antimicrobial activity for wound
infection prevention
Christophe Hélary, Gisela S. Alvarez, Andrea M. Mebert, Xiaolin Wang, Thibaud Coradin and Martin F. Desimone
Materials and Biology Team, University Pierre and Curie, Paris, France

P33 Fibroin reinforced calcium phosphate cement
Martha Geffers, Jirgen Groll, Uwe Gbureck
Department of Functional Materials in Medicine and Dentistry, University of Wirzburg, Gemany

P34 Influence of heat treatment and additives of alkali substituted calcium phosphate cements on their properties
Martha Geffers, Laura Straub, Jirgen Groll, Uwe Gbureck
Department of Functional Materials in Medicine and Dentistry, University of Wirzburg, Gemany

P35 Development of an in situ culture-free screening test for the rapid detection of Staphylococcus aureus within
healthcare environments
Adam Le Gresley, Alex Sinclair, Lauren E. Mulcahy, Lynsey Geldeard Samerah Malik and Mark D. Fielder
Pharmacy and Chemistry, Kingston University, London, UK

P36 New Technology Based on Combination of Cryogel and Nanoparticles for Wound Management
Timur Saliev, Gulsim Kulsharova, Alma Akhmetova, Talgat Nurgozhin, Ray D.L. Whitby and Sergey Mikhalovsky
School of Engineering, Nazarbayev University, Kazakhstan

P37 Rapid Patterning of 1-D Collagenous Topography as an ECM Protein Fibril Platform for Image Cytometry
Niannan Xue, Xia Li, Cristina Bertulli, Zhaoying Li, Atipat Patharagulpong, Amine Sadok, Yan Yan Shery Huang
Department of Engineering, University of Cambridge, UK

P38 Control of Bone Conduction on Pure Titanium by Surface Modification
Masato Ueda, Masahiko Ikeda, Richard Langford, Jeremy Skepper, Ruth E. Cameron and Serena M. Best
Faculty of Chemistry, Kansai University, Japan

P39 Modification Of Electrospun Nanofibrous Scaffold By Ink-Jet Printing
Izabella Rajzer, Monika Rom, Elzbieta Menaszek
Department of Mechanical Engineering Fundamentals, University of Bielsko-Biata, Poland

P40 WITHDRAWN

P41 Chelate Bonding Mechanism of a Novel Magnesium Phosphate Bone Cement
Theresa Christel , Martha Geffers, Susanne Christ, Jirgen Groll and Uwe Gbureck
Department for Functional Materials in Medicine and Dentistry, University of Wirzburg, Germany

P42 Biocompatibility and Solubility of Calcium Doped Magnesium Phosphate Cement Granules
Theresa Christel , Martha Geffers, Susanne Christ, Uwe Klammert, Berthold Nies, Andreas H6R, Jurgen Groll and Uwe Gbureck
Department for Functional Materials in Medicine and Dentistry, University of Wirzburg, Germany
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P43 Study and design of RGD-Self-assembling peptide hydrogels
Deidda Graziano’ Mitraki Anna
Materials Science Department, University of Crete, Heraklion, Greece

P44 Structure and Properties Study of Calcium Apatites
Y. Gao, R.V. Law, N. Karpukhina, R.G. Hill
Department of Chemistry, Imperial College London, UK

P45 Development and study of poly(butylene succinate)/chitosan/hemp fiber fully biodegradable composites
Z. Terzopoulou, V. Nikolaidis, D. Bikiaris, E. Athanassiadou, E. Papadopoulou
Department of Chemistry, Aristotle University of Thessaloniki, Greece

P46 Effect of Albumin Adsorption on MC3T3-E1 and RAW264.7 Cell Response to Hydroxyapatite and a-Alumina
Masakazu Kawashita , Jumpei Hayashi, Tada-aki Kudo, Hiroyasu Kanetaka, Zhixia Li, Toshiki Miyazaki, Masami Hashimoto
Graduate School of Biomedical Engineering, Tohoku University, Japan

P47 New Insights into the Control of 3D Architecture and Porosity in Collagen Scaffolds for Tissue Engineering
K. M. Pawelec, A. Husmann, S. Best, R. Cameron
Cambridge Centre for Medical Materials, University of Cambridge, UK

P48 Characterization and cytocompatibility of nanocellulose films
K.Hua, D.O.Carlsson, M.Stramme, A.Mihranyan, N.Ferraz
Nanotechnology and Functional Materials, Uppsala University, Sweden

P49 L-Lactide, D-Lactide and e-caprolactone or &-valerolactone based terpolymers for application in the medical field
J. Fernandez, A. Larrafiaga, A. Etxeberria and J. R. Sarasua
Department of Mining-Metallurgy Engineering and Materials Science, University of the Basque Country, Bilbao, Spain

P50 WITHDRAWN
P51 lonic liquid-doped and p -NIPAAm-based temperature responsive copolymer: Extraordinary entrapping and releasing

behaviors of BSA at 38-42 °C
Jae-won Seo, Ueon Sang Shin
Institute of Tissue Regeneration Engineering, Dankook University, South Korea

P52 Synthesis of a Bifunctional Silver-containing Biocomposite
Anna A. Ivanova, Roman A. Surmenev, Maria A. Surmeneva, Timur Mukhametkaliyev, Kateryna Loza, Oleg Prymak, Matthias Epple
Department of Theoretical and Experimental Physics, National Research Tomsk Polytechnic University, Russia

P53 Osteoinduction and survival of human osteosarcoma MG-63 cells on nanoporous hydroxyapatite scaffolds
M. Beaufils-Hugot, F. Burgio, S. Stevanovic, P. Chavanne, O. Braissant, P. Gruner, R. Schumacher, U. Pieles
FHNW, University of Applied Sciences and Arts of Northwestern Switzerland, Muttenz

P54 Protein Adsorption onto Polymer-based Nanocarriers for Vaccine Delivery
Nitesh Kunda, Gillian Hutcheon and Imran Saleem
School of Pharmacy and Biomolecular Sciences, Liverpool John Moores University, UK

P55 Surface functionalization of electro-spun Poly(L)Lactic Acid scaffolds with heparin to induce angiogenesis
Giulia Gigliobianco, Sabiniano Roman, Chuh K. Chong and Sheila MacNeil
Kroto Research Institute, University of Sheffield, UK

P56 Neuronal growth on nano-pillar substrates
Nahoko Kasai, Rick Lu, Touichiro Goto, Yoshiaki Kashimura, Azusa Oshima and Koji Sumitomo
NTT Basic Research Laboratories, Atsugi, Japan

P57 Biodegradable and Bioadhesive Hemostatics Comprising Polymer Complex Gel and Chitosan
Tomoko Ito, Masazumi Eriguchi and Yoshiyuki Koyama
Japan Anti-tuberculosis Association, Shin-Yamanote Hospital, Japan

P58 The Effect of Water Saturation on the Compressive Properties of Calcium Sulphate Dihydrate
| Koh, A Lopez, B Helgason and S Ferguson
Institute for Biomechanics, ETH-Zrich, Switzerland

P59 Flexural Properties of Calcium Sulphate Dihydrate and Dicalcium Phosphate Dihydrate: Potential Role of Degradation
with Water Saturation
1 Koh, B Helgason and S Ferguson
Institute for Biomechanics, ETH-Zurich, Switzerland

P60 Osteoconductivity of Super Hydrophilic Valve Metals and Titanium Alloys
Kensuke Kuroda and Masazumi Okido
EcoTopia Science Institute, Nagoya University, Japan

P61 WITHDRAWN

P62 Evaluation of Dense Collagen Matrices as Wound Dressing for the Treatment of Foot Diabetic Ulcers
Christophe Hélary , Gervaise Mosser, Aicha Abed, Didier Letourneur, Liliane Louedec, Thibaud Coradin, Marie Madeleine Giraud-Guille and
Anne Meddahi-Pellé

Materials and Biology Team, University Pierre and Curie, Paris, France
P63 Electrodeposition of Nanostructured Zinc Oxide on Zinc with Potential for Bioresorsable Medical Devices

M. Alves, C. Santos, M. J. Carmezim and F. Montemo
Instituto Superior Técnico, Universidade Técnica de Lisboa, Portugal

P64 Mechanical Strength and Microstructure of Biomedical Beta-type Ti Alloy Subjected to Fine Particle Bombarding
Toshikazu Akahori, Yurie Oguchi, Tomokazu Hattori, Hisao Fukui, and Mitsuo Niinomi
Faculty of Science and Technology, Meijo University, Japan
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P65 Stoichiometric Control for Hydroxyapatite Thin Film Prepared by Pulsed Laser Deposition Technique
Hiroaki Nishikawa , Ryota Yoshikawa
Faculty of Bio-Oriented Science and Technology, Kinki University, Japan

P66 The Influence of PBS and Lactic acid on vacuum-sintered bodies of a novel apatite for artificial bone and tooth
Kenichi Tamura and Tomohiro Uchino
College of Engineering, Nihon University, Japan

P67 Sol-gel assisted preparation of collagen hydrolysate scaffold: A Novel biomaterial for the treatment of chronic wounds
Satiesh Kumar Ramadass , Sathiamurthi Perumal and Balaraman Madhan
Central Leather Research Institute, Tamil Nadu, India

P68 Stress and Deformation in a Sutured Tendon Repair; an in silico Model

S D Rawson, L Margetts, J K F Wong and S H Cartmell
School of Materials, University of Manchester, UK

P69 Chemically cross-linked peptide-based hydrogels with potential biomedical applications
M.A. Elsawy, A. Smith, A.F. Miller and A. Saiani
School of Materials, University of Manchester, UK

P70 Calcium phosphate spheres incorporated into PMMA cement for enhanced antibacterial properties
Tao Qin, Alejandro Lépez, Caroline Ohman, Hakan Engqvist, Cecilia Persson, Wei Xia
Department of Engineering Sciences, Uppsala University, Sweden

P71 MP-SPR New characterization method for interactions and ultrathin films
Annika Jokinen, Niko Granqvist, Willem M. Albers and Janusz Sadowski
BioNavis Ltd., Finland

P72 A Dimensionless Number for Electrospinning
William W. Sampson
School of Materials, University of Manchester, UK

P73 Acidic pH resistance of grafted chitosan on dental implant
Doris M. Campos, Bérengére Toury, Mélanie D’Almeida, Ghania N. Attik, Alice Ferrand, Pauline Renoud and Brigitte Grosgogeat
UFR d’Odontologie, Université Claude Bernard Lyon, France.

P74 Ex vivo osteo-chondral organ culture
Andrea Schwab , Jenny W Reboredo, Heike Walles
Tissue Engineering & Regenerative Medicine, University Hospital Wuerzburg, Germany

P75 3D powder printing of structured TCP/Alginate scaffolds for bone tissue engineering
Miguel Castilho, Jorge Rodrigues, Inés Pires, Barbara Gouveia, Manuel Pereira, Claus Moseke, Jirgen Groll, Uwe Gbureck, Elke Vorndran
Instituto Superior Técnico, Universidade de Lisboa, Portugal

P76 Surface modification of Ti-6Al-4V alloy controlling OCP nucleation by electron cyclotron resonance plasma oxidation
Hiroshi Masumoto , Mayumi Oikawa, Yusuke Orii, Takahisa Anada, Osamu Suzuki and Keiichi Sasaki
Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, Japan

P77 Evaluation the Cellular Behavior on Poly Lactic-co-Glycolic Acid - Gelatin Scaffolds by Electrospinning Method
Farnaz Ghorbani, Haniyeh Nojehdehyan, Ali Zamanian
Biomedical Engineering Department, Islamic Azad University, Tehran, Iran

P78 Conducting Polymer Platform for Anti-Cancer Drug Delivery
K. Krukiewicz, T. Jarosz, J.K. Zak, M. tapkowski, P. Ruszkowski, T. Bobkiewicz-Kozlowska, B. Bednarczyk-Cwynar
Department of Physical Chemistry and Technology of Polymers, Silesian University of Technology, Poland

P79 StabilitY of self-assembled hyaluronan pplymeric micelle cores in aqueous solutions and whole human blood
Daniela Smejkalova, Kristina NeSporova, Jana Ségorkova, Pavlina Halamkova, Jaroslav Novotny, Jakub Syrovatka, Gloria Huerta-Angeles
Contipro Pharma, Dolni Dobroué, Czech Republic

Extracellular matrix proteins regulate Adipose Derived Mesenchymal Stem Cells and Amniotic Fluid Stem Cells

P80 . . - . .
attachment and proliferation: utility for tissue and organ regeneration
Anna Bajek, Joanna Olkowska, Natalia Gurtowska, Tomasz Drewa
Departament of Tissue Engineering, Nicolaus Copernicus University, Bydgoszcz, Poland
P81 Development of a new biomaterial basepl on Hyaluronan and oleic acid for drug delivery applications
Gloria Huerta-Angeles, Martin Bobek, Daniela Smejkalova Kristina NeSporovéa and Viadimir Velebny
Contipro Pharma, Dolni Dobrou¢, Czech Republic
P82 Imaging of Biofilm Removal on Titanium and Glass by Dental Instruments
E. Pecheva, N. Vyas, R.L. Sammons and A.D. Walmsley
School of Dentistry, University of Birmingham, UK
P83 Poly (e-lysine) dendrons as modulators of quorum sensing in Pseudomonas aeruginosa
Rahaf Issa, Steve Meikle, Stuart James and lan R. Cooper
School of Pharmacy and Biomolecular Sciences, University of Brighton, UK
P84 Comparative Osteogenesis of Calcium Silicate Cement and Calcium Phosphate Cement
Shinn-Jyh Ding and Shu-Ching Huang
Institute of Oral Science, Chung Shan Medical University, Taichung, Taiwan
P85 A study on PLLA/MWCNT nanocomposites compatibilized with pyrene-end-functionalized PLLA
I. Martinez de Arenaza, M. Obarzanek-Fojt, J. R. Sarasua, E. Meaurio, F. Meyer, J. M. Raquez, P. Dubois and A. Bruinink
Materials Biology Interactions, EMPA, St Gallen, Switzerland
P86 Microgels Immobilizing Eudragit Nanoparticles for Indomethacin Release

Mihaela Nicoleta Holban, Anca Niculina Cadinoiu, Elena Folescu and Vasile Burlui
Acad. lon Haulica Research Institute, Apollonia University of lasi, Romania
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P87 Design of Biomimetic Fibronectin Fragment Used in Multi-layer Film Coating for Tissue Engineering
C. Dridi, B. Miladi, G. Beeuf, A. ElImarjou, S. Changotade, F. Poirier, D. Lutomski, A. ElIm’selmi
Laboratoire de Biologie Moléculaire, Ecole de Biologie Industrielle, France

P88 Effect of increasing alanine content in self-assembling FEK octapeptides
Andrew Smith, Stephen Boothroyd, Aline F. Miller and Alberto Saiani
School of Materials and Manchester Institute of Biotechnology, University of Manchester, UK

P89 Structural alterations in the dura mater after exposure to clinically relevant CoCr nanoparticles. An organ culture
approach

Papageorgiou Iraklis , Abberton Thomas, Fuller Martin, Tipper Joanne L, Fisher John, Ingham Eileen
Institute of Medical & Biological Engineering, University of Leeds, UK

P90 New Materials with Antibacterial Action of Functionalized Au Nanoparticles and Ga** lons
Mario Kurtjak , Marija Vukomanovic¢ and Danilo Suvorov
Advanced Materials Department, Jozef Stefan Institute, Slovenia

P91 Biomimetic mineralization of early caries lesions with a self-assembling peptide
Sabrina Stevanovic, Lucy Kind, lwona Dziadowiec, Bert Mdller, Uwe Pieles
Institute of Chemistry and Bioanalytics, University of Applied Sciences and Arts Northwestern Switzerland

P92 Bacterial Adhesion and Biofilm Formation Reduced by the Immobilization of hLf1-11 Peptide onto Titanium Surface: A
Comparison Study between Direct and ATRP based Covalent Immobilization

Maria Godoy-Gallardo, Carlos Mas-Moruno, Kai Yu, Jose M. Manero, Javier Gil, Jayachandran N. Kizhakkedathu, Daniel Rodriguez
Department of Material Science, Technical University of Catalonia, Spain

P93 A Preliminary Examination of Composition-Property Relationships for Methotrexate-Loaded Germanium-Based Glass
lonomer Cements

Lauren Kiri, Daniel Boyd
School of Biomedical Engineering, Dalhousie University, Canada

P94 PEI — Starch Nanospheres for siRNA based Gene Silencing Therapy for Cancer
Berke Bilgenur Kandemir, Biilent Ozpolat, Gamze Torun Kése, Vasif Hasirci
Middle East Technical University, Department of Biotechnology, Ankara, Turkey

P95 Intracellular delivery system based on acylated hyaluronan
Kristina NeSporova, Jana Ségorkova, Lucie Vistejnova, Daniela Smejkalova, Hana Kolarova, Vladimir Velebny
Contipro Biotech, Czech Republic

P96 In vivo Investigations of the Early Stages of Bone Healing with Microdialysis
Yvonne Foerster, Claudia Rentsch, Stefan Kalkhof, Martin von Bergen, Stefan Rammelt
University Centre of Orthopaedics and Trauma Surgery, University Hospital Carl Gustav Carus, Dresden, Germany

P97 Characterization of Oxygen Plasma-treated Dental All-Ceramic Zirconia
Hsiang Kao, Chung-Kai Wei and Shinn-Jyh Ding
Institute of Oral Science, Chung Shan Medical University, Taichung, Taiwan

P98 High throughput screening of hMSC response to algorithm generated micro-topographies
Frits F.B. Hulshof , Bernke J. Papenburg, Roman K. Triickenmuller, M. Hulsman, Natalie Fekete, Shantanu Sing, Clemens A. van Blitterswijk,
Anne E. Carpenter, Dimitrios Stamatialis, Jan de Boer
Department of Tissue regeneration, University of Twente, Enschede, The Netherlands

P99 On the Biocompatibility of UV Pre-irradiated Hydrothermally Grown TiO,-coatings
Martina Lorenzetti, Giulia Bernardini, Katja Trinkaus, 1ztok Dogsa, Thomas Luxbacher, Katrin Susanne Lips, Annalisa Santucci, Reinhard
Schnettler, David Stopar, Sasa Novak and Spomenka Kobe

Department of Nanostructured Materials, JoZef Stefan Institute, Ljubljana, Slovenia
P100 Fabrication of Tissue Engineering Scaffolds from Poly(ester-anhydride) by Projection Stereolithography

Harri Korhonen, Pekka Lehtinen, Jouni Partanen, Jukka Seppéla
Laboratory of Polymer Technology, Aalto University, Finland

P101 Immobilization Strategies to Functionalize Tantalum Surfaces with Cell-Adhesive Peptides: Physicochemical and
Biological Characterization
Carlos Mas-Moruno, Beatriz Garrido, Daniel Rodriguez, Elisa Ruperez, F. Javier Gil
Biomaterials, Biomechanics and Tissue Engineering Group, Universitat Politecnica de Catalunya, Spain

P102 Novel sol-gel synthesis of (P,05)s50-(Ca0);-(Na,0),5-(Fe,03)s glasses for biomedical application
Farzad Foroutan, Nora de Leeuw and Jonathan Knowles
Division of Biomaterials and Tissue Engineering, University College London, UK

P103 Development of novel nanofunctionalised glass ionomer cements containing chlorhexidine-hexametaphosphate
nanoparticles: mechanical properties and method of incorporation
Candice A Bellis, James A Holder, Dominic J O’Sullivan, Michele E Barbour
Oral Nanoscience, UK Kemdent

P104 Evaluation of the effect of polymer content on drug release and mechanical strength of a Geopolymer ER Formulation
for opioid drugs
Bing Cai, Hakan Engqvist, Susanne Bredenberg
Division for Applied Materials Science, Uppsala University, Sweden

P105 Poly(butylene succinate) nanocomposites containing strontium hydroxyapatite nanorods for tissue engineering
applications

M. Nerantzaki, Z. Terzopoulou, E. Roumeli, D. Papageorgiou, D. Bikiaris, J. Will, J. Hum, A. Hoppe, J.A. Roether, A.R. Boccaccini
Chemistry Department, Aristotle University of Thessaloniki, Greece
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New N-(2-carboxybenzyl)chitosan hybrid biocomposites for scaffolds applications
M. Nerantzaki, Z. Terzopoulou, M. Mavidou, D.N. Bikiaris, M.D. Anastasopoulou, M.A. Karakassides, A.R. Boccaccini
Chemistry Department, Aristotle University of Thessaloniki, Greece

Release of Propranolol hydrochloride from Polyethyleneglycol Modified Lactone Polymers
Sanja Asikainen , Minna Malin and Jukka Seppéala
Research Group of Polymer Technology, Aalto University, Finland

Titanium oxide coated cobalt-chromium-molybdenum; improving the osteogenic response of mesenchymal stem cells
in vitro

N Logan, A Cross, S Collins, A Trayner, | Parkin, L Bozec and P Brett

Biomaterials and Tissue Engineering, University College London, UK

Autophagy Modification by Intracellular Controlled Release of Rapamycin
Junpei Nagata, Makoto Matsui and Yasuhiko Tabata
Department of Biomaterials, Kyoto University, Japan

Bioactive orthopeadic devices for the local delivery of Gentamicin Sulfate preventing nosocomial infections
Loic Pichavant, Hélene Carrié, Laurent Plawinski, Valérie Héroguez and Marie-Christine Durrieu
Laboratoire de Chimie des Polymeéres Organiques, Université de Bordeaux, Pessac, France

Design of a new composite structure based on resorbable synthetic and natural polymers for anterior cruciate
ligament reconstruction

Coline Pinese, Xavier Garric, Benjamin Notellet, Jean Coudane, Christian Gagnieu

Artificial Biopolymers department, Montpellier | University, France

Impact of silver-coated wound dressings on bacteria biofilm viability for the prevention of skin infections
Federica Paladini, Cinzia Di Franco, Angelica Panico, Gaetano Scamarcio, Alessandro Sannino, Mauro Pollini
Dhitech Scarl, Lecce, Italy

Characterization of Antibacterial Nano-Silver Coated Hydrogel Fibers for Biomedical Applications
Riccardo Raho, Fiorella Anna Lombardi, Federica Paladini, Sandro Boccarella, Alessandro Sannino, Mauro Pollini
Department of Engineering for Innovation, University of Salento, Lecce, ltaly

Optimization of Silicone as Implant Material for the Application in the Middle Ear: Incorporation of Functionalized
Nanoporous Silica Nanoparticles

Tanja Heemeier, Mandy Jahns, Songul Noyun, Laura Doniga-Crivat, Silke Besdo, Peter Behrens
Institute for Inorganic Chemistry, Leibniz University of Hannover, Germany

Temporary implant surfaces equipped with an anti-adhesive plasma fluorocarbon polymer film

Birgit Finke , Holger Testrich, Henrike Rebl, J. Barbara Nebe, Rainer Bader, Uwe Walschus, Michael Schlosser, Klaus-Dieter Weltmann,
Jurgen Meichsner

Leibniz Institute for Plasma Science and Technology, Greifswald, Germany

Biocompatible Conductive Coatings based on Carbon Nanotubes
Niklas Burblies , Katharina Kranz, Athanasia Warnecke, Peter Behrens
Institute of Inorganic Chemistry, Leibniz Universitat Hannover, Germany

Installing multifunctionality on titanium with RGD-decorated polymeric nanocapsules: Towards new osteointegrative
therapies

Pau Rocas-Alonso, Mireia Hoyos-Nogués, Josep Rocas, Fernando Albericio, José M. Manero, Javier Gil, Carlos Mas-Moruno
Institute for Research in Biomedicine, Barcelona, Spain

Improvement of Electrode Surfaces for Biomedical Applications by Nanoporous Platinum Coatings
Kim D. Kreiskéther, Nina Ehlert, Natalja Wendt, Hans-Christoph Schwarz, Athanasia Warnecke, Katharina Kranz, Peter Behrens
Institute of Inorganic Chemistry, Leibniz Universitat Hannover, Germany

Vancomycin loaded bioactive orthopeadic devices preventing infections
Hélene Carrié, Loic Pichavant, Laurent Plawinski, Gilles Amador, Valérie Héroguez and Marie-Christine Durrieu
Laboratoire de Chimie des Polymeéres Organiques, Université de Bordeaux, Pessac, France

Amidation via DMTMM: A New and Efficient Method for Hyaluronan Biomaterials Preparation
Matteo D'Este, Mauro Alini, David Eglin
AO Research Institute Davos, Switzerland

Silver nano-coatings on silk sutures for the prevention of surgical infections
De Simone Serena, Gallo Anna Lucia, Paladini Federica, Sannino Alessandro, Pollini Mauro
Dhitech Scarl, Lecce, Italy

Functionalisation of polyurethane films using YIGSR poly(e-lysine) linked dendrons to manipulate the human
mesenchymal cell response

Anna Guildford, Nicola Contessi, Mariagemiliana Dessi, Steve Meikle , Serena Bertoldi, Silvia Fare, Maria Cristina Tanzi and Matteo Santin
School of Pharmacy and Biomolecular Sciences, University of Brighton, UK

WITHDRAWN

Synthesis and Characterization of Chitosan/Hydroxyapatite Biocomposite Scaffolds for Potential Bone Repair
Applications

Vitor César Dumont, Nadia S. Vieira Capanema, Alexandra A. Piscitelli Mansur and Herman Sander Mansur

Center of Nanoscience, Nanotechnology and Innovation-CeNano?l, Federal University of Minas Gerais, Brazil

Synthesis of morphology controlled calcium phosphate nanobiomaterials for biomedical applications

P.J.T. Reardon, J. Huang, J. Tang
Department of Chemical Engineering and Mechanical Engineering, University College London, UK
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Dextran as a Versatile Scaffold for Hydrogel Formation with Hyaluronic Acid
Nick Dibbert, Bastian Dieter, Gerald Drager and Andreas Kirschning
Institute of Organic Chemistry, Leibniz University Hannover, Germany

Adsorption of Col | on poly(NaSS) grafted Ti6Al4V surfaces improves MC3T3-E1 osteoblast-like cells mineralization
Helena Felgueiras and Véronique Migonney
Laboratory of Biomaterials and Specialty Polymers, Université Paris XllI, France

Enhancement of integrin-mediated cell attachment by pre-adsorbed model proteins on poly(NaSS)-functionalized
Ti6Al4V susbstrates: a QCM-D study

Helena Felgueiras , Sven Sommerfeld, N. Sanjeeva Murthy, Joachim Kohn and Véronique Migonney
Laboratory of Biomaterials and Specialty Polymers, Université Paris XllI, France

Predicting Change in Constitutive Behaviour of Degrading Polymers
Hassan Samami, Jingzhe Pan
Department of Engineering, University of Leicester, UK

Nitric oxide releasing polyester blends for topical skin vasodilation
Victor Baldim and Marcelo Ganzarolli de Oliveira
Institute of Chemistry, University of Campinas, Brazil

Structural Integrity Assessment of a Polymer-based Knee Implant

Y. Fona, P. Reed, F. Pierron and M. Browne
Bioengineering Science Research Group, University of Southampton, United Kingdom

Fabrication of hydroxyapatite thin film with entirely c-plane surface
Masanobu Kusunoki, Yasuhiro Sakoishi, Katsuya Asano, Naoki Fujita, Takayuki Makino, Daisuke Oka
Faculty of Biology-Oriented Science and Technology, Kinki University, Japan

A Parametric Study of a Mathematic Model for Degradation of Bioresorbable Polymers
X. Chen and J. Pan
Department of Engineering, University of Leicester, UK

Patient Specific Implants Using a Novel Rapid Template Approach
A. Chan, P. Boughton, J. van Gelder, N. Young and A. Ruys
Biomedical Engineering, University of Sydney, Australia

Use of Ivory to Assess Composite Dentine Bonding
Saad Liagat, Paul Ashley, Laurent Bozec, Anne Young
Eastman Dental Institute, University College London, UK

Preparation of Porous Titanium-Polyglycolide Composites
Nobuyuki Hayashi, Shun Kojima, Masato Ueda, Masahiko Ikeda, Kenji Doi, Kazuki Hanami, Shigeo Mori, Hisashi Kitagaki, Shuntaro Terauch
Graduate School of Science and Engineering, Kansai University, Japan

Mechanical Properties and Surface of Ultrafine Grained Titanium for Dental Implants
Carlos Nelson Elias, Daniel J. Fernandes, Jochen Roestel
Instituto Militar de Engenharia, Brazil

Preparation and Characterization of Novel Composite Agarose Films for Wound Healing
Alma Akhmetova, Matthew llisley, Timur Saliev, Talgat Nurgozhin, Sergey Mikhalovsky and lain Allan
Department of Translational Medicine, Longevity and Global Health, Nazarbayev University, Kazakhstan

New approaches for the local prevention and treatment of fragilized osseous sites using doped-calcium phosphate

cements

C. Mellier, V. Schnitzler, E. Verron, F. Fayon, C. Despas, A. Walcarius, N. Rochet, J.-C. Scimeca, O. Gauthier, J.-M. Bouler, B. Bujoli and P._
Janvier

Pres L’'Unam, CNRS UMR 6230, Nantes, France
Robotic Deposition of 3D Scaffolds Using B-tricalcium Phosphates Inks for Bone Regeneration

Raguel Costa Richard, Renata Nunes Oliveira, Rossana Mara da Silva Moreira Thiré
Department of Materials Engineering, Federal University of Rio de Janeiro, Brazil

Evaluation of Bone Replacement Materials in a Rabbit Cranial Defect Model using MicroCT and Hard Tissue Histology
Gerlind Schneider and Dirk Linde
Department of Othorhinolaryngology, Friedrich Schiller University Hospital, Jena, Germany

A New Analytical Model of GAAS MESFET With Different Laws of Mobility
Y.Saidi, Z.Fares
Department of Physics, Mentouri University, Constantine, Algeria

Tayloring the Interfacial Adhesion of Anodised TiO, Nanotubes on Ti-6Al-4V Alloy for Medical Implants
U. Danookdharree , H. R. Le, R. Handy and C. Tredwin
School of Marine Science and Engineering, University of Plymouth, UK

Nano-sized a-tricalcium phosphate for bone cement
L. Vecbiskena, L. Altomare, L. De Nardo, R. Chiesa
Institute of Biomaterials and Biomechanics, Riga Technical University, Latvia

Single Cell Tracking of Haematopoietic Stem Cells in 3D Biomimetic Gradients
Michael Ansorge, Jiranuwat Sapudom, Tilo Pompe
Institute of Biochemistry, Universitat Leipzig, Germany

Electrochemical dissolution of stainless steel endodontic files fractured in the middle and apical thirds of the root canal
Caroline Amaral, Fabiola Ormiga and José Ponciano Gomes
Department of Metallurgy and Materials, Federal University of Rio de Janeiro, Brazil
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Photochemical nitric oxide release from a Flutamin derivative incorporated in Pluronic F127 hydrogel
Patricia Taladriz-Blanco and Marcelo G. de Oliveira
Institute of Chemistry, University of Campinas, Brazil

Electrospun Human Hair Keratin Matrices Affect Human Fibroblast Behavior Through Topographical Cues
Wan Ting Sow and Kee Woei Ng
School of Materials Science and Engineering, Nanyang Technological University, Singapore

Release Kinetics of Gentamicin, Moxifloxacin, Vancomycin, and Colistin from Gelatin Micro- and Nanospheres
J. Song, J. Odekerken, D. Léwik, T. Welting, F. Yang, J. Jansen and S. Leeuwenburgh
Department of Biomaterials, Radboud University Medical Centre, The Netherlands

Atmospheric Plasma Surface Modification of Electrospun Poly(L-Lactic Acid): Effect on Mat Properties and Cell
Culturing

Laura Calza, Vittorio Colombo, Luisa Stella Dolci, Andrea Fiorani, Maria Letizia Focarete, Matteo Gherardi, Romolo Laurita, Anna Liguori,
Santiago David Quiroga, Paolo Sanibondi

Department of Industrial Engineering, Universita di Bologna, Italy

Development and characterization of a tridimensional intestinal model to study protein drugs absorption
Carla Pereira, Francisca Araudjo, Pedro L. Granja, Bruno Sarmento
Instituto de Engenharia Biomédica, University of Porto, Portugal

Antifouling coatings of poly(ethylene glycol) on titanium for dental implants
Judit Buxadera-Palomero, Sergi Torrent, Cristina Calvo, F. Javier Gil, Cristina Canal, Daniel Rodriguez
Biomaterials, Biomechanics and Tissue Engineering group, Technical University of Catalonia, Barcelona, Spain

Hierarchical Structure of Multicomponent Polysaccharide-Based ECM Mimetics
Ortal Levi, Guy Hochbaum and Ronit Bitton
Department of Chemical Engineering, Ben-Gurion University of the Negev, Israel

Scavenging effect of Trolox released from brushite cements
Gemma Mestres, Carlos F Santos, Lars Engman, Cecilia Persson, Marjam Karlsson Ott
Department of Engineering Sciences, Uppsala University, Sweden

Thermomechanical properties and bioactivity of silicone hybrids containing inorganic biomedical fillers
I.-G. Athanasoulia, S.P. Vasilakos, P.A. Tarantili, Tr. Papadopoulos
Dental School, University of Athens, Greece

Kartogenin Conjugated Chitosan-Nano/Microparticles for the Intra-Articular Osteoarthritis Treatment
Mi Lan Kang, Ji Yun Ko, Ji Eun Kim, Gun Il Im
Department of Orthopedics, Dongguk University, llsan Hospital, Korea

Composition-Property Relationships for Lanthanum-Borate Glasses
K. O’Connell, H. O’Shea, Muhammad Hasan, D. Boyd
Department of Biological Sciences, Cork Institute of Technology, Ireland

Osteogenic Differentiation of AAMSCs on 17B-Estradiol Releasing Chitosan-Hydroxyapatite Scaffolds
Gllseren Irmak, T.Tolga Demirtas, Damla Altindal, Mert Calis, Menemge Gimdisderelioglu
Bioengineering Department, Hacettepe University, Turkey

Understanding the Physiochemical Interactions between Denture Adhesives and the aqueous phase

S. Gill, B.J Tighe , N. Roohpour, C. Jeffrey
Biomaterials Research Unit, Aston University, Birmingham, UK

New approach of biomaterial design to enhance osteogenesis at the interface bone/implant
Ibrahim Bilem, Pascale Chevallier, Laurent Plawinski, Eli Sone, Gaétan Laroche, Marie-Christine Durrieu
Laboratory of Surface Engineering, Laval University, Canada

Development of nanostructured silicone compolymers to deliver antimicrobials to treat human infected wounds

S Finnegan, S Rimmer, S Macneil, S Percival
Department of Chemistry , University of Sheffield, UK

Development of new approaches to fabricate scaffolds for deep zone engineered articular cartilage
Anne Canning, Paul Roach, Ying Yang, James Richardson
Institute of Science and technology, University of Keele, UK

Adhesives and their role in the reduction of HCAI, skin and wound infections

Steven L Percival, Rebecca Booth and Sean Kelly
Institute of Ageing and Chronic Disease, University of Liverpool, UK

The utilisation of poloxamer as a model to study the complexicity of biofilms and antimicrobial efficacy in biomaterials

Steven L Percival, Rebecca Booth and Sean Kelly
Institute of Ageing and Chronic Disease, University of Liverpool, UK

The use of the MBEC assay for quantitative and qualitative investigation of biofilm forming isolates isolated from
biomaterials

Rebecca Booth, Sean Kelly and Steven L Percival
Scapa Healthcare, Manchester, UK

Physical and chemical characteristics of adhesives for application on the skin
Sean Kelly, Rebecca Booth and Steven L Percival
Scapa Healthcare, Manchester, UK

The role of adhesives in biofilm prevention
Steven L Percival, Rebecca Booth and Sean Kelly
Institute of Ageing and Chronic Disease, University of Liverpool, UK
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Silicone adhesives and their use in skin and wound care
Sean Kelly, Rebecca Booth and Steven L Percival
Scapa Healthcare, Manchester, UK

A Computer Model for Polymer Degradation in the Presence of Acidic Drug
K. Sevim and J. Pan
Department of Engineering, University of Leicester, UK

In vitro degradability, bioactivity and cell responses to mesoporous magnesium silicate for bone regeneration
Jie Wei, Zhaoying Wu, Han Guo, Changsheng Liu
Key Laboratory for Ultrafine Materials, East China University of Science and Technology, P.R. China

Macromolecular crowding maintains tenogenic phenotype ex vivo

Kyriakos Spanoudes, Abhigyan Satyam, Abhay Pandit, Dimitrios Zeugolis
Network of Excellence in Functional Biomaterials, National University of Ireland, Galway

Effect of cooling rates after casting and subsequent Solution Treatment on Microstructure and Mechanical Strength of

Dental Silver Alloys with different Cu contents
Tomoya Yasuda, Toshikazu Akahori, Yushi Hoshiya, Tomokazu Hattori, Hisao Fukui
Graduate School of Science and Technology, Meijo University, Japan

Change in Microstructure and Mechanical Strength of Substitution Material for Dental Precious Alloys Fabricated by

Solidification under Various Conditions
Yushi Hoshiya, Toshikazu Akahori, Tomoya Yasuda, Tomokazu Hattori, Hisao Fukui
Graduate School of Science and Technology, Meijo University, Japan

Morphological Control of Layered Double Hydroxide Crystals as Drug Carrier by Organic Molecules with Carboxyl

Group
Taishi Yokoi, Sota Terasaka and Masanobu Kamitakahara
Graduate School of Environmental Studies, Tohoku University, Japan

Properties of B-TCP based Calcium Phosphate Cement using mechano-chemical process
J. Y. Bae, Y. Ida, K. Sekine, F. Kawano and K. Hamada
Department of Biomaterials and Bioengineering, University of Tokushima, Japan

Evaluation of osteoinductive properties of different combinations of macroporous biphasic ceramic (MBCP+™),

simvastatin, total bone marrow cells and rhBMP-2 in a rat subcutaneous induced membranes model
Erwan de Monés, Silke Schlaubitz, Reine Bareille, Chantal Bourget, Pascal Borget, Guy Daculsi, Marléne Durand, Jean-Christophe
Bioingénierie Tissulaire, Université Bordeaux, France

Fricain

Development and Characterization of Thermally Responsive PluronicF127-Chitosan-Kartogenin Conjugates Based

Dual Drug Delivery System
Mi Lan Kang, Ji Yun Ko, Ji Eun Kim, Gun Il Im
Department of Orthopedics, Dongguk University llsan Hospital, Korea

Transduction of Tissue-specific Transcription Factor Protein as a Tool for Tissue Engineering
Masayasu Mie, Shinya Hashimoto, Mami Kaneko and Eiry Kobatake
Department of Environmental Chemistry and Engineering, Tokyo Institute of Technology, Japan

Construction of Multifunctional Proteins by Integration of Scaffolds and Growth Factors
Eiry Kobatake and Masayasu Mie
Department of Environmental Chemistry and Engineering, Tokyo Institute of Technology, Japan

Gel-in-Gel extrusion of cells for soft and hard tissue construction
Erkan Tirker Baran and Vasif Hasirci
Center of Excellence in Biomaterials and Tissue Engineering, Middle East Technical University, Turkey

Real-time monitoring of chondrocyte activity by electrical impedance measurement
R. Mizota, Y. Morita and E. Nakamachi
Graduate School of Life and Medical Sciences, Doshisha University, Japan

Dynamic Hardness Evaluation of Two Phases of Au—x Pt—-8Nb Alloys for MRI-artifact-free Biomedical Devices
S. Inui, E. Uyama, E. Honda and K. Hamada

Institute of Health Biosciences, University of Tokushima, Japan

Electrospun fleeces fabricated from new biodegradable polyurethanes and evaluation of their use as tissue
engineering scaffolds for adipose-derived stem cells

Thorsten Laube, Alfred Gugerell, Ralf Wyrwa, Johanna Kober, Torsten Walter, Sylvia Nirnberger, Elke Gronniger, Simone Bronneke, Maike

Keck, Matthias Schnabelrauch
Biomaterials Department, INNOVENT eV, Jena, Germany

Design, Synthesis and Development of a Self-Assembled Polymeric Nanoparticle System for Gene Delivery
Li-yen Wong, Ernst Wolvetang, Justin Cooper-White
Tissue Engineering and Microfluidics Laboratory, University of Queensland, Brisbane, Australia

Biological Properties of an Acellular Xenogeneic Tendon Graft following Chemical and Irradiation Sterilisation

J H Edwards, J Fisher and E Ingham
Institute of Medical and Biological Engineering, University of Leeds, UK

Improved early cell adhesion on bioinert ceramics by alkaline phosphatase immobilization
Alieh Aminian, Bahareh Shirzadi, Laura Treccani and Kurosch Rezwan
Advanced Ceramics, University of Bremen, Germany

Thermoresponsive Hydrophobic Copolymer Brush for Cell Separation by Multi-Step Temperature Change
Kenichi Nagase, Yuri Hatakeyama, Tatsuya Shimizu, Katsuhisa Matsuura, Masayuki Yamato, Naoya Takeda, Teruo Okano
Tokyo Women’s Medical University, Japan
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P188 A Novel Biological Polyester Based Wet Spun Scaffold for Bone Tissue Engineering
Ayse Selcen Alagoz, Jose Carlos Rodriguez-Cabello, Nesrin Hasirci, Vasif Hasirci
Department of Biological Sciences, Middle Eastern Technical University, Turkey

P189 Development of novel hydroxyapatite-chitosan porous 3D scaffolds for biomedical applications
Dimitris Tsiourvas and Triantafillos Papadopoulos
Department of Biomaterials, School of Dentistry, University of Athens, Greece

P190 Controlled release of drugs from innovative multi-layered biodegradable coating on polymeric orthopaedic implants
Nerea Argarate , Beatriz Olalde, Garbifie Atorrasagasti, Jesus Valero, Sandra Carolina Cifuentes, Rosario Benavente, Marcela Lieblich, Jose
Luis Gonzalez-Carrasco

Networking Research Centre on Bioengineering, Biomaterials and Nanomedicine, Spain

P191 Study on calcium silicate / zein scaffold implanted in vivo by synchrotron radiation-based X-ray Imaging
Han Guo, Jie Wei, Changsheng Liu, Tigiao Xiao
Shanghai Institute of Applied Physics, CAS, P R China

P192 Fabrication and Characterization of Gelatin-based Polyurethane Vascular Graft for Tissue-engineering Applications
Paola Losi, Enrica Briganti, Luisa Mancuso, Alice Gualerzi,Tamer Al Kayal, Simona Celi, Silvia Volpi, Giacomo Cao, Giorgio Soldani
Laboratory of Biomaterials & Graft Technology, Institute of Clinical Physiology, Massa, Italy

P193 Controlling the Delivery of Vascular Endothelial Growth Factor and Platelet Derived Growth Factor
Laura Kelly, Laura Platt, Sheila MacNeil, Paul Genever, Tim Chico, Stephen Rimmer
Department of Chemistry, University of Sheffield, UK

P194 Cell Behaviour on Self-assembled Nanohole Arrays on Type 316L Stainless Steel Formed by Anodic Process
Sayaka Miyabe , Yushi Fujinaga, Hiroaki Tsuchiya and Shinji Fujimoto
Division of Materials and Manufacturing Science, Osaka University, Japan

P195 Strontium-substituted CaP bone cements for the treatment of osteoporotic bone defects
Matthias Schumacher, Arne Helth, Anja Lode, Anne Bernhardt, Anja Hen3, Marcus Rohnke, Seemun Ray, Ulrich Thormann, Volker Alt and
Michael Gelinsky
Centre for Translational Bone, Joint and Soft Tissue Research, Technische Universitat Dresden, Germany

P196 Mesoporous bioactive glass/CaP bone cement composites as drug delivery system
Matthias Schumacher and Michael Gelinsky
Centre for Translational Bone, Joint and Soft Tissue Research, Technische Universitat Dresden, Germany

P197 The influence of PEG/PCL ratio on properties of PU/B-TCP composites for orthopaedic applications
Piotr Szczepariczyk, Kinga Pielichowska, Jan Chtopek
AGH University of Science and Technology, Department of Biomaterials, Krakéw, Poland

P198 Effect of fibre reinforcement on the crystallinity of PEEK for articular joint implants
Marco Regis, Simonetta Fusi, Michele Pressacco, Marco Zanetti and Pierangiola Bracco
R&D Department, Limacorporate, Italy

P199 Effect of surface roughness on the biocompatibility of Ti,Zr,oCusgPd4, bulk metallic glass
Andreu Blanquer, Anna Hynowska, Carme Nogués, Elena Ibafiez, Maria Dolors Baré, Jordi Sort, Eva Pellicer and Lleonard Barrios
Dept. Biologia Cellular, Fisiologia i Immunologia, Universitat Autonoma de Barcelona, Spain

P200 Plasma assisted production of residual solvent free PLLA electrospun scaffolds
V. Colombo, D. Fabiani, M.L. Focarete, M. Gherardi, C. Gualandi, R. Laurita, M. Zaccaria
Department of Industrial Engineering, Universita di Bologna, Italy

P201 Fabrication of Stable Biocatalytic Networks for the Cascadable Manufacture of Fine Chemicals
Christopher Hickling , Helen Toogood, Alberto Saiani, Nigel Scrutton and Aline Miller
Chemical Engineering and Analytical Sciences, Manchester Institute of Biotechnology, University of Manchester, UK

P202 Crosslinked albumin hydrogel as adhesion barrier to prevent postoperative fibrosis
Burkhard Schlosshauer, Dominic Stadel, Elke Rist, Helmut Wurst, Jirgen Mollenhauer, Erich K. Odermatt
NMI Natural and Medical Sciences Institute, Reutlingen, Germany

P203 Local Inflammatory Tissue Response After Implantation of Electrospun Polylactide Fiber Meshes With and Without
Plasma-Polymerized Allylamine in Rats
Andreas Hoene , Matthias Schnabelrauch, Ralf Wyrwa, Birgit Finke, Silke Lucke, Uwe Walschus, Michael Schlosser
Department of Surgery, University Medical Center Greifswald, Germany

P204 Differentiation of Macrophage Involvement in Tissue Regeneration Following Implantation of Biodegradable Matrices
in Rats

Silke Lucke , Uwe Walschus, Andreas Hoene, Jens-Wolfgang Pissarek, Matthias Schnabelrauch, Michael Schlosser
Department of Medical Biochemistry and Molecular Biology, University Medical Center Greifswald, Germany

P205 In vitro and in vivo osteoinductive potential of polycaprolactone-based bioactive composite scaffold fabricated via
additive manufacturing technology
Patrina S. P. Poh, Dietmar W. Hutmacher, Boris M. Holzapfel, Molly M. Stevens and Maria A. Woodruff
Institute of Health and Biomedical Innovation, Queensland University of Technology, Australia

P206 PLA-Glass Composites For Bone Tissue Engineering
Jodo S. Fernandes, Ricardo A. Pires, Rui L. Reis
3B’s Research Group, University of Minho, Guimaraes, Portugal

P207 Stability of Peptide Hydrogels in Cell Culture Conditions
I. Nawi, V. L. Workman, A. M. Smith, A. F. Miller and A. Saiani
School of Materials & Manchester Institute of Biotechnology, The University of Manchester, UK

B
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P208 Guiding bone cells with surface patterned nano-calcium phosphate
Gillian Munir, Mohan J. Edirisinghe, Lucy Di Silvio, Miriam Rafailovich and Jie Huang
Department of Mechanical Engineering, University College London, UK

P209 The Potential Role of Statins in the Regeneration of Osteoporotic Tissue and the Use of Star Degradable Polymers for
Controlled Local Delivery

Jason Burke , Sarah Cartmell, Nicola Tirelli
Institute of Inflammation & Repair, University of Manchester, UK

P210 Effective Cellular Uptake of Exosomes Using Cationic Lipids and pH-sensitive Fusogenic Peptide
Ikuhiko Nakase
Nanoscience and Nanotechnology Research Center, Osaka Prefecture University, Japan

P211 Borates-loaded Biomaterials to trigger Cell Differentiation
P. Rico, A. Rodrigo-Navarro, M. Salmeron-Sanchez
Center for Biomaterials and Tissue Engineering, Universitat Politécnica de Valéncia, Spain

P212 Animal Experiment on In-vivo Galvanic Corrosion of SUS316L and Ti-6Al-4V. Observation of tissue reaction at 52
weeks after implantation

Y.Kato, A. Ito, T. Hattori, T. Akahori, N.Kimata, K. Sato
Dept. of Materials Science and Engineering, Meijo University, Nagoya, Japan

P213 The degradation relationship between mechanical and in vitro testing of a phosphate glass fibre composite
R. J. Colquhoun and Prof K.E. Tanner
Department of Biomaterials, University of Glasgow, UK

P214 Animal Experiment on In-vivo Galvanic Corrosion of SUS316Land Ti-6Al-4V. Surface observation and EPMA element
mapping analysis
A.lto’ Y. Kato, T. Hattori, T. Akahori, N.Kimata, K. Sato
Dept. of Materials Science and Engineering, Meijo University, Nagoya, Japan

P215 Nanoscale Roughness Influences on Cell Proliferation
Prabhjeet Kaur Dhillon, Ajay Kumar, Shalmoli Bhattacharyya and Subhendu Sarkar
Department of Physics, Indian Institute of Technology Ropar, Punjab, India

P216 Role of Fibronectin assembly in Mesenchymal Stem Cell differentiation
P. Rico, H. Mnatsakanyan, M. Salmeron-Sanchez
Center for Biomaterials and Tissue Engineering, Universitat Politécnica de Valéncia, Spain

pP217 Graphene oxide and 4-arm-PPO-PEO composite hydrogels for injectable biomedical applications
Yunki Lee, Jin Woo Bae, and Ki Dong Park
Department of Molecular Science and Technology, Ajou University, Suwon, Republic of Korea

p218 pH-Mediated Surfactant Release in the Development of Self-Sterilising Urinary Biomaterials
C. P. McCoy, J. L. Trotter, N. J. Irwin, L. Carson, D. S. Jones
School of Pharmacy, Queen’s University Belfast, UK

P219 Silica Beads Grafted with Thermoresponsive Cationic Copolymer Brush Possessing Quaternary Amine Group for
Effective Thermoresponsive lon-exchange Chromatography

Kenichi Nagase , Mike Geven, Saori Kimura, Jun Kobayashi, Akihiko Kikuchi, Yoshikatsu Akiyama, Dirk W. Grijpma, Hideko Kanazawa and
Teruo Okano

Institute of Advanced Biomedical Engineering and Science, Tokyo Women’s Medical University, Japan
P220 Thermo-Responsive Nano-Structured Surface Modulates Cell Adhesion and Detachment

Yoshikazu Kumashiro, Morito Sakuma, Masamichi Nakayama, Nobuyuki Tanaka, Kazuo Umemura, Masayuki Yamato and Teruo Okano
Institute of Advanced Biomedical Engineering and Science, Tokyo Women’s Medical University, Japan

pP221 Reciprocating Sliding Friction of Polyvinyl Alcohol Hydrogels as Articular Cartilage Substitutes
Takashi Hayami, Koji Morimoto, Yoshihiro Kimura, Noriyasu Hirokawa and Tadashi Shibue
Faculty of Biology-Oriented Science and Technology, Kinki University, Japan

p222 Comparison of Inverse-opal and Salt-leached Silk Fibroin Scaffolds for Bone Tissue Engineering
Marianne Sommer, Jolanda Vetsch, Jessica Leemann, Ralph Miiller, Sandra Hofmann and André Studart
Department of Materials, ETH Zurich, Switzerland

p223 Towards Biocompatible Medical Devices: Modification of Polymer and Metal Surfaces
J. Buchholz, C. Hess, A. Kirschning, L. Méller, M. Pflaum, S. Schmeckebier, M. Stiesch, B. Wiegmann, A. Winkel, G. Drager
Institute of Organic Chemistry, Gottfried Wilhelm Leibniz Universitat Hannover, Germany

pP224 Evaluation of network and pore morphology of self-assembling peptides for biomimetic therapy
Franziska Koch and Uwe Pieles
ICB/Nanotechnology, University of Applied Sciences, Muttenz, Switzerland

P225 Morphological Gradients for Protein-Adsorption and Blood-Interaction Studies
Rebecca P. Huber, Katharina Maniura-Weber, Nicholas D. Spencer
Department of Materials, ETH Zurich, Switzerland

P226 An Innovative Intraocular Lens Surface Functionalization to Control Posterior Capsular Opacification
Yi-Shiang Huang, Virginie Bertrand, Dimitriya Bozukova, Christophe Pagnoulle, Edwin De Pauw, Marie-Claire De Pauw-Gillet and Marie-
Christine Durrieu
Institut Européen de Chimie et Biologie, University of Bordeaux I, Pessac, France

p227 Optical Projection Tomography as a Tool for Visualizing Hydrogels Microstructures
A. M. Soto, J. Koivisto, J. E. Parraga, J. Silva-Correia, J. M. Oliveira, R. L. Reis, M. Kellomé&ki, J. Hyttinen, E. Figueiras
Computational Biophysics and Imaging Group, Tampere University of Technology, Finland
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pP228 Adsorption Profiles of Inflammatory Cytokines by Activated Carbon Beads and Monoliths for Haemoperfusion
Alma Akhmetova, Sergey Mikhalovsky, Timur Saliev, Talgat Nurgozhin
Department of Translational Medicine, Nazarbayev University, Kazakhstan

P229 Evaluation of short-term degradation of bicomponent electrospun fibres via AFM analysis
Marica Marrese, Vincenzo Guarino, Valentina Cirillo, Luigi Ambrosio
Institute for Polymers, Composites and Biomaterials, National Research Council of Italy, Naples, Italy

P230 Optimization of titanium foam scaffold with bioactive surface obtained by chemical treatment
Cristina Caparrds , Monica Ortiz-Hernandez, Meritxell Molmeneu, Miguel Punset, Jose Antonio Calero, F. Javier Gil
Biomaterials, Biomechanics and Tissue Engineering Group, Technical University of Catalonia, Barcelona, Spain

p231 Application of Central Composite Design to Evaluate the Effect of Dry-Spinning Parameters on Poly (e-caprolactone)
Fibers Properties
B. Azimi, P. Nourpanah, M. Rabiee, M. G. Cascone, A. Baldassare, S. Arbab, L. Lazzeri
Department of Textile Engineering, Amirkabir University of Technology, Tehran, Iran

P232 Gentamicin-Loaded Microparticles Immobilized on Porous Scaffolds for Prevention of Biomaterials-Related Bone
Infections
Urszula Posadowska , Malgorzata Krok-Borkowicz, Lucja Rumian, Elzbieta Pamula
Faculty of Materials Science and Ceramics, AGH — University of Science and Technology, Krakow, Poland

P233 Investigating Mesenchymal Stem Cell Self-Renewal on Nanotopography
L.C.Y. Lee, L-A. Turner, N. Gadegaard, S. Yarwood, R.M.D. Meek, M.J. Dalby
Centre for Cell Engineering, University of Glasgow, UK

P234 Elastomeric Polycaprolatone scaffold for cardiovascular tissue engineering
Shraddha Thakkar, Anita Mol Driessen and Frank Baaijens
Soft Tissue Biomechanics & Tissue Engineering, Eindhoven University of Technology, the Netherlands

P235 New Injectable Elastomeric Materials for Hernia Repair and their Biocompatibility in vitro and in vivo
J. Skrobot, L. Zair, W. Ignaczak, M. Ostrowski, M. El Fray
Division of Biomaterials and Microbiological Technologies, West Pomeranian University of Technology, Szczecin, Poland

P236 Corrosion resistance assessment of NiTi alloys in 0.9% NacCl solution
Camila Dias dos Reis Barros (Camila Barros) and José Antdnio da Cunha Ponciano Gomes (Ponciano Gomes)
Department of Metallurgy and Materials Engineering, Federal University of Rio de Janeiro, Brazil

P237 Supermacroporous Cryogels for Bioligand Binding
Ganesh Ingavle, Yishan Zheng, Carol Howell, Irina Savina and Susan Sandeman
Biomaterials and Medical Devices Research Group, University of Brighton, UK

P238 Modification of nanofiber scaffold by biologically active substances and study of biocompatibility
Méria Hnatova, Monika Michlikova, Jana Draguriova, Dusan Bako$
Faculty of Chemical and Food Technology, Slovak University of Technology, Bratislava, Slovakia

P239 Pre-clinical Evaluation of Additive Manufactured Surfaces for Orthopaedic Applications
Grace Stevenson, John Haycock, Sarrawat Rehman, James Hunt and Edward Draper
JRI Orthopaedics Ltd, Sheffield, UK

P240 Central Venous Catheters Functionalised with Chlorhexidine-Hexametaphosphate Nanoparticles for Prolonged Anti-

Biofilm Efficacy

Helena Grady, Sarah Maddocks, Rachel Dommett, Rikke Meyer, Mira Okshevsky, Andrew Collins, Sameer Rahatekar, Michele Barbour
Bristol Centre for Functional Nanomaterials, University of Bristol, UK

pP241 Preliminary data on sol-gel silicate glasses containing magnesium and zinc for dental tissue regeneration
G. Theodorou, E. Kontonasaki, L. Papadopoulou, N. Kantiranis, G. Zachariades, O.M. Goudouri, A. R. Boccaccini, K.M. Paraskevopoulos, P.
Koidis

Department of Physics, Aristotle University of Thessaloniki, Greece

P242 Material-driven fibronectin networks: modulating the degree of fibrillogenesis
Hayk Mnatsakanyan, Aar6n Maturana Candelas, Alexandre Rodrigo-Navarro, Patricia Rico, José Antonio Gémez Tejedor, Manuel Salmerén-
Sanchez, Roser Sabater i Serra

Center for Biomaterials and Tissue Engineering, Universitat Politéncia de Valéncia, Spain
P243 WITHDRAWN

P244 Development of Biodegradable Virus and miRNA Eluting Stent Technology
Hannah Stepto, Keith Oldroyd, Lee Cronin, Andrew H Baker
College of Medical Veterinary and Life Sciences, University of Glasgow, UK

pP245 Composite bone cement to improve the primary stability of orthodontic mini-screws
Alberto Lagazzo, Fabrizio Barberis, Elisabetta Finocchio, Cristian Restano, Marco Capurro
Department of Civil, Chemical and Environmental Engineering, University of Genoa, Italy

P246 Characteristics and Cytocompatibility of Novel Borophosphate Glasses
Chenkai Zhu, Ifty Ahmed, Xiaoling Liu, Andy Parsons, Jingsong Liu, Chris Rudd
Division of Materials, Mechanics and Structures, University of Nottingham, UK

pP247 Gelatin/Chitosan Microspheres for a Modulated Drug Delivery System
Costantino Del Gaudio, Valentina Crognale, Pierluca Galloni, Domenico Ribatti, Alessandra Bianco
Department of Enterprise Engineering, University of Rome “Tor Vergata”, Italy

P248 Design of Multi-Component Artificial Extracellular Matrices and their Effects on Cells Relevant to Wound Healing
S. Rother, S. Thones, J. Salbach-Hirsch, S. Moeller, M. Schnabelrauch, U. Anderegg, L. C. Hofbauer, V. Hintze, D. Scharnweber
Max Bergmann Center of Biomaterials, TU Dresden, Germany
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P249 Nanowires on Ti-6Al-4V for Creation of Antimicrobial Orthopaedic Implant Surfaces
Terje Sjostrom, Angela Nobbs and Bo Su
School of Oral & Dental Sciences, University of Bristol, UK

P250 Evaluation of In Vitro Cytocompatibility of Alginate-Gelatin Crosslinked Hydrogels
Bapi Sarker, Raminder Singh, Judith A. Roether, Rainer Detsch, lwona Cicha and Aldo R. Boccaccini
Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

P251 Osteoblastic Differentiation Induced by Bioactive Glass-Ceramic Surfaces
E.P. Ferraz, P.T. de Oliveira, M.M. Beloti, M.C. Crovace, O. Peitl-Filho, A.L. Rosa
School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

pP252 Effect of surfaces properties on bone differentiation in composite scaffolds
Vincenzo Guarino, Marica Marrese, Francesca Veronesi, Paola Torricelli, Monica Sandri, Anna Tampieri, Milena Fini, Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy, Naples

P253 Controlling Mechanical Properties of Electrospun Gelatin Scaffolds
Kaido Siimon, Paula Reemann, Uno Mé&eorg, Martin Jarvekilg
Institute of Physics, University of Tartu, Estonia

P254 Nanoscale Imaging and Quantitative Nanomechanical Characterization of Biomaterials by Atomic Force Microscopy
Rob Field, Alex Winkel, Elmar Hartmann, Torsten Mueller, Florian Kumpfe, Joerg Barner
JPK Instruments Ltd, Cambridge, UK

P255 Transfer of CVD Graphene onto Polymer Substrates: Implications to Blood-Contacting Surfaces
Gordon Xiong, Antonio Castro Neto, Cleo Choong
School of Materials Science and Engineering, Nanyang Technological University, Singapore

P256 Contribution of new analgesic or antibacterial properties on an implant for parietal refection: an in vitro and in vivo
evaluation
Nicolas Blanchemain, Guillaume Vermet, Stephanie Degoutin, Feng Chai, Christel Rousseaux, Christel Neut, Bernard Martel, Frederic
Hildebrand

INSERM U1008, Biomaterial Research group, University Lille 2, France

pP257 Novel nano-particular calcium phosphate and carbonate phases made by electro-migration technique. A component of
silica/collagen based bone replacement materials

Benjamin Kruppke, Christiane Heinemann, Sascha Heinemann, Anne Keroué, Maria Jager and Thomas Hanke
Max-Bergmann-Centre of Biomaterials, Technische Universitat Dresden, Germany

pP258 In-situ Synthesized Silver Nanoparticles in Silk Fibroin Nanofibers: Effect of Fibroin Morphology on Ag+ Release
Kinetics

Semih Calamak, Eda Ayse Aksoy, Nusret Ertas, Ceren Erdogdu, Meral Ozalp, Kezban Ulubayram
Graduate Department of Nanotechnology and Nanomedicine, Hacettepe University, Ankara, Turkey

P259 Sustained Release of Azithromycin from an Electrospun Polycaprolactone Membrane for Guided Tissue Regeneration
Asha Mathew , Cedryck Vaquette, Dietmar Hutmacher and Saso Ivanovski
Tissue Engineering and Regenerative Medicine, Griffith University, Australia

P260 Functional Characterisation of SDF-1a GAG Binding Variants
Nydia Panitz, Lars Baumann, Stephan Theisgen, Daniel Huster and Annette G. Beck-Sickinger
Institute of Biochemistry, University Leipzig, Germany

P261 Polystyrene Sodium Sulfonate Grafted Electrospun Membrane for Applications in Guided Bone Regeneration
C. Vaquette, V. Migonney, S. Ivanovski, D. Hutmacher
Institue of Health and Biomedical Innovation, Queensland University of Technology, Australia

P262 Chlorhexidine-based Antimicrobial Nanoparticles as a Coating for Dental Implants
Natalie Wood , Howard Jenkinson, Dominic O’Sullivan, Sean Davis and Michele Barbour
Bristol Centre for Functional Nanomaterials, University of Bristol, UK

P263 PEGylation as a method of modification of collagen-elastin based scaffolds for tissue engineering
Joanna Skopinska-Wisniewska , Anna Bajek, Justyna Sitkowska, Alina Sionkowska
Faculty of Chemistry, Nicolaus Copernicus University, Torun, Poland

P264 Gelatin Biofunctionalization of Poly(L-Lactide-co-Glycolide) Surfaces by Post-Plasma Grafting of AEMA
Malgorzata Krok-Borkowicz, Olga Musial, Paulina Kruczala, Timothy Douglas, Sandra Van Vlierberghe, Peter Dubruel, Elzbieta Pamula
Department of Biomaterials, AGH University of Science and Technology, Krakow, Poland

P265 Osteoinductive effects of simvastatin loading on mesoporous silica and titania nanoscaled thin films
Miriam Lopez-Alvarez, Vanesa Lopez-Puente, Jorge Pérez-Juste, Julia Serra, Isabel Pastoriza-Santos, Pio Gonzalez
New Materials Group, University of Vigo, Spain

P266 Chitosan-catechol/graphene nanocomposite for biosensing applications
Peter Sobolewski, Magdalena Pilarz, Matgorzata Aleksandrzak, Ewa Mijowska, Jacek Podolski, Mirostawa El Fray
Division of Biomaterials and Microbiological Technologies, West Pomeranian University of Technology, Szczecin, Poland

P267 Fabrication of microparticles and patterned substrates for directing stem cell growth
Y. Yang, L. Glennon-Alty, A. Ahmed, L. Qian, P. Murray, D. Bradshaw and H. Zhang
Department of Chemistry, University of Liverpool, UK

P268 Selenium-doped calcium phosphate coatings on titanium implants with inhibition properties on cancerous osteoblasts
Cosme Rodriguez-Valencia , Miriam Lépez-Alvarez, Julia Serra, Pio Gonzalez
Department of Applied Physics, University of Vigo, Spain
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Effects of stirring condition and fluid perfusion on the in-vitro degradation of calcium phosphate cement
Jie An, J.G.C.Wolke, S.C.G.Leeuwenburgh, J.A.Jansen
Department of Biomaterials, Radboud University Medical Center, The Netherlands

Ultrastructural features of mesenchymal stem cells in calcium alginate hydrogel during osteogenic differentiation by
means of FIB-SEM

Jakub Grzesiak , Krzysztof Marycz, Agnieszka Smieszek, Anna Siudzifiska
Electron Microscopy Laboratory, Wroclaw University of Environmental and Life Sciences, Poland

High Throughput Production and Analysis of Tissue Engineering Scaffolds prepared using Combinatorial Chemistry
Erwin Zant, Maarten M. Blokzijl, Dirk W. Grijpma
Department of Biomaterials Science and Technology, University of Twente, The Netherlands

Relationship between physical properties and biological response in tyrosine-derived polyarylates explored by
association rules

Daniela C. Soto and Loreto M. Valenzuela

Department of Chemical and Bioprocess Engineering, Pontificia Universidad Catdlica de Chile

Generation of functional oxygen groups on parylene C for enhanced biocompatibilty: LDI-MS investigations
M. Gotda-Cepa, N. Aminlashgari, M. Hakkarainen, K. Envall, A. Kotarba
Faculty of Chemistry, Jagiellonian University, Krakow, Poland

Controlled Drug Delivery From Bioresorbable Magnesium Orthopaedic Implants
Jessica A. Lyndon, Ben J. Boyd and Nick Birbilis
Department of Materials Engineering, Monash University, Australia

Effect of Different Crosslinking Treatments on the Physical Properties of Collagen-based Scaffolds
Luca Salvatore, Deborah Pedone , Emanuela Calo, Valentina Bonfrate, Marta Madaghiele
Department of Engineering for Innovation, University of Salento, Italy

Degradation and mechanical properties of biodegradable PLGA film
Reyhaneh Neghabat Shirazi, Yury Rochev, Peter McHugh
Mechanical and Biomedical Engineering, National University of Ireland, Galway

Temporal Analysis of Dissolution By-Products and Genotoxic Potential of Spherical Zn-Si Bioglass: “Imageable beads”
for Transarterial Embolization

Muhammad Sami Hasan, Sharon Kehoe and Daniel Boyd

Department of Applied Oral Sciences, Dalhousie University, Halifax, Canada

A modular flow-chamber bioreactor as a tool for the analysis of degradable materials
Frank Feyerabend, Ralf Pértner and Regine Willumeit
Institute of Materials Research, Helmholtz-Zentrum Geesthacht, Germany

Use of a PTMC-PEG-PTMC coated PTMC film as a postoperative adhesion barrier
Vincent Verdoold , Ruben R.M. Vogels, Kevin W.Y. van Barneveld, Nicole D. Bouvy and Dirk W. Grijpma
MIRA Institute for Biomedical Technology and Technical Medicine, University of Twente, The Netherlands

Comparison of Sr-substituted Hydroxyapatite Obtained of Various Precursors through Neutralization Reaction:
Characterisation at the Bulk and Particle Level

L. Stipniece, K. Salma-Ancane and L. Berzina-Cimdina

Institute of General Chemical Engineering, Riga Technical University, Latvia

Hybrid Multi-layered Coatings for Surface Functionalization of Magnesium alloys for biomedical applications
Laura Cdérdoba, Christophe Hélary, Thibaud Coradin, Fatima Montemor
Instituto Superior Técnico, Technical University of Lisbon, Portugal

Degradation in the Jar: Optimising the in vitro enzymatic degradation of collagen-based devices
Avyelén L Helling, Eleni Tsekoura, Gerard Wall, Yves Bayon, Abhay Pandit, Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway

Composite Collagen/Bioceramics Strips, Plugs for Bone Filling Defect Repair: A Comparative Study
Thomas Miramond, Thibaut Galtier, Guy Daculsi, Pascal Borget
Inserm UMRS 791, Université de Nantes, France

Development of Artificial Stem Cell Microenvironments for Tissue Engineering Applications
llida Ortega Asencio, Sheila MacNeil, Aileen Crawford, Paul Hatton, Frederik Claeyssens
School of Clinical Dentistry, University of Sheffield, UK

Fabrication of dispersible nanocrystals of bioceramics via a modified Pechini method under non-stoichiometric
condition

Yuko Omori, Masahiro Okada, Shoji Takeda, Naoyuki Matsumoto

Graduate School of Dentistry, Osaka Dental University, Japan

Titanium with Nanotopography Drives Mesenchymal Stem Cells to Osteoblast Differentiation through miR-4448, -4708
and -4773 Downregulation

R.B. Kato, B. Roy, F.S. de Oliveira, E.P. Ferraz, P.T. de Oliveiral, M.Q. Hassan, A.L. Rosa, M.M. Beloti

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

Semi-interpenetrating polymer networks (SIPNs) incorporating polygalacturonic acid as biocompatible materials for
implantable medical devices

A. O’ Carroll, C. McCoy and L. Carson
School of Pharmacy, Queen’s University Belfast, UK
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P288 In Vivo Assessment of Titanium Devices loaded with gentamicin in a methicillin-resistant Staphylococcus aureus
Rabbit Osteomyelitis Experimental Model

Gilles Amador, Loic Pichavant, Héléne Carrié, Laurent Plawinski, Valérie Héroguez, Cédric Jacqueline and Marie-Christine Durrieu
Faculté de Médecine, Université de Nantes, France

P289 Radially Aligned Collagen Scaffolds for Deterministic 3D Models of Cancer Migration
Anke Husmann, Jonathan Campbell, Samuel Troughton, Robert Hume, Christine J. Watson and Ruth Cameron
Department of Materials Science and Metallurgy, University of Cambridge, UK

P290 Recombinant Production of Antimicrobial Spider Silk for Wound Dressing Materials
L. Nilebéck, R. Jansson and M. Hedhammar
Department of Anatomy, Physiology and Biochemistry, Swedish University of Agricultural Sciences, Sweden

P291 Sol-Gel Hybrids with RAFT-Polymerised Branched Methacrylate Copolymers as Organic component for Tissue
Engineering
Justin Chung, Anthony Magon, Theoni Georgiou, Julian R. Jones
Department of Materials, Imperial College London, UK

P292 In vitro Evaluation of a Novel Injectable Thermo-Responsive Polymeric Hydrogel for the Delivery of Self-Assembly
Peptide Nanoparticles Containing an Osteoconductive Agent
S. Pentlavalli, P. Chambers, A. Massey, M. O’Doherty, H. McCarthy and N. Dunne
School of Mechanical and Aerospace Engineering, Queen’s University Belfast, UK

P293 Design of Drug-immobilized Polylactide-graft-Poly(ethyle glycol) as a Temperature-Responsive Injectable Polymer for
Controlled Release of Low-molecular-weight Water Soluble Drugs
Yuichi Ohya, Masay Umezaki, Yasuyuki Yoshida, Akihiro Takahashi and Akinori Kuzuya
Department of Chemistry and Materials Engineering, Kansai University, Japan

P294 Localized Corrosion Behaviour of Stainless Steel and Titanium Based Hard Tissue Implants
llven Mutlu and Enver Oktay
Metallurgical and Materials Engineering Department, Istanbul University, Turkey

P295 Degradation of Calcium-Phosphate Based Glasses Controlled by TiO, Addition
A. M. B. Silva, J. M. Oliveira, M. H. V. Fernandes
Centre for Research in Ceramics and Composite Materials, University of Aveiro, Portugal

P296 Comparison of UV and EDC Cross-linking on Mechanical Properties of Collagen-based Scaffolds for Myocardial Tissue
Engineering
Natalia Davidenko , Carlos Schuster, Ruth Cameron, Serena Best
Department of Materials Science and Metallurgy, University of Cambridge, UK

P297 Electrochemical Corrosion Behaviour of Highly Porous Beta-Type Ti-Nb-Cu Alloy
llven Mutlu
Metallurgical and Materials Engineering Department, Istanbul University, Turkey

P298 Recombinant Affinity Silk for Presentation of Active Protein Domains
R. Jansson, N. Thatikonda, P.-A. Nygren, M. Hedhammar
Department of Anatomy, Physiology and Biochemistry, SLU, Sweden

P299 One-pot synthesis of hybrid biocompatible hydrogels based on methacrylamide gelatin and polyacrylamide
A. Serafim, C. Tucureanu, D. Petre, D.M. Dragusin, A. Salageanu, S. Van Vlierberghe, P. Dubruel, I.C. Stancu
University Politehnica of Bucharest, Romania

P300 Bactericidal and cell compatible titanium surfaces with TiO, nanowires
T. Diu, M. Ry adnov, N. Faruqui, B. Lamarre, H. Jenkinson and B. Su
School of Oral and Dental Sciences, University of Bristol, UK

P301 Precise Hyaluronan-tyramine synthesis for tailored cellular microenvironments
Claudia Loebel , Matteo D Este, Mauro Alini, Marcy Zenobi-Wong and David Eglin
AO Research Institute Davos, Switzerland

P302 Hyaluronic Acid-Coated Chitosan Nanoparticles: the Influence of Hyaluronic Acid Presentation
Arianna Gennari, Erwin Hohn, Abdulaziz Almalik, Nicola Tirelli
Institute of Inflammation and Repair, University of Manchester, UK

P303 Real-time Monitoring of DNA Plasmid Interactions with Poly (e-lysine) Dendrons using Optical Waveguide Lightmode
Spectroscopy (OWLS)
Steve Meikle, Valeria Perugini, Mariagemiliana Dessi, Wanda Lattanzi, Enrico Pola, Giandomenico Logroscino, Gary Phillips, Matteo Santin
School of Pharmacy and Biomolecular Sciences, University of Brighton, UK

P304 The Atomic-Scale Structure of Bio-Resorbable Glasses: Na,0:P,05
David Pickup, Robert Moss, Jenni Vibert and Robert Newport
School of Physical Sciences, University of Kent, UK

P305 Preparation and characterization of Sr, Zn, Si and Fe-doped hydroxyapatite nanoparticles
Zhitong Zhao, Montserrat Espanol, Maria-Pau Ginebra
Department Materials Science and Metallurgy, Technical University of Catalonia, Spain

P306 Endothelization and thrombogenicity response of CoCr alloy nano depth patterns for cardiovascular stents
R. Schieber, M. Fernandez-Yague, M. Hans, M. Diaz-Ricart, G. Escolar, F. Javier Gil, F. Mucklich, M. Pegueroles
Materials Science Department, Universitat Politecnica de Catalunya, Spain

P307 Cell Spraying Approach in vitro for Coating of Respiratory Tissue Engineered Constructs
A. L. Thiebes, S. Albers, S. Jockenhoevel and C. G. Cornelissen
Helmholtz-Institute, RWTH Aachen University, Germany
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P308 Biodegradable hyper-branched tissue adhesives for meniscus tears
Agnieszka I. Bochyriska, Tony G. van Tienen, Gerjon Hannink, Pieter Buma, Dirk W. Grijpma
Department of Orthopaedics, Radboud University Nijmegen Medical Centre, The Netherlands

P309 WITHDRAWN

P310 Impact of Surface Treatment on the Properties of Dental Implant Materials
M. Murphy, R. Lindsay, A. Thomas and N. Silikas
School of Materials, University of Manchester, UK

P311 Monodisperse microspheres loaded with gentamicin dioctyl sodium sulfosuccinate for the treatment of orthopaedic
infections
Gert-Jan A. ter Boo, Dirk W. Grijpma, Geoff Richards, Fintan T. Moriarty and David Eglin
AO Foundation, Davos, Switzerland

P312 Retention of Myoblast Differentiation Capacity in 3D Culture on TIPS Microspheres
Nina Parmar Richard Day
Applied Biomedical Engineering Group, University College London, UK

P313 Corrosion behaviour of beta titanium alloys containing zirconium for dentistry
J. Foijt, L. Joska, A. Bernatikova and J. Malek
Department of Metals and Corrosion Engineering, Institute of Chemical Technology in Prague, Czech Republic

P314 Surface modification of Ti-surfaces by alginate polyelectrolyte layers
Dana Kubies, Ognen Pop-Georgievski, Eliska Mazl-Chanova, Josef Zemek, Neda Neykova, Roman Deminachuk, Milan Houska, Elena
Filova, Lucie Ba¢akova, FrantiSek Rypacek
Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic

P315 Hydrophobic quaternized chitosan for efficient nanoparticle formation and transfection of therapeutic oligonucleotides
Pedro M.D. Moreno, Joyce C. Santos, Carla P. Gomes, Aida Varela-Moreira, Artur Costa, Francisco Mendong¢a, Ana P. Pégo
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

P316 In Vitro Response of Human Osteoprogenitor Cells to Cross-Linked Poly(Lactide-co-Caprolactone) Dimethacrylate for
Bone Repair
Laura Brown, Jessica Gwynne, David Shepherd, Leander Poocza, Gerhard Hildebrand, Klaus Liefeth, Roger Brooks, Serena Best
Department of Materials Science & Metallurgy, University of Cambridge, UK

P317 Drug delivery carriers based on two functionalized spider silk proteins: a novel approach for cancer therapy
Anna Florczak , Katarzyna Jastrzebska, Andrzej Mackiewicz, Hanna Dams-Kozlowska
NanoBioMedical Centre, Adam Mickiewicz University, Poznan, Poland

P318 Controlling Intramembranous Bone Mineralisation using a Bone Tissue Engineering Approach
Anthony J. Deegan, Halil M. Aydin, Bin Hu, Sandeep Konduru, Jan H. Kuiper, Ying Yang
Institute of Science and Technology in Medicine, Keele University, UK

P319 Generation of electrospun yarns for use as tissue engineered blood vessel scaffolds
Richard O’Connor and Garrett B.McGuinness
Centre for Medical Engineering Research, Dublin City University, Ireland

P320 Injectable Thermo-responsive Hyaluronan Hydrogel in a Rabbit Osteochondral Defect Model
D. Edlin, M. D'Este, I. Dresing and M. Alini
AO Research Institute Davos, Switzerland

P321 Modification of Porcine Pericardium with Low-Energy Non-thermal Electron Beam
Jessy Schénfelder, Eberhard Spérl, Richard Funk, Christiane Wetzel
Fraunhofer Institute for Electron Beam and Plasma Technology, Germany

P322 Developing a Method for Tracking and Quantifying Metallic Particle Internalisation
Hayley Floyd, Janet Lord, Edward Davies, Owen Addison, Hamid Dehghani, Liam Grover
School of Chemical Engineering, University of Birmingham, UK

P323 Endothelialization of gas exchange membranes to provide antithrombogenicity
A. Wenz, K. Linke, M. Schandar, F. Metzger, E. Novosel, J. Schneider, P. Kluger
Institute of Interfacial Process Engineering and Plasma Technology, University of Stuttgart, Germany

P324 Influence of TCP Content on Chitosan Agglomerated Scaffold Properties
Martyna Kucharska, Katarzyna Walenko, Matgorzata Lewandowska-Szumiet, Tomasz Brynk, Tomasz Ciach
Biomedical Engineering Laboratory, Warsaw University of Technology, Poland

P325 In-situ Charge Formation on Hydroxylapatite Coatings
L. Pluduma, K. A. Gross, H. Koivuluoto, P. Vuoristo, M. Kylmélahti, A. Bystrova, Yu. Dekhtyar
Institute of Biomaterials and Biomechanics, Riga Technical University, Latvia

P326 Preparation and Characterization of Porous Hydroxyapatite Based Microcarriers for Cell and Drug Delivery
Merve Guldiken, Sibel Ataol, Caner Durucan, Can Ozen, Dilek Keskin and Aysen Tezcaner
Department of Biotechnology, Middle East Technical University, Ankara, Turkey
P327 In Vitro studies to measure the inflammatory response of crosslinked poly(lactide-co-caprolactone) dimethacrylate
scaffolds
David Shepherd, Laura Brown, Leander Poozca, Gerhard Hildebrand, Klaus Liefeith, Roger Brooks, Serena Best
Department of Materials Science and Metallurgy, University of Cambridge, UK
P328 A comparison of two approaches to the formation of antibacterial surfaces: doping with bactericidal element vs drug

loading
l.V. Batenina, D.V. Shtansky, Ph.V. Kiryukhantsev-Korneev, A.N. Sheveyko, N.Yu. Anisimova and N.A. Gloushankova
National University of Science and Technology "MISIS", Russia
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Investigation of Factors Influencing Deposition of Nanocomposite Coating onto Open Cell Foams using Layer-by-Layer
Assembly: Design of Experiment Approach

Monika Ziminska , Helen McCarthy, Nicholas Dunne and Andrew Hamilton
School of Mechanical & Aerospace Engineering, Queen’s University Belfast, UK

In-vivo response of a novel Ti-Ta-Zr-Nb alloy for medical implants
Patrik Stenlund , Omar Omar, Ulrika Brohede, Susanne Norgren, Lena Emanuelsson, Jukka Lausmaa, Peter Thomsen and Anders Palmquist
BIOMATCELL VINN Excellence Center of Biomaterials and Cell Therapy, Sweden

Adipose derived stem cells cultured in 2D and 3D settings for the use in bone tissue engineering
Claudia Kleinhans, Inga Satller, Lena Schmohl, Jakob Barz, Thomas Schiestel, Glinter Tovar, Petra J. Kluger
Institute for Interfacial Process Engineering and Plasma Technology, University of Stuttgart, Germany

Bioengineered spider silk spheres as anti-cancer drug carriers
Katarzyna Jastrzebska, Anna Florczak, Yinnan Lin, Rosalyn Abbott, Andrzej Mackiewicz, David L. Kaplan, Hanna Dams-Kozlowska
NanoBioMedical Centre, Adam Mickiewicz University, Poznan, Poland

Aligned electrospun PLGA fibres reinforcing tubular small intestine submucosa

Omaer Sved, Richard Day, Jonathan Knowles
Eastman Dental Institute, University College London, UK

Hyaluronic Acid Regulation of Cytokine Secretion, GAG Production and Permeability in Urothelial Cells
Peadar Rooney, Akshay Srivastava, Leo Quinlain, Abhay Pandit
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway

Nanohelical Shape and Periodicity dictate Stem Cell Fate

R. K. Das, O. F. Zouani , G. Kemper, L.Plawinski, C. Labruaére, R. Oda and M-C. Durrieu
Institute of Chemistry & Biology of Membranes & Nanoobjects, Université Bordeaux, Pessac, France

Controlling the Modulus of Gellan Gum Hydrogels for Inkjet Printing Cell Culture Substrates
Sam Moxon & Alan M Smith
Department of Pharmacy, University of Huddersfield, UK

Nano-Micro Architectural Hybrid Composite Scaffold for Bone Tissue Engineering
Prabhash Dadhich, Bodhisatwa Das, Pavan Kr. Srivas, Pallabi Pal, Sabyasachi Ray, Santanu Dhara
School of Medical Science and Technology, Indian Institute of Technology Kharagpur, India

Bioactive and Highly Porous Nanofibres via Solution Blow Spinning

Jonny J. Blaker, Eudes Leonnan, Ana Leticia Braz, Isaque Jerdnimo, Aldo R. Boccaccini, Juliano E. Oliveira, Eliton S. Medeiros, Showan N.
Nazhat

Materials Science Centre, Manchester University, UK

The Reciprocal Relationship between Pore Size and Crosslinking, and Their Impact on Porous Scaffold Strength
S. Ali Poursamar, Alexander N. Lehner, A.P.M. Antunes
Institute for Creative Leather Technology, University of Northampton, UK

Tuning the 3D Architecture of Gelatin Hydrogel-PLLA Combination Scaffolds
Jasper Van Hoorick, Marica Markovic, Aleksandr Ovsianikov, Tristan Fowler, Oskar Hoffmann, Peter Dubruel and Sandra Van Vlierberghe
Polymer Chemistry & Biomaterials Research Group, Ghent University, Belgium

Fine-Tuning Self-Assembling Peptide Hydrogels for Cell Culture Applications
Laura Szkolar, Alberto Saiani, Aline F Miller, Julie E Gough
School of Materials, University of Manchester, UK

Sol-Gel Dip-Coating for Immobilization of Poly (e-lysine) Dendrons on Biomaterials Surfaces for Regenerative Medicine

Applications
Maria Elena Verdenelli, Steve Meikle, Matteo Santin, Roberto Chiesa
Department of Chemistry, Materials and Chemical Engineering, Politecnico di Milano, Italy

Characterization of Silicone-polycarbonate-urethane/PDMS based Material for Polymeric Heart Valves
Marianna Asaro, Tamer Al Kayal, Silvia Volpi, Paola Losi, Simona Celi, Mattia Glauber, Giorgio Soldani
National Council of Research, Institute of Clinical Physiology, Massa, Italy

Study of the effect of SLS manufacturing parameters on the porosity of PHB scaffolds for tissue engineering

Tatiana F. Pereira, Bruna N. Teixeira, Sara C Margues, Marcelo F. Oliveira, 1zaque A. Maia, Jorge V. L. Silva, Gutemberg G. Alves, Marysilvia
F. Costa, Rossana M. S. M. Thiré

Programa de Engenharia Metallrgica e de Materiais, Federal University of Rio de Janeiro

Assessment of the Corrosion Behaviour and Cytocompatibility of a Nano-fluorided Coating Obtained by Simple
Chemical Conversion on AZ31 Biodegradable Mg Alloy

Emerson Alves Matrtins , Dorota Artymowicz, Kwangchul Shin, Andrey I. Shukalyuk, Roger C. Newman
Department of Chemical Engineering and Applied Chemistry, University of Toronto, Canada

Mechanical Response of Calcium Phosphate Biocements
D.E. Mouzakis, S.P. Zaoutsos, S. Rokidi, N.Bouropoulos
Department of Mechanical Engineering, Technological Educational Institute of Thessaly, Larissa, Greece

Bacterial Cellulose Based Electrospun Scaffolds for Bone Tissue Engineering
Deniz Atila, Ayten Karatas, Dilek Keskin, Aysen Tezcaner
Department of Engineering Sciences, Middle East Technical University, Ankara, Turkey

WITHDRAWN

The Influence of Porosity and Pore Shape of PCL Electro-spun Nano-fibrous Meshes on Macrophage Activation
Kieran P. Fuller, Colm O’Dowd, Abhay Pandit, and Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway
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Production and Characterization of a Chitosan Coating on Titanium with Silver Nanoparticles
Daniel Rodriguez, Maria Godoy-Gallardo, Marc Avilés, Montserrat Espafiol, F. Javier Gil
Biomaterials, Biomechanics and Tissue Engineering group, Technical University of Catalonia, Barcelona, Spain

Photo-crosslinkable and biopolymer-based inks for inkjet-bioprinting of artificial cartilage
Eva Hoch, Achim Weber, Glunter E.M. Tovar and Kirsten Borchers
Institute for Interfacial Process Engineering, University of Stuttgart, Germany

A Bioreactor-based 3D Culture System for skeletal Muscle Engineering in Fibrin Scaffolds

Philipp Heher, Christiane Fuchs, Johanna Priiller, Babette Maleiner, Josef Kollmitzer, Dominik Riinzler, Andreas Teuschl, Susanne Wolbank
and Heinz Redl

Trauma Care Consult, Vienna, Austria

WITHDRAWN

Functionalization of Polyurethane Substrates with Dendrons for Stem Cell Culture
Nicola Contessi, Serena Bertoldi, Steven Meikle, Anna Guildford, Silvia Fare, Matteo Santin and Maria Cristina Tanzi
Department of Chemistry, Materials and Chemical Engineering "G. Natta", Politecnico di Milano, Italy

Quantification of Volume and Size Distribution of Internalised Calcium Phosphate Particles and Their Influence on Cell
Fate

Richard Williams , Midhat Salimi, Gary Leeke, Paula Mendes, Liam Grover

School of Chemical Engineering, University of Birmingham, UK

Functional PEPM-A-HA cryogels for drug conjugation and cartilage integration
Joana Magalhaes, Luis Rojo del Olmo, Lara M. Nieto Couce, Julio San Roman and Francisco J. Blanco
CIBER in Bioengineering, Biomaterials and Nanomedicine, Spain

Biaxial stretching of poly(L-lactide) tubes for improvement of mechanical properties
A. Lgvdal, J. Wenzel Andreasen, L. Pilgaard Mikkelsen, K. Agersted, K. Almdal
Department of Micro- and Nanotechnology, Technical University of Denmark

Controlled IL-2 Delivery from Novel Photocured Biodegradable Poly (decane-co-tricarballylate) Elastomers
Husam M. Younes and Mohammad Shaker
Pharmaceutics and Polymeric Drug Delivery Research laboratory, Qatar University, Doha

Incorporation of Elastin Enhancement Agents on Nano-scale Fibers
F. Damanik, C. van Blitterswijk, J. Rotmans and L. Moroni
Department of Tissue Regeneration, University of Twente, The Netherlands

Mineralized Porous Pullulan Microcarriers for Bone Tissue Engineering
Hazal Aydoddu, Dilek Keskin, Aysen Tezcaner, Erkan Tiirker Baran
Biomedical Engineering, Middle East Technical University, Turkey

Interaction Study between Functionalised Si-Nanoparticles and Colon Carcinoma Cells for Theranostic Applications
Helena Montén, Colin Moore, Antonio Aranda-Ramos, Vladimir Gubala, Arben Merkogi, Carme Nogués
Department Biologia Cellular, Fisiologia i Immunologia, Universitat Autonoma de Barcelona, Spain

Expression of Bone Markers in Pre-Osteoblastic Cells Grown on Titanium Surface with Nanotopography
L. M. S. de Castro-Raucci, L. N. Teixeira, P.T. de Oliveira, A. L. Rosa, M.M. Beloti
School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

A novel method to measure the primary stability of dental implants and orthodontic screws
Fabrizio Barberis , Alberto Lagazzo, Stefano Benedicenti, Marco Migliorati, Marco Capurro
Department of Civil, Chemical and Environmental Engineering, University of Genoa, Italy

Development of novel tamponades to treat retinal detachments
Victoria Kearns , Robert Poole, Albert Caramoy and Rachel Williams
Department of Eye and Vision Science, University of Liverpool, UK

Ambient Temperature Patterning of Bioactive Deposits on Curved Metallic Substrates For Orthopaedic Implants
A. Nithyanandan and M. Edirisinghe
Mechanical Engineering, University College London, UK

Effect of Substrate Geometry on Mineralization and Cell Proliferation of Calcium Phosphate Ceramics
E.R. Urquia Edreira, Astghik.Hayrapetyan, J.G.C. Wolke, J.A. Jansen, J.J.J.P. van den Beucken
Department of Biomaterials, Radboud University Nijmegen Medical Center, The Netherlands

Bone mineralization in Zebrafish embryos treated with Silicon ions
M. Montazerolghaem, L. Nystrém, H. Engqvist and M. Karlsson Ott
Department of Engineering Sciences, Uppsala University, Sweden

PolyHIPE-based porous microparticles for bone tissue engineering

T. Paterson, C. Sherborne, R. Owen, S. Puwunun, G. Reilly, F. Claeyssens
Department of Materials Science and Engineering, University of Sheffield, UK

Retrieval Analysis of Titanium — Nitride Coated Femoral Heads Articulating Against Polyethylene
tukasz tapaj, Justyna Wendland, Adrian Mréz, Jacek Markuszewski, Tomasz Wisniewski
Department of General Orthopaedics, Musculoskeletal Oncology and Trauma Surgery, Poznan University of Medical Sciences, Poland

Investigation of lon Exchange between Silicate-substituted Bone Graft Substitutes and Cell Culture Media and the
effect on Osteoblast-like Cell Response

N. K. Chana, S. C.F. Rawlinson and K. A. Hing
School of Engineering and Materials Science, Queen Mary University of London, UK
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Highly Reinforced Bioactive Glass — Gellan Gum Composite Hydrogels For Biomedical Applications
Ana Gantar, Rok Kocen and Sasa Novak
Department for Nanostructured materials, JoZef Stefan Institute, Slovenia

In vitro testing of osteoinductivity and osteoconductivity of titanium alloys with nanostructured surface for
orthopaedic applications

E. Jablonska, J. Lipov, J. Fojt, L. Joska, T. Ruml
Department of Biochemistry and Microbiology, Institute of Chemical Technology, Prague, Czech Republic

Influence of collagen cross-linking on fibroblast and macrophage response
Luis M. Delgado, Abhay Pandit, Dimitrios |. Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway

Preparation of chitosan nanowires and their application to hemostasis
Ying-Chiang Ho and Yi-Chang Chung
Institute of Biotechnology, National University of Kaohsiung, Taiwan, ROC

Mobilization of Mesenchymal Progenitor Cells to Improve Bone Healing
P.S. Lienemann, A.S. Kivelioe, S. Metzger, S. Hohnel, A. Roch, O. Naveiras, A. Sala, V. Milleret, F. E. Weber, W. Weber, M.P. Litolf, M.
Ehrbar

Department of Obstetrics University Hospital, Zirich, Switzerland
Modification of polylactide surfaces with PLA-b-PEO nano-colloids

Eliska Mazl Chanova, Ognen Pop-Georgievski, Marta Maria Kumorek, Ludka Machova and Frantisek Rypacek
Institute of Macromolecular Chemistry of the Academy of Sciences of the Czech Republic, Prague

Local Delivery of Alendronate and Bone Remodelling in Rat Models
Necati Harmankaya , Johan Karlsson, Anders Palmquist, Mats Halvarsson, Martin Andersson and Pentti Tengvall
Department of Biomaterials, Sahlgrenska Academy at University of Gothenburg, Sweden

Localized cell differentiation with BMP-2 in a PEG scaffold using a streptavidin linker
S. Metzger, P. S. Lienemann, C. Ghayor, M. Karlsson, F. E. Weber, W. Weber, M. Ehrbar
Department of Obstetrics, University Hospital Zurich, Switzerland

Plasma Spraying of Zinc Substituted Hydroxyapatite

David Shepherd, Roger Brooks and Serena Best
Department of Materials Science and Metallurgy, University of Cambridge, UK

Candida glabrata in mouthwash -coated endotracheal tubes: antibiofilm activity by electronically scanning microscopy
Danielle Bezerra Cabral , Evandro Watanabe and Denise de Andrade
Fundamental Nursing, University of S&o Paulo at Ribeirdo Preto, Brazil

Simple Silver Deposition Strategy for Antibacterial Titanium Implants
Kennedy Omoniala, David Armitage, Susannah Walsh
Leicester School of Pharmacy, De Montfort University, Leicester, UK

Assessment of the bioactivity of gold doped hydroxyapatite-polyvinyl alcohol nanocomposites
Amany Mostafa, Hassane Oudadesse and Mayyada El Sayed
Biomaterials Department, National Research Centre, Cairo, Egypt

Haemocompatibility of Citrate Stabilised Gold Nanoparticles
Brian G. Cousins, Niloofar Ajdari & Alexander M. Seifalian
Centre for Nanotechnology & Regenerative Medicine, University College London, UK

Vitronectin Tunes The Biological Activity Of Material-Driven Fibronectin Matrices
M. Cantini, K. Gomide, C. Gonzalez-Garcia, and M. Salmer6n-Sanchez
Biomedical Engineering Research Division, University of Glasgow, UK

Investigation on Mechanical Loading of Hydrogels for Cartilage Tissue Engineering
Stefanie Biechler, Sandy Williams and Ruochong Fei
Bose Corporation, ElectroForce Systems Group, Eden Prairie, USA

Biological Performance of Cell-Laden Methacrylated Gellan Gum Hydrogels
Joana Silva-Correia, Mariana B. Oliveira, Jodo F. Mano, Joaquim M. Oliveira and Rui L. Reis
3B's Research Group, University of Minho, Guimaraes, Portugal

Melt Electrospinning Of PCL/Bioactive Glass Composites In Direct Writing For Highly Ordered Scaffolds For Non-Load
Bearing Defects

Keith A. Blackwood, Nikola Ristovski, Sam Liao, Nathalie Bock, Jionguy Ren, Giles T.S. Kirby, Roland Steck, Molly M. Stevens, Maria A.
Woodruff

Institute of Health & Biomedical Innovation, Queensland University of Technology, Brisbane, Australia
Material-driven fibronectin fibrillogenesis promotes growth factor binding and stem cell differentiation

V. Llopis-Hernandez, M. Cantini, P. Rico, M. Tsimbouri, A. Garcia, M. Dalby, M. Salmerén-Sanchez
Division of Biomedical Engineering, University of Glasgow, UK

Design, Development and Characterization of Novel Polyacrylates to direct Kidney Progenitor / Stem Cell Differentiation
Isabel Hopp, Rachel Williams, Simon Dixon, Patricia Murray
Institute of Translational Medicine, University of Liverpool, UK

Antibacterial Polyurethane Surfaces: Modification with Chitosan by Covalent Immobilization
Filiz Kara, Eda Ayse Aksoy, Serpil Aksoy and Nesrin Hasirci
Center of Excellence in Biomaterials and Tissue Engineering, Middle East Technical University, Turkey

Catechol-Chitosan/Genipin Hydrogel as Mucoadhesive Buccal Drug Delivery System
J. Xu, S. Strandman, J. Zhu, J. Barralet and M. Cerruti
Department of Mining and Materials Engineering, McGill University, Montreal, Canada
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P392 Inflammatory Response to Magnesium Based Biodegradable Implant Materials
Maria Costantino, Bérengére Luthringer, Regine Willumeit
Helmholtz-Zentrum Geesthacht, Zentrum fiir Material- und Kistenforschung, Germany

P393 Surface modification of poly(D,L-lactic acid) scaffolds for orthopedic applications: a biocompatible, non-destructive
route via diazonium chemistry

H. Mahijoubi, J. Kinsella, M. Murshed and M. Cerruti
Materials Engineering, McGill University, Montreal, Canada

P394 Bioactive glass for treatment of tooth hypersensitivity during or after treatment with bleaching
Natasa Drnovsek, Kaja Krizman, Sebastjan Perko, Sasa Novak
Department for Nanostructered Materials, Jozef Stefan Institute, Slovenia

P395 Selenium-containing hydroxyapatites — spectroscopic studies
J. Kolmas, E. Oledzka and M. Sobczak
Department of Inorganic and Analytical Chemistry, Medical University of Warsaw, Poland

P396 Determination of metallic biomaterials susceptibility to crevice corrosion
L. Joska, J. Fojt, A. Bernatikova
Department of Metals and Corrosion Engineering, Institute of Chemical Technology in Prague, Czech Republic

P397 Characterization of Poly (Lactic-co-Glycolic Acid) / Poly (Isoprene) Blend for Application in Tissue Engineering
Douglas Ramos Marques, Luis Alberto dos Santos, Sarah Harriet Cartmell, Julie Elizabeth Gough
Materials Science Centre, University of Manchester, UK

P398 Calcium phosphate nanoparticles carrying BMP-7 plasmid DNA induce osteogenic differentiation in MC3T3-E1 pre-
osteoblasts
Chrystalleni Hadjicharalambous , Viktoriya Sokolova, Diana Kozlova, Matthias Epple and Maria Chatzinikolaidou
Department of Materials Science and Technology, University of Crete, Heraklion, Greece

P399 Synthesis and in vitro Bioactivity of Cu and Zn doped sol-gel- silicate bioactive glasses
J. Bejarano, H. Palza, P. Caviedes
Department of Chemical Engineering and Biotechnology, University of Chile

P400 A pH-responsive polymer-based drug-delivery platform demonstrating intracellular siRNA target-gene knockdown
D Roebuck and R Chen
Department of Chemical Engineering, Imperial College London, UK

P401 Using Simulation to Predict the Thermomechanical behaviour Of the Hydrogel Matrix Applied in Drug Delivery System
Nirina Santatriniaina, Dominique Pioletti, Lalaonirina Rakotomanana, Mohandreza Nassanjian and Arne Vogel
Mathematical Research Institute, University of Rennes, France

P402 Using Bioactive Scaffolds to synthesise an in vitro 3D Bone Model for Implant Testing
G. Tetteh, I. U. Rehman and G. C. Reilly
Kroto Research Institute, University of Sheffield, UK

P403 Bis-urea based supramolecular materials for tissue engineering
Samaneh Kheyrrooz, Patricia Y.W. Dankers, Rint P. Sijbesma
Laboratory for Macromolecular and Organic Chemistry, Eindhoven University of Technology, The Netherlands

P404 Biomineralized hydroxyapatite nanocrystals/graphene oxide as filler for bone tissue engineering
Maria Grazia Raucci, Daniela Giugliano, Angela Longo, Stefania Zeppetelli, Gianfranco Carotenuto and Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy, Naples

P405 Effects on growth and osteogenic differentiation of mesenchymal stem cells by the strontium-added sol-gel
hydroxyapatite gel materials

Maria Grazia Raucci, Daniela Giugliano, M.A. Alvarez-Perez, C. Demitri and Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy, Naples

P406 Development of Nerve Guide Scaffold with a Microstructured Intraluminal
Atefeh Mobasseri, Alessandro Faroni, Julie Gough, Giorgio Terenghi, Adam Reid
School of Materials, University of Manchester, UK

P407 From Bench to bedside: realization of a bioartificial, wearable lung assist device
Esther Novosel, Annika Wenz, Kirsten Borchers, Markus Schandar, Jérg Schneider, Georg Matheis, Petra Kluger
Novalung GmbH, Heilbronn, Germany

P408 Gelatin/hydroxyapatite multicomponent system with a modulate biological signals
Daniela Giugliano, Maria Grazia Raucci and Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy, Naples

P409 Osteogenic differentiation induced by biomineralized gelatin scaffold
Daniela Giugliano, Maria Grazia Raucci and Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council of Italy, Naples

P410 Implantable biocomposite based radical oxigen species scavengers as a therapeutic strategy to manage age related
macular degeneration
Marta O. Freitas, Ana S. Neto, B. Moreno, E. Chinarro and Ana P. Pégo
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

P411 Soft Matrices vs. Hard Minerals: Biomimetic Morphogenesis of Calcium Phosphate in Lyotropic Liquid Crystals
Wenxiao He and Martin Andersson
Department of Chemical and Biological Engineering, Chalmers University of Technology, Sweden

P412 Development of titanium alloy-based scaffold by 3D printing for bone tissue engineering
Pavan Kumar Srivas , Kausik Kapat, Prabhsh Dadhich
Indian Institute of Technology Kharagpur, West Bengal, India
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Mechanical-stress-assisted rapid cell sheets recovery from poly(N -isopropylacrylamide) grafted PDMS surfaces
Yoshikatsu Akiyama, Miki Matsuyama, Naoya Takeda, Masayuki Yamato and Teruo Okano
Institute of Advanced Biomedical Engineering and Science, Tokyo Women’s Medical University, Japan(’

The Oceans as a Source and as an Inspiration for Biomaterials Development: Some key examples
Tiago H. Silva, Alexandre A. Barros, Ana L.P. Marques, Ana Rita C. Duarte, Gabriela S. Diogo, Joana Moreira-Silva, Lara L. Reys, Simone S.
Silva, Rui L. Reis

3B’s Research Group, Guimaraes, Portugal
Development and Characterization of Lithium-Releasing Silicate Bioactive Glasses for Bone Repair

Valentina Miguez-Pacheco, A. Malchere, J. Chevalier and Aldo Boccaccini
Institute of Biomaterials, University of Erlangen-Nuremberg, Germany

Effect of magnesium extract on osteoblastic progenitor cells differentiation
Bérengere J.C. Luthringer, Lili Wu, Frank Feyerabend, Arndt F. Schilling, Regine Willumeit
Structural Research on Macromolecules, Helmholtz-Centre Geesthacht, Germany

Fabrication of bilayer nano/microfibrous scaffold for skin tissue engineering
Pallabi Pal, Pavan Kumar Srivas, Prabhash Dadhich, Bodhisatwa Das, Santanu Dhara
School of Medical Science & Technology, Indian Institute of Technology Kharagpur, West Bengal, India

Chemical Guiding of Magnetic Nanoparticles in Dispersed Media Containing Poly(methylmethacrylate-co-
vinylpyrrolidone)

Myriam G. Tardajos , Inmaculada Aranaz, Carlos Elvira, Helmut Reinecke, Erhan Piskin, Alberto Gallardo

Polymer Chemistry and Biomaterials Group, Ghent University, Belgium

Influence of Surface Roughness Parameters on MG63 Cell Viability: Studies on Laser Microtextured Ti6Al4V Surfaces
Sumanta Mukherjee , Partha Saha, Santanu Dhara
Mechanical Engineering Department, Indian Institute of Technology Kharagpur, India

Extended Release Drug Layer for POSS-PCU Cardiac Stents
Megan Livingston and Alexander Seifalian
Division of Surgical and Interventional Sciences, University College London, UK

Practical Application of Whole Slide Imaging in Biomaterial Science
C. Brochhausen, H. B. Winther and C. J. Kirkpatrick
Institute of Pathology, University Medical Centre, Mainz, Germany

Cryostructured hierarchical scaffolds with zonal biochemistry and anisotropic porosity for biomimetic in situ cartilage
tissue engineering

Kai Stuckensen, Jenny Reboredo, Andrea Schwab, Uwe Gbureck, Heike Walles and Jiirgen Groll

Department for Functional Materials in Medicine and Dentistry, University of Wiirzburg, Germany

Additive Manufactured 3D Scaffolds with Tailorable Surface Topography by a Single-Step Method
SC Neves, C Mota, CC Barrias, PL Granja, L Moroni
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

Biodegradable Biopolymer and Calcium Phosphate Composites Manufactured via Impregnation Method
Marina Sokolova, Janis Locs
Rudolfs Cimdins Riga Biomaterials Innovations and Development Centre, Riga Technical University, Latvia

Collagen IV and Fibroblasts as Supportive Factors in Angiogenesis Performed in a Perfusion Bioreactor Setup
Franziska Kreimendahl, Stefan Weinandy, Julia Frese, Michael Vogt and Stefan Jockenhoevel
Tissue Engineering and Textile Implants, RWTH Aachen University, Germany

Asymmetric Biodegradable Scaffolds for Vascular Tissue Engineering
Patrycja Domalik-Pyzik , Anna Morawska-Chochét, Jan Chtopek, Elzbieta Menaszek, Izabella Rajzer
Department of Biomaterials, AGH University of Science and Technology, Krakow, Poland

Biodegradation studies on some magnesium alloys without Al for biomedical application
lulian Antoniac, Florin Miculescu, Aurora Antoniac and Ana-lulia Blajan
Department Materials Science and Engineering, University Politehnica of Bucharest, Romania

Glucose sensitive gelation of hydrogel based on hyaluronan-tyramine conjugate
Lenka Kohutova, Martin Pravda . Julie Bystroriova, Lucie Wolfova, Vladimir Velebny
Contipro Biotech s.r.o., DoIni Dobrou¢, Czech Republic

Surface modification of injectable microspheres for cell therapy applications
Abdulrahman Baki, Omar Qutachi, Toby Gould, Emily Overton, Kevin Shakesheff and Cheryl Rahman
Drug Delivery and Tissue Engineering Department, University of Nottingham, UK

Photocrosslinkable divinyl-fumarate poly-e-caprolactone for stereolithography application
A. Ronca, S. Ronca, G. Forte, A. Gloria, R. De Santis, L. Ambrosio
Institute for Polymers, Composites and Biomaterials, National Research Council of Italy, Napoli, Italy

Novel radiopaque UHMWPE sublaminar wires in a growth-guidance system for the treatment of early onset scoliosis:
feasibility in a large animal model

Alex Roth, Rob Bogie, Paul Willems, Lodewijk van Rhijn, Jacobus Arts

Department Orthopaedic Surgery, Maastricht University Medical Centre, the Netherlands

3D Plotting of hydrogels based on fibrillar collagen to create scaffolds with defined inner and outer architecture

Anja Lode, Kristin Faulwasser, Sophie Briggemeier, Birgit Hoyer, Hagen Baltzer, Michael Meyer, Claudia Winkelmann, Frank Sonntag,

Michael Gelinsky
Centre for Translational Bone, Joint and Soft Tissue Research, Technische Universitat Dresden, Germany
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Porous bioactive glass foam scaffolds: Comparison of 3 compositions
Amy Nommeots-Nomm, Aine Delvin, Naomi Todd, Robert Law, Hua Geng, Christopher Mitchell, Peter D. Lee, Julian R. Jones
Department of Materials, Imperial College, London, UK

Biodegradable nanoparticles coated with hyaluronic acid for targeted and sustained drug delivery to tumors
Laura Mayol, Marco Biondi, Luisa Russo, Carla Serri, Assunta Borzacchiello, Luigi Ambrosio
Institute of Polymers, Composites and Biomaterials, National Research Council, Naples, Italy

Human bone marrow as a unique source of both microvascular endothelial cells and mesenchymal stem cells for

vascularised bone tissue engineering
Julien Guerrero, Hugo de Oliveira, Sylvain Catros, Robin Siadous, Reine Bareille, Mohammed Derkaoui, Didier Letourneur, Joelle Amédée
Inserm, U1026 Tissue Bioengineering, University of Bordeaux, France

Effect of Calcium Phosphate Ceramics Substrate Geometry on Mineralization and Cell Organization and Differentiation
E.R. Urquia Edreira, A. Hayrapetyan, J.G.C. Wolke, J.A. Jansen, J.J.J.P. van den Beucken
Department of Biomaterials, Radboud University Medical Center, The Netherlands

Biomechanical & morphological analysis of blend polymeric electrospun scaffolds for Cardiovascular Tissue
Engineering

Alexandros Repanas, Birgit Glasmacher and Dimosthenis Mavrilas

Laboratory for Biomechanics & Biomedical Engineering, University of Patras, Greece

Biological interaction between a novel Sr-substituted bone cement and mesenchymal stem cells
M. Montesi, M. Dapporto, S. Panseri, S. Sprio, A. Tampieri
Institute of Science and Technology for Ceramics, National Research Council, Faenza, Italy

In vitro study of the combined effect of hydroxyapatite nanoparticles and lactoferrin in bone homeostasis
Monica Montesi, Silvia Panseri, Michele lafisco, Alessio Adamiano, Anna Tampieri
Institute of Science and Technology for Ceramics, National Research Council, Faenza, ltaly

Fabrication of De-epithelialized Amniotic Membrane/Silk Nanofibre Scaffolds for Skin Tissue Engineering
Shaghayegh Arasteh, Somaieh Kazemnejad, Mohammad Mehdi Akhondi, Hamed Heidari-Vala, Afsaneh Mohammadzadeh, Sahba Mobini
Reproductive Biotechnology Research Centre, Avicenna Research Institute, ACECR, Iran

Bioprinting of vasculature at cell-compatible conditions
Jing Yang, Kevin Shakesheff
Division of Drug Delivery and Tissue Engineering, University of Nottingham, UK

Creating albumin-binding nanostructured surfaces using a thrombin-inhibiting peptide
Sidénio C. Freitas, Silvia Maia, Ana C. Figueiredo, Paula Gomes, Pedro J.B. Pereira, Mario A. Barbosa, M. Cristina L. Martins
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

Electrochemical deposition of calcium phosphate coatings on Ti6Al4V substrate
Richard Drevet, Nader Ben Jaber, Ahmed Tara, Joél Faure and Hicham Benhayoune
Université de Reims Champagne-Ardenne, France

Soft-matrices based on keratin/alginate for regenerative medicine
Raquel Silva, Raminder Singh, Bapi Sarker, Judith A. Roether, Iwona Cicha, Joachim Kaschta, Dirk W. Schubert, Rainer Detsch and Aldo R.
Boccaccini

Department Materials Science and Engineering, University of Erlangen-Nuremberg, Germany

In Vitro Evaluation of Nanohydroxyapatite Biocompatibility in 2D vs 3D Cell Culture Systems
Aileen Crawford, Abigail Pinnock, Veronika Hruschka, Heinz Redl, Paul V Hatton, Cheryl A Miller
Bioengineering & Health Technologies Research Group, University of Sheffield, UK

Engineering of Staple Electrospun Fibres for Biodegradable Nanocomposites by Particle Enhanced Ultrasonication
E. Mulky, G. Yazgan, K. Maniura-Weber, R. Luginbuehl, G. Fortunato, A. M. Buehlmann-Popa
Chemistry & Biology, RMS Foundation, Switzerland

Electrochemically grown mesoporous titania layers
Sureeporn Uttiya, Daniele Contarino, Sonja Prandi, Maria Maddalena Carmasciali, Ranieri Rolandi, Maurizio Canepa, Ornella Cavalleri
Department of Physics, University of Genova, Italy

Characterisation of DNA Interactions with Cationic Polymer Brush

Mahentha Krishnamoorthy and Julien Gautrot
School of Engineering & Materials Science, Queen Mary, University of London, UK

Physicochemical Characterization and In Vitro Hemolysis Evaluation of UV Poly(ethylene glycol) Hydrogels
M. Flores-Reyes, J. Flores-Estrada, M.V. Dominguez-Garcia, M.S. Camarillo-Romero, M.V. Flores-Merino
Research Center in Biomedical Science, UAEM, Mexico

Gold-Containing PMMA Microspheres. A Route to New Highly Radiopague Cements for Vertebroplasty
Leo H. Koole, Ketie Saralidze, Eva Jacobs, Alex Roth, and Paul Willems
Department of Biomedical Engineering, Maastricht University, The Netherlands

3D Direct Laser Writing of Biomimetic Structures for Osteogenesis Enhanchment
Attilio Marino, Carlo Filippeschi, Barbara Mazzolai, Virgilio Mattoli, Gianni Ciofani
Center for Micro-BioRobotics, Istituto Italiano di Tecnologia, Pontedera, Italy

Understanding material properties of 3D poly(e-caprolactone)-based ternary composite scaffolds responsible for highly
improved colonization by Human Bone Marrow Mesenchymal Stem Cells

J. Idaszek, A. Bruinink, J. Rebis, V. Zell, W. S‘Wieszkowski

Faculty of Materials Science and Engineering, Warsaw University of Technology, Poland

The vascularization of porous calcium phosphate ceramics: an in vitro and in vivo study
Ying Chen, Xiangdong Zhu, Yujiang Fan, Xingdong Zhang
National Engineering Research Center for Biomaterials, Sichuan University, People’s Republic of China
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P454 Thermal Ageing Effect on the Micromechanical Properties of Fiber-Reinforced Composites for Orthopaedic Applications
Radek Sedlacek, Tomas Suchy, Karel Balik, Zbynék Sucharda, Zdenék Padovec
Department of Mechanics, Biomechanics and Mechatronics, CTU in Prague, Czech Republic

P455 Fabrication of a Bone Graft Substitute based on a Pre-set Bioactive Glass-lonomer Cement
Altair Contreras, Paul V. Hatton, lan Brook, Abigail Pinnock and Cheryl A Miller
Bioengineering & Health Technologies Research Group, University of Sheffield, UK

P456 In vivo Response of Biodegradable Biphasic 3D Printed Scaffolds for Bone Tissue Engineering
S. Ghanaati, M Barbeck, T. Serra, P. Booms, R. Sader, J. A. Planell, M. Navarro, C. J. Kirkpatrick
Institute of Pathology, University Medical Center of the Johannes Gutenberg University Mainz, Germany

P457 Cobalt alloy specific regulation of bone remodelling via HIF: a cause of aseptic orthopaedic implant failure?
Yutong Li, Johannes Staufenberg, Jay Mashari, Divyahline Logitharajah and Gavin Jell
Division of Surgery & Interventional Science, University College London, UK

P458 Trimethyl Chitosan-Based Nanoparticles Intracellular Trafficking and Transfection: a Bioimaging Study
Aida Varela-Moreira, Carla Pereira Gomes, Maria Gomez-Lazaro, Pedro Miguel Moreno, Ana Paula Pégo
Instituto de Engenharia Biomédica, Universidade do Porto, Portugal

P459 Electrospun Polyvinylpyrrolidone Nanocomposites Mesh with Silica-coated Magnetic Nanoparticles
Rebecca Zhiyu Yuan, Jian Ping Fan and Jie Huang
Department of Mechanical Engineering, University College London, UK

P460 WITHDRAWN

P461 Laser surface modification of anodically grown oxide of titanium for biomedical applications
Diego Pedreira de Oliveira, Lais Tereza Duarte, Adriano Otuka, Claudemiro Bolfarini
Departamento de Engenharia de Materiais, Federal University of Sao Carlos, Brazil

P462 Fibrin-Hyaluronic Acid Interpenetrating Network Hydrogel with Improved Fibrin Stability
Yu Zhang, Philipp Heher, Suijit. Kootala, Heinz Redl, Jéns Hilborn and Dmitri Ossipov
Department of Chemistry-Angstrém, Uppsala University, Sweden

P463 Effect of Preconditioning on 70S30C Bioactive Glass Foam Structure and Protein Adsorption
Gowsihan Poologasundarampillai, Peter D Lee, Dave Clark, Julian R Jones
Department of Materials, Imperial College, London, UK

P464 Synthesis and Characterization of Silicate Glasses with the Sol-Gel Process Containing ZnO or SrO
G. Theodorou, E. Kontonasaki, K. Chrissafis, L. Papadopoulou, N. Kantiranis, T. Zorba, K.M. Paraskevopoulos, P. Koidis
Department of Physics, Aristotle University of Thessaloniki, Greece

P465 Mechanical Stabilisation of Non-Toxic Collagen Fibres for Tendon Repair
Anna Sorushanova, India Sweeny, Abhay Pandit, Dimitrios Zeugolis
Network of Excellence for Functional Biomaterials, National University of Ireland, Galway, Ireland

P466 Cell Osteogenic Function Enhancement and Selective Apoptosis by Hydroxyapatite Nanoparticles
Fangzhu Qing, Zhe Wang, Yanfei Tan and Xingdong Zhang
National Engineering Research Center for Biomaterials, Sichuan University, P. R. China

P467 Low Temperature Aqueous Precipitation of Nanocrystalline Hydroxyapatite Containing Strontium and Magnesium for
Biomedical Application

Kristine Salma-Ancane, Liga Stipniece and Liga Berzina-Cimdina
Rudolfs Cimdins Riga Biomaterials Innovation and Development Centre, Riga Technical University, Latvia

P468 Controlled release of nucleic acid to enhance bone regeneration
Bita Sedaghati, Alexander Ewe, Achim Aigner, Michael C. Hacker, Michaela Schulz-Siegmund
Pharmaceutical Technology, University of Leipzig, Germany

P469 Determination of Anti-Cancer and Anti-Bacterial Efficacy of Selenium Doped Hydroxyapatite Coating on Titanium Alloy
Bengi Yilmaz, Zafer Evis, Aysen Tezcaner and Sreeparna Banerjee
Department of Biomedical Engineering, Middle East Technical University, Turkey

P470 Microfluidic neuronal circuitry — towards therapies for Huntington’s disease
Munyaradzi Kamudzandu, Paul Roach and Rosemary A. Fricker
Institute for Science and Technology in Medicine, Keele University, UK

P471 Nanoscale Analyses of Parawixia bistriata Synthetic Spider Silk Fibres
Valquiria A Michalczechen-Lacerda, Giovanni R Vianna, André M Murad, Luciano P Silva, Elibio L Rech
Department of Cell Biology, University of Brasilia, Brazil

P472 Characterization and In Vitro Testing of Calcium Phosphate Coatings on Dense and Porous Substrates
Alexandre Antunes Ribeiro, Roseli Marins Balestra, Ménica Calixto de Andrade, Emanuela Prado Ferraz, Adalberto Luiz Rosa, Paulo
Tambasco de Oliveira, Marize Varella de Oliveira

Powder Technology Laboratory, National Institute of Technology, Brazil

P473 Synthesis and Characterization of Novel Chitosan Hydrogels for Biomedical Applications
Krzysztof Pazdan, Kinga Pielichowska, Jan Chtopek
Department of Biomaterials, AGH University of Science and Technology, Krakéw, Poland

P474 Silver Nanoparticles Modified Titanium for Medical Implants
Barbara Szaraniec, Magdalena Oc¢wieja, Marta Kujda and Bartosz Piec
Department of Biomaterials, Faculty of Materials Science and Ceramics, AGH — University of Science and Technology, Poland

P475 Synergistic Reinforcement of Poly(e-caprolactone)/Gelatin Nerve Tissue Engineering Scaffolds by Graphene Oxide
Nanosheets
S. Soltanian-Zadeh, Z. S. Ghazali, M. Rabiee, F. Moztarzadeh, M. Mozafari
Biomedical Engineering Department, Amirkabir University of Technology, Tehran, Iran
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P476 Mechanical reinforcement of chitosan-poly(lactic-co-glycolic) acid scaffolds by 58S bioactive glass
Katayoun Nazemi, Fathollah Moztarzadeh, Masoud Mozafari
Biomedical Engineering Department, Amirkabir University of Technology, Iran

P477 Co-culture of human monocytes and mesenchymal stem cells in order to simulate the bone remodelling processes
Claudia Kleinhans, Freia Schmid, Franziska Schmid, Petra J. Kluger
Institute for Interfacial Process Engineering and Plasma Technology, University of Stuttgart, Germany

P478 Electrospun Poly(e-caprolactone)/Gelatin Scaffold Electrophoretically Coated with Graphene Oxide for Nerve Tissue
Engineering
Z.S. Ghazali, S. Soltanian-Zadeh, F. Moztarzadeh, M. Mozafari
Biomedical Engineering Department, Amirkabir University of Technology, Iran

P479 Morphometry of bone tissue around endossal implantation of Hap/TCP granules and autologous mesenchymal cells
in rabbits with experimental osteoporosis
Aleksandrs Grishulonoks, Vita Zalite, Inese Cakstina, Arvids Jakovlevs, Andrejs Skagers
Department of Oral and Maxillofacial Surgery, Riga Stradins University, Latvia

P480 A Study On 45S5 Bioglass® Foam Dissolution
V. Melli, L.-P. Lefebvre, L. Altomare, L. De Nardo
Dipartimento di Chimica, Materiali e Ingegneria Chimica G. Natta, Politecnico di Milano, Italia

P481 Biocompatibility of Poly High Internal Phase Emulsion Scaffolds prepared using Stereolithography
Atra Malayeri, llida Ortega, Frederik Claeyssens, Colin Sherborne, Neil R Cameron, Paul V. Hatton
School of Clinical Dentistry, University of Sheffield, UK

P482 Implantable hybrid composite for reducing inflammation in age related macular degeneration
E. Chinarro, L. Pires, Ana P. Pégo and B. Moreno
Instituto de Ceramica y Vidrio, CSIC, Madrid, Spain

P483 Hypoxia inducible factor-1a (HIF-1a) stabilization for enhanced cell and tissue construct survival
Wai Ho, Barry Fuller and Gavin Jell
Division of Surgery and Interventional Science, University College London, UK

P484 Practical fixation issues of multifunctional bioresorbable miniplates for osteotomies
Karol Gryri, Anna Morawska-Chochét, Barbara Szaraniec, Magdalena Zigbka, Jan Chtopek
Department of Biomaterials, AGH University of Science and Technology, Krakow, Poland

P485 Dynamic Surfaces for Stem Cell Differentiation and Retention of Stem Cell Phenotype
Laura E. McNamara, Jemma N. Roberts, Jugal Sahoo, Karl V. Burgess, Jake Hay, Hilary Anderson, Richard O.C. Oreffo, Rein Ulijn and
Matthew J. Dalby
Centre for Cell Engineering, University of Glasgow, UK

P486 Cytotoxicity control of SiC nanoparticles introduced into polyelectrolyte multilayer films
Aldona Mzyk, Roman Major, Bogustaw Major
Institute of Metallurgy and Materials Science, Polish Academy of Sciences, Poland

pP487 Effects of Plasma Electrolytic Oxidation Treatment of Titanium and Titanium-Niobium-Zirconium alloys on Leucocyte
Inflammatory Response and Human Osteoblast Mineralization

Constantin-Edi Tanase , Mehdi Golozar, Kim Hoenderdos, Serena M. Best, Roger A Brooks
Division of Trauma & Orthopaedic Surgery, Addenbrooke’s Hospital, University of Cambridge, UK

P488 Development of new bioactive phosphate-based glasses and study of the particle size effects on osteoblasts response
for bone implant applications

Martin Stefanic, Xiang Zhang
Lucideon Ltd., Stoke-on-Trent, UK

P489 Backside wear in fixed-bearing total knee arthroplasty : the effect of liner locking mechanism and surface roughness
of tibial tray
tukasz tapaj, Jacek Markuszewski, Justyna Wendland, Adrian Mroz, Jacek Kruczynski
Deptartment of General Orthopaedics, Musculoskeletal Oncology and Trauma Surgery, Poznan University of Medical Sciences, Poland

P490 Paraffin versus frozen sectioning in the histologic evaluation of biomaterial implants — a pilot study
Volker H. Schmitt, Christoph Brochhausen, Dominic Schwarz, Christine Tapprich, Andreas Mamilos, Helmut Hierlemann, Heinrich Planck, C.
James Kirkpatrick
Institute of Pathology, University Medical Centre, Johannes Gutenberg-University Mainz, Germany

P491 WITHDRAWN

P492 Composition-Property Relationships for Gallium-Borate Glasses
K. O’Connell, H. O’'Shea, Muhammad Hasan, D. Boyd
Department of Oral Sciences, Dalhousie University, Canada

P493 RF-Magnetron Sputter Deposited Cap-Based Coatings on the Surface of Titanium
Maria A. Surmeneva, Roman A. Surmenev, Oleg Prymak, Matthias Epple, Irina |. Selezneva
Department of Theoretical and Experimental Physics, National Research Tomsk Polytechnic University, Russia

P494 Electrochemical Surface Treatment for Making Antibacterial Porous Oxide Layer on Ti
Yusuke Tsutsumi, Naofumi Niizeki , Peng Chen, Maki Ashida, Hisashi Doi, Kazuhiko Noda and Takao Hanawa
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Japan

P495 Imaging the structure, dissolution, and bone ingrowth into Bioactive Glass scaffolds
Peter D. Lee, Taek Bo Kim, Wouter van den Bergh, Hua Geng, Sheng Yue, Christopher Mitchell, Julian Jones
School of Materials, University of Manchester, UK
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Bioactive hydrogels supporting angiogenesis produced by EB-irradiation
Bozena Rokita, Slawomir Kadlubowski, Piotr Komorowski, Bogdan Walkowiak, Janusz M. Rosiak
Institute of Applied Radiation Chemistry, Technical University of Lodz, Poland

Nanostructured Organic Layers via Polymer Demixing to Control Mesenchymal Stem Cell Response
Mohammed Khattak , John Hunt and Raechelle A. D’'Sa
Department of Musculoskeletal Biology, Institute of Ageing and Chronic Disease, University of Liverpool, UK

Role of Gallium doped phosphate-based glasses in the Management of Periodontitis
Bernadette Lackey, Rohan Sahdev, Quentin Nunes, Tahera Ansari, Susan Higham, David Fernig, Sabeel Valappil
Department of Health Services Research, University of Liverpool, UK

Antibacterial TiO,nanotubes incorporated with silver nanoparticles
Zhijun Guo and Li Zhang
Research Center for Nano-biomaterials, Sichuan University, China

Bone Nodule Formation by Osteoblast-Like Cells Incubated with a Novel Silane Modification of Glass
Sandra Fawcett, Nicholas Rhodes, John Hunt and Judith Curran
Department of Musculoskeletal Biology, University of Liverpool, UK

Manufacturing of AZ91D Implants with Micro-Scale Features by Powder Metallurgy Route
Aydin Tahmasebifar, Said Murat Kayhan, Zafer Evis, Yusuf Usta and Muammer Kog¢
Engineering Sciences, Middle East Technical University, Turkey

Nerve Tissue Engineering Using Blends of Polyhydroxyalkanoates
L.R. Lizarraga-Valderrama and Ipsita Roy
Faculty of Science and Technology, University of Westminster, London, UK

Polyethyleneimine-iron oxide hybrid nanomaterials — structure and biocompatibility
Roxana Mioara Piticescu, Laura Madalina Popescu, Alexandrina Burlacu, Ana-Maria Rosca, Eugeniu Vasile, Andrea Danani
Laboratory of Nanostructured Materials, National R&D Institute for Non-ferrous and Rare Metals, Romania

Regulation of Sclerostin Expression by ATP and PTH at Different Stages of Human Bone Development
Osman M Azuraidi, Peter J Wilson, Nicholas P Rhodes and James A Gallagher
UK Centre for Tissue Engineering, Department of Musculoskeletal Biology, University of Liverpool, UK

Hemocompatible Biomaterial Based on Fibrin Coatings
Ondrej Kaplan, Toma$ Riedel, Milan Houska, and Eduard Brynda
Department of Biomaterials and Bioanalogous Systems, Academy of Sciences of the Czech Republic, Prague

Inflammation-modulating biomaterial impacts neutrophil-monocyte juxacrine and paracrine regulation

Hannah Caitlin Cohen, Tyler Jacob Lieberthal, W. John Kao
Pharmaceutical Sciences Division, School of Pharmacy, University of Wisconsin-Madison, USA

A Heterotypic Microfluidic Model of PDAC Microenvironment for Investigating Stroma-Tumor Interactions and
Therapeutic Evaluations

Cole Drifka, Kevin Eliceiri, Agnes Loeffler, Sharon Weber, W. John Kao

Department of Biomedical Engineering, University of Wisconsin, Madison, USA

Enhanced migration of Mesenchymal stem cell spheroids towards glioma
Smruthi Suryaprakash, Hon Fai Chan and Kam W Leong
Department of Biomedical Engineering, Duke University, USA

Feasibility study of developing mosaic and tissue engineering pulmonary valved conduits
Xiufang Xu, Jinhui Ma, Wenbin Li, Haiping Guo, Sheng Wang, Haifeng Shi, Yi Xin, Xuejun Ren, Zifan Zhou
Department of Cardiac Surgery, Beijing Anzhen Hospital, Capital Medical University, China

A Novel Soft Tissue Model for Biomaterial-Associated Infection and Inflammation — Bacteriological, Morphological and

Molecular Observations

Sara Svensson, Margarita Trobos, Maria Hoffman, Birgitta Norlindh, Sarunas Petronis, Jukka Lausmaa, Felicia Suska and Peter Thomsen

Department of Biomaterials, Sahlgrenska Academy at University of Gothenburg, Sweden

Pore Structure and Imaging of Collagen- and Elastin-based Scaffolds for Vascular Grafts
H. Frank, J. Shepherd, S. Best, R. Cameron
Department of Materials Science and Metallurgy, University of Cambridge, U

Sustained Release of Naproxen Sodium from Electrospun Aligned PLLA/PCL Scaffold for Tendon Tissue Regeneration

Yuan Siang Lui, Mark P. Lewis, Joachim Say Chye Loo
School of Materials Science and Engineering, Nanyang Technological University, Singapore

Analysis of cells proliferation after dynamic culture on cross-linked synthetic collagen peptide based microcarriers

M. La Marca and Suzan van Dongen
Fujifilm Manufacturing Europe, The Netherlands

Cell Response on the Ti-15Mo alloy Surface after Nanotubes Growth
Ana Paula Rosifini Alves Claro, André Luiz Reis Rangel, Nathan Truijillo, Ketul C. Popat
Materials and Technology Department, University of Estadual Paulista, S&o Paulo, Brazil

Elaboration of degradable PCL-based shape memory materials
Thomas Defize , Raphaél Riva, Jean-Michel Thomassin, Michaél Alexandre, Bernard Gilbert and Christine Jérome
Center for Education and Research on Macromolecules, University of Liege, Belgium

Surface immobilization of a green fibronectin-like protein onto cold plasma modified polystyrene substrates

O. M. Ba, A. Ponche, O. Gallet, P. Marmey, A.C. Duncan, K. Anselme
Institut de Science des Matériaux de Mulhouse, UMR CNRS 7361, France

Peptide-Polysaccharide Based Injectable Hydrogel for Sustained Delivery of Active Agents
Cem Bayram, Ekin Celik and Emir Baki Denkbas
Chemistry Department, Aksaray University, Turkey
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Characterisation of Freeze-Dried Collagen-Fibrinogen Constructs
Jennifer Shepherd, Charlotte Rasser, Serena Best, Ruth Cameron
Department of Materials Science and Metallurgy, University of Cambridge, UK

Nanosized grooves controlling neuronal cell-organization and axonal outgrowth for cochlear implant optimization
Alexey Klymov, Joost te Riet, John A Jansen and X Frank Walboomers
Department of Biomaterials, Radboud University Medical Center, Nijmegen, The Netherlands

The effectiveness of tetra sodium EDTA as an anti-biofilm agent for use in biomaterials
Steven L Percival and Peter Kite
Institute of Ageing and Chronic Disease, University of Liverpool, UK

Composite scaffolds from gelatin and elastin-like block polypeptides for tissue engineering
Duc H. T. Le, Tatsuya Okubo, Ayae Sugawara-Narutaki
Department of Chemical System Engineering, The University of Tokyo, Japan

Pelvic Floor Repair Materials Releasing Vitamin C to Promote Extracellular Matrix Production
Naside Mangir, Anthony J Bullock, Sabiniano Roman, Nadir Osman, Christopher Chapple, Sheila MacNeil
Department of Materials Science Engineering, University of Sheffield, UK

Synthetic collagen peptide based microspheres/ hydrogel hybrid system for bone growth factor delivery
L. de Miguel, G. van Osch and S.G.J.M. Kluijtmans
Fujifilm Life Sciences, Tilburg, the Netherlands

Development of a Novel Composite Polymer Material to Facilitate Regeneration of Chronic Non-Healing Wounds
Alma Akhmetova, Matthew llisley, Timur Saliev, Gulsim Kulsharova, Talgat Nurgozhin, Sergey Mikhalovsky, lain Allan
Department of Translational Medicine, Longevity and Global Health, Nazarbayev University, Kazakhstan

The effect of amphiphilic and anionic b-sheet peptides on blood clotting
Ziv Azoulay and Hanna Rapaort
Avram and Stella Goldstein-Goren Department of Biotechnology Engineering, Ben-Gurion University of the Negev, Beer - Sheva, Israel

Processing and Mechanical Properties of Biodegradable BTCP-15Fe15Mg Composites
Sanjaya K. _Swain, Irena Gotman, Elazar Y. Gutmanas
Department of Materials Science and Engineering, Technion, Haifa, Israel

Economical Production of Medium Chain Length Polyhydroxyalkanoates

Yiangos Psaras
Faculty of Science and Technology, University of Westminster, London, UK

A New Method to Rapidly Retrieve Encapsulated Cells from Alginate Hydrogels using Pyrophosphate
David C. Bassett and Pawel Sikorski
Department of Physics, Norwegian University of Science and Technology, Norway

Stable Electrospun Hyaluronan Matrices: Production and In Vitro Characterization for the Evaluation as Skin Substitute
Annalisa La Gatta, Marcella Cammarota, Antonella D’Agostino, Agata Papa, Stefano Guido, Chiara Schiraldi
Department of Experimental Medicine, Second University of Naples, Italy

Collagen and PNIPAM Hydrogels: An Injectable Solution to Repair the Knee
Amanda Barnes, J Lapworth, Mark Coles, Stephen Rimmer and Paul Genever
Biomedical Tissue Research Group, University of York, UK

WITHDRAWN
Antimicrobial efficacy and biocompatibility of silver-including nanocomposite carbon coatings

Dorota Bociaga, Piotr Komorowski, Witold Jakubowski, Anna Jedrzejczak, Anna Olejnik
Division of Biomedical Engineering and Functional Materials, Lodz University of Technology, Poland

The Impact of Serum, Plasma, and Platelet-Rich Plasma Derived After Exposure to Exercise, Altitude and Recombinant
Human Erythropoietin (rHuEpo) on Mesenchymal Stem Cells

C. Coombs, P. Watt, A. Guildford, G. Bruinvels, Y. Pitsiladis
Brighton Centre for Regenerative Medicine, University of Brighton, UK

Towards a 3-Dimensional Model of Neural Tissue with Integrated Recording Sites
H. Lancashire, C. Pendegrass, A. Vanhoestenberghe and G. Blunn
Institute of Orthopaedics and Musculoskeletal Science, University College London, UK

Indirect Prototyped Polyurethane Urea Scaffolds for Cardiac Tissue Engineering
Roberto Hernandez-Cordova, Donna A Mathew, Alberto Ceballos-Villanueva, Hugo J Carrillo-Escalante, Araida Hidalgo-Bastida, Fernando
Hernandez-Sanchez

Manchester Metropolitan University, UK

RF Magnetron Sputtering of Multicomponent lon Doped Phosphate Glasses
Bryan Stuart, M. Gimeno-Fabra, D. Grant, I. Ahmed and J. Segal
Department of Mechanical, Materials and Manufacturing Engineering, University of Nottingham, UK

Manufacture of Bioresorbable Fibre Reinforced Composites for Fracture Fixation Devices
Fernando Barrera Betanzos , Miquel Gimeno-Fabra, Joel Segal, David Grant and Ifty Ahmed
Department of Mechanical, Materials and Manufacturing Engineering, University of Nottingham, UK

Development of a Soft Tissue in vitro Model for Ameloblastoma
T. Eriksson, S. Fedele, R. Day, V. Salih
Eastman Dental Institute, University College London, UK

Porous Electrospun PCL fibres for Osteo-Differentiation
Selene Alcantara-Barrera, Zandra Flores, Ricardo Vera-Graziano, Alfredo Maciel- Cerda, L. Araida Hidalgo-Bastida
Manchester Metropolitan University, UK
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P540 Atomic Layer Deposition of Silver on High Aspect Ratio Structures for Medical Implants
Zahra Golrokhi

Department of Materials Science and Engineering, University of Liverpool, UK

P541 Characteristics and Cytocompatibility of Novel Borophospahte Glasses
Chenkai Zhu, Ifty Ahmed, Xiaoling Liu, Andy Parsons, Jingsong Liu, Chris Rudd
Division of Materials, Mechanics and Structures, University of Nottingham, UK
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YSF Rapidfire Presentation Programme

Rapidfire Session | Hall 2, Sunday 31st August 12:30 - 13:30

Chairs: Nicholas Bryan, University of Liverpool
Theun van Veen , University of Liverpool
Lorenzo Moroni, University of Twente
Sandra van Vlierberge, University of Gent
Anna-Finne Wistrand, KTH Royal Institute of Technology

1-1 Carlos Elias
Mechanical Properties of Zirconia 3-Unit Fixed Dental Prostheses Machined on a CAD/CAM System
1-2 Sandra Fawcett
Bone Nodule Formation by Osteoblast-Like Cells Incubated with a Novel Silane Modification of Glass
1-3 Annika Jokinen
MP-SPR New characterization method for interactions and ultrathin films
1-4 Prabhjeet Kaur Dhillon
Nanoscale Roughness Influences on Cell Proliferation
1-5 Kasai Nahoko
Neuronal growth on nano-pillar substrates
1-6 Annabelle Chan
Patient Specific Implants Using a Novel Rapid Template Approach
1-7 Stéphanie Metzger
Mobilization of Mesenchymal Progenitor Cells to Improve Bone Healing
1-8 Febriyani Damanik
Incorporation of Elastin Enhancement Agents on Nano-scale Fibers
1-9 Helena Grady
Central Venous Catheters Functionalised with Chlorhexidine-Hexametaphosphate Nanoparticles for Prolonged Anti-Biofilm
Efficacy
1-10 Gloria Huerta-Angeles
Development of a new biomaterial based on Hyaluronan and oleic acid for drug delivery applications
1-11 Natalie Wood
Chlorhexidine-based Antimicrobial Nanoparticles as a Coating for Dental Implants
1-12 Matteo Gherardi
Plasma assisted production of residual solvent free PLLA electrospun scaffolds
1-13 Irina Batenina
A comparison of two approaches to the formation of antibacterial surfaces: doping with bactericidal element vs drug loading
1-14 Lorena del Rosario Lizarraga Valderrama
Nerve Tissue Engineering Using Blends of Polyhydroxyalkanoates
1-15 Awukasz Aapaj
Backside wear in fixed-bearing total knee arthroplasty : the effect of liner locking mechanism and surface roughness of tibial
tray
1-16 Danielle Cabral
Candida glabrata in mouthwash -coated endotracheal tubes: antibiofilm activity by electronically scanning microscopy
1-17 Prabhash Dadhich
Nano-Micro Architectural Hybrid Composite Scaffold for Bone Tissue Engineering
1-18 Diego de Oliveira
Laser surface modification of anodically grown oxide of titanium for biomedical applications
1-19 Matteo D'Este
Amidation via DMTMM: A New and Efficient Method for Hyaluronan Biomaterials Preparation
1-20 Ting Diu
Bactericidal and cell compatible titanium surfaces with TiO , nanowires
1-21 Cyrine Dridi
Design of Biomimetic Fibronectin Fragment Used in Multi-layer Film Coating for Tissue Engineering
1-22 Matthias Schumacher
Strontium-substituted CaP bone cements for the treatment of osteoporotic bone defects
1-23 Farzad Foroutan
Novel sol-gel synthesis of (P, 0 5)59-(Ca0) 35-(Na, O) 15-(Fe , O 3) 5 glasses for biomedical application
1-24 Giulia Gigliobianco
Surface functionalization of electro-spun Poly(L)Lactic Acid scaffolds with heparin to induce angiogenesis
1-25 Daniela Giugliano
Gelatin/hydroxyapatite multicomponent system with a modulate biological signals
1-26 Chris Hickling

Fabrication of Stable Biocatalytic Networks for the Cascadable Manufacture of Fine Chemicals

B
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1-27

1-28

1-29

1-30

Isabel Hopp

Design, Development and Characterization of Novel Polyacrylates to direct Kidney Progenitor / Stem Cell Differentiation

Shihoko Inui

Dynamic Hardness Evaluation of Two Phases of Au—xPt—8Nb Alloys for MRI-artifact-free Biomedical Devices

Wai Ho
Hypoxia inducible factor-1a (HIF-1a) stabilization for enhanced cell and tissue construct survival

Eva Hoch
Photo-crosslinkable and biopolymer-based inks for inkjet-bioprinting of artificial cartilage

Rapidfire Session Il  Hall 2, Monday 1st September 12:30 - 13:30

Chairs:

2-4
2-5

2-6
2-7

2-8

2-9

2-10
2-11

2-12

2-13
2-14
2-15
2-16
2-17
2-18
2-19

2-20

B

Nicholas Bryan, University of Liverpool

Theun van Veen , University of Liverpool

Lorenzo Moroni, University of Twente

Sandra van Vlierberge, University of Gent

Anna-Finne Wistrand, KTH Royal Institute of Technology

Kai Stuckensen

Cryostructured hierarchical scaffolds with zonal biochemistry and anisotropic porosity for biomimetic in situ cartilage tissue

engineering

Miguel Castilho
3D powder printing of structured TCP/Alginate scaffolds for bone tissue engineering

Monica Montesi
Biological interaction between a novel Sr-substituted bone cement and mesenchymal stem cells

Marta Alves

Electrodeposition of Nanostructured Zinc Oxide on Zinc with Potential for Bioresorsable Medical Devices

Wan Ting Sow

Electrospun Human Hair Keratin Matrices Affect Human Fibroblast Behavior Through Topographical Cues

Joanna ldaszek

Understanding material properties of 3D poly(s-caprolactone)-based ternary composite scaffolds responsible for highly

improved colonization by Human Bone Marrow Mesenchymal Stem Cells

Monika Ziminska

Investigation of Factors Influencing Deposition of Nanocomposite Coating onto Open Cell Foams using Layer-by-Layer

Assembly: Design of Experiment Approach
David Shepherd

In Vitro studies to measure the inflammatory response of crosslinked poly(lactide-co-caprolactone) dimethacrylate scaffolds

Constantin Edi Tanase

Effects of Plasma Electrolytic Oxidation Treatment of Titanium and Titanium-Niobium-Zirconium alloys on Leucocyte

Inflammatory Response and Human Osteoblast Mineralization

Erwin Zant

High Throughput Production and Analysis of Tissue Engineering Scaffolds prepared using Combinatorial Chemistry

Jie An
In vitro degradation of calcium phosphate under static and dynamic conditions

Khairul Shariff

Interconnected porous calcium phosphate forming cement consisting of a-TCP foam granules and calcium phosphate acidic

solution

Shraddha Thakkar
Elastomeric Polycaprolatone scaffold for cardiovascular tissue engineering

Annika Wenz
Endothelialization of gas exchange membranes to provide antithrombogenicity

Patrycja Domalik-Pyzik
Asymmetric Biodegradable Scaffolds for Vascular Tissue Engineering

Hannah Stepto
Development of Biodegradable Virus and miRNA Eluting Stent Technology

Smruthi Suryaprakash
Enhanced migration of Mesenchymal stem cell spheroids towards glioma

Laura Szkolar
Fine-Tuning Self-Assembling Peptide Hydrogels for Cell Culture Applications

Patricia Taladriz
Photochemical nitric oxide release from a Flutamin derivative incorporated in Pluronic F127 hydrogel

Eva Urquia Edreira
Effect of Substrate Geometry on Mineralization and Cell Proliferation of Calcium Phosphate Ceramics
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2-21

2-22

2-23

2-24

2-25

2-26

2-27

2-28

2-29

2-30

Chenkai Zhu
Characteristics and Cytocompatibility of Novel Borophosphate Glasses

Alma Akhmetova
Preparation and Characterization of Novel Composite Agarose Films for Wound Healing

Yoshikatsu Akiyama
Mechanical-stress-assisted rapid cell sheets recovery from poly(N-isopropylacrylamide) grafted PDMS surfaces

Anthony Deegan
Controlling Intramembranous Bone Mineralisation using a Bone Tissue Engineering Approach

Costantino Del Gaudio
Gelatin/Chitosan Microspheres for a Modulated Drug Delivery System

Luis M Delgado
Influence of collagen cross-linking on fibroblast and macrophage response

Anna Guildford
Functionalisation of polyurethane films using YIGSR poly(e-lysine) linked dendrons to manipulate the human mesenchymal cell
response

Richard Drevet
Electrochemical deposition of calcium phosphate coatings on Ti6Al4V substrate

Anke Husmann
Radially Aligned Collagen Scaffolds for Deterministic 3D Models of Cancer Migration

Gulseren Irmak
Osteogenic Differentiation of AMSCs on 17(-Estradiol Releasing Chitosan-Hydroxyapatite Scaffolds

Rapidfire Session lll  Hall 2, Monday 1st September 18:00 - 19:30

Chairs:

3-2
3-3

3-4

3-6

3-7

3-8
3-9

3-10

3-11
3-12
3-13
3-14

3-15

B

Nicholas Bryan, University of Liverpool

Theun van Veen , University of Liverpool

Lorenzo Moroni, University of Twente

Sandra van Vlierberge, University of Gent

Anna-Finne Wistrand, KTH Royal Institute of Technology

Claudia Loebel
Precise Hyaluronan-tyramine synthesis for tailored cellular microenvironments

Urvashi Danookdharree
Tayloring the Interfacial Adhesion of Anodised TiO , Nanotubes on Ti-6Al-4V Alloy for Medical Implants

Anne Castilho
Different cryogel architectures as basis for 3D cell culture of prostate cancer cells

Luisa Islas
Modification of PVC catheters with a binary graft of PEGMA and AAc to improve their biocompatibility

Frits Hulshof
High throughput screening of hMSC response to algorithm generated micro-topographies

Anna Liguori
Atmospheric Plasma Surface Modification of Electrospun Poly(L-Lactic Acid): Effect on Mat Properties and Cell Culturing

Candice Bellis
Development of novel nanofunctionalised glass ionomer cements containing chlorhexidine-hexametaphosphate nanoparticles:
mechanical properties and method of incorporation

Miriam Flores Merino
Physicochemical Characterization and In Vitro Hemolysis Evaluation of UV Poly(ethylene glycol) Hydrogels

Cristina Martins

Creating albumin-binding nanostructured surfaces using a thrombin-inhibiting peptide

Navinderpal Kaur Chana

Investigation of lon Exchange between Silicate-substituted Bone Graft Substitutes and Cell Culture Media and the effect on
Osteoblast-like Cell Response

Nick Dibbert
Dextran as a Versatile Scaffold for Hydrogel Formation with Hyaluronic Acid

Marco Regis
Effect of fibre reinforcement on the crystallinity of PEEK for articular joint implants

Osamu Suzuki

Biological performance of injectable octacalcium phosphate-hyaluronic acid composites on bone augmentation
Bapi Sarker

Evaluation of In Vitro Cytocompatibility of Alginate-Gelatin Crosslinked Hydrogels

Jacobus Arts
Novel radiopaque UHMWPE sublaminar wires in a growth-guidance system for the treatment of early onset scoliosis: feasibility
in a large animal model
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3-16 Linda Vecbiskena
Nano-sized a-tricalcium phosphate for bone cement

3-17 Amany Mostafa
Assessment of the bioactivity of gold doped hydroxyapatite-polyvinyl alcohol nanocomposites
3-18 Anja Lena Thiebes
Cell Spraying Approach in vitro for Coating of Respiratory Tissue Engineered Constructs
3-19 Ana Soto de la Cruz
Optical Projection Tomography as a Tool for Visualizing Hydrogels Microstructures
3-20 Jiyoung Bae
Properties of B-TCP based Calcium Phosphate Cement using mechano-chemical process
3-21 Keith Blackwood
Melt Electrospinning Of PCL/Bioactive Glass Composites In Direct Writing For Highly Ordered Scaffolds For Non-Load Bearing
Defects
3-22 Bing Cai
Evaluation of the effect of polymer content on drug release and mechanical strength of a Geopolymer ER Formulation for
opioid drugs
3-23 Ross Colquhoun
The degradation relationship between mechanical and in vitro testing of a phosphate glass fibre composite
3-24 Jennifer Edwards
Biological Properties of an Acellular Xenogeneic Tendon Graft following Chemical and Irradiation Sterilisation
3-25 Shahram Ghanaati
In vivo Response of Biodegradable Biphasic 3D Printed Scaffolds for Bone Tissue Engineering
3-26 Simrone Gill
Understanding the Physiochemical Interactions between Denture Adhesives and the aqueous phase
3-27 Munyaradzi Kamudzandu
Microfluidic neuronal circuitry — towards therapies for Huntington’s disease
3-28 Lauren Kiri
A Preliminary Examination of Composition-Property Relationships for Methotrexate-Loaded Germanium-Based Glass lonomer
Cements
3-29 Alexandra LA vdal
Biaxial stretching of poly(L-lactide) tubes for improvement of mechanical properties
3-30 Sepeedah Soltanian-Zadeh
Synergistic Reinforcement of Poly(e-caprolactone)/Gelatin Nerve Tissue Engineering Scaffolds by Graphene Oxide Nanosheets
3-31 Sabrina Stevanovic
Biomimetic mineralization of early caries lesions with a self-assembling peptide
3-32 Piotr SzczepaA,,czyk
The influence of PEG/PCL ratio on properties of PU/B-TCP composites for orthopaedic applications
3-33 Gert-Jan ter Boo
Monodisperse microspheres loaded with gentamicin dioctyl sodium sulfosuccinate for the treatment of orthopaedic infections
3-34 Masato Ueda
Control of Bone Conduction on Pure Titanium by Surface Modification
3-35 Hayley Floyd
Developing a Method for Tracking and Quantifying Metallic Particle Internalisation
3-36 Arianna Gennari
Hyaluronic Acid-Coated Chitosan Nanoparticles: the Influence of Hyaluronic Acid Presentation
3-37 Zahra Sadat Ghazali
Electrospun Poly(s-caprolactone)/Gelatin Scaffold Electrophoretically Coated with Graphene Oxide for Nerve Tissue Engineering
3-38 Monika GoA,da-CA™pa
Generation of functional oxygen groups on parylene C for enhanced biocompatibilty: LDI-MS investigations
3-39 Zhijun Guo
Antibacterial TiO , nanotubes incorporated with silver nanoparticles
3-40 Rahaf Issa

Poly (e-lysine) dendrons as modulators of quorum sensing in Pseudomonas aeruginosa

Rapidfire Session IV Hall 2, Tuesday 2nd September 12:30 - 13:30

Chairs: Nicholas Bryan, University of Liverpool
Theun van Veen , University of Liverpool
Lorenzo Moroni, University of Twente
Sandra van Vlierberge, University of Gent
Anna-Finne Wistrand, KTH Royal Institute of Technology

4-1 Patrik Stenlund
In-vivo response of a novel Ti-Ta-Zr-Nb alloy for medical implants
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4-2

4-3

4-4

4-10

4-11

4-12

4-13

4-14

4-15

4-16

4-17

4-18

4-19

4-20

4-21

4-22

4-23

4-24

4-25

4-26

4-27

4-28

4-29

4-30

B

Louisa Lee
Investigating Mesenchymal Stem Cell Self-Renewal on Nanotopography

Pau Rocas-Alonso
Installing multifunctionality on titanium with RGD-decorated polymeric nanocapsules: Towards new osteointegrative therapies

Thomas Miramond
Composite Collagen/Bioceramics Strips, Plugs for Bone Filling Defect Repair: A Comparative Study

Nina Parmar
Retention of Myoblast Differentiation Capacity in 3D Culture on TIPS Microspheres

Romain Schieber
Endothelization and thrombogenicity response of CoCr alloy nano depth patterns for cardiovascular stents

Satiesh kumar Ramadass
Sol-gel assisted preparation of collagen hydrolysate scaffold: A Novel biomaterial for the treatment of chronic wounds

Judit Buxadera-Palomero
Antifouling coatings of poly(ethylene glycol) on titanium for dental implants

Katarzyna Jastrzebska
Bioengineered spider silk spheres as anti-cancer drug carriers

Maria Godoy-Gallardo
Bacterial Adhesion and Biofilm Formation Reduced by the Immobilization of hLf1-11 Peptide onto Titanium Surface: A
Comparison Study between Direct and ATRP based Covalent Immobilization

Pinese Coline
Design of a new composite structure based on resorbable synthetic and natural polymers for anterior cruciate ligament
reconstruction

Kristina NeSporova
Intracellular delivery system based on acylated hyaluronan

Thomas Defize
Elaboration of degradable PCL-based shape memory materials

Anne Canning
Development of new approaches to fabricate scaffolds for deep zone engineered articular cartilage

Maryam Montazerolghaem
Bone mineralization in Zebrafish embryos treated with Silicon ions

Sibel Ataol
Preparation and Characterization of Porous Hydroxyapatite Based Microcarriers for Cell and Drug Delivery

Sam Moxon
Controlling the Modulus of Gellan Gum Hydrogels for Inkjet Printing Cell Culture Substrates

Matthew Murphy
Impact of Surface Treatment on the Properties of Dental Implant Materials

Pallabi Pal

Fabrication of bilayer nano/microfibrous scaffold for skin tissue engineering

Sreekanth Pentlavalli

In vitro Evaluation of a Novel Injectable Thermo-Responsive Polymeric Hydrogel for the Delivery of Self-Assembly Peptide
Nanoparticles Containing an Osteoconductive Agent

Urszula Posadowska
Gentamicin-Loaded Microparticles Immobilized on Porous Scaffolds for Prevention of Biomaterials-Related Bone Infections

Jae-won Seo
lonic liquid-doped and p-NIPAAm-based temperature responsive copolymer: Extraordinary entrapping and releasing behaviors

of BSA at 38-42 °C

Laura Brown
In Vitro Response of Human Osteoprogenitor Cells to Cross-Linked Poly(Lactide-co-Caprolactone) Dimethacrylate for Bone Rep.

Jason Burke
The Potential Role of Statins in the Regeneration of Osteoporotic Tissue and the Use of Star Degradable Polymers for
Controlled Local Delivery

Doris Campos
Acidic pH resistance of grafted chitosan on dental implant

Xinpu Chen
A Parametric Study of a Mathematic Model for Degradation of Bioresorbable Polymers

Aileen Crawford
In Vitro Evaluation of Nanohydroxyapatite Biocompatibility in 2D vs 3D Cell Culture Systems

Eva Jablonska
In vitro testing of osteoinductivity and osteoconductivity of titanium alloys with nanostructured surface for orthopaedic application

Okan Mazmanoglu
Modification of Magnesium Coated Titanium Surfaces to Control Its Corrosion Rate

Samaneh Kheyrrooz
Bis-urea based supramolecular materials for tissue engineering
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Rapidfire Session V  Hall 2, Wednesday 3rd September 12:30 - 13:30

Chairs: Nicholas Bryan, University of Liverpool
Theun van Veen , University of Liverpool
Lorenzo Moroni, University of Twente
Sandra van Vlierberge, University of Gent
Anna-Finne Wistrand, KTH Royal Institute of Technology

5-1 Franziska Koch

Evaluation of network and pore morphology of self-assembling peptides for biomimetic therapy
5-2 Reyhaneh Neghabat Shirazi

Degradation and mechanical properties of biodegradable PLGA film
5-3 Bita Sedaghati

Controlled release of nucleic acid to enhance bone regeneration
5-4 Mario Kurtjak

New Materials with Antibacterial Action of Functionalized Au Nanoparticles and Ga " lons
5-5 Jessy Schonfelder

Modification of Porcine Pericardium with Low-Energy Non-thermal Electron Beam
5-6 Yuichi Ohya

Design of Drug-immobilized Polylactide-graft-Poly(ethyle glycol) as a Temperature-Responsive Injectable Polymer for Controlled
Release of Low-molecular-weight Water Soluble Drugs

5-7 Laura Madalina Popescu

Polyethyleneimine-iron oxide hybrid nanomaterials — structure and biocompatibility
5-8 Iraklis Papageorgiou

Structural alterations in the dura mater after exposure to clinically relevant CoCr nanoparticles. An organ culture approach
5-9 Yanny Marliana Baba Ismail

Synthesis and In Vitro Biocompatibility of Carbonated Hydroxyapatite for Bone Tissue Engineering Application
5-10 Agnieszka Bochynska

Biodegradable hyper-branched tissue adhesives for meniscus tears
5-11 Marina Beaufils-Hugot

Osteoinduction and survival of human osteosarcoma MG-63 cells on nanoporous hydroxyapatite scaffolds
5-12 Julian Bejarano

Synthesis and in vitro Bioactivity of Cu and Zn doped sol-gel- silicate bioactive glasses
5-13 Abdulrahman Baki

Surface modification of injectable microspheres for cell therapy applications
5-14 Sandra Rother

Design of Multi-Component Artificial Extracellular Matrices and their Effects on Cells Relevant to Wound Healing
5-15 Sunarso -

Pre-osteoblast cell responses on phosphate and calcium co-immobilized titanium
5-16 Shelley Rawson

Stress and Deformation in a Sutured Tendon Repair; an in silico Model
5-17 Franziska Kreimendahl

Collagen IV and Fibroblasts as Supportive Factors in Angiogenesis Performed in a Perfusion Bioreactor Setup
5-18 Katarzyna Krukiewicz

Conducting Polymer Platform for Anti-Cancer Drug Delivery
5-19 Inger Martinez de Arenaza

A study on PLLA/MWCNT nanocomposites compatibilized with pyrene-end-functionalized PLLA
5-20 Laura McNamara

Dynamic Surfaces for Stem Cell Differentiation and Retention of Stem Cell Phenotype
5-21 Elias Mulky

Engineering of Staple Electrospun Fibres for Biodegradable Nanocomposites by Particle Enhanced Ultrasonication
5-22 Kathleen O’Connell

Composition-Property Relationships for Lanthanum-Borate Glasses

5-23 Ali Poursamar
The Reciprocal Relationship between Pore Size and Crosslinking, and Their Impact on Porous Scaffold Strength

5-24 Maria Grazia Raucci

Effects on growth and osteogenic differentiation of mesenchymal stem cells by the strontium-added sol-gel hydroxyapatite gel materials

5-25 Deborah Roebuck
A pH-responsive polymer-based drug-delivery platform demonstrating intracellular siRNA target-gene knockdown

5-26 Virginia Saez-Martinez
Several drugs and model molecules controlled release studies from nanometric vesicles of polymer-lipid complexes

5-27 Ayse Selcen Alagoz
A Novel Biological Polyester Based Wet Spun Scaffold for Bone Tissue Engineering

B
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5-28 Deniz Atila
Bacterial Cellulose Based Electrospun Scaffolds for Bone Tissue Engineering

5-29 Victor Baldim
Nitric oxide releasing polyester blends for topical skin vasodilation
5-30 Ibrahim Bilem

New approach of biomaterial design to enhance osteogenesis at the interface bone/implant

B
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A Viscoelastic, Anisotropic, Hyperelastic Model of the Human Cornea

Charles Whitford®", Natasha Movchan? and Ahmed Elsheikh'?

"School of Engineering, University of Liverpool, UK, whitford@liv.ac.uk
’Department of Mathematical Sciences, University of Liverpool, UK
*National Institute for Health Research (NIHR) Biomedical Research Centre,
Moorfields Eye Hospital NHS Foundation Trust and UCL Institute of Ophthalmology, London, UK

INTRODUCTION

Numerical simulation of the cornea’s mechanical
performance has led to improvements in the design of
diagnostic and corrective procedures for degenerative
visual conditions such as Keratoconus'. Accurate
simulations require close representation of in-vivo
conditions including the tissue’s response to strain. The
main contribution to mechanical stiffness is provided by
the collagen fibrils embedded within the stroma. Over
recent decades the accuracy of simulations has
improved significantly with developments in fibril
anisotropy representation®>. Wide angle x-ray scattering
(WAXS) characterised microstructural relationships and
identified that stiffness increased with fibril density*.

In this paper, we present a constitutive model which
represents stromal viscoelasticity, hyperelasticity, shear
stiffness, regional variation of collagen fibril anisotropy
and density, through-thickness fibril density and angular
distribution, fibril cross-linking, extra-fibrillar matrix
and age-related stiffening. The model has been
calibrated with an extensive experimental database
providing representative numerical parameters.

EXPERIMENTAL METHODS

Experimental data from 128 human donor eyes has been
used in this study. The data includes WAXS data on
fibril anisotropy and density, second harmonic-
generated cross-section images leading to through-
thickness angular distribution of fibrils, and both tissue
shear and inflation tests which provided measurements
of deformation vs. loading relating to stress-strain
behaviour. Visual representation of the anisotropic and
density relationships within the model is provided in
Figure 1.

Material representation has been developed as a
constitutive model based on continuum mechanics
theory. This model was incorporated within finite
element analysis (FEA) for the non-linear finite element
solver Abaqus/Standard 6.13. Numerical parameters
have been derived through an inverse analysis approach
to represent the cornea at ages 40-100 years.

RESULTS AND DISCUSSION

The results simultaneously represent multiple loading
scenarios (shear & inflation) and multiple strain-rates
with the differences between numerical predictions and
experimental data remaining below 5% .

These results quantify previous observations which
reported that the mechanical response of the cornea is
significantly affected by its microstructural arrangement
and viscoelastic behaviour.

CONCLUSION

Consideration of the microstructure of the stroma has
improved the accuracy of numerical simulations of the
mechanical behaviour of the cornea. The introduction of
combined viscoelastic and anisotropic representation
has particular benefit when modelling surgery,
microstructure scaring, and high-speed tonometers such
as the Ocular Response Analyzer and the Corvis. Work
is being extended to represent the behaviour of the
human sclera. While this model has been developed to
represent the cornea, the methodology is adaptable for

other collagenous soft tissues.
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Figure 1. Output from numerical simulation
representing the regional variation of fibrils across the
cornea. Anisotropic weighting for each angle at each
integration point was combined to form individual
plots of local distribution. Directional related stiffness
is a combination of the local anisotropic distribution
and density. Numbered arrows are used for reference
in Table 1.

REFERENCES

1. Roy A. et al., Exp Eye Res, 2011, 52(12):9174-87

2. Pinsky P. et al., J Cataract Refract Surg, 2005,
31:136-45
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Table 1. Tangent modulus/stiffness (E) at a selection of locations within the cornea. Values represent the stiffness at 0.02
logarithmic strain and a slow strain-rate. Key: Vertical (V), Diagonal (D), Latitudinal (La), Longitudinal (Lo) and Shear

(S); reference location numbers found in Fig. 1.

Location reference 1 2 3 4 5 6 7 8 9 10 1
E(KPa) 979 541 959 894 1171 490 459 584 669 494 30
Direction V D La La La Lo Lo Lo La Lo S
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Bacterial Cellulose as a Support for the Growth of Retinal Pigment Epithelium

S. Gongalves™, J. Padrdo?, J. Silva®, 1. Rodrigues?, H. Girdo?, F. Dourado® and L. Rodrigues®

'Center of Biological Engineering, University of Minho, Portugal, sarammg@deb.uminho.pt
Z"Center of Ophthalmology and Vision Sciences, IBILI-Faculty of Medicine, University of Coimbra, Portugal

INTRODUCTION

Age-related macular degeneration (AMD) is the leading
cause of blindness among the elderly in industrialized
countries' 2. Healthy stem cell derived retinal pigment
epithelium (RPE)—Ilike cells delivered as an integer
epithelial sheet on a carrier substrate, represent a
promising approach for RPE replacement in AMD?*.
An optimal substrate should simulate RPE natural
microenvironment and maintain its phenotype, allow
nutrient flow or biodegrade rapidly, among others®*.
Bacterial cellulose (BC) is an interesting biomaterial for
tissue regeneration applications, presenting unique
structural and mechanical properties, biocompatibility,
non-toxicity, high hydrophilicity, transparency and
permeability for gas and fluid exchange *2. In this work,
we evaluated if RPE cells were able to adhere and
proliferate on BC, to assess its feasibility as a novel
substrate for RPE transplantation. BC substrates were
also characterized according to surface and bulk
properties relevant for this application. BC surface was
modified via surface acetylation and polysaccharide
adsorption, using chitosan and carboxymethyl cellulose,
to obtain different surface profiles (ABC, CBC and
CMBC) that affect differently RPE cell response **°.

EXPERIMENTAL METHODS

BC was produced in static cultures of
Gluconacetobacter xylinum. Water contact angles were
measured using the sessile drop method to assess
surface hydrophobicity. Diffusion experiments were
performed to evaluate substrate permeation. Substrates
with known permeability (reference) were used to
enable comparison and the solutes used were PEG 35
and 300 kDa. BC substrates were analysed for
endotoxin using the limulus amebocyte lysate test.
HTERT-RPEL cells were seeded in BC and tissue
culture polystyrene (TCP) at a density of 40 000
cells’lem®. Cell viability and proliferation were
evaluated using the MTS assay and LIVE/DEAD
fluorescence microscopy after 3, 7, and 14 days.

RESULTS AND DISCUSSION

BC, CBC and CMBC presented a similar hydrophilic
degree with contact angles ranging from 20 to 25°.
ABC substrates decreased surface hydrophilicity to 65°.
The permeation coefficients of permeable substrates
were 4.2 x 10° and 3.8 x 10° cm?/s, for PEG 35 and
300 kDa, respectively. BC substrates presented
permeation coefficients in the range 2.5 - 3.4 x 10 and
1.3 - 2.2 x 10° cm?/s, for PEG 35 and 300 kDa,
respectively. The differences observed among
permeable and BC substrates were not significant
suggesting that BC is permeable and allows fluid
transport. Substrates remained stable for up to 3 months

although some swelling was observed with 5, 2, 6 and 8
times its dry weight in water for BC, ABC, CBC and
CMBC substrates, respectively. The endotoxin levels
measured for BC, ABC, CBC and CMBC substrates
were 34.0+11.7, 4.4+0.4, 31.8+2.7 and 26.6+17.9
mEU/device, respectively. These levels are much lower
than the limit of 20 EU/device, established by the FDA
for medical devices™. Through viability assays it was
possible to observe the formation of a cell monolayer in
TCP after 7 days. Similarly, cell monolayers were
observed in ABC substrates after 14 days. The other
modified BC substrates presented lower initial cell
adhesion, however with similar proliferation rates as in
ABC. The unmodified BC showed low initial cell
adhesion and no cellular proliferation.

CONCLUSION

BC modification was essential for the adhesion and
proliferation of hTERT-RPEL cells. ABC substrates
showed improved properties comparing to the other
modified substrates, with less swelling and lower levels
of endotoxins and hydrophilicity that lead to a better
initial cell adhesion. Therefore, BC seems to be an
interesting substrate for RPE adhesion and proliferation.
However, other studies should be performed to further
confirm BC feasibility as substrate for RPE
transplantation.  Additionally, alternative  surface
modifications can be considered to further improve cell
adhesion, such as the adsorption of specific proteins.
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INTRODUCTION

Glaucoma is a blinding eye disease characterised by a
high intraocular pressure with associated optic
neuropathy.® It is estimated to affect 66 million people
worldwide and is a leading cause of blindness.? The
mainstay of treatment uses eye drops to deliver ocular
antihypertensive drugs into the eye. These lower the
intraocular pressure (IOP), but do not target the
underlying pathology — that includes fibrosis of the
main drainage portal, the trabecular meshwork (TM).
The fibrogenic cytokine TGFB has been implicated in
the aetiology of TM fibrosis.® Decorin is a proteoglycan
that attenuates fibrotic scarring by sequestering
TGFB1&2, directly binding to collagen and limiting
fibrillogenesis and initiating fibrolysis by inducing
matrix metalloproteinases against matrix molecules in
both established and nascent scars.* Decorin reduces
TM scarring in a rat model of TGFp-induced raised 10P
by reversing established fibrosis and therefore lowering
the IOP. However, administration of Decorin involved
bi-weekly intracameral injections that have poor
translational potential. Synthetic short sequence peptide
delivery vehicles easily penetrate the cornea and can be
used as carriers to deliver proteins into the anterior
chamber of the eye. These peptides are designed with
multiple positive charges that modify the permeability
of the peptide-protein complex to the corneal epithelium
and the posterior corneal endothelium and are termed
‘Nanosomes’. They allow active drugs attached to the
peptides to access the anterior chamber of the eye.

The aim of this work is to utilise the cell penetrating
ability of the Nanosomes to deliver Decorin into the
anterior chamber of the eye to treat TM fibrosis in a rat
model of glaucoma.

EXPERIMENTAL METHODS

Nanosomes were synthesised using standard solid phase
peptide synthesis and Fmoc chemistry. The final
product was purified by HPLC and characterised by
mass spectrometry. Decorin was bound to the
nanosomes by incubation in sterile PBS at room
temperature.

In vivo experiments were carried out on male Sprague-
Dawley (SD) rats weighing 175-250g under a 12 hour
light and dark cycle with food and water ad libitum.
Anaesthesia was induced under 5% isoflurane/1.5 L per
minute of O, and maintained at 3% during surgery.
Under anaesthesia, biweekly intracameral injections of
TGFB2 were given to 6 rats to induce fibrosis of the TM
and raise IOP. IOP was measured every 3 days. After 3
weeks with maintained high 10P, Decorin-Nanosome
drops were administered twice daily, topically to the
cornea. After 5 weeks of treatment the animals were
killed and perfused with 4% paraformaldehyde. The

ocular tissues were harvested for immunohistological
analysis.

RESULTS AND DISCUSSION

The Nanosomes successfully entered the anterior
chamber of the eye both alone and when complexed
with Decorin. Each eye drop was able cross the cornea
in 6 minutes (Figure 1) and delivered 17.9+3 ng/ml
Decorin into the anterior chamber as measured by
ELISA of aqueous humour; Decorin was also found in
the posterior segment of the eye, SD rats with TGFp2-
induced raised 10P (16 mm/Hg) treated for 2 weeks
with an eye drop formulation of the Decorin-Nanosome
complexes had IOP lowered to normal levels
(11mm/Hg).

Nanosome/
Decorin

\ Cornea
L -

Cornea

Nanosome/
Decorin

Figure 1 Optical Coherence Tomography images of
Decorin-Nanosome complexes crossing the cornea of a SD rat
A) at time 0 and B) after 6 minutes.

CONCLUSION

Nanosomes are simple biocompatible carriers, that
allow the delivery of large therapeutic proteins across
epithelial membranes. We have successfully used them
to deliver anti-fibrotic proteoglycans into the eye and
have shown their efficacy at treating raised IOP in a rat
model of glaucoma. This work has translational
potential to be brought forward as a novel ocular drug
delivery vehicle.
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Emulation of Extracellular Matrix for the Development of Human Corneal Stromal Substitute
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INTRODUCTION

Scaffold free cell-based therapies are potential
approaches to avoid various deleterious effect of foreign
material based scaffold. However, very few products
have been reached to the clinics due to prolong culture
time required’. The keratocytes required 35-84 days
culture to build a cohesive stromal substitute, which is
poor in extracellular matrix (ECM) and thinner than the
native tissue?®. The macromolecular crowding (MMC),
the addition of inert macromolecules in culture media,
can accelerate the cell specific ECM deposition within
2-6 days of culture, without change in cell phenotype®.
Herein, the role of MMC on human corneal fibroblasts
(HCFs) has been demonstrated, which were cultured on
a NIPAAM based thermosensitive copolymer to
generate ECM-rich HCFs cell sheets.

EXPERIMENTAL METHODS

HCFs cultured under MMC (100ug/ml dextran sulphate
(DxS); and 50pg/ml Carrageenan (CR)). The ECM
deposition was analysed by  SDS-PAGE,
immunocytochemistry (ICC) and proteomic analysis.
Gene expression was assessed using the RT-PCR. Intact
HCFs cell sheets were developed using NIPAAM/n-tert
butyl acrylamide thermal responsive polymer.

RESULTS AND DISCUSSION

Densitometric  analysis of SDS-PAGE  and
immunocytochemistry shows that MMC (DxS and CR)
significantly increased collagen | deposition (p<0.05)
and more ordered ECM deposition.
Immunofluorescence confirmed the enhanced ECM in
the presence of MMC. Proteomic and genomics
analysis confirmed the increase in stromal ECM/total
proteins and phenotype maintenance respectively
(results not shown). Successful detachment of HCFs
cell sheet was demonstrated at low temperature after
MMC, which showed the transparency similar to the
control samples and high ECM deposition was
confirmed using various techniques.
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Fig. 1. (A) The densitometry for collagen type | at day

Collagen Type I, Fibronectin, DAPI

2, 4 and 6 (B) The immunofluorescence for collagen
type | and fibronectin (C) at day 4 of MMC.

Contro

xxxxx

O R T TR R
Aubagh oo

Fig. 2. The characterization of developed cell sheet
using CR as a macromolecular crowding agents at day 4
(A) The trichrome staining for ECM (B) Picro-serius
red staining after MMC (C) Collagen type |
immunofluorescence of cell sheet (D) Collagen type V
immunofluorescence of cell sheet (E) Transmittance of
the developed HCFs cell sheet demonstrated that there
is no change in transmittance of cell layer after MMC
(F) AFM analysis of HCFs confirmed the presence of
collagen ECM in CR treated samples.

CONCLUSION

MMC of HCFs with DxS and CR significantly
accelerates corneal specific ECM deposition without
influencing the basic characteristic. The process also
favours the development of ECM rich HCFs cell sheets
using CR within 4 days. The thermal responsive
copolymer allowed the detachment of intact, transparent
and native ECM rich corneal stromal tissue substitute.
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Nanostructured materials for tissue engineering: nanofibres, nanoparticles and nanofilms
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INTRODUCTION

Bioartificial tissue replacements contain a cell
component and a material component, which serves as a
carrier for anchorage-dependent cells. The material
component should actively promote the adhesion,
growth, differentiation, phenotypic maturation and other
cell functions in a controllable manner. The cell
performance on the materials can be markedly
improved by its nanostructure (i.e., nanoscale surface
roughness or nanofibrous structure), which mimics the
nanoarchitecture of the natural extracellular matrix.

EXPERIMENTAL METHODS

In the first part of this study, we have focused on
fibrin nanofibrous layers prepared in vitro by a
controlled simulation of a part of the physiological
hemocoagulation process [1]. The layers were intended
for inner coating of synthetic vascular grafts in order to
improve their endothelialization.

In the second part, we have constructed (by
electrospinning  technique)  synthetic  nanofibrous
scaffolds made of poly (L-lactide) (PLLA) or poly
(lactide-co-glycolide)  (PLGA)  reinforced  with
hydroxyapatite or diamond nanoparticles for potential
use in bone tissue engineering [2, 3].

Finally, we have created nanocrystalline diamond
films for potential surface modification of metallic bone
implants [4].

RESULTS AND DISCUSSION

The resulting fibrin layers were of various
morphology, i.e. thin and thick, two- or three-
dimensional, with short and sparse or long and dense
fibrin nanofibers (Fig. 1A). Thick three-dimensional
films supported cell-matrix and cell-cell adhesion of
vascular endothelial cells, which was manifested by
well-developed talin-containing focal-adhesion plagues
(Fig. 1B), immunofluorescence of VE-cadherin at the
cell edges (Fig. 1C) and formation of a confluent
endothelial cell layer.

Fig. 1. A nanofibrous fibrin layer for inner modification of
vascular prostheses (A), and immunofluorescence of talin (B)
and VE cadherin (C) in endothelial CPAE cells in cultures on
these layers. Bar 10 um (4) or 25 um (B, C).

Addition of diamond or hydroxyapatite nanoparticles to
synthetic polymeric nanofibrous meshes improved some
mechanical properties of the scaffolds (2, 3) and

supported the adhesion and growth of human bone-
derived cells (Fig. 2). Scaffolds reinforced with 15 wt.
% of hydroxyapatite increased the production of
osteocalcin, i.e. an important marker of osteogenic cell
differentiation, in these cells [3].

i g s

Fig. 2. Nanofibrous PLGA scaffolds reinforced with 23 wt%
of nanodiamond (A), human osteoblast-like MG 63 cells in
cultures on these scaffolds (B) and on PLLA scaffolds with 15
wt. % of hydroxyapatite nanoparticles (C). SEM microscopy
(A), staining with Texas Red-C,-Maleimide and Hoechst
#33342 (B), immunofluorescence of osteocalcin (C). Bar 10
um (A4), 50 um (B) or 20 um (C).

Nanocrystalline diamond films also supported the
adhesion, growth and osteogenic differentiation of
human bone-derived cells, which was more apparent on
more hydrophilic O-terminated films (Fig. 3) [4].

Fig. 3. Nanocrystalline diamond film (A) and human
osteoblast-like Saos-2 cells in cultures on these films
terminated with H (A) and O (B). AFM microscopy (A),
immunofluorescence of talin combined with phalloidine
staining of F-actin (B, C). Bar=20 um.

CONCLUSION

All tested nanostructured materials, particularly thick
nanofibrous fibrin films, nanofibrous PLLA scaffolds
with 15 wt.% of hydroxyapatite and O-terminated
nanocrystalline diamond films supported the adhesion,
growth and phenotypic maturation of cells.
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Fabrication of Silk Fibroin and High Methoxyl Citrus Pectin(HMP) Based 3D Scaffolds
for Bone Tissue Engineering
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In bone tissue engineering approach, fabrication of
scaffold and so the selection of materials have
critical importance. Here, we describe two new
biopolymers silk fibroin and citrus pectin based new
functional scaffold fabrication.

INTRODUCTION

In construction of tissue engineered constructs, the
scaffold plays a crucial role on regeneration of damaged
tissue in body. Therefore the scaffold fabrication
techniques and the selection of materials are critical
decisions. In tissue engineering, both biologically and
synthetic derived materials are studied. In general,
biologically derived materials have an advantage
because  of  their inherent  properties like
biocompatibility and adequate mechanical property”.
Silk fibroin and high methoxyl citrus pectin are natural
derived structural biopolymers. Their biocompatibility,
mechanical stability and properties as material are
noteworthy. Both biopolymers were previously studied
in bone tissue engineering individually *3. However
fibroin and pectin have not been used together for
scaffolding. In this study, silk fibroin and pectin are
chemically crosslinked (carbodiimide crosslinking) and
scaffold fabricated for the first time.

EXPERIMENTAL METHODS

Preparation of Silk fibroin and Citrus pectin solutions
Native Bombyx mori silk fibroin was degummed with
0.02 M NaHCO; solution at 100°C for 30 min. The
degummed silk fibroin was dissolved LiBr solution at
60°C for 4 h. After dialysing for 2 days, the silk fibroin
solution was filtered®. High methoxy! citrus pectin was
dissolved in d H,O and the reaction solvent was d H,O
Preparation Silk fibroin/Pectin blend scaffolds

Silk fibroin and HMP was mixed with same amount of
NaHCO; individually. For carboxylation of hydroxyl
groups,, 5-fold excess of succinic anhydride was
dissolved in DMF and added to fibroin and pectin
solutions.

-
22727

Figure 1. Crosslinking model of silk fibroin and pectin

The reaction solutions were mixed in a flask and stirred
for overnight. After blending of two modified fibroin
and pectin, 4-fold molar excess of EDC to carboxyl
groups was added. Ethylene diamine was then added
drop wise under magnetic stirring, in ~10-fold molar
excess to carboxyl group. The solution pH was adjusted
to 6-7 and was monitored for 30 min. The solution was
then poured into a petri plate for gelling and lyofilized
after freezing at -80°C overnight for preparation of
porous scaffolds. After crosslinking, the scaffolds were
washed in distilled water to remove unreacted linker
and crosslinker (Fig.1). FTIR and *H-NMR were done
for confirmation.. .

RESULTS AND DISCUSSION

FTIR and ‘H-NMR analysis were performed to prove
the carbodiimide facilitated amide bond formation
between citrus pectin and silk fibroin.

CONCLUSION & FUTURE WORK

By this method, silk fibroin and high methoxylated
citrus pectin were crosslinked and studied for the first
time for biomedical study. The in vitro studies will be
performed for these scaffolds. To enhance the
crosslinking and cellular compatibility, new methods of
crosslinking will be tried.
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INTRODUCTION

It was reported that chondrocyte aggregation in
spheroids prevented dedifferentiation of chondrocytes.
However, if the diameter of the spheroids increased,
necrosis may occur in the center of the spheroids due to
lack of nutrient. Therefore, regulation of spheroid size
is important to maintain nutrient supply into the center
of the spheroid. Since we reported that mouse
fibroblasts spheroids with uniform size were formed
using proline-containing periodic peptides H-(Lys-
Pro);-OH (KP24), it is considered that size of
chondrocyte spheroids can be regulated using KP24.
Therefore, the purpose of this study is to produce
uniform chondrocyte spheroids using KP24 to prevent
central necrosis in the spheroids.

EXPERIMENTAL METHODS

Preparation of chondrosyte spheroids: Chondrocytes
were isolated from articular cartilage of femur of 6-
month-old pig. Dulbecco’s modified Eagle’s medium
supplemented with 10% bovine serum and ascorbic acid
was prepared as culture medium. KP24 was added to
the culture medium at concentrations of 0, 0.25, 0.5,
and 1.0 mg/ml. Chondrocytes were seeded in 96-well
plates at cell density of 1.5 X 10° cells/cm?
Chondrocytes were cultured in the culture medium with
KP24 for 3 days, and then chondrocytes were cultured
in the culture medium with KP24 (KP24(+ +)) or
without KP24 (KP24(+ -)) to investigate the effect of
duration of KP24 supplementation on formation of
spheroids for 4 more days. Morphology observation of
spheroid, viability assay of chondrocytes in spheroid,
and measurement of glycosaminoglycan (GAG) amount
were performed after 3, 5 and 7 days of cultivation.

Evaluation of chondrosyte spheroids: Morphology of
spheroid was observed using a phase contrast
microscope. Equivalent circle diameter was calculated
as the diameter of spheroid. In this study, cell aggregate
with more than 30 um in diameter was defined as
spheroid. The viability of chondrocytes was evaluated
by observing spheroids stained with fluorescent
reagents using a fluorescence microscope. GAG amount
was measured using the DMMB method.

RESULTS AND DISCUSSION

Figure 1 shows microscopic images of spheroids for
KP24(+ +) and KP24(+-) at KP24 concentration of 0.5
mg/ml. Though fusion of spheroids was observed after

7 days of cultivation in the case of KP24(+ +) (Fig.1(c)),

the spheroids grew larger with cultivation days in the
both case. In the case of KP24(+ -), fusion of spheroids
was prevented and uniform spheroids were formed after
7 days of cultivation (Fig.1(f)). Same tendency was
observed in all KP24 concentration, but high KP24
concentration resulted in more rapid formation of

spheroids. The GAG amounts of the spheroids in one
well increased with increasing KP24 concentration after
5 and 7 days of cultivation. According to fluorescent
microscopy, number of dead cells remarkably increased
in the spheroids when the diameter of spheroids was
over 200 um. Figure 2 shows change in the diameter of
the spheroids for KP24(+ —) with cultivation days. The
average diameter of spheroids increased and the number
of spheroids decreased with cultivation days. After 7
days of cultivation, the average diameter of spheroids
for KP24(+ -) at concentration of 0, 0.25, 0.5, and 1.0
mg/ml were 232, 215, 308, and 261 um respectively,
and the number of spheroids for KP24(+ -) at KP24
concentration of 0, 0.25, 0.5, and 1.0 mg/ml were 86,
100, 58, and 53 respectively. The number of spheroids
with about 200 um in diameter became highest at KP24
concentration of 0.25 mg/ml. These results showed that
uniform spheroids with about 200 um in diameter were
obtained so as to prevent necrosis by changing duration
of KP24 supplementation at KP24 concentration of 0.25
mg/ml.

CONCLUSION

Size of uniform spheroids was regulated to about 200
um in diameter in the case of KP24(+ -) at KP24
concentration of 0.25 mg/ml.
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Fig. 1. Photos of chondrocyte spheroids (0.5 mg/ml).
(a) KP24(+ +) at day 3. (b) KP24(+ +) at day 5.

(c) KP24(+ +) at day 7. (d) KP24(+ —) at day 3.
(e) KP24(+ -) at day 5. (f) KP24(+ —) at day 7.
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Fig. 2. Change in the average diameter of the spheroids
for KP24(+ -).
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INTRODUCTION

Low back pain is associated with degeneration of
Intervertebral Disc (IVD). Previous studies have shown
that local production of neurotrophins stimulated
innervation in degenerated IVD'. High Molecular
weight (HMw) Hyaluronic Acid (HA) is a potential
therapeutic biomaterial for inflammatory pain of IVD as
it exhibits anti-inflammatory effect and provides a
better conducive microenvironment for 1VD cells. The
hypothesis of the study was that HA hydrogels alter
inflammatory receptor and neurotrophins expression in
IL-1B induced inflammation model of NP cell culture.
Specifically, to test this hypothesis an HA hydrogel
system was developed and characterised for
cytotoxicity and in vitro degradation. We further
determined the effect of HA hydrogels in IL-1p induced
inflammation model in NP cell cultures by investigating
activation of receptors IL-1R1, MyD88, CD44 and also
examined protein and mMRNA expression of
neurotrophins {Nerve Growth Factor (NGF) and Brain
Derived Neurotrophic Factor (BDNF)}.

EXPERIMENTAL METHODS

HA hydrogels were synthesized by using 7.5mg sodium
HA Mw 1.2 x 10° Da (Lifecore Biomedical, USA)
dissolved in ImL distilled water and crosslinked with
150mg 4-arm PEG amine Mw 2000Da (Jenkem Tech,
TX, USA). N-hydroxysuccinimide (NHS) (150mg) and
1-Ethyl-3-[3-(dimethylamino)propyl]carbodiimide
(EDC) (100uL) were added to functionalise the
carboxyl group of HA molecules®. The sphere-shaped
hydrogels were obtained through a pipetting a channel
volume of 5uL onto a hydrophobic modified glass slide
(Teflon™, Fisher Scientific, Ireland) and incubated for
three hour at 37°C to allow crosslinking reaction to
complete. The gelation time of HA hydrogels was
measured. The in vitro degradation of HA hydrogels
with hyaluronidase and PBS was assessed at 1, 2, 3, 7,
14 and 21 days. The potential cytotoxicity was assessed
against ADSCs by alamarBlue®. NP cells were isolated
from disc T9-S1 of bovine tails and cultured for 10 to
20 days. The NP cell viability and distribution in 2D
culture was examined for 24, 48 and 72 hours using
Live/Dead® staining kit. The 5 x 10° cells were
stimulated with IL-1p (10ng/ml) to create an
inflammatory mileu and treated with 100uL (5uL x 20)
hydrogels for day 1, 3 and 7. Activation of receptor IL-
1R1, MyD88 and CD44 were determined by
immunofluorescent imaging. Neurotrophins expression
of NGF and BDNF were measured by ELISA and
qPCR.

RESULTS AND DISCUSSION
The in situ gelation time for the formation of spherical
shaped hydrogels were 5.5 minutes and the developed

hydrogels were stable at 4°C. Preliminary data of
cytotoxicity study showed metabolic activity of ADSCs
in presence of 100uL hydrogels (94.75 + 1.18%, 94.02
+ 14.10%, 97.95 = 4.69%) and over 73% ADSCs
metabolic activity was observed in presence of 200uL
hydrogels after 24, 48 and 72 hours in culture (Fig.
1.A). Inflammatory receptor IL-1R1 was down-
regulated after treating with HA hydrogels in
inflammation model of NP cell cultures (Fig. 1.C). The
gPCR results showed NGF were up-regulated (fold
change 3.2 and 8.1) in IL-1p inflamed after 7 days.

A. ADSCs Metabolic Activity in Presence of HA Hydrogels B.\p Cell Metabolic Activity in Presence of HA Hydrogels
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Fig. 1. A. Percentage ADSCs metabolic activity
alamarBlue® test shows over 90% and 73% viability in
presence of 100uL and 200uL hydrogels respectively,
after 24, 48 and 72 hours in cultures. B. NP cells
metabolic activity in presence of HA hydrogels shows
100% and 91% viability for 100uL and 200uL
hydrogels. C. Immunoreactivity of inflammatory
receptor IL1-R1 and MyD88 as observed by fluorescent
microscopy for day 3. Inflammatory receptor IL-1R1
and complex MyD88 showed decrease fluorescent
intensity after treating with 100puL HA hydrogels
compared to IL-1f control group.
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CONCLUSION

Crosslinked-HA hydrogels show therapeutic effect by
reducing inflammatory receptor and neurotrophins
expression in an inflamed in vitro model of Nucleus
Pulposus cells.
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INTRODUCTION

Scaffold microtopography and surface chemistry can
help differentiate stem cells into a specific tissue type’.
Adipose derived stem cells (ADSCs) can be collected
from patients easily with fast recovery after operation
unlike bone marrow mesenchymal stem cell harvest?. In
this study, collagen-fibroin composite biomaterials were
patterned with micropillars and grooves to investigate
the level, osteogenic differentiation of ADSC for bone
tissue engineering applications.

EXPERIMENTAL METHODS

Micropatterned films were produced by solvent casting
collagen-fibroin solution on poly(dimethylsiloxane)
(PDMS) templates. After carbodiimide and N-
hydroxysuccinimide crosslinking, ADSCs were seeded
on the films and cultured for 7 days without osteogenic
medium (OM) and which was then changed to OM.
Alamar blue assay (n=3-5) was used for cell
proliferation and ALP assay (n=3-5) was carried out for
osteogenic activity of ADSC. Statistical analysis was
performed by using one way ANOVA with Tukey test
(p < 0.05 shows statistically significant pairs).

RESULTS AND DISCUSSION

Cell proliferation results indicated that ADSC can
proliferate on micropillars (MP) more vigorously than
on unpatterned surfaces or TCPS control (Figure 1a).
The lowest proliferation rate was detected on
microchannel (MC) patterned film. After freeze drying
films were brittle unlike their wet state (Figure b-c).
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Fig. 1. ADSC proliferation level on Days (a) 1, 7, 14,
21 and 28. MicroCT images on Day 28: ADSC seeded
(b) MC, and (c) MP patterned composite films (between
points: 500 pum, pixel size: 2 pm).

However, slow cell proliferation and high ALP level, on
MC films indicated higher osteogenic activity on this
particular surface (Figure 2).

Detection of deposited collagen type | and calcium on
the blend films were performed by collagen type |
immunostaining (Figures 3a-c) and Alizarin red S
(Figures 3d-f) staining, respectively, showed the
osteogenic differentiation of ADSCs by osteogenic
medium on both pattern types.

After staining of the cytoskeleton and image analysis of
MC patterned composite films higher cell alignment
and more elongated cell features were observed
suggesting that the patterns which induce higher cell
aspect ratio might also be responsible for the higher
osteogenic activity of ADSCs.
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Fig. 2. ALP levels per cell were determined on Days 7,
14, 21 and 28. Statistical differences between TCPS and
other groups were analyzed (*p<0.05, **p<0.01,
***p<0.001; *: TCPS vs unpatterned, MC and MP; #:
unpatterned vs MC and MP; *: MC vs MP).

..

Fig. 3. Confocal laser scanning microscopy images of
collagen type | immunostaining on Day 28 on (a)
unpatterned, (b) MC, (c) MP patterned composite films
(x10). Phase contrast microscopy images of Alizarin red
S staining on (d) unpatterned, () MC, (f) MP patterned
composite films (x20).

CONCLUSION

Collagen-fibroin composite films presented higher
ADSC proliferation rates than TCPS and pillar patterns.
Channel type patterns did not yield a high proliferation
rate but they enhanced expression of the osteogenic
differentiation marker. Secretion of collagen type | and
deposition of calcium indicated ADSC osteogenic
activity on all surface types. In conclusion, patterned
collagen-fibroin blends appear to be suitable for ADSC
growth and differentiation.
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INTRODUCTION

Extensive research has been conducted on the regulation
of mesenchymal stem cell (MSC) differentiation by
altering physicochemical factors, including stiffness,
microtopography, and three-dimensional mechanical
strength. However, the importance of the surface mobility
of polymer surfaces in a hydrated state, one of the
characteristic properties of polymer surfaces, in
controlling stem cell differentiation is not yet gaining
much attention. A simple surface treatment capable of
regulating stem cell lineages by changing the molecular
mobility has great potential for many biomedical
applications because it provides a simple and convenient
method of directing stem cell lineage on various material
surfaces without changing the bulk properties.

In the present study, we report the feasibility of
directing stem cell differentiation on supramolecular
surfaces that are prepared with a simple surface
treatment. The underlying concept that we applied is
modulating the morphology of adhering stem cells
using a wide range of molecular mobility of polymer
surfaces in a hydrated state. Because morphologies of
adhering stem cells have been known as an important
factor in determining stem cell differerntiation, we
hypothesized that a simply deposited supramolecular
surfaces capable of changing the adhesion morphology
of cells could induce different stem cell differentiation.

Polyrotaxane (PRX) is a supermolecule that
contains molecularly movable host molecules [e.g., a-
cyclodextrin  (a-CD)] threaded on a linear guest
molecule [e.g., poly(ethylene glycol) (PEG)]. By
adopting this threaded macromolecular structure of
polyrotaxanes, we developed polymer surfaces with a
wide range of surface mobility by simple deposition
method,*? and the effect of surface mobility on the
differentiation of MSC was investigated.
EXPERIMENTAL METHODS
ABA-type triblock copolymers containing threaded
PRX segment as B unit and surface anchoring group (A
unit) were synthesized by reversible addition-
fragmentation chain-transfer (RAFT) polymerization
after synthesizing pseudo-PRX macro-chain-transfer
agent (CTA). The surface anchoring group (A) is a
random copolymer segment composed of 2-
methacryloyloxyethyl phosphorylcholine (MPC) and n-
butyl methacrylate (BMA) (PMB). PRX block
copolymer with two different number of threaded o-CD
was synthesized (PRX-A: 12threaded o-CD, PRX-B:
112 threaded o-CD) to modulate the surface mobility of
polymer surface. As a non-PRX control sample, a
methacrylate random copolymer containing similar
chemical component with PRX block copolymer was
further synthesized. The surface molecular mobility of
the cast polymer was analyzed by means of quartz
crystal microbalance-dissipation (QCM-D) equipment,

and MSC adhesion and differentiation was analyzed on
each polymer surface.
RESULTS AND DISCUSSION

Surface molecular mobility of PRX-A, which has a
smaller number of threaded a-CD, showed the highest
value among the prepared polymer surfaces. In contrast,
PRX-B surface, which has a larger number of threaded
o-CD, showed the moderate value of surface molecular
mobility. This is possibly due to the increased
molecular rigidity or decreased mobility of the polymer
surfaces induced by different number of threaded o-CD.
The molecular mobility of the control random
copolymer surface showed the lowest value among the
polymer surfaces. This indicates that the PRX
molecular platform is useful to prepare highly dynamic
polymer surface, and the degree of molecular mobility
could be easily modulated by simply changing the
number of threaded a-CD.
MSCs adhering on the polymer surface with higher
molecular mobility showed the narrow and protruded
morphology. This resulted in the low expression value
of Rho-related protein kinase (ROCK) activity, which is
cytoskeletal signalling element related with the MSC
differentiation, on the dynamic PRX surface (Fig.1).
This indicates that the cytoskeletal signalling element is
greatly affected by the surface mobility of the polymer
surface. As a result, MSCs on the dynamic PRX surface
were easily differentiated into adipogenic cells while
those on the surface with lower molecular mobility
were easily differentiated into osteogenic cells.
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Fig.1 Relative ROCK activity of adhering MSC and the
differentiation level of adherina MSCs

CONCLUSION

Different tendency of MSC differentiation was
successfully induced by changing the surface mobility
of simply deposited polymer surfaces. By adopting the
threaded macromolecular platforms, we could
demonstrate the importance of molecular mobility of
polymer surface for regulating MSCs differentiation.
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INTRODUCTION

Application of tissue engineering in site of bone defects
has used scaffolds with respect to bone analogue
concept, using inorganic and organic composites, and
have shown cell growth? Preliminary studies have
prepared hydroxyapatite and alginate Sargassum
crassifolium (S.crassifolium) composite scaffolds with
pore size up to 250 pm in diameter’.  The
hydroxyapatite powder was synthesized with low heat
treatment temperature to obtain amorphous material®®.
The alginate S.crassifolium powder were extracted from
the macroalgae of Indonesia seas and has shown as
typical alginates®’. The ability of cells to attach to the
surface of the materials is important for further cellular
process. The suitability for cell culture of the scaffold,
however, has not been studied. The present study,
therefore, aimed to observe cell viability and cell
attachment in the hydroxyapatite/alginate S.crassifolium
composite scaffolds after seeded with stem cells.

EXPERIMENTAL METHODS

Hydroxyapatite/alginate ~ S.crassifolium  composite
scaffold samples were prepared following previous
studies™®.  For a control, scaffold samples from
commercially available hydroxyapatite and alginate
(Sigma-Aldrich,USA), were also prepared.
Mesenchymal stem cells used in the present study was
isolated from the medullary bone of human femur.
Viability was initiated with cell culture for 24h in the
presence of sterilized scaffold samples®. Cell viability
test was conducted with extract medium concentrations
ranging from 100% to 1%. The extract medium was
removed and osteogenic medium with MTT assay was
then added to the cultures. Incubation was conducted
for 3h. Absorbance was measured in a
spectrophotometer at a wavelength of 540nm. For cell
attachment, sterilized scaffold samples were placed in a
24-well plate and suspended in osteogenic medium.
Mesenchymal stem cells were then seeded over the
whole upper surface of the sterilized scaffod samples.
After 6 weeks of incubation, scaffold samples were
sectioned in many planes and were then observed using
a scanning electrone microscope.

RESULTS AND DISCUSSION

Results of MTT assay test showed that the
hydroxyapatite/alginate S.crassifolium scaffold samples
with extract concentrations of 100% to 1% showed cell
viability of 35,9% to 101,5%, in comparison to the
control, i.e. 74.8% to 127%. After six weeks of cell
seeding, majority of the cells were seen in the sterilized

scaffold samples, as well as, in the control. The cells
were rounded morphology showing organelles appeared
with extension to cell surfaces. Some cells appeared in
cluster, while others were randomly solitaire. Most cells
were spread evenly and were well attached to the
exterior and internal part of the interconnected pore
walls of the scaffold samples. This cell attachment in
the  structure of the  hydroxyapatite/alginate
S.crassifolium composite scaffolds indicated that the
materials used to prepare the scaffold did not have any
negative effect on the cells.

CONCLUSION

The study showed that the hydroxyapatite/alginate
S.crassifolium composite scaffolds have revealed with
excelent cell viability to the mesenchymal stem cells
used. The mesenchymal stem cells seeded onto the
hydroxyapatite/alginate  S.crassifolium  composite
scaffolds  have presented the existance of cell
attachment inside the scaffolds.
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INTRODUCTION

Periodontal disease can result in alveolar bone loss or
even tooth loss, severely impacting on the aesthetics
and masticatory ability of the affected patients. Bone
morphogenetic proteins (BMPs) are powerful inducers
of osteogenic activity during the embryologic bone
formation phase. BMP-6 has been shown to have the
ability to induce periodontal tissue regeneration,
including the alveolar bone, periodontal ligament, and
cementum. Induced pluripotent stem cells (iPSCs) has
been shown to create increased alveolar bone and
cementum as well as periodontal ligament formation in
a periodontal defect animal model. However, the effect
of BMP-6 on the iPSCs ability to regenerate periodontal
tissue has not been studied. The purpose of our research
was to investigate the periodontal tissue (periodontal
ligament cells, cementum, and alveolar bone)
regeneration ability of iPSCs under the influence of
BMP-6.

EXPERIMENTAL METHODS

In this study, a self-developed injectable
thermosensitive  chitosan/gelatin/glycerol  phosphate
(CIGIGP) hydrogel was used.” The cytotoxicity of the
C/GIGP hydrogel was evaluated using crystal violet
assay and lactate dehydrogenase assay. The in vitro
release study of DEX-containing (2.5 mg/ml, 5 mg/ml,
and 10 mg/ml) hydrogel was investigated using UV-
spectroscopy. We added BMP-6 (0.1 ng/ml and 1 ng/ml)
to the osteogenic medium in order to investigate the
differentiation ability of iPSCs, then the mineralization
ability was studied using Alizarin red S staining. For in
vivo study, the BMP-6-containing hydrogel cultured
with or without iPSCs was used as the periodontal
defect substitute. The new bone formation at the
periodontal defect region of rats was determined using
micro-computed  tomography  (micro-CT);  the
histomorphology of defect region was investigated
using the hematoxylin and eosin (H & E) staining.

RESULTS AND DISCUSSION
Compared with the control group (extract-free medium),
the experimental group (extract of hydrogel) was non-

cytotoxic to iPSCs (Fig. 1 (a)), the cumulative releasing
test shows that the DEX in hydrogel could sustain
releasing (Fig. 1 (b)). The iPSCs-derived osteoblasts
mineralization forming ability is shown in Fig. 1 (c),
indicating that the 1 ng/ml BMP-6 group had the best
mineralization ability among the test groups. The H &
E staining analysis results shows that the periodontal
ligament like-cells could be detected

CONCLUSION

The C/G/GP hydrogel has no cytotoxicity and is
suitable for sustained delivery of DEX. The presence of
BMP-6 enhances the mineralization forming ability of
iPSCs. Compared with the control group (hydrogel
only), the micro-CT and H & E staining analysis results
indicate that the presence of BMP-6, cultured with or
without iPSCs, enhances the new bone formation and
the periodontal ligament-like cells formation at the
periodontal defect region, respectively. We conclude
that combining BMP-6 and iPSCs provides a potential
method for periodontal tissue regeneration.
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Fig 1. (a) Results of crystal violet assay for cytotoxicity
(n=4, p>0.05); (b) release study of dexamethasone from
hydrogel during 1 week; (c) iPSCs-derived osteoblasts
mineralization forming ability

€¢p 26" European Conference on Biomaterials, Liverpool, 31 August — 3" September 2014


mailto:amytung16@gmail.com

4-1

Dynamic Polysaccharide-based Carrier Systems for the Delivery of Biotherapeutics

Denise N. Bamberger! and Peter R. Wich®"

! Institut fur Pharmazie und Biochemie, Johannes Gutenberg-Universitat Mainz, Germany
wich@uni-mainz.de

Polymer-based drug, vaccine and gene delivery systems
can be easily modified and are particularly attractive
because of their ability to perform several critical
functions simultaneously. These include delivering
therapeutic or other bioactive agents to a specific site
via a targeting mechanism, increasing the circulation
times of drugs in the body, protecting drugs from
degradation, or increasing the bioavailability of poorly
soluble drugs.

Recently, a new class of modular and acid-degradable,
polymeric particles using acetal-modified dextran (Ac-
DEX) was developed.' This biocompatible material can
be formulated into particles using a variety of common
emulsion-based techniques enabling control over both
size and morphology. Due to their pH sensitivity, Ac-
DEX particles can selectively and rapidly release their
encapsulated payload under mildly acidic conditions
including those found in sites of inflammation, tumor
tissue, or endocytic vesicles. Upon hydrolytic degra-
dation, Ac-DEX reverts back to FDA-approved dextran

Easily prepared particles
with controllable size

\ Dextran-based host material

&5 Encapsulated DNA/ RNA

4 Targeting group or imaging agent

without the generation of acidic by-products that could
damage the encapsulated payload or lead to
inflammation, as has been observed with some other
commonly used polymer systems. In addition, Ac-DEX
particle degradation rate can be easily tuned within the
time scale of relevant cellular processes. This release
tunability combined with their low-toxicity and payload
versatility make Ac-DEX particles an ideal platform for
a wide range of biotherapeutic delivery applications
including immunotherapy? and gene delivery.?
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Variable modification allows tuning of physical

properties, including degradation rate

Based on dextran, a non-toxic,
naturally-occuring

and FDA-approved
polysaccharide

Reducing ends allow functionalization )
with cationic amines for the
electrostatic complexation of DNA
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INTRODUCTION

Biocompatible amphiphilic copolymers with well-
defined architectures are one of the challenging areas in
polymer science because they are able to form
nanostructures in aqueous medium with potential as
drug delivery systems*?. In this field, aliphatic
polyesters, such as poly(e-caprolactone) (PCL), are
interesting hydrophobic candidates as a result of their
biodegradability, biocompatibility and FDA approval.
Moreover, polysaccharides, such as dextran, are
hydrophilic polymers of choice because they are
renewable, biocompatible and protein repellent that
confer stealth to nano-objects®. However most of the
graft copolymers described in the literature and
prepared from these types of polymers was constituted
of a hydrophilic backbone and hydrophobic side chains
due to the lack of functionalities along the hydrophobic
polyester chains. Few years ago, our team described a
general synthetic route, via anionic activation, allowing
functionalising polyesters along their backbone®. This
new strategy gave access to numerous new functional
polymeric structures such as propargylated PCL®. The
purpose of this work is first to functionalise and make
“clickable” dextran in order to covalently graft it onto
propargylated PCL. Nanocarrrier structures were built
up with this graft architecture, to be used for drug
encapsulation (anti-cancer agents, antibiotics, growth
factors,...) and sustained release of these drugs.

EXPERIMENTAL METHODS

Synthesis.  “clickable”  dextran. Dextran was
chemically modified to its reductive hemiacetal chain
extremity by coupling bromopropylamine or cysteamine
via reductive amination. Typically bromopropyl-dextran
was then transformed in azidopropyl-dextran by
reaction with sodium azide. Amphiphilic PCL-g-dextran
copolymer. “Clickable” dextran was covalently grafted
to propargylated PCL backbone by a “click” reaction.
Preparation of nano-objects. Nanoparticles or
polymeric  micelles were prepared by typical
nanoprecipitation technique.

RESULTS AND DISCUSSION

The synthesis of “clickable” dextran was realised via a
reductive amination pathway. Then the functionalized
dextran was covalently grafted to propargylated PCL
backbone (Figure 1) according to a click reaction, under
mild conditions to preserve the copolymer from
degradation.

The grafting and the resulting copolymer structure were
demonstrated by DOSY analysis and Size Exclusion
Chromatography measurements. The percentage of
hydrophilic dextran chains grafted to a hydrophobic
PCL backbone was determined by *H-Nuclear Magnetic
Resonance.
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Figure 1: Synthesis of amphiphilic graft PLC-g-dextran
copolymer
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Nanoprecipitation ~ route  provided  nano-objects
(micelles or nanoparticles) in aqueous medium and
characterised by quasi-elastic light scattering
measurements. The resulting new nanostructures were
compared to PCL nano-objects in terms of drug
encapsulation load capacity and kinetic of in vitro drug
delivery. These preliminary assays were realised with a
hydrophobic drug model.

CONCLUSION

Well-defined functional PCL and “clickable” dextran
were synthesised and used as building blocks for the
synthesis of biocompatible amphiphilic PCL-g-dextran
copolymers. Nanostructures of this new copolymer
architecture  were  successfully  prepared by
nanoprecipitation and well-characterised. The versatility
of the strategy developed herein paves the way for
preparation of various nanocarriers, modulating the
drug delivery kinetic according to the length of the
native polymeric chains. Next step will consist in the
covalent attachment of sugar residues (mannose,
galactose) as targeting agents to the surface of micelles
for site-specific drug delivery applications, for example
the targeting of cancer cells.
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INTRODUCTION

Micro and nano systems gained significant attractions in
medical applications especially as diagnostic or therapy
devices. One problem is the long term safety of these
systems if they are not degradable or their degradation
products are not biocompatible. One other problem is
the laborious and expensive production of these systems
(1-4). In this study some micro and nano systems
prepared from various polymers or activated with
certain polymers as drug carriers were examined. Some
systems were converted to composite forms with
addition of hydroxyapatite (HAp) or tricalcium
phosphate (TCP) particles and added into scaffolds to
use them for bone tissue engineering applications.
Chemical structures, physical forms, mechanical and
thermal properties and their effects on cells or tissue
were examined.

EXPERIMENTAL METHODS

Various micro or nano particles were prepared from
gelatin (G), chitosan (CH), polyvinylpyrollidone (PVP),
polyethyleneoxide (PEG), poly(lactic acid-co-glycolic
acid) (PLGA) and poly(hydroxybutyrate-co-hydroxy
valerate) (PHBV) as polymeric systems and some of
them were blended with other polymers or inorganic
apatite crystals. Chemotherapeutic agents as colchicine,
methotrexate and 5-fluorouracil were loaded into G and
CH micro particles; bone morphogenetic proteins were
loaded into PLGA and PHBV nano capsules;
gentamicin as an antibiotic and epidermal growth factor
(EGF) as an bioactive agent were loaded in to gelatin or
gelatin-TCP composite micro carriers. Release kinetics
of each system was studied in vitro. Meanwhile, the
effects of scaffolds containing these micro or nano
systems on cells were examined in vitro and in vivo
conditions implanting scaffolds in bone defects of
rabbits (Figure 1).

Figure 1. Surgical operation of scaffolds containing gentamicin loaded
micro carriers

RESULTS AND DISCUSSION

Release of chemotherapeutic agents from gelatin
microspheres were fast because of fast degradation of
the particles. Chitosan micro particles were quite stable
in buffer media and the release occurred only in the
presence of enzyme lysozyme.

Microparticles containing colchicine, methotrexate and
5-fluorouracil all showed significant effect on breast
cells. Microparticles containing antimicrobial agents
were effective to E.coli; and nanoparticles having
growth factors showed fast and proper tissue healing.
Meanwhile, PCL scaffolds containing microspheres of
B-TCP/G loaded with gentamicin caused an increase in
bone regeneration without any adverse effect. The cells
were able to attach and proliferate on these composite
scaffolds. Histological analyses demonstrated enhanced
tissue integration in the composite scaffolds.
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Figure 2. Results of histological scoring at 8 weeks post implantation:
Scores for (A) the hard tissue response at the bone-scaffold interface;
(B) the hard tissue response within scaffold; (C) bone formation
within defect (Error bars represent SD for n=6; * p<0.05).

CONCLUSION

Micro nano carriers as well as scaffolds loaded with
these carriers are effective tools for drug delivery and
tissue engineering applications.
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INTRODUCTION

Neurotrophic  factors promote the differentiation,
growth and phenotypic maintenance of neurons and act
as a potential means of modifying neuronal dysfunction
in neurodegenerative disorders like Parkinson’s disease.
However, their therapeutic application is limited by
their short half life in vivo. This calls for a biomaterial
based intervention which protects the neurotrophins
until they are delivered to the desired site and allows a
controlled release to achieve therapeutic effects. Fibrin
as a biomaterial offers the advantage of being an
autologous substrate where the rate of polymerization
and degradation can be well controlled. The hypothesis
of this study is to establish that template charge
manipulation can lead to fabrication of hollow fibrin
microspheres as a reservoir for controlled delivery of
the neurotrophins. Specific objectives were to fabricate
and characterize the fibrin based reservoir system,
evaluate the loading and release profiles, investigate
interaction with cells and impact of neurotrophin
encapsulation on its bioactivity.

EXPERIMENTAL METHODS

Hollow fibrin microspheres were fabricated by template
charge manipulation method*. The hollow microspheres
were characterized by Scanning Electron (SEM),
Transmission Electron Microscopy (TEM) and zeta
potential analysis. Protein loading and release from the
microspheres was demonstrated using NGF as a model
neurotrophin. Loading efficiency and release profiles
under different conditions were determined using
ELISA. Fluorescent labelling of NGF and microspheres
was done to facilitate the detection of loading using
fluorescence  microscopy. Impact of  different
concentrations of fibrin microspheres on metabolic
activity and viability of rat mesenchymal stem cells
(rMSCs) and PC-12 cells was shown using alamar
Blue™ and live/dead assay. Bioactivity of released
NGF was demonstrated by neuronal outgrowth assay in
PC-12 cells which was quantified using BIII tubulin
immunostaining. Statistical analysis was performed
using two tailed Student t-test (p<0.05, n=3).

RESULTS AND DISCUSSION

Manipulation of template charge followed by core
dissolution resulted in the formation of hollow fibrin
microspheres which were stable across a wide range of
working conditions. Also the microspheres showed high
loading efficiency (>80%) for all sizes of microspheres
used (Fig. 1A). NGF-microsphere interaction was also
shown using flourecscent labelling of growth factor and
microspheres (Fig. 2). The results from alamarBlue™
and live/dead assay showed that there was no adverse
impact of fibrin microspheres on cell viability even at
higher concentrations (Fig. 3A,B).
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Fig.1. Loading efficiency of fibrin hollow microspheres
for (A) different sizes of microspheres and (B) different
doses of NGF (data represents meant SD, n=3) (C)
Fibrin hollow microspheres after core dissolution using

tetrahydrofuran (SEM)

Fig.2. Fluorescence images for loading of NGF into the
microspheres (green, fibrin spheres; red, NGF; yellow,
colocalization of NGF and fibrin)
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Fig.3 Cellular metabolic activity of (A) rMSCs and (B)
PC-12 cells compared with PBS-treated cell
(alamarBlue™ assay)

Neurite outgrowth assay and quantification using BIII
tubulin  immunostaining showed that neurotrophin
encapsulation into the microspheres did not alter its
bioactivity.

CONCLUSION

Fibrin hollow microspheres act as a delivery platform
for neurotrophic factors showing high loading
efficiency, maintaining their bioactive form and no
adverse interactions with cells. Also the absence of any
chemical cross-linkers in this system offers an
advantage over other biomaterial systems used in
similar applications.
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INTRODUCTION

Repair of bone defects arising from disease or traumatic
injury in the oral and maxillofacial complex is a major
challenge for clinicians restoring form and function in
this emotionally sensitive region. Therefore, therapeutic
strategies are continually being developed to enhance
bone regeneration and guide bone growth. Periodontitis
is an inflammatory disease affecting tooth supporting
structures and may result in loss of the supporting
alveolar bone necessary to maintain teeth in the jaws.
Periodontitis has been reported to affect 10-15% of the
adult population and this may increase to affect 85% of
adults over 70 years of age. Management of tooth loss
may require the placement of a dental bridge and/or a
dental implant. To further complicate clinical
management of tooth loss, dental implants may be
compromised by peri-implantitis, an inflammatory
response resulting in bone loss around the implant. The
clinical success for a dental implant is compromised by
poor osseointegration with alveolar bone. However,
osseointegration and management of peri-implantitis
may be improved by optimising the regenerative
potential of adjacent bone. Currently, regeneration of
the periodontium is managed by a number of
approaches. These include the use of autografts,
allografts, cell occlusive barrier membranes, and
biodegradable hydrogels. These materials are typically
used in association with bioactive molecules to assist
periodontal regeneration. In the current study, we have
developed an injectable mixed macromonomer system
able to be polymerized in situ and is biodegradable, to
promote regeneration of the periodontium® and do not
require a secondary surgical intervention.

EXPERIMENTAL METHODS

A water-soluble macromonomer based on octavinyl
silsesquioxane has been synthesized with vinyl-
terminated PEG-400 in each of the eight arms to
promote water solubility (POSSPEGA). The methods
for synthesis of this macromonomer and the copolymers
prepared from it are outlined in Scheme 1 below. The
equilibrium swelling ratios, degradation and hydrogel
morphology as a function of the copolymer composition
have been evaluated. = Cytocompatibility  for
proliferation, viability, immunohistochemistry and
attachment of periodontal fibroblasts was conducted
using freshly prepared and degraded hydrogels.

RESULTS AND DISCUSSION

The POSSPEGA was characterized by NMR and ATR-
FTIR analysis and its solution properties were
examined.’ In water it exhibits an LCST with a cloud
point at 23 °C. TEM analysis showed that POSSPEGA
forms spherical aggregates with a diameter of 22 + 4
nm in water."
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Scheme 1: Synthesis and polymerization of POSS based hydrogels

The POSSPEGA copolymers formed with diacrylated
PLA-PEG-PLA, PEGL:sDA, show greater extents of
swelling in water than in PBS at pH 7.4 because of
salting out of the PEG chain segments. The hydrogels
have a porous morphology with the size of the pores
dependent on the comacromonomer composition.? In
PBS, the hydrogels undergo extensive hydrolysis over
time, and the rate of mass loss is strongly dependent on
the initial amount of the incorporated lactide. A
cytocompatibility study using periodontal fibroblasts,
isolated from a female Lewis rats, showed no effect of
the hydrogels on fibroblast proliferation, viability and
immunoexpression of bFGF and vimentin, either
initially and after one PLA hydrolysis half-life, but a
minor inhibition of attachment was observed initially.
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Fig 1: Confocal microscopy images of periodontal fibroblasts on

POSS hydrogel (scale bar = 20 um) and Cryogenic SEM micrographs
of POSS hydrogel (scale bars =10 pm).

CONCLUSION

The hydrogel was shown not to inhibit the fibroblast
proliferation rate, or the fibroblast attachment after
hydrolysis had proceeded to some extent (see Fig 1).!
An in vivo study of the hydrogels has been successful in
drug delivery during the repair of artificial defects in the
mandibles of rats.
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INTRODUCTION

Dental caries is one of the most common preventable
diseases. It is associated with bacteria that, through acid
formation, cause demineralisation of tooth structure,
oral pain, and ultimately tooth loss. The acid is
produced through bacterial fermentation of food. This
disease is chronic but can be treated and potentially
reversed at early stages (1, 2).

Once the disease has progressed through to the dentine
treatment involves removal of diseased tissue and
replacement with a filling.  With the imminent
worldwide ban on amalgam fillings arising from the
Minamata agreement, alternative  white dental
composites and to a lesser extent resin modified glass
ionomer cements will become the main tooth restorative
materials. Composite failure rates, however, can be
three times those of amalgam. Typically, 80% of
composite restoration replacement is due to failure of
the adhesive used to bond the composite to the tooth.
The bond fails because during cure the composite
shrinks. This then allows bacteria to penetrate (3).

The aim of this study is to develop a “smart” dental
composite material that enables greater treatment rather
than complete removal and filling of all caries affected
tooth structure. Unlike current dental composite fillings,
the new material should preferably bond to dentine
without additional adhesive use. The following will
assess if this can be achieved through addition of an
adhesive monomer (4 Meta) and reactive mono and tri
calcium phosphates (CaP).

This CaP mixture is known to promote water sorption
induced swelling to compensate shrinkage and release
of antibacterial chlorhexidine (CHX) (3). It can
additionally promote hydroxyapatite precipitation from
simulated dentinal fluid which should aid dentine
repair. The aim of this study, however, is to assess
what levels of CaP can be added without excessive loss
of rapid controllable light activated setting or strength.
EXPERIMENTAL METHODS

Light curable dental monomers were prepared by
mixing urethane dimethacrylate : triethylene glycol
dimethacrylate hydroxyethyl  methacrylate
camphorquinone : dimethylparatoluidine : 4 Meta in the
weight ratio 66:22:5:1:1:5. This was combined with
silane — treated dental glass particles containing fibers
(20wt%), CaP (0, 10, 20 or 40wt%) and CHX (10 wt%)
at a powder to liquid ratio of 4.

The biaxial flexural strength of composite discs (10 mm
diameter, 1 mm thick) was determined after 24 hours
immersion in water. Monomer conversion (MC) (at 1
and 4 mm thickness) was checked via FTIR after 20s
light cure. Depth of cure (DOC) was also obtained by
condensing three specimens of each material type into
metal molds (4mm diameter and 6mm deep), curing
from one side for 20s and scraping away soft material

using a plastic spatula. The length of the remaining
specimen (DOC) was measured. According to 1ISO 4049
this should be >3.0 mm. Shear bond strength (SBS) to
ivory dentine was additionally determined.  For
comparison, a conventional commercial composite
Z250 and two newer self-adhering composites (Vertise
Flow (VF) and Fusio Liquid Dentine (FLD)) were
utilized.

RESULTS AND DISCUSSION

Flexural strengths of experimental formulations without
calcium phosphate reactive fillers were comparable
with that of the commercial composite Z250. With
raising CaP, strength declined but still remained higher
than that of the commercial resin modified glass
ionomer (RMGIC), Fuji Il LC (84MPa). All composites
except 40% CaP had a DOC above the required 3.0 mm
minimum (Table 1). MC measurements, however, show
significantly reduced monomer curing at 4 mm depth
compared with 1 mm for all materials except the
experimental control composite. These studies highlight
that materials may appear hard with < 50% conversion.
This could enable significant release of uncured
monomer is possible and that additional studies to 1ISO
tests are important. Higher levels of CaP enabled shear
bond strengths comparable with self-adhering
composites but below that of Z250 with ibond use.

CaP Strength DOC MC (%) SBS*
wit% (MPa) (mm) (MPa)
Imm | 4mm
0 175 4.2 70 68 13
10 160 3.6 71 50 15
20 149 3.0 70 40 26
40 137 2.6 70 37 33
2250 180 5.0 50 35 40*
VF 148 4.6 65 39 32
FLD 150 5.0 66 38 35

Table 1. Comparison of experimental and commercial
composite properties. * SBS was determined without
use of adhesive except in the case of Z250
CONCLUSION

Monomer conversion at 4mm decreased with reactive
filler addition due to decline in translucency. Although
of reduced strength and monomer conversion the above
composites with added CaP have improved bonding that
could make placement easier, prevent bacterial
microleakage and enhance restoration longevity.
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The bone-implant interface — Nano-osseointegration of functionally loaded, nano-textured, human dental implants
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INTRODUCTION

Hierarchical surface treatments are often considered” for
mimicking the different length scales of the constituent
structures in bone, in order to improve biomechanical
fixation of osseointegrated implants. Controlled micro-
and nanoscale surface modification of cp-Ti surfaces by
laser ablation has been shown to be favourable in this
regard.> And indeed, nanoscale surface features
modulate cellular behavior and differentiation.®> This
study was aimed at resolving the fine structure of bone
adjacent to osseointegrated, functionally loaded, nano-
textured implants in human.

EXPERIMENTAL METHODS

Partly laser-modified (Fig. 1a-c) implants (BioHelix™;
Branemark Integration AB, Mdlndal, Sweden) were
retrieved after 47 months of functional loading, from
the maxilla of a 66-year old Caucasian female, for
reasons other than biological failure. Histomorphometry
was performed by light microscopy (LM) and
backscattered-scanning electron microscopy (BSE-
SEM). Transmission electron microscopy (TEM) and
high angle annular dark field-scanning TEM (HAADF-
STEM) were used for ultrastructural analysis. Micro-
computed tomography (LCT) was employed to evaluate
tissue architecture in 3D.

RESULTS AND DISCUSSION

On the histological level, well-organized osteonal
lamellar bone was found within the implant threads.
High amounts of mineralized bone (bone area >80%,
bone-implant contact >80%) were observed within the
threads by LM, BSE-SEM (Fig. 1f) and uCT. HAADF-
STEM showed a characteristic cross-striated pattern of
collagen approximately perpendicular to and reaching
up to 100 nm from the surface (Fig. 1d), closely
following the surface micro-contour consistently up to 2
pm away, suggesting topography-related organization
of collagen. At greater distances, collagen fibrils
organized into concentric bundles (g=1-3 pm). Selected
area electron diffraction (SAED) revealed preferential
orientation of apatite crystallographic c-axis, i.e. (002)
or (004) reflections, aligned along the collagen fibril
direction (Fig. 1e). Almost no (002) and (004)
reflections were observed for transversally sectioned
collagen fibrils (g=50-70 nm). Individual fibrils were
separated by multiple extrafibrillar mineral platelets
59.0149.11 nm (length) and 5.05+0.61 nm (thickness).
STEM-EDX showed at. % C/Ca=3.33+0.95 for these
collagen fibrils. The mineral platelets showed at. %
C/Ca=1.33+0.50 and at. % Ca/P=1.33+0.15 indicative
of bone-apatite. These ultrastructural observations show
that bone interfacing the implant surface is highly
organized, exhibiting directional and size organization

similar to mature bone tissue. STEM-EDX also
revealed an overlap of Ti, O, Ca and P signals at the
interface zone, indicating gradual intermixing of bone-
apatite with the TiO, layer. This overlapped zone has
previously been resolved by electron tomography® as
bone ingrowth into nanoscale irregularities of the
surface. Multi-scale analysis of retrieved, functionally
loaded human implants is critical to extend pre-clinical
understanding of osseointegration.

Fig. 1: (a-c) SEM
image showing the
laser-modified part
of the implant
thread.

(d) HAADF-STEM
image showing well-
organized collagen
fibrils.

(e) SAED from area
outlined by black
circle. The (002)
reflections form arcs
subtending ~36°
angles.

(f)  Representative
BSE-SEM image
showing mineralized
bone within implant
threads.

CONCLUSION

The present study demonstrates, for the first time in
human, that nano-textured titanium implants promote
hierarchical organization of bone, resulting in a
functionally graded interface and direct bonding to the
nanoscale surface TiO, layer.
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INTRODUCTION

Nowadays the bone or tissue reconstruction is a clinical
tool, particularly in dental surgery®. The challenge is to
promote the regeneration of specific cells and to prevent
ingrowth of soft tissues. This goal can be achieved with
non biodegradable® or degradable membranes made of
polyester® or collagen®. More than 20 products are
available for this specific purpose. The evaluation of the
clinical benefits of several commercial membranes is
widely described in the literature. However no data are
available concerning the physico-chemical and
mechanical properties of this kind of biomedical
material.

EXPERIMENTAL METHODS

In this study, seven commercially available membranes
from different materials were analyzed on both faces: a
synthetic non biodegradable membrane (PTFE), three
synthetic biodegradable products (polyester) and three
samples made of collagen

The samples were first analyzed as received. Since most
of the membranes are moistened before implantation,
analyses were also performed with the samples soaked
in an aqueous solution, except in the case of a contrary
mention by the manufacturer.

Their morphology was investigated on both faces by
scanning  electron  microscopy. The chemical
composition and the hydrophilicity were evaluated
before and after the water treatment and drying at room
temperature, by X-ray Photoelectron Spectroscopy
(XPS) and static angle contact measurements. The
viscoelastic properties of the membranes were
investigated by Dynamic Mechanical Analysis in the
shear mode. The ease of handling the moist membranes
was also evaluated and correlated with the dynamic
mechanical analyses.

RESULTS AND DISCUSSION

Morphology

The biomaterials present various structures depending
on the fabrication process: dense, fibrous or alveolar
morphologies were found; an homogeneous or bilayer
structure was also observed. Three membranes display
asymmetrical faces (smooth and rough, respectively). It
is well known that not only the chemical surface
composition governs the interactions between
biomaterial and cells, the surface topography is also a
key factor to control the cell activity.

Hydrophilicity

Except for the PTFE membrane and one polyester
membrane, the samples are either hydrophilic by nature
(those made of collagen), or treated in surface or in bulk
in order to improve the wettability and the water uptake.
Surface chemical composition

The elemental and functional composition of the surface
layers was investigated by XPS. The detailed analysis
of each peak shows the preferential segregation of
specific blending components during the manufacturing
process or the presence of surfactants, in the case of
polyester membranes. Concerning collagen membranes,
the drying stage leads to the migration of more
hydrophobic species in the upper layers.

Mechanical properties

First, the hydrated samples were subjected to force-
displacement experiences at 1 Hz in order to determine
the range of the linear viscoelastic region. The relative
position of each curve leads to a classification of
commercial membranes, based on the rigidity and
deformation properties. At small deformations, no
dependence in frequency was observed between 0.1 and
100 Hz. The quantification of the pure elastic modulus
and the loss factor leads to a better comprehension of
the viscoelastic properties in the conditions of use by
the periodontist.

CONCLUSION

This study devoted to the characterization of
commercial membranes shows a wide variety of
biomaterials for Guided Tissue Regeneration in dental
surgery, regarding their morphology, surface chemistry
or mechanical properties. The PTFE membrane is
considered as a good barrier due to the inert nature of
this biomaterial but the implant has to be removed. The
membranes made of collagen display a good wettability
for promotion of tissue integration but their handling
strongly depends on the addition of a crosslinker.
Although their morphology and wettability have been
finely tuned for tissue regeneration, biodegradable
polyester membranes are stiffer and less convenient to
use, except by addition of a plasticizer.
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INTRODUCTION

Cornea, the outer layer of the eye, is the first lens of the
eye. It is composed of several distinct layers, amongst
which are the corneal epithelium and the corneal
stroma. The stroma accounts for around 90 % of the
total thickness. It is mainly composed collagen type I,
Collagen fibrils are =20 nm in diameter, regularly
spaced and form layers reminiscent of a plywood**. In
case of corneal diseases leading to a loss of vision,
corneal allografting remains the standard procedure.
Alternative treatments can make use of synthetic
corneal implants. Several research groups across the
world are developing collagen-based implants. Our
approach makes use of the lyotropic liquid crystal
properties of acidic collagen solutions to generate, after
neutralization, dense organized and transparent
matrices.

EXPERIMENTAL METHODS

3 mg/mL collagen solutions in 500 mM acetic acid were
dialyzed to reach 70 mM acetic acid and 1.25 mM
hydrochloric  acid.  Collagen  solutions  were
subsequently concentrated by centrifugation-filtration
up to 15, 30, 60, 90 mg/mL. The concentrated solutions
were then pressed into cornea-like shape and submitted
to ammonia vapour during 17 h hours to increase pH
and induce fibrillogenesis of collagen. Transparent
dense collagen matrices were collected and stored into
water at 4°C until use. Human donor cornea explants
were sewed on top of the scaffolds and immersed into
cell culture buffer and cultured at 37° (95% air, 5%
CO,) for 15 days. The samples were analyzed for their
ultra-structures, mechanical and optical properties and
for epithelium development.

RESULTS AND DISCUSSION

Transmission electron microscopy revealed that fibril
density and organization increased with concentration.
At 90 mg/ml fibrils were organized in layers. Using a
custom made device, mechanical tests revealed that the
mechanical properties improved with increasing
collagen  density: the Young modulus was
approximately 0.5 kPa for 15 and 30 mg/ml collagen
matrices, while for 60 and 90 mg/ml, values reached
respectively 1 and 2 kPa. The maximum stress and
strain at rupture were similar for low concentrations (20
kPa and 90%) while for 60 and 90 mg/ml, maximum
stresses respectively reached 45 kPa and 80 kPa for a
similar elongation of 55%. After cell culture, ultra-fine
sections of collagen matrices showed that cells had

formed epithelia on the scaffolds. Transparency was
measured in the visible range with a spectrophotometer
and calculated using the average optical densities
measured. At 30 mg/mL the matrices were transparent
(e.g. 84%). Transparency increased with time and was
very little affected by the epithelium.

Last, experiments in glass microchambers® revealed that
liquid crystals organizations obtained with this collagen
solution (70 mM acetic acid and 1.25 mM hydrochloric
acid) generated cholesteric organization thus different
from the plywood organization found in cornea.
Therefore other physico-chemical conditions are
currently checked for their plywood liquid crystal
organizations®, their transparency and mechanical
properties.

Figure 1 : Cholesteric (left) and plywood (right) organizations

CONCLUSION

Matrices made with collagen at 90 mg/mL (70 mM
CH3;COOH and 1.25 mM HCI) present a stabilized
cholesteric organization, a Young modulus of 2 kPa and
~ 80% transparency. They allow development of
Human corneal epithelium in vitro. New ongoing
developments are promising for in vivo applications.

REFERENCES

1. Hulmes D. New York, Springer. 15-74. 2008

2. Ihanaméki T. et al., Prog. Retin. Eye Res. 23:403—
434, 2004

3. Hassell J.R. et al. Exp. Eye Res., 91:326-335, 2010
4. Muller, L. J. Br. J. Ophthalmol., 85:437-443, 2001

5. De Sa Peixoto P. et al. Soft Matter, 7: 11203-. 2011,
6. Mosser G. et al. Matrix Biol., 25:3-13, 2006

ACKNOWLEDGMENTS

Authors acknowledge Corinne Illoul and Bernard Hayes
for their technical support to the work. The authors
would like to thank the Fondation pour la Recherche
Medical (Grant DCM20121225759) for providing
financial support to this project.

¢p 26" European Conference on Biomaterials, Liverpool, 31 August — 3" September 2014



6-2

Cytotoxicity of Terbium-Crown Ether Complex Against Acanthamoeba sp. - A Causative Agent for Eye Keratitis

) Eny Kusrini'", Fatimah Hashim? Dewi Tristantini*, Nurfatin Solehah Bustaman?, Nakisah Mat Amin®
" Department of Chemical Engineering, Faculty of Engineering, Universitas Indonesia, Indonesia, ekusrini@che.ui.ac.id
2School of Fundamental Science, Universiti Malaysia Terengganu, Malaysia

INTRODUCTION

Lanthanide ions exhibit unique spectroscopic and
luminescent properties that can be applied for
bioimaging and bioassay applications. The Ln** ions
adapted easily to any chemical environment, thus it is
ready to use as functional centers into a versatile
applications. By complexation, we can increase the
physico-chemical characteristics. Development of rare
earths functionalization for antiamoebic activity after
exposed to lanthanide complex was investigated. In this
study, we synthesized the [Th(NO3)3(OH,)3].(18C6) to
observe biological activity of the Th complex against
Acanthamoeba sp. Acanthamoeba is a free living
amoeba that can caused serious eye disease such as
Acanthamoeba Kkeratitis. Therefore, in this study the
relationships between the dose concentrations of the Ln
with the response of the test organisms, Acanthamoeba
sp. was studied. The mode of Acanthamoeba’s cell
death was also observed and results obtained indicated
the potential of Th complex as antiamoebic agent.

EXPERIMENTAL METHODS

To 1.0 mmol [Th(NO3)3.6H,0] and 1 mmol 18C6 is
dissolved in CH3CN. The [Tb(NO3)3(OH,);].(18C6)
complex was isolated after one day with yield 86%. For
Acanthamoeba cytotoxicity studies, amoeba cells were
first seeded in a 96-well microplate at 1 x 10° cells/well
and were incubated at 30 °C. After 8 hrs, the medium
was removed and replaced with medium containing the
Th complex over a range of doubling dilutions of 0 - 30
pg/mL. Triplicate cultures were established for each
treatment and incubated for 48 hrs. The Tb’s ICx, value
determination was done by MTT assay. Morphological
changes on Acanthamoeba cells after treatment with Tb
complex at their 1Cs, value was observed under light
microscopy followed by assessment for Acanthamoeba
mode of cell death by application two cationic dyes,
Acridine Orange and Propidium lodide (AO/PI) dyes
and viewed under fluorescent microscopy (Leica DMire
Microscope, Germany).

RESULTS AND DISCUSSION

The elemental composition and structure properties of
terbium trinitrate.trihydrate.18-crown ether-6 complex,
Tb(NO3)3(0OH,)3].(18C6), was successfully
characterized. The Tb*" ion was coordinated with three
of nitrate anions by bidentate mode, three of water
molecules, forming a nine-coordination number. The
crystal system of terbium complex is orthorhombic with
space group of Pnma. This structure is similar with the
structure has been previously reported [1]. The ICs
value for Tb complex derive from the graph was
7ug/ml. There were significant decreases (p < 0.05) in
Acanthamoeba viability with increasing concentration
of Tb complex used (Fig. 1).

L 8 288

Percentage of Cell Vi bility (%)

Concestration of Tesbium (yi/ml)

Fig 1: Cytotoxicity of [Tb(NOs;)3(OH,)s].(18C6) on Acanthamoeba sp.
after 48 hours treatment, assessed based on percentage of cell viability
by MTT assay. The data represent the mean (+ S.E.M) of three
separates experiments. The 1Cs, value obtained was 7 (ug/ml) derived
from the graph.

Untreated and Tb-treated Acanthamoeba were observed
under light and fluorescence microscopy demonstrated
changes after treatment with Th complex (Fig. 2).
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Fig.2: (a) untreated Acanthamoeba cells, (b) Acanthamoeba cells
treated with Th complex, (c) AO/PI stained of viable Acanthamoeba
cells and (d) Th-treated Acanthamoeba. Magnification was 400x.

Untreated Acanthamoeba can be seen as irregular shape
of trophozoite with numerous acanthapodia on the
surface (Fig. 2a). While Acanthamoeba exposed to Th
complex underwent encystment with rounded from of
cell with loss of acanthapodia structure as shown in
Fig.2b. The most important changes that were observed
after AO/PIl staining on Acanthamoeba were on
membrane integrity, nuclear and lysosomal structure.
Untreated Acanthamoeba was found to display healthy
cells as indicated by green fluoresced cytoplasm and
nucleus (Fig. 2c). Observation also indicated that the
amoeba retain its membrane integrity after being
exposed to Th complex. However, organellar function
was disrupted due to different colour emitted after
viewed under fluorescence microscope as similar
observation also observed in apoptosis event (Fig. 2d).

CONCLUSION

[Tb(NO3)3(OH,)3].(18C6) complex was successfully
synthesized and was characterized by single X-ray
diffraction. Based on the cytotoxicity test, it was found
that the terbium complex could trigger apoptosis in
Acanthamoeba cells.
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INTRODUCTION

Access to the cytosol opens up the possibility for direct
biochemical interaction within the cell, improving the
efficiency of therapy, electrochemistry and biosensing.
Unfortunately (or fortunately) the cell has evolved to
prevent direct biochemical intracellular interaction with
foreign agents, and the strategies developed so far to
enable it present significant shortcomings. Mainly, most
of the methods available lack versatility, as they are
designed solely to deliver a specific cargo to the cell.
Microinjection on the flipside provides a continuous
interface with the cell granting greater versatility than
the other strategy, but it is inherently low throughput
and not amenable to in vivo conditions.

Translating microinjection to the nanoscale, using large
arrays of nanoneedles, provides high throughput
strategies to interface with cells, which also minimize
toxicity, while retaining versatility and enabling
patterning. Nanoneedles can probe excitable cells,
deliver biomolecules and nanoparticles to the cytosol?,
and effectively probe the cell’s biochemical activity®.
Here we focus on the fabrication of a class of
mesoporous, biodegradable silicon nanoneedles® that
can be used to build intracellular biosensors and
translate nanoneedle-based diagnostics in vivo thanks to
the biodegradability and elevated biocompatibility of
porous silicon®”.

EXPERIMENTAL METHODS

The nanoneedles were fabricated by combining
conventional microfabrication with metal assisted
chemical etch to obtain conical nanostructures with less
than 100_nm diameter and 4 micron length. The
nanoneedles were functionalised with a CFKK-
TAMRA peptide, specifically cleavable by Cathepsin
B, and with FITC as a pH senstivive fluorophore.
Alexafluor 633 functionalisation provided a stable
fluorescence reference for ratiometric measurements.

RESULTS AND DISCUSSION

The nanoneedles were tested for their ability to access
the cell cytosol. A nanoneedle chip was placed over
cells in culture with application of force. Confocal and
scanning electron microscopy of focused ion beam
milled sections confirmed that nanoneedles stably
penetrated the cell cytosol (Figure 1).

The nanoneedle sensor was tested in physiologically
relevant buffers in the range between pH 6 and pH 8.
The fluorescence ratio between FITC and AF633
increased linearly in the range between pH 6 and pH 8,
| allowing for calibration of the sensing element.

Figure 1 Nanoneedles penetrate the cell cytosol. (a) SEM of a cell
penetrated by a nanoneedle. N indicates the cell nucleus, while C indicates
the cell cytosol. Scale bar 200_nm (b) Confocal image of the cell
membrane (red), nucleus (blue) and nanoneedles (green). Nanoneedles
penetrate across the cell membrane. Scale bar 10 pum.

The efficiency of Cathepsin B at cleaving the substrate
and releasing the fluorophore in solution was assessed
in physiological buffer. Once successfully interfaced
with cells in culture, the nanoneedles functionalized
with FITC, AF633, and CFKK-TAMRA were able to
discriminate cancer and healthy cells in co-culture by
sensing their intracellular pH and Cathepsin B activity
(Figure 2).

Figure 2 Confocal image
of cancer cells in co-
culture  with  healthy
cells. The Cathepsin B
sensing element releases
TAMRA within cells
with active Cathepsin B
in the cytosol inducing
the  fluorescence  of
cancer cells (in yellow),
while healthy cells do
not fluoresce (nucleus in
blue). Scale bar 15 um.

CONCLUSION

Here we demonstrated the assembly of a porous silicon
based nanoneedle platform capable of sensing the
intracellular environment of cells in culture, with the
ability to monitor protease activity and intracellular pH,
and employ those measurements to detect cancer cells
in co-culture.
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INTRODUCTION

Upon vascular injury the natural response of the body is
to limit blood loss via thrombus formation on an
exposed protein matrix. Platelet adhesion/activation in
such conditions is directly dependent upon adherence of
the blood protein von Willebrand Factor (VWF). VWF
binds to the exposed sub-endothelial extra cellular
matrix (ECM) which consists mostly of collagen fibres.
Platelets tether and adhere to the bound VWF and
initiate thrombus formation. However, an inability in
certain patients to regulate this process results in
conditions such as von Willebrand disease (VWD). The
lack of a physiologically relevant diagnostic method to
detect such conditions is a major concern’. This work
reports the development of a synthetic biomimetic
surface with chemical and morphological properties
designed to entrap VWF from blood. The interactions of
platelets from the same patient with their bound VWF
are then monitored within a representative assay
platform allowing for patient specific treatments. A
polymer demixing spin coating methodology has been
shown to produce a topography representative of that
encountered by VWF in vivo’. By tailoring and
optimizing this surface condition, the potential for
diagnosis of conditions such as VWD and other platelet
orientated cardiovascular diseases has been addressed.

EXPERIMENTAL METHODS

Polystyrene (PS) and PMMA (Sigma, UK) were
dissolved at a 50:50 ratio at concentrations of 1%, 3%
and 5% wi/v in chloroform. The solutions were spin
coated onto clean glass coverslips at 6000 rpm for 60s.
Resultant morphology was characterised using atomic
force microscopy (AFM) and scanning electron
microscopy (SEM). Surface chemistry was evaluated by
X-ray photoelectron spectroscopy (XPS) and water
contact angle. To further mimic the in vivo conditions,
plasma modification and protein printing of collagen
were applied to the polymer demixed surfaces. Blood
was perfused through a novel laser patterned fluidic
device at a typical arterial shear rate of 1500s™ Platelet
adhesion was observed via real time fluorescent
microscopy. The response of platelets to the captured
autologous VWF was compared to that on a pooled
human purified VWF positive control. Inhibition of
platelet binding, utilizing antibodies that block VWF
binding sites was performed to ensure that the platelet
activity was a result of interaction with captured VWF.

RESULTS AND DISCUSSION

Detailed characterisation of the demixed surfaces
showed a relationship between polymer concentration
and resultant surface feature size. AFM analysis showed
that the 50:50 ratio results in a pitted morphology while
the XPS results indicated a surface chemistry almost
identical to that of pure PMMA. This would suggest

that the PMMA has formed a raised surface layer due to
its dewetting from the PS particles. Platelets were seen
to bind well to this surface when compared to the
positive control signifying the entrapment of VWF from
the circulating blood. This effect is strongly
corroborated by the results of the inhibition study with
complete absence of platelet adhesion observed after
supplementation with any of the (VWF/platelet)
blocking antibodies. This data confirms that the
featured surface is capturing circulating VWF.
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Fig 1: A) Platelet adhesion of non-supplemented and B) AK2
antibody supplemented blood C) AFM of the topography and
D) Platelet surface coverage for 3 polymer concentrations.

Based on the rate and percentage of surface coverage
the 3% PS/PMMA demixed solution was seen to
produce the optimum topography for platelet adhesion.

CONCLUSION

Analysis of dynamic platelet behaviour indicates that a
surface created by the PS/PMMA demixing process has
the capacity to capture circulating VWF from blood.
Furthermore, surfaces produced by spin coating a 3%
polymer solution have a sub-micron to nanoscale
topography capable of entrapping an individual’s VWF
and using this to measure their platelet interactions
thereon. This is significant as, for the first time, a
patient’s own unique interactions can be observed under
dynamic shear. This is a considerable milestone in the
development of a diagnostic for platelet function and
the transition towards personalised medicine.
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INTRODUCTION

In the present work the use of trimethyl chitosan
(TMC), a partially quaternized chitosan (CH), is
proposed for the development of a multi-component
gene vector targeted to neurons of the peripheral
nervous system. Contrary to CH, TMC has fixed
positive charges and consequently it is soluble at wider
pH range. This should allow the preparation of stable
particles in physiological conditions, one of the major
limitations of the use of CH as a gene delivery vector*?.
Finally, we wused molecular recognition force
spectroscopy (MRFS)® to find the optimal ligand
density in the functionalized nanoparticles that mediate
maximal neuron cell-specific interaction.

EXPERIMENTAL METHODS

TMC (Mn=43 kDa, DA=11% and quaternization degree
of 30%) was used to prepare TMC:DNA complexes.
Unmodified CH was used as control. The resulting
particles were characterized in terms of size and zeta
potential, complexation (SybrGold assay) and
transfection (FACS) efficiency. The internalization and
intracellular localization of the particles was assessed
by imaging flow cytometry (ImageStream*, Amnis,
Millipore) at different time-points (0.5 to 24h). TMC
was further modified with thiol groups to prepare
neuron-targeted nanoparticles. The 50 kDa non-toxic
fragment of tetanus toxin (HC) was grafted to the binary
complex via a bi-functional poly(ethylene glycol)
(PEG) linker reactive for the thiol moieties in the
polymer. For the MRFS experiments either HC or
nanoparticles with different densities of HC were
tethered to an atomic force microscopy (AFM) tip via
flexible PEG linkers. Measurements were carried out
using a PicoPlus (Agilent) AFM instrument in both
neuronal and non-neuronal cell lines (control).

RESULTS AND DISCUSSION

TMC complexes present higher stability under
physiological conditions than CH complexes, resulting
in decreased average sizes, lower polydispersion and
higher DNA condensation ability. Accordingly, the
transfection efficiency of the TMC particles was 15-fold
higher, in comparison to CH polyplexes. When
assessing  the  internalization  process, TMC
nanoparticles were found to be more abundant in the
cell cytoplasm at all time-points tested (Fig.1), while
CH complexes, especially at the earlier time-points,
were predominantly associated to the cell membrane. In
this way, at the longest time-point tested, the overall
cellular uptake was 16-fold higher for TMC
nanoparticles. The amount of vesicle-loaded
nanoparticles per cell was also higher for TMC
complexes. Moreover, after 2 h of incubation, DNA
vectorized within TMC nanoparticles present higher co-

localization with cell nuclei. When taking into account
the population of cells that internalized the
nanoparticles, it seems at earlier time-points that for the
nanoparticles based on CH a higher % of DNA in
relation to the total internalized co-localizes with cell
nuclei. This result is probably due to their instability in
the physiological milieu (SybrGold assay). However,
the total amount of DNA present in cells was always
lower for CH nanoparticles, since they were less
internalized (Table I).

Fig. 1. Representative image
acquired on ImageStream*.

Table I. Percentage of Yoyo® cells at 2h. N/C (nucleus/cytoplasm).

Cytoplasm Nucleus N/C (%)
CH 47+13 03+0.1 6.3+0.2
TMC 77.0+2.6 2.8+0.6 3.6+0.3

The uptake of the targeted nanoparticles significantly
decreased in non-neuronal cell lines, indicating an
increased specificity to neuronal cells. In order to
maximize the targeting potential of the nanoparticles,
MRFS studies are being conducted. The results
obtained so far confirm the interaction between HC and
its receptors on neuronal cells, with a binding
probability (BP) of 16.5. Both the blocking of neuronal
cells with free HC or the measurement in non-neuronal
cells resulted in a significant drop of the BP, confirming
the specificity of the interaction (Fig. 2).
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Similar experiments are now undergoing, using tips
bearing nanoparticles with different densities of HC.
One expects to extrapolate from the BP of the different
formulations the nanoparticle gene-vectoring capacity.

CONCLUSION

The fixed positive charges on TMC facilitated their
association with DNA in physiological conditions,
yielding more stable particles. This resulted in higher
internalization levels and DNA vectoring to the nucleus,
resulting in a more efficient transfection of cells.
Moreover, the functionalized particles presented an
increased specificity towards the neuronal population.
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INTRODUCTION
Neuroelectrodes are susceptible to deterioration via scar
encapsulation following implantation. “Intelligent
nanosurfaces” which mimick the biological length scale
may prevent this deterioration via the modulation of
protein adsorption and cell adhesion. Nanotopography
may significantly enhance electrode performance via
enhanced charge transfer.

Here we describe a self-assembly process for the
production of aligned and dense arrays of silicon
nanopillars using block copolymers. We discuss the
effect of the surface modifications on cell-substrate
interaction in vitro and how they may enhance electrode
charge transfer and improve neuron/electrode
integration.

EXPERIMENTAL METHODS

Polystyrene-b- ethylene oxide (PS-b-PEQ) diblock
copolymer was dissolved in 1 wt% toluene. The thin
film was formed by spin cast and annealed at 50 °C
exposed to toluene/water (1:1). The film was immersed
at 40°C for 15h to obtain activated film. Different
concentration iron (I1l) nitrate nonahydrate was
dissolved and UV/Ozone treatment was used to oxidize
the precursor and remove polymer. Surface
morphologies were imaged by scanning probe
microscopy in tapping mode and scanning electron
microscopy. Electrochemical Impedance Spectroscopy
was used to evaluate the charge transfer rate of the
substrate. The effect of the surface modifications on
cell-substrate interaction was carried by the culture of
SH-5YSY neuroblastoma onto the surfaces and
evaluating the metabolic activity (alamar blue®) for 1,
7 and 14 days .

RESULTS AND DISCUSSION

Flgure 1. AFM topographlc |mages of PS b PEO after
annealing. The FFT image indicating a periodicity of 38
nm.b) After iron oxide inclusion to PEO (dark domains)
to enhance the etch contrast.c) After UV/Ozone
exposure to remove the matrix polymer (PS).The white
domains are iron oxide arrays.

The resultant film is of regular thickness with no signs
of de-wetting and is well-ordered across the entire
substrate. The measured average centre-to-centre
cylinder diameter is 47 £9 nm with a PEO cylinder
high of 63+20 nm and diameter if 23+9 6 nm.
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measurements. Si Nanopillar substrates were observed
to reduce the electrical impedance relative to Plainer
Silicon substrates (n=3).
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Figure 3. Neurospecific differentiation was achieved up
to period of seven days in culture a) Plainer Silicon b)
Nanopillars Silicon ¢) Magnified image showing focal
adhesions (white arrows). Results of % of cell growth
indicate SH-5YSY cells adhere and proliferate on
Nanopillars Si Silicon Substrates (T.C:Tissue Culture)

CONCLUSION

We have fabricated sub-20 nm pillar features in silicon
using a block copolymer mask technique. The
impedance of the plainer and nanopillars silicon
substrates was evaluated showing a remarkable
reduction in the impedance magnitude when the
nanopillars were present.

In addition, the adhesion and proliferation of SH-5YSY
cells on the substrates was assessed resulting in a viable
cell growth on the nanopillars silicon substrates as well
as the plainer silicon. Furthermore, preliminary results
indicate that neurospecific phenotype was maintained
and focal adhesion formation induced on control and
experimental substrates up to seven days in culture.
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INTRODUCTION

To close the wound, some kinds of tissue adhesives
have been developed to shorten surgical operation time.
However, these adhesives still have some disadvantages
on the bonding strength and biocompatibility.
Especially for the bonding strength, adhesive bonded
with soft tissues is exposed in quite adverse
environment, because about 70 % of our body is made
up with water, and body fluids spill out during surgery.
To solve these obstacles, the molecular design of tissue
adhesives which can bond moisture-containing tissues
has been required. We developed hydrophobically
modified gelatin (hm-Gltn)-based injectable adhesive
and clarified that hm-Gltn adhesive with low
modification ratio strongly bonded porcine arterial
media compared with original Gltn-based ones'™. We
also found that the flat films fabricated with hm-alkali
treated-Gltn (hm-AlGltn) bonded strongly onto soft
tissues. The results suggested that porous films
composed by hm-Gltn will also bond soft tissues
strongly. On the other hand, it is well-known that
porous materials composed of naturally-derived
polymers, synthetic polymers and their composites can
work as scaffolds for tissue regeneration.

Based on those backgrounds, porous films were
fabricated with hexanoyl (Hx: Cg) group modified
AlGItn (HxAIGItn) by salt leaching method, and the
bonding ability, fibroblast viability, and
biocompatibility of the porous films were compared.

EXPERIMENTAL METHODS

HxAIGItn was obtained by reaction between Hx
chloride and amino group of AIGItn (Figure 1). The
modification ratio of HxAIGItn was determined using
2,4,6-trinitrobenzoylsulfonic acid (TNBS). For the
preparation of porous films, HXAIGItn was dissolved in
10 % lactic acid/ dimethyl sulfoxide (DMSO) and
mixed with various amount of NaCl. Trisuccinimidyl
citrate (TSC) was then added to crosslink HxAIGItn
followed by immersion in cold water to dissolve NaCl
and to remove by-product such as N-
hydroxysuccinimide and then freeze-dried to fabricate
porous HxAIGItn films ((P)HxAIGItns). Porous AlGItn
films ((P)AIGItns) were also fabricated by similar
protocol. Porosity, bulk strength, bonding strength onto
porcinal intestine, L929 cell viability and
biocompatibility of the porous films were evaluated.

NH, NH,

HN ) HN
NH, + C|/([?M NHiA/\ + Hcl

(AIGItn) (Hx chloride) (HXAIGItn)
Figure 1. Reaction of Hx chloride to amino group on
AIGItn molecule to obtain HXAIGItn.

RESULTS AND DISCUSSION

Amino groups of AlGItn were successfully modified
with Hx groups. From the determination of residual
amino groups in AIGItn by TNBS method, 27% of
amino groups in AIGItn were reacted with Hx chloride
(27HxAIGItn). Using 27HxAIGItn, (P)HXAIGItns those
porosities were ranging from 1 to 65% were
successfully obtained as shown in Figure 2. The
porosities of (P)AIGItns and (P)HxAIGItns were
proportional to the amounts of NaCl in those initial
mixture solutions. Also, both (P)AIGItn and
(P)HXAIGItn films with high porosity showed good
water absorbency. From the mechanical/ adhesive
strength  measurement, it was clarified that
(P)HxAIGItns were weak in bulk stiffness compared
with (P)AIGItns, however, each (P)HxAIGItn film
bonded with porcinal intestine three times stronger
compared with (P)AIGItn films. On the other hand,
proliferation of L929 cells on (P)HXAIGItns was
superior to (P)AIGItns with any porosities.
Immunostaining after rat-subcutaneous implantation of
porous films revealed that much CD34 marker and von
Willebrand  factor were expressed around the
(P)HXAIGItn films indicating that (P)HxAIGItn film
facilitated angiogenesis compared with (P)AIGItn.

Figure 2. Macro/ micro images of (P)HxAIGItns
fabricated without (a) or with (b, ¢) NaCl. The
diameters of the discs were 1 cm.

CONCLUSION

(P)HXAIGItns were fabricated by salt leaching method.
Compared with (P)AIGItns, (P)HXAIGItns were
superior in bonding with porcinal intestine, L929 cell
viability and angiogensis in rat subcutaneous tissue.
These results suggested that (P)HxAIGItn can work as
an adhesive material as well as a scaffold for tissue
regeneration.
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INTRODUCTION

Scaffold for bone regeneration requires suitable
structure for cell adhesion, cell proliferation and early
bone formation. In this study, we fabricated
biocompatible and biodegradable poly-L-lactic acid
(PLLA) nanofiber sheet that mimic nanostructure of
natural bone to enhance cell adhesion and cell
proliferation by an electrospinning method. Electrical
properties of bone are closely related to activity of bone
cells and bone formation. Therefore, it is expected that
stimulation of surface potential generated on the
nanofibers promote cell proliferation and bone
formation by adding a piezoelectric material into the
nanofibers. We used BaTiO3 (BTQO) nanoparticle which
is a ferroelectric material and is a lead-free material.
The purpose of this study was to develop PLLA/BTO
nanofiber sheet for bone tissue engineering.

EXPERIMENTAL METHODS

Electrospinning condition optimization: Mixed
solvent of 1.1.1.3.3.3-hexafluoroisopropanol and 1.3-
dioxolane were used to PLLA into 10 and 12 w/v%
solution at room temperature. The PLLA solution was
electrospun on a copper plate target to fabricate
nanofiber sheet. The flow rate is 32, 96 and 159 pl/min.
The surface morphology of PLLA nanofiber sheet was
observed by a scanning electron microscope (SEM).
Fabrication of PLLA/BTO nanofiber sheet: PLLA
and BTO nanoparticles were dissolved in the mixed
solvent. Concentration of solution were 10 and 12 w/v%
and PLLA/BTO ratio were 1/0, 16/1 and 6/1.
PLLA/BTO solution was electrospun on a copper plate
target to fabricate nanofiber sheet at the optimum
spinning condition. The surface morphology of
PLLA/BTO nanofiber sheet was observed by SEM.
Distribution of BTO nanoparticle in the nanofiber was
observed by a transmission electron microscope (TEM).
Osteoblast-like cell (MC3T3-E1) were seeded at density
1.0x10* cells/cm? on each nanofiber sheet and cultured
for 15 days to investigate cytotoxic of BTO
nanoparticles.

RESULTS AND DISCUSSION

Table.1 shows the fiber diameter of the PLLA fiber.
The diameters of fiber obtained from 10 w/v% solution
were lower than those obtained from 12 w/v% solution
under all flow rates. Though the diameters of fibers
obtained from 10 w/v% solution were less than 1 um at
all flow rates, beads were observed in nanofibers at the
flow rates of 96 and 159 pl/min as shown in Fig.l.
Therefore, solution concentration of 10 w/v% and the
flow rate of 32 pl/min were obtained as optimum
condition. Figure.2 shows the SEM images of
PLLA/BTO nanofiber sheet fabricated under the
optimum condition. The fiber diameter of PLLA/BTO

(1/0), PLLA/BTO(16/1) and PLLA/BTO(6/1) nanofiber
sheets were 601 180, 617 =172 and 573 = 141nm
respectively, and there were no significant differences
among all PLLA/BTO nanofiber sheets. Addition of
BTO nanoparticles did not affect to the fiber diameter.
According to TEM observation, BTO nanoparticles
were dispersed uniformly in both PLLA/BTO
nanofibers, and the density of BTO nanoparticle in
PLLA/BTO(6/1) nanofiber was higher than that in
PLLA/BTO(16/1) nanofiber. Since DNA amount and
ALP activity of MC3T3-E1 increased with cultivation
days for all nanofiber sheets, and PLLA/BTO nanofiber
sheet had no cytotoxicity.

CONCLUSION

PLLA nanofiber sheet with uniformly dispersed BTO
nanoparticles was developed in this study. PLLA/BTO
nanofiber sheet had biocompatibility for cell culture.

Table.1 The fiber diameter of the PLLA nanofiber.
32 pul/min 96 pl/min 159 pl/min
10wW/~V%  629£211nm  659+302nm  728%306 nm
12w/ v% 1016241 nm__ 972+265 nm__ 1360+374 nm

Fig. 1 SEM images of the PLLA nanofiber sheet at
solution concentration of 10 w/v% (Bar: 50 um, X 300).
(a) flow rate: 96 pl/min. (b) flow rate: 159 pl/min.

==

Fig. 2 imgs of the nanofiber sheet (Bar: 10 um,
X 2000). (a) PLLA/BTO(1/0). (b) PLLA/BTO(16/1).
(c) PLLA/BTO(6/1).
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INTRODUCTION

Scaffolds with high surface area to volume ratio have
attracted much attention when used for filtration
industry, drug delivery system, sensor, and tissue
engineering®. Electrospun technology can generate
nanofibrous scaffolds with high surface area to volume
ratio. While, the surface of fibers fabricated via
electrospinning is smooth, typically. Nanofibers with
porous surfaces can make more advantages for their
variety of applications. Phase separation and leaching
method can generate porous fibers with high porosity?.
The aim of this research is to generate high porous
poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV)
nanofibrous scaffolds through leaching hydro-soluble
polyethylene oxide (PEO). The application of the
porous scaffolds in bone regeneration has been
explored.

EXPERIMENTAL METHODS

Electrospinning method was chosen to fabricate
PHBV/PEO composite nanofibers. The procedures are
as follows: 2% PHBYV and PEO blend solution with
different weight ratio (PHBV:PEO = 9:1, 8:2, 7:3, 6:4,
5:5) was made using 2, 2, 2-trifluoroethanol (TFE),
which was fed into one syringe with 6# needle and
continually driven by an advancing pump at a speed of
5 mL per hour. A 12 kV high DC voltage was applied
between the metal needle and the collector at a distance
of 30 cm. Films of the blends with the same ratio above
were prepared by spin coating method.

Obtained five kinds of nanofibers and films were
immersed in simulated body fluid (SBF) for 4 weeks
and SBF was changed every 3 days. Four weeks later,
SEM was used to observe the morphology of samples’
surfaces and porosity of them was calculated using
ImageJ software. Results are presented as mean +
standard deviation from 10 counts for each kind of
nanofibers. Weight loss of nanofibers samples was
tested at the time points of 0, 2, and 4 weeks. Viability
of bone marrow-derived mesenchymal stem cells
(MSCs) cultured on nanofibrous surface was measured
by Cell Counting Kit-8 (CCK-8, Dojindo, Japan)
according to the manufacture’s protocol. Six parallel
repeats were tested for each sample. Morphology of
MSCs on nanofibrous surface was observed by SEM.

RESULTS AND DISCUSSION

Porous PHBYV nanofibers were obtained through
immersing PHBV/PEQO composite nanofibers into SBF
for a certain period of time. From SEM images, it can
be found that the morphology and diameters of fibers
has changed rarely with the increasing of PEO.
However, the surface of fibers became porous from
smooth and the weight of fibers meshes lost sharply in

the first two weeks and then gradually in the second two
weeks after immersed in SBF (Fig.1). The porous
percentage of PHBV fibers with different PEO ratio
(30%, 40%, and 50%) was 3.13 + 0.51, 7.36 £ 1.6,
10.75 + 0.56, respectively. Cellular response cultured
on PHBYV nanofibrous meshes before and after
immersed in SBF has been measured by CCK-8 and
SEM. From Fig.2, it can be found that MSCs’
proliferation was slowed down when PEO ratio reached
up to 50%. Porous surface of PHBV nanofibers after
immersed in SBF can enhance cell proliferation.

These results imply that leaching method can generate
porous nanofibers conveniently and porosity of fibers
can be enhanced by increasing the weight percentage of
PEO. Porous property of scaffolds can enhance cell

2w
Degradable time (weeks)

Figure 1 (A) SEM images of five kinds of PHBYV fibers after
immersed in SBF for 4 weeks. (A-E): PHBV:PEO = 9:1; 8:2;
7:3; 6:4; 5:5; (B) Residual weight of five kinds of PHBV

fibers after immersed in SBF for 2 and 4 weeks

Absorbance (0.0.)

REBEGEEREmE &

30
A Culture time (days)

Figure 2 A: MSCs’ viability on different PHBV scaffolds
without SBF treatment after 1, 3 and 5 days of culture. B:
MSCs’ viability on different PHBV scaffolds in comparison
to SBF treated scaffold denoted as *.

CONCLUSION

In this study, we have fabricated PHBV porous
nanofibers through electrospun and leaching method.
These obtained porous meshes can increase the
adhesion and proliferation of MSCs and can be a good
candidate for tissue engineering.
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INTRODUCTION

Nanoporous anodized aluminum oxide (AAQ) films are
a unique class of biomaterials that can be synthesized
by anodization of high purity aluminium.? In addition
to the native structure’s topographic and chemical
control advantages, these membranes can also be
coated with a conductive layer, and hence present
electrical, topographic and chemical cues for the
modulation of cell-material interactions. In this study
we have utilized carbon (C) sputtering onto AAO films
to create conductive C nanotube membranes (CNM)
which were characterized by electrical, morphological
and chemical characterization tools. Substantial neuron
proliferation and adhesion was observed for bare AAQ,
collagen-coated AAO and collagen-coated CNM
substrates compared with collagen-treated microplate
controls. The CNM characterization studies and cellular
data involving viability, adhesion and neurite growth on
AAO and CNM will be presented.

EXPERIMENTAL METHODS

AAO films with 300 and 100 nm pores were produced
by the two step anodization method? and coated with 10
nm C layer by a GATAN Precision Etching & Coating
System. The fabricated CNMs were characterized by
AFM, SEM, XPS, Ellipsometer and 1-V measurements.
PC 12 cell line (American Tissue Culture Collection)
was used for cellular studies after they have been
differentiated to the neuronal phenotype by the
application of neuron growth factor (NGF 2,5S). A
WST-1 kit was used to extract cell viability data of one
week incubated PC-12 cells under appropriate cell
culture conditions. Cell adhesion and neurite growth
comparison was conducted by optical microscopy
images after the cells were incubated on the AAO and
CNM substrates, fixed and then stained with trypan
blue.

RESULTS AND DISCUSSION

AAO and CNM substrates were characterized with
SEM and AFM micrographs. Fig.la illustrates AFM
image of a CNM membrane showing nanoporous
structure of the substrate. Fig. 1b is a depth profile
obtained across a linear region on Fig 1la. It
demonstrates that the pores are open after C deposition.
The presence of this conductive C layer was further
confirmed by ellipsometer, XPS, conductive AFM and
I-V measurements and they will be presented.

Fig. 2a depicts cell viability data of PC 12 cells
incubated on CNM membranes. It illustrates the
enhanced cell proliferation obtained on the collagen-
coated CNM. Similar results were also obtained from
naked and collagen-coated AAQ substrates.

0 05 1
pm

Fig. 1. AFM image of a CNM substrate (a), and depth
profile (b) across a line in the AFM image.

Fig 2b. is a representative optical image of stained PC
12 cells displaying the neurites formed on the CNM
substrates. Preliminary results dictate that the AAO and
CNM substrates enhance cell adhesion compared to
controls.

20 (@)

200

Control
CNM

4 Viability

Fig 2. a) Cell viability for CNM, b) Micrographs of
neurites on CNM (Pore diameter= 300 nm).

CONCLUSION

Conductive CNM substrates were prepared by using
AAO templates. After extensive characterization, the
neuronal behavior against both AAO and CNM were
investigated which were quite promising with increased
cellular proliferation and adhesion. Current efforts are
comparison of neurite formation for different substrates
and under the application of electric field to CNMs.
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INTRODUCTION

In tissue engineering the development of optimized
scaffolds that promote cell growth and tissue
development is crucial. The synthesized biomaterial-
scaffolds should provide the appropriate mechanical
and biochemical features to facilitate cell attachment,
proliferation and differentiation. In the present study we
investigated the physicochemical and nanomechanical
properties of chitosan, poly(e-caprolactone) and the
chitosan-graft-poly(e-caprolactone)  copolymer  as
synthesized and after subjected in degradation process
for three and four weeks. Furthermore, we investigated
the growth of Wharton’s jelly (WJ) mesenchymal stem
cells (MSCs) onto these materials.

EXPERIMENTAL METHODS

We synthesized poly(g-caprolactone) functionalized
with a terminal carboxylic acid group and chemically
grafted it to a chitosan backbone. The graft copolymer
was analyzed by ATR-FTIR, 'H NMR, SEM, and
contact angle measurements [1]. For the in vitro study
we used passages 1-4 of WJ-MSCs. We isolated
Wharton’s jelly mesenchymal stem cells from the inner
lining of human umbilical cords of physiological labors
from informed and consented women,
immunophenotypically characterized them, and cultured
them for different time periods on the grafted
copolymer. We investigated cell morphology by
confocal fluorescence microscopy and SEM. For the
quantification of cell proliferation we used the
PrestoBlue| assay [2].

We fabricated two types of samples, thin films on glass
substrates, and bulky discoid samples, both for the
mechanical and biological testing.

RESULTS AND DISCUSSION

We measured hardness and Young’s modulus values, as
well as the time-dependent and viscous behavior of the
as prepared samples. Furthermore, we introduced
corrections on the measured modulus values in order to
investigate the effect of viscoelasticity on the measured
values calculated by the Oliver & Pharr model. We
observed that the grafted copolymer has reduced
nanomechanical properties compared to pure chitosan
and poly(e-caprolactone), with time-dependent and
viscous behavior, attributed to the poly(e-caprolactone)
and the poor connectivity of the two compounds.
Submersion of the poly(e-caprolactone) and the grafted
copolymer in a-MEM cell culture medium indicated

deterioration of the measured mechanical properties, as
a result of the samples’ degradation. However, after
three weeks of degradation, resulting in a 35% weight
loss, the grafted copolymer presented sufficient
mechanical stability and elastic properties close to the
ones reported for soft tissues. Additionally, we seeded
Wharton’s jelly mesenchymal stem cells onto the
copolymeric discoids, and observed a cell proliferation
increase after three and seven days in culture.

While the grafted copolymer degrades after 4 weeks in
vitro, the developed W1 cell sheets support dense tissue
formation as observed from the scanning electron
microscopy images and the elevated values of ECM
collagen production.

Figure 1 shows a strong tissue formation after four
weeks, while the grafted copolymer degrades.

CONCLUSION

The present work shows the successful development of
graft copolymeric discs, which demonstrate a strong
cell adhesion and growth of WJ MSCs, together with
mechanical properties similar to those of soft tissues.
These results establish the basis for the potential use of
this  cell-material combination in soft tissue
regeneration.  Ongoing  investigations on  the
differentiation of WJ MSCs may support this
hypothesis.
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Abstract

The purpose of this study is to search natural BMP
modulators from TCM and applied it to control
stem cell growth for bone formation. After screening
from 60 of TCMs by using a surface plasmon
resonance system, a potential TCM, Gu-Sui-Bu, was
selected. In-vitro and in-vivo studies showed that
GSB and Naringin could be good natural BMP
regulators for bone tissue engineering.

INTRODUCTION

Bone morphogenetic protein (BMP) is a significant
growth factor for bone regeneration. In stem cell studies,
some research shows that BMP binding with different
BMP receptor (BMPR-1A and BMPR-1B) will induce
cell to different differentiation. Therefore, BMP is
widely used in bone tissue engineering.“? Unfortunately,
BMP binding is so hard to control that BMP still cannot
be applied in clinical. Traditional Chinese medicine
(TCM) is a high potential matter to regulate BMP
signaling.>* The purpose of this study is to search
natural BMP modulators from TCM and applied it to
control stem cell growth for bone formation.

EXPERIMENTAL METHODS

In this study, natural BMP modulators were screening
from TCMs by using immobilized BMPR and surface
plasmon resonance (SPR). Selective TCMs were
assessed in BMP signal pathway. Furthermore, TCM
and potential compound, Narigin were incorporated
respectively into gelatin composite (GHG) to form
TCM-contained scaffolds. Physical and chemical
properties of these scaffolds were analyzed by SEM and
HPLC. Finally, these scaffolds were co-cultured with
rabbit mesenchymal stem cells in vitro and were
implanted into rabbit calvarial defect for bone repair
assessment.

RESULTS AND DISCUSSION

Results show that some TCMs affect the binding of
BMP and BMPR in SPR experiments. Among these,
GSB is a subtle BMP modulator to inhibit the binding
of BMP-2 with BMPR-1A and enhance the binding
with BMPR-1B simultaneously. Otherwise, the marker
compound in GSB, Naringin, was assessed by SPR and
also showed the inhibition for BMPR-1A binding. More
detail information about the mechanism of GSB in
BMP signal pathway performed by monitoring
phosphorylation of down-stream signals, SMAD proved

that GSB direct stem cell differentiation through
inhibiting BMPR-1A signaling. As applying GSB on
bone tissue engineering, GSB exhibit higher capacity to
slow be released from scaffold and then promote bone
formation via osteo-induction. Finally, GHG scaffold
and Naringin-GHG scaffold were implanted into rabbit
calvarial defects respectively. After 4 weeks, rabbits
were sacrificed and bone regeneration in the defect
were assessed. The defect containing Naringin scaffold
showed better bone repair in X-ray image and more new
bone generated in the histologic section by H&E stain.
These results indicates that Naringin enhances bone
regeneration in vivo. Combining with the results of SPR
and Western blotting experiments, Naringin caused
better bone regeneration results from BMPR-1A
signaling block and BMPR-1B signaling directs cells to
osteogensis.

CONCLUSION

In this study, GSB and its marker compound (Naringin)
can inhibit the binding of BMP-2 and BMPR-1A to
control cell differentiation. Furthermore, this binding
disturbance blocks BMPR-1A signaling and leads
BMPR-1B signaling for osteogensis. In order to prove
this hypothesis, Naringin was incorporated into GHG
composite to form TCM-contained scaffold for bone
tissue engineering. In animal experiment, the bone
defect implanted Naringin scaffold showed better bone
repair and more new bone generated. According to
these results, GSB and Naringin could be good natural
BMP regulators for bone tissue engineering.
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INTRODUCTION

Peripheral nerve injuries are often caused by trauma and
may result in a partial or complete loss of motor and
sensory functions. Cell transplantation with a nerve
conduit is one of the therapeutic approaches. Recent
studies revealed that a proper biomaterial substrate such
as chitosan may drive the self-assembly of MSCs to
form three-dimensional (3D) MSC spheroids'. These
substrate-derived MSC spheroids showed better self-
renewal properties, differentiation capacity, and
engrafting potential. Our previous study has also shown
that nanoparticles (NPs) or genes can be delivered to
MSCs during spheroid formation on chitosan-based
substrates®. The repairing capacities of these substrate-
derived spheroids and advantages of simultaneous
NP/gene delivery have not been verified in vivo. In this
study, the effect of substrate-derived MSC spheroids vs.
single cells on peripheral nerve regeneration was
investigated.

EXPERIMENTAL METHODS

MSCs were labeled with superparamagnetic Fe;O4 NPs
or transfected with brain-derived neurotrophic factor
(BDNF) gene by the substrate-mediated NP/gene
uptake. MSCs were combined with a polymeric nerve
conduit to bridge a 10 mm transection gap of rat sciatic
nerve. The transplantation of Fe;0, NP-labeled MSC
single cells or spheroids was tracked by high-resolution
(7-Tesla) magnetic resonance imaging (MRI) in vivo.
The regeneration capacity of MSC single cells,
spheroids, or BNDF-transfected spheroids was assessed
by functional recovery and histology after 31 days of
implantation.

RESULTS AND DISCUSSION

Fe;04 NP-labeled MSC single cells or spheroids in the
conduits were successfully tracked by MRI in vivo,
especially for MSC spheroids. Animals receiving
BDNF-transfected MSC spheroids demonstrated the
shortest gap bridging time (< 21 days) and the largest
regenerated nerve at 31 days (Figure 1).
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Figure 1. MR images
for experimental
animals receiving
MSCs in sciatic
nerve gap.

7-Tesla MRI T2 weighted images

Compared to MSC single cells, the pristine or BDNF-
transfected MSC spheroids significantly promoted the
functional recovery of animals. The transplanted MSCs
were incorporated in the regenerated nerve and
differentiated into non-myelinating Schwann cells after
31 days.

Very early formation of fibrin cable (~ 10 days) and
recruitment of MSCs along the cable were visualized
for the sciatic nerve gap receiving MSC spheroids in a
conduit. The gene modulation associated with neural
development, neurotrophic factor, and chemokine
receptor expressions may account for the observation
and peripheral nerve regeneration. High-resolution MRI
tracking of FesO, NP-labeled cells offers useful
information regarding how MSCs migrate during
peripheral nerve regeneration.

CONCLUSION

When combined with a polymeric nerve conduit to
bridge the transection gap of rat sciatic nerve, MSC
spheroids (especially for BDNF-transfected MSC
spheroids) were more conducive to nerve regeneration
in comparison with MSC single cells. Animals
receiving MSC spheroids or BDNF-transfected MSC
spheroids showed significant functional recovery. The
transplanted MSCs were differentiated into non-
myelinating Schwann cells in the regenerated nerve
after 31 days. The substrate-mediated Fe;O, NP
labeling for MSCs may be generally used as a
bioimaging tool in animal studies. The substrate-
mediated gene/NP delivery may equip MSC spheroids
with extra values in carrying the therapeutic/diagnostic
agents for cell-based therapy.
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INTRODUCTION

Age, diseases and trauma cause damages to the central
nervous system which may even end up in the creation
of gaps and inhibition of signal transfer [1]. Nerve
guides are used to bridge these gaps in the treatment of
spinal cord injury because the severed axons need to be
reconnected during the healing process and the inner
architecture of the nerve guides might be important in
performing this function [2]. This study aimed to study
the effect of organization of nanofibrous fillers on the
growth and differentiation of rat bone marrow stem
cells (rBMSCs) in vitro. For this purpose, two bilayer
conduits, one consisting of aligned fibers and foam
(AF-Fo), and the other, consisting of random fibers and
foam (RF-Fo), were constructed and tested.
EXPERIMENTAL METHODS

The bilayer nerve guide model consisted of a fiber mat
on a foam structure (Figure 1). The poly(3-
hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) foam
was prepared by lyophilization. Aligned (AF) and
randomly (RF) oriented PHBV/collagen (2:1) fiber mats
were made by electrospinning directly on the PHBV
foam. In situ biodegradation test was made in 10 mM
PBS pH 7.4 at 37 °C. AF-Fo and RF-Fo nerve guides
were seeded with rat bone marrow stromal cells
(rBMSCs) and incubated with neural differentiation
medium for 7 days. Cell behavior and differentiation to
neural cells on these constructs was examined by SEM,
fluorescence microscopy, flow cytometry, and neural
specific enolase (NSE) ELISA Kit.

}’ Aligned PHBV-COL Fibers

) [* PHBV Foam

- Random PHBV-COL Fibers

4 j‘— PHBV Foam

Figure 1. Bilayer constructs. (A) Aligned
PHBV5/Collagen fibers on PHBV5 foam, and (B)
random PHBV5/Collagen fibers on PHBV5 foam.
RESULTS AND DISCUSSION

Mercury porosimetry showed that porosity of the PHBV
foam was 85%, and the pore sizes were in the range 5-
200 nm. The porosity of random fibrous mat and the
aligned fibrous mat were 59.7%, and 65%, respectively.
These properties were quite suitable for cell growth.
The fibers were without any beads and the fiber
diameter was in the range of 200-650 nm. The average
angle of deviation of the aligned fibers was 46.9 + 7.3.
In situ biodegradation test revealed minimal weight loss
in uncrosslinked guides in 28 days. Cell attachment and
proliferation were found to be two times higher on the
RF-Fo construct at the end of 7 days. On Day 2, the

cells on AF-Fo type of construct seem to have attached
to the scaffolds in an aligned fashion, on Day 16,
alignment of the cells became more apparent. While,
the cells on the RF-Fo construct had no alignment on
Days 2 and 16 as expected, they had grown on the
construct in a random fashion (Figure 2).

Day 2 Day 16

Alexa Fluor® 532 phalloidin+DAPI

RF-Fo

Figure 2. Fluorescence mrpy of (A) alig fiber-
foam (AF-Fo), and (B) random fiber-foam (RF-Fo)
constructs of after Days 2 and 16 of cell culture.

Differentiation of BMSCs was studied with flow
cytometry, NSE Elisa kit and immunostaining. It was
seen that NSE levels increased in the rBMSC on both
AF-Fo and RF-Fo type of scaffolds after 7 days of
incubation in the neural differentiation medium. Flow
cytometry showed that expression of neural markers,
nestin and beta-11l tubulin increased almost 2.5 fold
after one week culture in the neural differentiation
medium. Histological analysis also showed the
increased expression of neural markers in the neural
differentiation medium.
CONCLUSION
The effect of alignment of the inner architecture within
the tubular nerve guides on bone marrow stem cell
growth and differentiation showed that random fibers
provided a better platform to have high cell numbers.
Differentiation of rBMSCs to neurons was observed in
both of the constructs when incubated with the
differentiation medium. Therefore, both of these
constructs have the potential for use as an implant at the
nerve injury site.
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Designing 3D cell niches exploiting peptide self-assembly
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INTRODUCTION

In the last two decades, significant efforts have been
made to develop soft materials exploiting the self-
assembly of short peptides for biomedical applications.
B-sheet forming peptides have been shown to allow the
design of highly stable hydrogels with potential
application in a range of fields.*® In particular, they
offer a flexible platform for the design of 3D cell
niches.

EXPERIMENTAL METHODS

We have developed a platform for the design of
hydrogels with tailored properties and functionalities
exploiting the self-assembly of short (4-10 amino acids)
B-sheet forming peptides. The design of these peptides
is based on the alternation of hydrophilic and
hydrophobic residues. These novel materials have been
characterized using a variety of techniques including
small angle scattering and rheology.

RESULTS

The self-assembly process of these peptides was
investigated and is schematically described in Figure 1.
By altering the peptide primary structure, the
formulation and the processing conditions the properties
of these scaffolds (e.g.: modulus and functionality) can
be easily controlled. We were able to design injectable,
as well as sprayable, hydrogels that can be used for 3D
cell culture as well as in-vivo cell delivery.
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CONCLUSION AND DISCUSSION

We have developed a platform for the design of 3D
scaffolds whose properties can be tailored to
accommodate different cells’ needs. We have used
these novel materials for the culture of a variety of cells
including chondrocytes®, osteoblasts, fibroblasts as well
as embryonic stem cells. For the latter cell type we
showed that their pluripotency is retained when
embedded within the gels in 3D thus making these
materials a potential ideal platform for the controlled
differentiation of stem cells. Our results clearly
demonstrate that our peptides offer great promise for
the design of specific cell niches due to their low
immunogenicity and the ability we have to control and
tailor their properties.
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Figure 1: Schematic representation of the self-assembly process of our peptides.
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INTRODUCTION

In a previous study, our results showed that zinc-
containing tricalcium phosphate (ZnTCP) can be
produced by hydrothermally converting calcium
carbonate exoskeletons from foraminifera (Chou et al.,
2013). The potential in the use of this material is that it
naturally possesses an interconnected and uniform
porous network throughout the material and this
structure can be preserved during the conversion
method (Chou et al., 2007). Furthermore, strontium and
magnesium, which are also known metal dopants in
bone cell regulations, are part of the material’s’ natural
composition (Chou et al., 2012).

In this study, as a first step to demonstrating the
application of biomimetic material towards bone tissue
engineering, zinc-containing tricalcium phosphate
(ZnTCP) was investigated to determine its effect on the
growth and osteogenic potential of MSCs.

EXPERIMENTAL METHODS

Material: Calcium carbonate foraminifera exoskeleton
material was purchased commercially, cleaned in
sodium hyoochlorite, hydrothermally converted at
220°C for 48hours withdiammonium
hydrogenphosphate adjusted to yield Ca/P molar ratios
of 1.5 to produce tricalcium phosphate. Next, 30mg of
zinc nitrate hexahydrate was added to the tricalcium
phosphate and the samples were heated again to 220°C
for 24hours in a pressure vessel. The material was
characterized by XRD and ICP-MS

Cell culture: Bone Marrow stem cells from 5 week-old
Wistar rats were harvested and cultured by standard
methods®. Cell proliferation was assessed by alamar
blue staining and osteogenic differentiation by ALP
expression on a per unit protein basis.

RESULTS AND DISCUSSION
The main results are shown in Figure 1 below.
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Figure 1. Scanning electron microscopy images
showing (a) ZnTCP material with uniform pore
distribution and (b) the corresponding XRD pattern
matching JCPDS 009-169 for tricalcium phosphate. The
chemical composition quantified by ICP-MS (c) shows
the preservation of calcium and phosphate with the
presence of magnesium and strontium. Zinc was only
present after conversion. The growth of BMSCs (d)
showing significantly higher cell number after day 10
and in day 14 and the complementing cell viability (e)
showing >90% of BMSCs were viable after 14 days.
The ALP activity level (f) showed ZnTCP to have
significantly higher levels at day 10 suggesting earlier
promotion of osteoblast differentiation.

CONCLUSION

In conclusion, this study was able to show that
biomimetic ZnTCP can be easily produced at low
temperature compared with high temperature sintering
and possess the capability to induce and stimulate faster
osteogenic differentiation of MSC to osteoblasts
compared with B-TCP.
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High-Throughput Quantitative Chondrogenic Assay for Stem Cell Differentiation
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An improved cell differentiation assay for
chondrogenesis has been developed integrating three
robust quantitative measurements that can be used
for high-throughput chondrogenic differentiation
screening of stem cell populations.

INTRODUCTION

Three-dimensional (3D) cell micromass culture has
been used to study in vitro chondrogenesis since the
1960s'. In order to improve the throughput and
reliability of this differentiation assay, we developed a
cell culture protocol replacing the standard 15ml tube
format with 96 well plates. In addition, three robust
quantitative methods were developed and assessed to
analyse chondrogenesis in vitro. Utilising established
stains for glycosaminoglycans and proteoglycans, direct
in-well methods have been developed. This method
facilitates high throughput chondrogenic screening of
stem cell and progenitor populations in vitro.

EXPERIMENTAL METHODS

Cell Culture — human bone marrow derived
mesenchymal stem cells (MSCs)® were pelleted in V-
shape plates by centrifugation. Standard culture
conditions (Control) contained DMEM supplemented
with 10% foetal calf serum, 1% L-Glutamine, 1% non-
essential  amino acids (NEAA) and 1 %
penicillin/streptomycin (P/S) at 37°C and 5% CO,.
Chondrogenic culture conditions (CM) contained high
glucose DMEM supplemented with: 1% L-Glutamine,
1% NEAA and 1% P/S, 0.1uM dexamethasone, 50uM
ascorbic acid phosphate, 1mM sodium pyruvate,
40ug/ml L-proline, and Insulin-Transferrin-Selenium
Supplement. TGF-B1 was used at 10ng/ml. Culture
medium was manually replaced every day throughout
the culture period of either 14 or 21 days.

DMMB - Pellets were washed and 100l of water was
added to each well, before plates were freeze thawed
and papain digested. 50ul aliquots of each sample were
transferred into a 96 well plate and combined with 50ul
DMMB solution before being read at 540nm
absorption.

Alcian Blue - Cultures were fixed in 4%
paraformaldehyde before 100ul 1% Alcian solution was
added to each well and incubated overnight. Wells were
washed with PBS until all unbound dye had been
removed. The stain was extracted using 6M guanidine
HCI for 2 before quantifying at 650 nm absorbance.
Safranin-O — Cultures were fixed in 4%
paraformaldehyde before 100ul Safranin-O in 50mM
sodium acetate was added to each well and incubated at
room temperature for 20 minutes. Wells were washed
with PBS until all unbound dye had been removed
before extraction using 10% cetylpyridinium chloride
for 20 minutes. Quantification was achieved by reading
the absorption of the extracted dye at 530 nm.

PicoGreen DNA Assay — was performed according to
the manufacturer’s instructions (Invitrogen) on plates
that had been freeze thawed to lyse cells. All stain
quantification results were normalised to DNA content.
Statistics — were performed in GraphPad Prism using a
two way ANOVA analysis with a Tukey correction.

RESULTS AND DISCUSSION

Both Alcian Blue and DMMB stain GAGs and a
comparative study was designed to test the sensitivity
and reproducibility of the two assays. Figure 1 shows
the level of stain per pg of DNA measured by
PicoGreen analysis.
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Figure 1 shows the level of Alcian Blue and DMMB stain
per pg of DNA after 14 and 21 days of culture.

Parallel assays showed the same trend with significantly
more stain after 21 days compared to 14 days (Fig. 1)
and a significant difference between the control and
chondrogenic conditions (p<0.01). TGF-pl1 was
confirmed to significantly enhance differentiation in
these assays, but only at 21 days. Interestingly, the error
associated with each datapoint was low, highlighting
the improved reliability of these assays.

CONCLUSION

This novel multi-parameter assay can efficiently
analyse the kinetics of chondrogenic differentiation of
MSCs, and can be used to assess the effects of growth
factors, drugs and small molecules on the osteochondral
differentiation potential of stem cell populations for
regenerative medicine, which is currently under
investigation as part of a larger research project.
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Advances in Raman micro-spectroscopy for label-free monitoring differentiation of stem cells in-vitro
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INTRODUCTION

A key challenge in tissue engineering and regenerative
medicine is understanding the interaction between cells
and biomaterials. The design of scaffold materials often
aims to modulate the cellular activity and increase
therapeutic effect. Therefore, it is important to detect
molecular changes in cells that can be correlated with
their phenotype and biological functions. Raman micro-
spectroscopy (RMS) is a well-established analytical
technique that allows label-free measurements on live
cells cultured in-vitro; the Raman spectra can provide
useful information regarding cell viability or
differentiation’. This presentation will report advances
in RMS, focused on time- and spatially-resolved
measurements of embryonic stem cells during
osteogenic and cardiac phenotypes.

EXPERIMENTAL METHODS

Development of an optimised Raman microscope with
an integrated environmental enclosure allowed the
acquisition of time- and spatially-resolved Raman
spectral maps of embryonic cells cultured in defined
media to induce differentiation towards cardiac and
osteogenic phenotype. The cells were maintained in
purpose-built  micro-bioreactors on the Raman
microscope for 5 days (between days 5 and 9 of
differentiation for cardiac differentiation) and 28 days
(for osteogenic differentiation). Spatially-resolved
spectra were recorded at 24 hours intervals.

RESULTS AND DISCUSSION

For osteogenic differentiation, the time-course Raman
spectra of the stem cells detected the formation and
mineralisation of bone nodules at days 15-20, as
indicated by the increase in the intensity of the Raman
band at 950-958cm™ assigned to the PO43- symmetric
stretching of hydroxyapatite (HA). The spatial and
temporal analysis of the Raman spectra indicated that
initially the bone nodules consist mainly of amorphous
HA that transforms into crystalline HA. Amorphous HA
is detected at the edges of the bone nodules even at the
late stages of mineralisation, suggesting that during the
development of the bone nodules, amorphous
hydroxyapatite tends to form at the edges of the
nodules, followed by a phase transformation.

In the case of cardiac differentiation of embryonic stem
cells, the Raman spectra showed that the onset of
spontaneous beating of embryoid bodies (EBs) at day 7
coincided with an increase in the intensity of the Raman
bands associated to myofibrils and glycogen. The
Raman spectral maps ¢ had a high positive correlation
with the expression of the cardiac-specific a-actinin

obtained by immuno-fluorescence imaging of the same
EBs.

a
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Figure 1. Time- and spatially-resolved Raman
spectroscopy measurements of embryonic stem cells
during cardiac differentiation. (a) Comparison between
Raman and immuno-fluorescence imaging of a-actinin
(cardiac marker); (b) The time-dependence of the
Raman spectral markers for a beating (successful
cardiac differentiation) and a non-beating EB.

CONCLUSION

These results demonstrate the potential of Raman
spectroscopy for performing non-invasive time-course
experiments on live stem cells over periods as long as
four weeks and to measure molecular changes related to
differentiation.
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Substrate Mediated Enzyme Prodrug Therapy
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INTRODUCTION: Site specific delivery of drugs is
crucial to achieve a higher localized effect and a lower
systemic distribution of the therapeutic Specialized
systems for controlled drug delivery are therefore in
high demand. Herein, we present a novel paradigm
termed Substrate Mediated Enzyme Prodrug Therapy
(SMEPT), according to which the drugs are
synthesised locally within the biomaterial bulk or the
surface coatings. This is achieved using biocatalytic
(i.e. enzyme-containing) biomaterials paired with
corresponding prodrugs. This ensures localized
synthesis of the drug for controlled drug delivery™®,

EXPERIMENTAL METHODS: Biocatalytic
hydrogel biomaterials were assembled using poly(vinyl
alcohol)."* Enzyme immobilization was achieved via
mixing the protein with the polymer and exerting
physical gelation via a treatment with coagulating
kosmotropic salt, sodium sulphate. For biocatalytic
coatings,>® enzyme immobilization was achieved using
the layer-by-layer polyelectrolyte deposition technique
and adsorbing the protein at a nominated location
within the multi-layered architecture. The two enzymes
chosen for this study were B-galactosidase (B-Gal) or -
glucuronidase (B-Glu). Cell culture was performed
using surface-adhered hydrogel biomaterials or
polymer coatings using commercially available
prodrugs for anticancer and anti-inflammatory agents
as well as fluorogenic substrates. Images were obtained
using DIC/fluorescence microscopy. Quantitative
evaluation was performed via fluorescence readout and
standard cell culture assays. Statistics were performed
by one-way ANOVA using a Turkey test as means of
comparison.

RESULTS AND DISCUSSION: The attractive
feature of SMEPT lies in that the same biomaterial, be
it a hydrogel or a surface coating, can generate multiple
therapeutic agents with dissimilar structure and
function. This is possible because e.g. B-Glu would
convert any glucuronide into its parent therapeutic
agent. The prodrugs can be administered at a
nominated concentration (which translates into the
concentration of the active agent generated within unit
time), and be taken individually, sequentially, or in
combination. Using these tools, we used biomaterials
to synthesize the rationally designed quantities of drugs
for their surface mediated delivery to adhering cells.
Concentration of the drug generated by the biomaterial
allows to fine-tune the therapeutic effects. Sequential
administration of the prodrugs made it possible to use
the same biomaterial to generate e.g. anti-inflammatory
response in adhering cells today followed by cytotoxic
(anti-proliferative) effect at a later time-point.® This
scenario is relevant to the treatment of atherosclerosis.

A highly efficacious mode of drug delivery is that of
using combinations of drugs. This is highly important

for anti-cancer and anti-viral treatments as well as for
pain management. Using drug eluting biomaterials,
combination therapy is tremendously hard to engineer
with few if any successes. SMEPT makes it easy and
administration of the prodrugs with rationally chosen
concentrations produced a combination of drugs
resulting in their synergistic therapeutic effect.*

Using fluidic perfusion chambers, we further
demonstrated that SMEPT generates the drugs on
demand, at the nominated time (Fig. 1,A). Using this
set-up for cell culture revealed a site-specific nature of
drug delivery: therapeutic response was higher at the
site of drug synthesis than that registered “down-
stream” from the biocatalytic coating.’

Taken together, our data present SMEPT as a powerful
tool for localized drug delivery using biocatalytic
biomaterials and coatings.
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Fig. 1: (A) On-demand synthesis of a fluorescent agent from polymer
matrices. (B) Localized delivery of a therapeutic agent under
dynamic flow conditions to HepG2 hepatic cells. Reproduced with

permission from Ref.®> Copyright 2013, Wiley-Interscience.
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INTRODUCTION: The concept of using mesoporous
nanocapsules as a carrier of nucleic acids,
drugs/medicines and biomolecules such as DNA,
siRNA for therapeutic applications is a promising
approach in medical biotechnology. The wet chemical
synthesis method is indeed a new era for designing new
materials in the form of nanocapsules for various
biomedical applications. The surface modification of
nanocapsules is essential for using it in biomedical
applications like targeted drug and gene delivery,
cancer therapy etc. The drug/medicines molecules are
usually  loaded into the functionalized/non-
functionalized capsules mechanically or with some
external forces and delivered into the infected sites for
killing/repairing the cells with in a time periods.
However, none of the reported nanocapsules for
delivery applications are ideal and individuals have
their own limitations. Hence, there is a lot of scope to
do in the same field.

EXPERIMENTAL METHODS: In this work,
mesoporous  SiO,-ZnO  nanocapsules have been
synthesized using zinc acetate (ZnAc) and tetraethyl
orthosilicate (TEOS) through a controlled wet chemical
process and ultrasonication where the tiny ZnO
nanocrystals are distributed throughout the SiO, matrix.
We create the micelles first and then drop wise a
mixture of ZnAc and TEOS was added (feeding rate
100ul/min) under ultrasonication condition. A network
of precursors is formed, where the mesopores are
formed after removal of the micelles through
calcinations at  higher  temperature.  Essential
characterization were conducted with HRTEM,
HRTEM, BET, UV-Vis-NIR, PL and for testing the
biocompatibility MTT assay was performed. Finally
small biomolecules and DNA molecules were loaded in
mesoporous SiO,-ZnO nanocapsules to form SiOZO-
plex and tested the efficiency to kill the cancer cells
with a time scale.

RESULTS AND DISCUSSION: This work represents
a new materials mesoporous SiO,-ZnO composite
anocapsules of SiO, and ZnO with sizes of 40-60 nm
and represents their potential applications in
encapsulation of small biomolecules for possible uses in
drug and gene delivery. The capsule size and
morphology have been confirmed through the FESEM
and HRTEM. The mesoporous structure of the novel
materials has been confirmed through both BET and
HRTEM and observed that pore diameter is c.a. 4-6 nm.
The BET surface area of mesoporous SiO,-ZnO was
found to be ~ 650 m” g™. The chemical bonding and

structure have been analyzed through FT-IR
spectroscopy and Energy dispersive X-ray spectroscopy
(EDX). To demonstrate the biocompatibility, cell
viability of the nanocapsules, normal and cancerous
lymphocyte cells have been studied in a systematic way.
Fluorescent dye (Rhodamin 6G), anticancer drug e.g.,
Doxorubicin (DOX) and EtBr-labelled DNA molecules
were loaded efficiently into the nanocapsules to
manifest the mesoporous nature of the nanocapsules and
the efficiency to load the small molecules. The release
kinetics of Rhodamin 6G, DOX and DNA were studied.
The results highlight the potential of novel functional
mesoporous SiO,-ZnO nanoparticles for using as the
carrier of drugs and formation of ‘SiOZO-plex’, a
complex of mesoporous SiO,-ZnO with DNA for gene
delivery applications.
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Fig. 1: Formation mechanism of SiOZO-plex (complex
of mesoporous SiO,-ZnO with DNA) useful for gene
delivery

CONCLUSION:. In conclusion, the important of the
mesoporous nanocapsules in biomedical applications is
growing significantly. Due to the increasing demands of
suitable cargo nanocapsules for drug and gene delivery,
herein, mesoporous SiO,-ZnO nanocapsules were
synthesized by newly adopted modified wet-chemical-
sonochemical synthesis method. The critical advantages
of the new nanocapsules are the biocompatibility and
efficient ability to load small molecules and DNA
inside the mesopores lead to the formation of ‘SiOZO-
plex’, a SiO,-ZnO and DNA complex. The resulted
‘Si0OZO-plex’ is useful for gene delivery applications.
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INTRODUCTION

Drug loading efficiency (DLE) in polymeric
microspheres (MS) has always been compared in
different fabrication techniques, wherein high
loading was desired with minimum drug lost in the
system.! Thus, an estimation technique of DLE in
MS prepared through emulsion and solvent
evaporation (ESE) technique was discussed in this
paper. The estimation technique applied was a
“shake flask” (SF) method using in determining the
drug’s partition coefficient.” ESE technique
involved two immiscible liquid phases. It was
hypothesized that higher drug retention in phase
responsible for MS formation will leads to higher
DLE in MS. This paper was aimed to investigate
the potential of “shake flask” method in estimating
the DLE in MS.

EXPERIMENTAL METHODS

Rhodamine B (RhB) and methyl orange (MO)
dispersed in distilled water were used as model
drugs. In ESE process, firstly, drug model solution
dispersed in poly(lactic acid)/dichloromethane
solution (PLA/DCM). Next, the mixture was
emulsified in poly(vinyl alcohol)/water solution
(PVA/water). The emulsion was continuously
stirred for 24 hours for solvent evaporation.

In SF process, both immiscible DCM and water
was vigorously shakes in flask until not distinct
boundary observed. The mixtures were placed in
rest for 24 hours for phase separation and
stabilization. Phase being studies was extracted and
diluted by using respective solvent.

RESULTS AND DISCUSSION

SF method gives promising results in estimating
the DLE in PLA MS. The presence of MO in PLA
MS was not detectable by UV-Vis spectrometer,
while RhB was detected. This outcome was
consistent with the SF observation obtained in
Fig.1, where MO have limited tendency to
dissolute in DCM as compared to RhB.
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Fig. 1: Distribution of dye (a) MO and (b) RhB in
both water and DCM phase in after SF

The effect of RhB concentration in both SF and
PLA MS was studied. The changing trend of DLE
for both SF (PLA/DCM phase) and PLA MS was
consistent (Fig. 2). As RhB concentration increased,
DLE in both SF PLA phase and PLA MS increased.
The different in DLE between SF-PLA phase and
PLA MS concentration shown in Fig. 2 was due to
the presence of PVA in MS preparation. By using
SF method in our studies, it was also proven that
RhB content in water phase increased in the
presence of PVA.
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Fig. 2: DLE of SF-PLA phase and PLA MS in vary
RhB concentration

CONCLUSION

“Shake flask” method was suitable to be used in
estimating the drug loading efficiency in ESE
technique. This method can be adjusted according
to the materials (e.g. drugs, polymers, solvents and
stabilizers) involved in each particular ESE
processing. This estimation could use to evaluate
the suitability of the fabrication system to
encapsulate desired drug molecules.
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INTRODUCTION

We prepared cross-linked phenyl boronic acid (PBA)-
containing nanoparticles (NPs) by a simple surfactant-
free emulsion polymerization method. By adjustment of
the feed ratio of monomers the particle size can be
controlled in the range 50-200 nm, which is particularly
suited for drug delivery application®.

The presence of PBA groups on the NPs allow for
further functionalization using the well-known Suzuki
coupling  reaction’. Here we present the
functionalization of the NPs using aqueous Suzuki
reaction and couple the well-known drug Doxorubicin
(Dox) via an acid-labile hydrazone linkage®. Upon
endocytosis the decrease in pH leads to release of Dox
intracellularly. We show that the Dox-NPs are bioactive
in different cell lines.

EXPERIMENTAL METHODS

NPs were prepared in phosphate buffer pH 7 by free
radical polymerization of PEG-acrylamide, a PBA-
containing monomer and cross-linker. The NPs were
characterized by dynamic light scattering (DLS) and
transmission electron microscopy (TEM). Suzuki
couplings were carried out with aryl iodides at 70°C
using Na,PdCl, and a water-soluble phosphine ligand as
the catalyst and K,CO; as the base. Conversion of the
PBA groups was confirmed by the Alizarin Red
fluorescence assay. In case of iodobenzoic acid as the
coupling partner the carboxylic acid groups were
reacted with hydrazine using standard EDC/sulfo-NHS
coupling chemistry in MES buffer pH 5. Infrared
spectroscopy (IR) was done with lyophilized samples.
Dox was conjugated to the NPs in DMF in the presence
of CF;COOH as acid catalyst. Dox-NPs and free Dox
were  separated by size  exclusion  column
chromatography using Sephadex LH20 and finally
dialyzed in phosphate buffer pH 7.4. Dox-NPs were
concentrated using an Amicon filter and sterile filtered
before incubation with different cell lines. Cell viability
was evaluated with the MTT assay.

Figure 1 TEM picture of the PBA-NP (negative
staining).

RESULTS AND DISCUSSION

DLS showed that the NPs were 190 nm in diameter and
had a spherical shape as confirmed by TEM.
Quantification of the number of PBA groups by the
Alizarin Red Assay showed that 80-90% of the boronic
acid monomer was incorporated into the NPs. Suzuki
coupling between the NPs and iodobenzoic acid showed
quantitative conversion and the presence of carboxylic
acid groups was confirmed by IR. Functionalization
with hydrazine and reacting the formed hydrazide with
the ketone functionality of Dox afforded Dox-NPs. DLS
showed that the size of the NPs was 200 nm. When
incubated with RAW 264.7 macrophages and HT-29
colon cancer cell lines Dox-NPs showed a difference in
cellular toxicity.
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Figure 2 Dox-NP have increased cellular toxicity in
RAW 264.7 compared to HT-29 cells.

CONCLUSION

We prepared PBA-containing NPs and showed
successful modification using the Suzuki reaction. To
show the potential of this NP platform for drug delivery
application we conjugated Doxorubicin via a hydrazone
linkage and showed cell-type dependent toxicity.
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INTRODUCTION

With the discovery of important biological roles of
endogenously-produced gases, their use as therapeutic
agents has attracted growing attention. Among them,
hydrogen sulfide (H,S) has recently emerged as the
third gaseous signaling molecule in mammals. H,S has
been shown to regulate inflammation, relax vascular
smooth muscles, promote angiogenesis and mediate
neurotransmission."  Recently, several organosulfur
compounds, including dithiolethiones, have been
reported as H,S donors and used to explore the
therapeutic potential of this gas.”> However, poorly-
controlled pharmacokinetic profiles of these donors
often result in adverse effects and low therapeutic
efficiency which limits their practical applications.

In the field of drug delivery, polymeric micelles as drug
carriers have been extensively studied and shown to be
powerful in overcoming many intrinsic problems of
small drugs including rapid diffusion throughout the
body, short circulation time in the blood stream and low
bioavailability.

Here we report a novel H,S delivery system based on
polymeric micelles carrying anethole dithiolethione
(ADT) moieties which is known to release H,S in the
body via metabolic digestion.

EXPERIMENTAL METHODS

Amphiphilic diblock copolymers containing ADT
moieties (PEG-PADT, Figure 1(a)) were synthesized
via reversible addition-fragmentation chain transfer
(RAFT) polymerization followed by CTA end group
removal, deprotection of tert-butyl ester group and
conjugation  with amino  group-modified ADT
derivatives (ADT-NH,). ADT micelles were prepared
by adding a PEG-PADT/DMF solution dropwise to
milliQ water followed by dialysis. The micelles were
characterized by dynamic light scattering (DLS) and
transmission electron microscopy (TEM). H,S release
from the ADT micelles was detected using 1ISO-H2S100
hydrogen sulfide sensor. The effects on gardiquimod
(GDQ)-induced nuclear factor-kB (NF-kB) activation
and the cytokine production in RAW Blue cells were
assessed by Quanti Blue and ELISA assays.

RESULTS AND DISCUSSION

PEG-PADT block copolymers were dispersed in water
to form ADT micelles. DLS showed that the micelles
were monodisperse with a diameter of 36 nm (Figure 1
(b)). Further characterization by TEM confirmed that
the polymers formed spherical micelles (Figure 1 (c)).

Intensity

1 1I0 160 1000
PEG-PADT Diameter[nm]
Figure 1. Characterization of ADT micelles. (a)
Chemical structures of PEG-PADT. (b) Size
distribution of ADT micelles by DLS. (c) TEM image

of ADT micelles.

We investigated the H,S release property of the ADT
micelles. The ADT micelles released H,S in cell lysate
from murine RAW Blue macrophages, but not in PBS
and 10% fetal bovine serum. This result indicated that
the micelles release H,S after cellular uptake.

The effect of the ADT micelles in inflammation was
assessed using RAW Blue macrophages. Gardiquimod,
a Toll-like receptor 7 ligand, was used to induce
inflammation. ADT micelles exerted a synergistic effect
with gardiquimod, and enhanced NF-«xB activation and
TNF-a production.

CONCLUSION

We developed a micellar H,S delivery system. PEG-
PADT Dblock copolymers formed monodisperse
spherical micelles. The ADT micelles were capable of
releasing H,S in the presence of cell lysate from murine
macrophages. The ADT micelles exerted a synergistic
effect with gardiquimod and enhanced proinflammatory
responses. This H,S releasing micelles may have
potential in immunotherapy and vaccine development.
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INTRODUCTION

Since the publication of the first nano-/microscale
amorphous coordination polymer particles (CPPs) in
2005, new and promising materials based on metal-
ligand coordination assemblies (Figure 1) have emerged
as novel platforms with application in biomedical
fields.> The more recent studies showed the potential
applications of this new class of materials for
therapeutic and diagnostic uses. They are presented as
alternative to other classical nanocarriers (liposome,
polymer particle, dendrimer and inorganic particles) due
to the nature of the coordination polymer that affords
interesting optical, magnetic or catalytic properties.
Thus the high tailorability and diversity of the CPPs can
generate new multifunctional and biocompatible
systems that exhibit high payload capacity to
encapsulate different drugs and molecules,® cell
targeting® and drug release in a controlled manner.®

EXPERIMENTAL METHODS

Recently in our research group we have been making
progress on the control of thermal/chemical stability of
the CPPs, the payload capacity for different species and
the generation of stimuli-responsive nanoparticles
(sensitive to pH changes, temperature or reducing
environment). The design and synthesis of nanoparticles
containing a specific drug integrated on the structure
combined with a drug encapsulated is also reported as a
dual nanocontainer with different drug release profiles.
The combination of CPP with other nanomaterials such
as iron oxide or gold nanoparticles allows applying
these hybrid nanoplatforms for imaging or magnetic
field/light-induced drug release. We have also
performed in vitro cytotoxicity, surface
functionalization and stability studies for different
combinations to obtain an extensive knowledge about
the characteristics of this type of materials.

RESULTS AND DISCUSSION

Although the research on the CPP for theranostic
applications is still in an early stage, the recent results
suggest the bright future for their application to
biomedical field. With critical problems solved such as
stability, targeting effect and controlled release profile
and wide in vivo testing, CPPs will be the candidate of
new generation of smart theranostic agents.

Our expertise, starting from macromolecular science,
are developed to search new pharmaceutical strategies
in nanomedicine based on rationally designed synthetic
coordination polymers that can serve as novel antiviral
medicines, detoxification agents, biosensors or drug

carriers. Our ultimate goal is to obtain a fundamental
understanding of specific mechanisms of interaction of
these nanoplatforms with the biological media to
redirect their application to specific therapies/diagnosis.
We attack this problem by synthesis of novel CPPs, the
study of the physical-chemical properties in biological
media and their ability to act as therapeutic or imaging
agents.®’

active
) substance
ligand metal
@ — ]
Supramolecular assembly

Figure 1

CONCLUSION

The advantage of the CPPs over the traditional
nanoparticles is the unique properties associated to the
metal-ligand units that coffer novel and interesting
properties with wider spectrum of application. We
anticipate that results of our research will have a
profound impact on the fields of general medicine,
immunology and smart drug-delivery  systems.
Preliminary results indicate that these new nanosystems
offer platforms with low toxicity, high cellular uptake,
and smart responses to an external stimulus what open a
new wide variety of possibilities to be used in therapy
and diagnosis.
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Potential Use of 7-dehydrocholesterol coated Titanium Surfaces for Soft Tissue Integration of Dental Implants
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INTRODUCTION

Vitamin D (VitD) plays an important role in the
regulation of bone metabolism and immunological
reactions. In humans, VitD is derived from dietary
sources or made from 7-dehydrocholesterol (7-DHC) in
the skin by exposure to ultraviolet (UV) rays. The
function of VitD, via the active metabolite 1a,25-
dihydroxyvitamin D3 (1,25D3), is to regulate the
absorption of calcium and phosphorus in the intestine,
and their mobilization in bone tissues. Recently, non-
skeletal functions of VitD have gained notoriety [1].
Periodontal tissues consist of two hard tissues, bone and
cementum, and two soft tissues, gingiva and periodontal
ligament. It has been recently shown that gingival
fibroblasts (HGF), the most abundant cells in the
gingiva, can synthesize the active 1,25D3 [2]. In
addition, there are evidences that link low VitD serum
levels with increased periodontal inflammation and
studies that show a positive effect of VitD on oral
health [1].

Previous experiments of our group show that titanium
(Ti) coating with UV-activated 7-DHC allow pre-
osteoblasts to produce active VitD and to differentiate
towards a mature state [3]. Futhermore, our current
results prove that the addition of a-tocopherol (VitE)
prevent 7-DHC oxidation whilst increase the biological
potential of the coating.

The aim of the present study was to evaluate the
response of HGF to 7-DHC:VitE coated titanium
surfaces for improved soft tissue integration to dental
implants.

EXPERIMENTAL METHODS

Machined Ti surfaces were coated with 7-DHC:VitE. Ti
was also coated with ethanol (EtOH), 7-DHC or VitE,
as controls. Surfaces were then exposed to UV light for
15 min and incubated at 23°C for 48 hours. Three
different donors of HGF were cultured for 14 days on
the different surfaces (n=6). Biocompatibility of
surfaces was evaluated by a cytotoxicity assay and by
cell morphology visualization (cytoskeleton and nuclei
staining). Then, the expression of different genes was
analysed by real-time RT-PCR.

RESULTS AND DISCUSSION

All surfaces were biocompatible although the 7-DHC
control group showed increased cytotoxicity (less than
20%). HGF showed typical spindle-shaped morphology
on all surfaces and were aligned to the machined
texture.

After 14 days of cell culture, 7-DHC:VitE coated
surfaces increased the expression of collagen Ill-al, a
marker of fibroblastic maturation and scarless wound
healing. Changes in the expression of matrix

metalloproteinase-1 (MMP1) and tissue inhibitor of
metalloproteinases-1 (TIMP1) did not reach statistical
significance. However, MMP1/TIMP1 mRNA ratio
decreased on 7-DHC:VitE coated surfaces, suggesting
that they may reduce MMP-related ECM destruction.
Also, 7-DHC:VitE coated surfaces significantly
decreased interleukin-8 mRNA levels, pointing to an
anti-inflammatory effect.
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Figure 1. Gene expression levels of HGF cultured on
coated surfaces. Data represent fold changes of target
genes normalized to beta-actin and GAPDH (reference
genes) expressed relative to cells grown on EtOH-
coated Ti surfaces that were set at 100 %. Paired t-test
was used to assess differences: *P < 0.05 versus EtOH.

CONCLUSION

These results suggest that UV-activated 7-DHC:VitE
has a great potential to be used as a new coating for
dental implant abutments to improve soft tissue
integration to dental implants.
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INTRODUCTION

The installation of a titanium implant, put the severed
mucosa in close contact with the implant surface.
During healing, an attachment is formed between the
mucosa and the titanium dioxide layer of the implant.
Once properly matured, this attachment effectively
separates the bone tissue from the oral cavity".
Experiments in the dog documented that several weeks
are required to allow the establishment of an epithelial
and connective tissue attachment to titanium implant*
Corresponding data in humans are not available.
Recently, we proposed a human model to evaluate the
morphogenesis of the mucosal attachment to implants®.
In this study we aimed at assessing the tissue at implant
interface by scanning electron microscoscopy (SEM).

EXPERIMENTAL METHODS

Patient informed consent was obtained and after implant
installation, a custom-designed experimental abutment
was connected to the implant. A soft tissue biopsy and
the titanium abutment were collected according to the
method described by Tomasi et al.? after 12 weeks of
tissue healing. The sample was fixed in 4% formalin for
48 h and stored in 70% ethanol solution. After fixation,
four incisions, parallel with the long axis of the
abutment, were made through the tissue to produce four
portions. Each portion was separated from the
experimental abutment using the previously described
fracture technique!. Samples were collected in a total
six patients and one tissue unit (TU) with its
experimental abutment (EA) were imaged in a XL30
FEI-Philips field-emission environmental scanning
electron microscope (SEM).

TUs were re-hydrated by graded alcohol series to 100%
water before analysis, and imaged in environmental
mode at 10-15 keV and 60 to 95% relative humidity.
The tissue surface in contact with the abutment was
imaged from the apical margin to the marginal side of
the biopsy collecting the signal of gaseous secondary
electrons (GSE).

EAs were dehydrated, dried, gold sputtered and imaged
at 15 keV in high-vacuum mode. Back scattered
electron signal was acquired showing compositional
contrast between titanium surface and biologic debris.

A
i
“.‘

Figure 1: The experimental abutment at the end of the
healing period (a, b). Samples obtained after fixation (c)
and fracture technique (d, e)

RESULTS AND DISCUSSION

The sulcular epithelium showed exfoliating cells (Fig
2a). The analysis of the connective tissue interface
revealed a surface topography that resembled that of the
abutment. Collagen fibres induced a shirking of the
sample during imaging (Fig. 2b). Results are in
agreement with previous histological data’® and were
confirmed by the SEM observation of the tissue
adhering to EA surface (Fig. 3a). From marginal to
apical side, besides plague on the emergent portion, we
found a uncovered titanium band, an area with
polygonal mono-layered cells (Fig. 3b) and a thicker
tissue with fibrous appearance (Fig. 3c).

Figure_2: Surface of TU at marginal (a) and apical (b)
side. Environmental SEM, GSE signal, 1000x.

Figur ‘ urface' of EA at 'marginal (a) and apical (b)
side. Dashed line indicate mucosal margin. High
vacuum SEM, BSE signal, 250x.

CONCLUSION

SEM characterization of tissue at implant interface
showed two different tissue morphologies (epithelium-
like and connective-like) on both biopsy and
experimental abutment surface. This techniques
associated to image analysis can provide quantitative
data to complement the histological characterization of
the oral mucosa in contact with titanium implants.
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INTRODUCTION

Yttria Tetragonal Zirconia Polycrystalline ceramics (Y-
TZP) have been stated as a successful all-ceramic
system, regardless of the clinical indication®. However,
chipping of the veneering ceramic on zirconia
restorations continues to be a problem? and is reported
to be the most common clinical failure of these all-
ceramic restorations. Rogers et al., 1970° suggested that
compositions which crystallise to form solid solutions
are capable of controlling the thermal, chemical,
physical and mechanical properties of the produced
material. Diopside (Di, CaMgSi,O¢) is an important
member of clinopyroxene mineral family. It has a single
chain silicate structure and is known to form a solid
solution on cationic substitution for Ca®* and Mg?*. In
particular, the solid solution forms as a result of coupled
substitution of Ca*/ Mg* with Na'/AP** when
CaMgSi,Og is diluted with a stoichiometry of
NaAlSi,Os. The aim of the study was to produce new
diopside glass-ceramics based on this solid solution to
prevent chipping of zirconia restorations.

Obijectives were to:

Synthesise new glass/glass-ceramic formulations.
Characterise/optimise these materials.

Test the biaxial flexural strength.

EXPERIMENTAL METHODS

A series of glass compositions with varying amounts of
sodium and aluminium oxides were synthesised using a
melt-quench route, re-homogenised and processed into
powders. Glass powders with a controlled particle size
(PS<125um) were heat treated via two-step heat
treatment cycles (nucleation and crystal growth) then
held for 1 hour, quenched and ground to a powder.
Glass-ceramic  disc  specimens  (15x2mm)  were
fabricated via sintering at variable sintering
temperatures and holding times. Disc specimens (n=30)
were tested using the Biaxial Flexural Strength (BFS,
ball on ring) at a crosshead speed of 1mm/min. The
BFS data were statistically analysed using (Dunn’s
multiple comparison tests, p<0.05). Glass-ceramics
were characterised using X-ray Diffraction (XRD),
Dilatometry, Solid-State Nuclear Magnetic Resonance
(NMR) and Scanning Electron Microscopy (SEM).

RESULTS AND DISCUSSION

XRD results of glass-ceramics revealed the diopside as
the major crystalline phase. Platelet and dendritic
diopside crystals with no signs of matrix micro-cracking
were produced. Nano-scale fibres were also visible in
the glassy matrix after sintering. Glass-ceramic (75Di-
25Jd) and (50Di-50Jd) showed significantly higher BFS
than all tested glass-ceramic groups (p<0.05).

The mean (SD) and the median (Q1, Q3) BFS MPa
results of the test groups are given in Table 1 where
different superscript letters indicate significant
differences between groups (p<0.05). The measured
thermal expansion coefficient of sintered specimens
(TECx10*K™, 100-400°C) was; 100Di-0Jd: 9.12, 85Di-
15Jd: 9.22, 75Di-25Jd: 9.11, 50Di-50Jd: 8.65, 25Di-
75Jd: 8.66. From the *’Al NMR a sharp crystalline peak
at -4ppm corresponding to Al(VI) species is present in
all glass-ceramic formulations which was attributed to
the formation of diopside solid solutions.

Glass-ceramic Median BFS Mean BFS
MPa (Q1, Q3) MPa (SD)
100Di-03d 58.04° 57.80 (7.26)
(53.33, 61.22) : :
. 125.14°
85Di-15Jd (105.17, 134.98) 119.62 (20.42)
. 175.33¢
75Di-25Jd (160,05, 204.33) 180.68 (28.62)
. 164.45°
50Di-50Jd (145.22. 182.37) 168.11 (32.82)
. 117.84°
25Di-75Jd (100,10, 143.38) 118.40 (29.44)

Table 1: BFS results of the experimental glass-ceramics

The results suggested that the formation of diopside
solid solution led to remarkable increases in the BFS
and TECs values in comparison to the 100Di-0Jd glass-
ceramic which make the produced glass-ceramics
suitable for all-ceramics diopside restorations.

CONCLUSION

New diopside glass-ceramic with acceptable mechanical
strength and TECs compatible with Y-TZP ceramics
were successfully produced. These glass-ceramics can
be useful as a veneering material for Y-TZP ceramics
and for all-ceramic diopside restorations. The produced
glass-ceramics might also be a potential candidate for
bone replacement materials.
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INTRODUCTION

Chronic periodontal lesions largely heal by repair, with
the formation of a long junctional epithelium and a
limited amount of true regeneration of lost periodontal
ligament, cementum and alveolar bone. Recently, a
considerable amount of research has focused on
increasing the regeneration of lost supporting tissues by
the use of Guided Tissue Regeneration (GTR)
membrane or the incorporation of biologically active
molecules on the surface of membranes which will
encourage regeneration. Both non-resorbable and
resorbable GTR membranes are available, but with the
limited success rate. * Consequently, there is a need for
further research to develop bioactive functionalized
GTR membranes (FGM) that may lead to improved
regeneration of periodontal tissues lost due to the
progression of disease.*?

The aim of this work is to design a biologically active,
spatially designed, and functionally degradable
occlusive membrane for periodontal lesions.

EXPERIMENTAL METHODS

Bioactive membranes, with controlled porosity and non-
porous layers were developed using a combination of
natural polymer Chitosan (CH) and Hydroxyapatite
(HA). CH with two different molecular weights was
used. Characterization was performed to analyze
physiochemical and biological properties of the
membrane. In-vitro tests (Alamar blue) assessed the
viability and biocompatibility of the prepared
specimens.

RESULTS AND DISCUSSION

The CH:HA membranes had a high degree of
segregation of CH to HA. Other components of the
FGM prepared were porous membranes and fibres
obtained through freeze gelation and electrospinning.
Scanning electron microscopy images showing
prominent HA particles visible on one side of the
membranes, freeze gelated membranes with a pore size
of 150 to 200pum. (Figure 1). Highly oriented and
random chitosan fibers were obtained by using ultrahigh
molecular weight polyethylene oxide as a cross linker.
Fourier transform infrared spectroscopy data (Figure 2)
showed high degree of segregation in between the
polymer and hydroxyapatite from the spectra collected
on the top and bottom surfaces of various combinations
used. Cell viability data (Figure 3) showed low
molecular weight CH:HA 30:70 membranes had higher
viability over a 7 day time period..

Figurel. (a, b) Top, bottom surface of CH:HA
membranes, (c, d) Top, Cross section freeze gelated, (e,
f) Random, aligned CH fibers

Figure 2 Top image of top surface of LMw CH:HA
membranes, (a) 100:0 (b)70:30 , (c) 50:50, (d) 30:70,
Bottom image of bottom spectra (a)70:30 , (b) 50:50,
(c) 30:70).

2500 mday1 mdayd day7
2000 I
1500 I
I
1000 I I
o

7030 3070 5050 Chitosan  MMw5050

Fluarescence (a.u.)

CH :HA Ratio

'Figure 3 Alamar Blue on Day 1, 4 and 7

CONCLUSION

Functionally graded layers were successfully prepared.
Membranes had bilayer surface, with CH dominating on
top and HA on the bottom surface. Freeze gelated
porous membranes and random and aligned CH fibers
were prepared using nontoxic solvents. Bottom surface
of membranes were biocompatible, which should be of
value in periodontal regenerative procedures.
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Abstract

Different composite mixtures containing calcia-magnesia have been processed with addition of
alumina, silica or zircon. These system powders were formed and fired at two different
temperatures. Phase composition, microstructure, and physico-mechanical properties of these
composites were determined. The in vitro bioactivity of these sintered composites were
investigated by analysis of apatite-formation ability in the simulated body fluid (SBF) using
SEM-EDS. The composite compositions termed “I”, “II” and “III” gave clear tendency toward
the formation-ability of hydroxyapatite (HA). Composite “I” gave cubic and spindle HA
crystallite, however, composites “II” and “III” fired at 1300 and 1400°C were formed typically
“cauliflower” morphology and their evaluated physico-mechanical properties are similar to the
properties of human cortical bone. Thus, composites “II”&”III” might be a promising bone
implant materials. Besides the bioactivitiy of composite “I”, it contains highly cementing phase
(CA) and bioinert (MA) phases, therefore, it might be nominated as a promised bioceramic
material for different purposes such as scaffold, bone replacement, bone repair and coating.

Keywords: Calcia-magnesia, zircon, alumina, SBF, bending strength
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INTRODUCTION

There is a wide range of acids involved in the
demineralisation of dentine but it is unknown how they
differ in their effect on the remaining collagen matrix.
There is increasing research interest in the development
of a remineralisation technique for the management of
partially demineralised dentine that enables the
preservation and remineralisation of the affected
collagen matrixt.  Understanding the effect of the
different acids is key to the development of appropriate
remineralisation strategies. Current remineralisation
studies of acid-affected dentine are based on the
presumption that all acids affect dentine in the same
manner. In this way, research models of partially-
demineralised dentine with formic acid, phosphoric acid
or EDTA have become a ubiquitous standard used for
remineralisation studies>. The aim of this study is to
fully characterise the partially-demineralised dentine
matrix following exposure to a range of bacterial,
dietary, gastric and laboratory acids.

EXPERIMENTAL METHODS

Dentine blocks were prepared from caries-free human
premolars with a slow-speed precision saw. The dentine
samples were divided into 8 groups: (1) water storage
(control), (2) lactic acid (caries), (3) acetic acid
(dietary), (4) phosphoric acid (dietary), (5) citric acid
(dietary), (6) formic acid (laboratory), (7) EDTA
(laboratory) and (8) hydrochloric acid (gastric). Each
sample was immersed in 10 ml acidic solution for 14
days and refreshed every 24 hours. Demineralisation
was terminated by alternating washes in 0.1 M
cacodylate buffer and distilled water. Collagen integrity
was analysed using scanning electron microscopy
(SEM), surface  micro-hardness (SMH) and
hydroxyproline assay. Mineral content was measured
using x-ray diffraction (XRD), energy dispersive
spectroscopy (EDS) and micro computed-tomography
(MCT).

RESULTS AND DISCUSSION

The characterisation techniques reveal a differential
effect of the acids on the dentine structure and mineral
content. Lactic acid causes the most demineralisation.
Following lactic acid treatment, SEM images
demonstrate that the collagen network becomes very
exposed (Fig.1) and SMH results reveal the greatest
decrease in hardness values. Additionally, EDS and
MCT data reveal that the mineral content of dentine
after treatment with lactic acid decreases the most
(Fig.2).

Although lactic acid appears to demineralise the dentine
samples the most, it does not appear to damage the

collagen network. EDS and XRD results show that
citric acid has the least effect on mineral loss (Fig.4) but
the hydroxyproline assay and SEM analysis (Fig.3)
suggest that citric acid affects the collagen structure the
most severely. Citric acid, in contrast to lactic acid,
preserves mineral content but appears to degrade
collagen the most.

m caldum

u phosphorous

no demineralisation 14 days lactic acid

Figure 2: Calcium and
phosphorous levels after
lactic acid treatment

Figure 1: SEM of
dentine after lactic acid
treatment

= calcium

I = phosphorous
no demineralisation

14 days citric acid

Figure 3: SEM of dentine  Figure 4: Calcium and
after citric acid treatment  phosphorous levels after
citric acid treatment

CONCLUSION

Dentine demineralisation cannot be characterised by
observing the collagen structure or measuring the
mineral content alone. Complementary assays that
analyse collagen integrity, surface hardness and mineral
levels should be undertaken. The acids studied in this
investigation have a markedly different effect on the
dentine and this should be considered in the
development of remineralisation strategies. This is
especially relevant for studies that require a partially
demineralised dentine model.
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INTRODUCTION

An inefficient or inexistent treatment of periodontal
disease can ultimately result in tooth loss due to
progressive destruction of surrounding soft and hard
tissues'. Despite not being totally predictable or
surgically practical’>, Guided Tissue Regeneration
(GTR)® is the most widely used regenerative procedure
for treating this disease. This study investigated the
ability of an osteoconductive biphasic scaffold
produced by combination of melt electrospinning and
fused deposition modelling to simultaneously
regenerate alveolar bone, periodontal ligament and
cementum. The scaffold’s design aimed at maximizing
periodontal GTR treatment efficiency as well as the
ease of handling by surgeons and commercial viability.

EXPERIMENTAL METHODS

An in-house melt electrospinning device (patent
application in preparation) was utilized to produce
medical grade polycaprolactone (PCL) (Lactel, USA)
electrospun meshes. PCL was electrospun at 80°C, 20
pl/h feed rate, 7 kV voltage and 4 cm tip-to-collector
distance. The obtained circular meshes reached 8 mm
diameters after 4 min electrospinning periods onto
aluminium foil covering the collector. The meshes were
then attached to scaffolds produced by fused deposition
modelling (FDM) through a quick melt and press-fitting
process. The FDM component was composed of
medical grade PCL and B-tricalcium phosphate (20%
wt) (Osteopore Inc., Singapore), possessed 100%
interconnectivity, 70% porosity and a 0/90 degrees lay-
down pattern. Prior to attachment to the electrospun
mesh and in order to increase osteoconductivity, the
FDM scaffold was submitted to a calcium phosphate
coating process by successive immersion into sodium
hydroxide and simulated body fluid. Scaffold’s
morphology and coating composition were assessed by
scanning electron microscopy (SEM) and X-ray
diffraction (XRD) analysis, respectively. Biphasic
scaffolds were seeded and cultured in vitro for 6 weeks
with sheep primary osteoblasts on the FDM
compartment and characterized by alkaline phosphatase
activity/DNA content quantification, SEM and confocal
laser microscopy. Micro computerized tomography
(Micro-CT) analysis was also employed to assess the
degree of mineralization. The cultured constructs were
further tested in an ectopic in vivo study in rats. Briefly,
the constructs were complemented with the placement

of several sheep primary periodontal cell sheets over the
construct’s electrospun mesh, attached to a dentin block
and subcutaneously implanted into athymic rats for 8
weeks. The construct’s in vivo performance was
assessed by micro-CT and histological analysis.

RESULTS AND DISCUSSION

SEM and XRD analysis showed that the scaffold’s bone
compartment was homogeneously coated with a 600-
800 nm calcium phosphate layer. The periodontal
compartment was composed of randomly orientated
PCL fibres with diameters of 100-400 um. It was also
visible that the fusion-press-fit scaffold assembly was
not detrimental to the physical integrity of each
individual component. The in vitro cell culture study
showed that the coating of the scaffold’s bone
compartment resulted in significant increase in alkaline
phosphatase activity and enhanced mineralization.
Similar results were found in vivo where scaffold
coating resulted in significantly greater bone formation.
Histological analysis showed periodontal attachment at
the dentin interface and that periodontal compartment’s
large pore size permitted vascularization of cell sheets.
The developed scaffold technology is currently being
commercially explored by the startup company
Biofabrication Design Solutions Pty Ltd.

CONCLUSION

The studied biphasic scaffold displayed suitable
properties for periodontal regeneration and promoted
integration of tissues from both compartments. As well,
high vascularization levels and tissue orientation were
seen in the bone and periodontal compartments, which
is of high significance for fibre attachment formation.
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INTRODUCTION

Neovascularization is a critical step towards recovery of
injured and ischemic tissues. Cell-based approaches of
endothelial cells (EC) transplantation are attractive, but
clinical trials have not resulted in consistent benefit.
The outcome might be improved by using biomaterial
vehicles to protect cells from the harsh in vivo
environment, enhancing their survival and engraftment.
Alginate hydrogels are ideal candidates to mediate cell
delivery and accommodate cells in a 3D
microenvironment due to their ECM-like features.
Embedded in this type of matrix, cells are expected to
develop tissue-like order intercellular structures (cell-
matrix and cell-cell interactions). This process is
dependent on several matrix cues, such as cell-adhesion
sites and matrix stiffness, which will in turn modulate
cell-cell interactions. The potential of these hydrogels
as vehicles for EC and mesenchymal stem cells
(MSC)*®* has been previously — demonstrated.
Considering the reciprocal regulation and functional
relationship between both cell types and their role in the
angiogenesis process, the aim of this work was to
optimize 3D microenvironments for EC and MSC that
could be further explored in the co-entrapment of both
cell types as a pro-angiogenic therapeutic strategy.

EXPERIMENTAL METHODS

PRONOVA ultrapure sodium alginates LVG and
VLVG (hereafter designated as high molecular weight,
HMW (=150 kDa) and low molecular weight, LMW
(=25 kDa); respectively) with a high guluronic acid
content (>67%) were purchased from FMC
Biopolymers and further modified through grafting of
RGD peptides to promote biofunctionality”®. Human
umbilical vein endothelial cells (HUVEC, ScienCell)
and MSC (Lonza) were entrapped within RGD-alginate
combined with calcium carbonate, and gel formation
was triggered by adding a fresh solution of glucone
delta-lactone. EC and MSC were entrapped alone or in
co-culture within RGD-alginate under different
conditions: 1 and 2 wt.% alginate with 100% HMW or
50%HMW/50%LMW (HLMW), with cell densities
ranging from 5 to 30 million cellssmL and RGD
densities from 50 to 250 pM. Cell viability and
metabolic activity were assessed by the trypan blue
dyes exclusion assay and the resazurin assay,
respectively. Cell morphology was analysed by CLSM
(F-actin staining). To assess MSC migration trough the
hydrogels, cells were first seeded on PS beads that were
then embedded in alginate. In some studies, cells were
labelled CellTracker Blue (MSC) and Green (EC) and
with Ac-Dil_LDL (EC). Fibronectin expression was
analyzed by immunostaining.

RESULTS AND DISCUSSION

EC were only able to spread and form multicellular
networks when entrapped in the softer matrices (1 wt.%
alginate), containing RGD, at high cell densities (> 15
million cells/ml in HMW hydrogels, and > 10 million
cells/fmL in HLMW hydrogels). Under these conditions
cell viability remained high (>70%). On the other hand,
MSC were able to contract the matrix and form
multicellular aggregates within 1 wt.% RGD-alginate
(>100 uM RGD), but not within 2 wt.% RGD-alginate.
Cell migration and matrix contraction were facilitated in
HLMW as compared with HMW hydrogels (Fig. 1). In
view of the previous results, MSC and EC co-cultures
in 3D were established using 1 wt.% HLMW RGD-
alginate hydrogels. Both cell types were able to
rearrange inside the matrix, forming multicellular
structures stabilized by a fibronectin mesh. Moreover,
EC were able to align into tubular—like structures within
these microtissues.

Figure 1. MSC sprouting from PS beads embedded
within 1 wt.% HLMW RGD-alginate after 20 days in
culture.

CONCLUSION

The combination of soft RGD-alginate matrices with
co-entrapped MSC provides an adequate 3D
microenvironment for EC, and might be a suitable
strategy to create adequate vehicles for EC-based pro-
angiogenic therapies.
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INTRODUCTION

The inflammatory environment that arises from the
immune response towards an infection, or in
inflammatory diseases is believed to be detrimental for
bone and exert negative effects on bone forming cells
and their progenitors, the mesenchymal stem cells
(MSCs). At the same time it has been demonstrated that
MSCs act on the immune systems by for example
suppressing the expression of pro-inflammatory
cytokines.!  Furthermore, monocytes of a pro-
inflammatory phenotype, activated by inflammatory
stimulus lipopolysaccharide (LPS), secrete both soluble
factors and exosomes that have positive effects on the
osteogenic response of human MSCs.>® However, the
communication between immune cells and MSCs,
especially in the context of regeneration in the presence
of a pathogen or other molecules triggering
inflammation, is a key process that is incompletely
understood. The aim of the present study was therefore
to investigate the effects of different immune-
stimulatory molecules such as membrane vesicles
(MVs), isolated from gram-positive bacteria S. aureus
and S. epidermidis on the osteogenic differentiation and
secretory response of hMSCs.

EXPERIMENTAL METHODS

* hMSCs were isolated from bone marrow aspirates
taken from the iliac crest. The hMSCs were
expanded in vitro and subsequently osteogenic
differentiation was induced.

* MVs were isolated from S. aureus and S.
epidermidis. MVs, and reference stimuli LPS and
lipoteichoic acid (LTA) were added to osteogenic
cultures of hMSCs.

* The secretion of cytokines by the hMSCs was
determined by multiplex assay. Two time points
were investigated, 72 hours and one week.

* The progression of the osteogenic differentiation, in
the presence of inflammatory stimuli, was evaluated
by measurement of ALP-activity and matrix
mineralization quantification.

* The progression of the osteogenic differentiation, in
the presence of inflammatory stimuli, was evaluated
by measurement of ALP activity and quantification
of matrix mineralization.

RESULTS AND DISCUSSION

All stimuli used in this study promoted osteogenic
differentiation of hMSCs. This was demonstrated by
significantly increased levels of ALP activity and
matrix mineralization. ALP levels in the stimulated

cultures were up to three times higher compared to the
control condition.

In response to stimulation with LPS, hMSCs
significantly up-regulated the gene expression of TLR2
as well as the production of a majority of the cytokines
analysed. Bacterial MVs had distinct effects on TLR
gene expression and cytokine secretion. The levels of
IL-17 and TNF-o were elevated in cultures treated with
S. epidermidis MVs compared to unstimulated cultures.
This stimulation also resulted in an up-regulated gene
expression of TRL2 and TRL3 whereas this gene
expression was unaffected by S. aureus MV-
stimulation. However, S. aureus MV-stimulation of
osteogenic hMSC cultures resulted in increased IL- 4
secretion. Over time, a majority of the stimuli, including
the osteogenic medium alone, resulted in an increase in
IL-2, IL-4, IL-17 and TNF-a.

CONCLUSION

* Pro-inflammatory and immune-triggering molecules
can promote the osteogenic differentiation and alter
the cytokine secretion of hMSCs in vitro.

» Bacterial MVs released from gram-positive bacteria
S. aureus and S. epidermidis promote osteogenic
differentiation of hMSCs in vitro.

» Bacterial MVs affect the secretion of both pro-
inflammatory and immunomodulatory cytokines by
hMSCs, indicating that these cells may have a role
in host defence processes.
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INTRODUCTION

Microstructure typically has a strong influence on both
the mechanical properties of bioceramics and the cell
behaviour on their surface. Since the typical sintering
process of previously developed TiO, scaffolds (20h at
1500°C) results in large and relatively inhomogeneous
grain sizes, the objective of this study was to evaluate
the influence of different sintering conditions on the
grain growth in highly porous TiO, bone scaffolds and
the impact of the grain size on the material properties
and cell behaviour on such scaffolds.

EXPERIMENTAL METHODS

Highly porous TiO, scaffolds were produced using
polymer sponge replication as previously described.®
Sintering temperature, dwell time, and cooling rate were
varied to examine the effect of these parameters on the
grain growth and densification of the material. SEM
imaging and micro-CT analysis were used to examine
the microstructural features of the scaffolds, while the
mechanical properties were assessed by compression
test. An in vitro cell study using SaOs-2 cell line was
performed to evaluate the impact of the altered grain
size on the behaviour of osteoblast-like cells on the
TiO, surface using fluorescent microscopy. Due to the
complex 3D structure of the 3D scaffold, TiO, discs
with three different average grain sizes (small: <5um,
medium: <10um, and large: <50um) were prepared
using similar TiO, slurry and sintering conditions as for
the porous scaffolds.

RESULTS AND DISCUSSION
In order to curb the grain growth in TiO, scaffolds,
multistep sintering was applied in which the sintering is
initiated at a temperature favouring after which the
densification is completed at a lower temperature. The
optimal temperature for initiating the sintering of the
ceramic particles was found to be 1350°C, as higher
temperatures resulted in exceedingly increased grain
growth rate without significant increase in densification,
while dwell time of 20h at 1250°C was required to
achieve maximum densification of the TiO, material.
By multistep sintering the mean grain diameter was
reduced tenfold from >50um of the reference scaffolds
sintered 20h at 1500°C to <5um. Although finer and
more uniform grain size generally improves the
mechanical properties of ceramic materials, the refined
microstructure did not increase the compressive
strength of the TiO, scaffolds as the average strengths
of all scaffold groups prepared by multistep sintering
were less than 93% of that of the reference scaffolds.
The high compressive strength of the scaffolds sintered
for >20h at 1500°C can be attributed to folding of the

strut walls that partially eliminates the triangular void
created by the polymer foam template,* which could not
be achieved during any of the multistep sintering
condition applied in this study (Fig 1). This was seen as
a slight but not statistically significant increase in
closed porosity in the scaffold structure.

1350C +
20h@1250C

Fig.1: Cross-section of the scaffold struts after sintering.

The grain size of the TiO, material was also found
to influence the cell behaviour of SaOs-2 cultured on
TiO, discs. A considerably larger number of cells was
present on the surface of the TiO, discs with large and
medium grain sizes in comparison to the smallest tested
average grain size at day 3. The cells on these surfaces
were also more clustered, while the cells cultured on the
small-grained samples tended to only cluster around
superficial cracks in the material. In addition to having
the highest number of cells at day 7, the cells on the
large-grained TiO, discs were most clustered and spread
on sample surface. This may be related to the distances
between the grain boundaries as the cells are likely to
use the grain boundaries as anchorage points onto the
surface. No statistically significant differences were
detected in ALP activity at any on the tested time points
between the three different groups (1d, 3d, 7d; n = 3).

CONCLUSION

TiO, scaffolds with considerably refined microstructure
were produced by optimising the sintering conditions.
However, the folding and full densification of the strut
structure could not be achieved during the multistep
sintering, which limits reduction of closed internal
porosity within the scaffold, thus reducing the
mechanical strength of the scaffold struts. Furthermore,
larger grain size appeared to favour the proliferation
and spreading of SaOs-2 cells on TiO, surface.
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INTRODUCTION

Robotics is nowadays facing emerging challenges, due
to the need of designing and developing novel machines
able to perform complex tasks in non-structured
environments and to maintain their functionality for
long periods (e.g. by self-repairing their structures).
Wet machines and bio-hybrid robotic components
recently emerged, opening the way towards the
integration of living cells and tissues within artificial
devices'. This approach allows to exploit the unique
features of living elements (high efficiency, self-healing
capability, glucose-based powering, etc.), although
several technological challenges must be faced before
achieving this objective?®.

This work aims at reporting the author’s achievements
in the field of bio-hybrid systems (mainly concerning
bio-hybrid actuation) and at highlighting that 2D and
3D biomaterials are key components of any bio-hybrid
machine.

2D BIO-HYBRID ACTUATORS

Actuation has been the most investigated function in the
field of bio-hybrid systems, due to the current lack of
suitable actuation technologies able to efficiently scale
down in dimensions and to reproduce life-like
movements in artificial devices®.

A possible strategy to build cell-actuated systems is to
use 2D biomaterials, to be contracted by muscle
activity®. Polylactic acid (PLA) ultra-thin films were
developed by the authors to this purpose. Such
structures ~ were  characterized by a  high
biocompatibility, easy tailorability and high stability
(due to the long degradation time, typical of PLA). PLA
nanofilms showing a 350 nm thickness were seeded
with murine skeletal muscle cells (C2C12 cell line)®,
achieving a good differentiation, and efficiently
contracted by primary cardiomyocytes. Thinner films
(down to 50 nm) were also developed by the authors,
and 7coupled with rat cardiac precursors (H9c2 cell
line)".

The engineering of muscle cell behaviour on the
biomaterial’s surface is obviously of primary
importance for achieving a functional bio-hybrid
actuator. In order to tune surface electrical properties,
the authors developed layer-by-layer nanofilms made of
poly(sodium-4-sulfonate) (PSS) and poly(allylamine
hydrochloride) (PAH). Surface charges were correlated
to cell proliferation and differentiation levels®. Surface
topography was also engineered. The authors fabricated
electrospun polyhydroxybutirate (PHB) scaffolds. The
anisotropy of the produced biomaterial allowed an
efficient cell alignment, which is a pre-requisite for
achieving a bio-hybrid device able to exert a
considerable force along one controlled direction®.
Recently, the authors demonstrated the synergic effects
of a tuned elastic modulus (~ 14 kPa) of the substrate
(made of polyacrylamide, PA), an anisotropic

topography and an intracellular stimulation mediated by
active nanoparticles. C2C12 cells enhanced their
electrical (and consequently their contractile) activity™.

3D BIO-HYBRID ACTUATORS

A shift towards 3D bio-hybrid actuators would allow to
obtain easier-to-handle, usable and powerful machines.
However, the need of a vasculature limits this ambitious
objective. The recent literature reports some examples
of 3D systems, but all of them are limited to small
dimensions™.

The authors recently reported the development of a
large quasi-3D bio-hybrid system based on the self-
assembly (by rolling) of a 2D polydimethylsiloxane
membrane, previously seeded with muscle cells*?. The
addition of a dedicated pseudo-vasculature to the
biomaterials will allow to achieve really 3D functional
and long-term stable bio-hybrid actuators.

BIO-HYBRID SENSORS

Bio-hybrid sensors can be fabricated by integrating
living cells able to transduce signals and proper reading
circuitries. Few examples of bio-hybrid sensors are
described in the literature’®'. Most of them do not
focus on biomaterials with tuned properties, but only on
the transduction mechanism assured by cells. The
authors achieved preliminary results (not published) on
a bio-hybrid tactile sensor. The use of a proper
biomaterial as interface between the cells and the
reading system can strongly modulate the signal output,
thus opening new possibilities.

CONCLUSION

2D and 3D biomaterials constitute a key element for the
development and maintenance of bio-hybrid systems.
The combination of different material properties, able to
drive cell behaviors towards the required performances,
will enable a significant advancement of the bio-hybrid
paradigm.
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INTRODUCTION

Nanocomposites formed via non-covalent interactions
between acidic proteins and metallic ions or inorganic
nanoparticles show outstanding structural properties in
natural nanocomposite materials such as nacre and
bone'. Therefore, non-covalent interactions have been
explored to construct complex, biomimetic materials
that mimic the hybrid nanostructure of such natural
materials®>. Herein, we present a novel method to
develop an injectable, robust nanocomposite based on
reversible bonds between calcium phosphate (CaP)
nanoparticles and bisphosphonate-functionalized
hyaluronan (HA). CaP nanoparticles and hyaluronan
were selected as dispersed matrix composite
components due to their biocompatibility and chemical
tailorability. Bisphosphonates are known to exhibit an
exceptionally strong affinity to the mineral CaP phase
in bone. The covalent attachment of bisphosphonate
groups to the hyaluronan backbone should facilitate the
formation of a hybrid nanocomposite via reversible
bonds between polymer-grafted bisphosphonate ligands
and CaP nanoparticles.

EXPERIMENTAL METHODS

Materials: Bisphosphonated hyaluronan polymer was
prepared via thiol-ene photopolymerization between
acrylated pamidronate and thiol-modified hyaluronan.
CaP nanoparticles were prepared using a wet-chemical
neutralization reaction between calcium hydroxide and
phosphoric acid at 60 °C. Physically cross-linked hybrid
nanocomposites (HABP+CaP) were prepared by mixing
bisphosphonate-modified hyaluronan with suspensions
containing CaP nanoparticles. Three types of HA based
hydrogels that were chemically cross-linked by means
of covalent hydrazone cross-links (HA, HABP,
HA+CaP) were prepared as controls.

In vitro characterization: Polymers were analysed by
'H and P NMR and CaP nanoparticles were
characterized by FTIR, XRD and TEM. HABP-CaP
hybrid nanocomposites were investigated using SEM,

rheology, and pull-off tests to evaluate mineral adhesion,

In addition, swelling and mineralization were tested
upon soaking in PBS and/or SBF. (n=3)

In vivo test: Samples were implanted for 4 weeks in
bone (femoral condyle defects diameter of 2.85 mm and
a depth of 3.0 mm) and subcutaneous tissue (200 pL
cylindrical implants) of healthy, skeletally mature male
Wistar rats (n=6). Sections were stained using
methylene blue and basic fuchsin followed by a
qualitative evaluation of the material appearance and
tissue response. The new bone formation was
quantitative evaluated.

RESULTS AND DISCUSSION
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Figure 1A shows that the physically cross-linked
hybrid nanocomposite formed by mixing hyaluronan-
bisphosphonate with CaP nanoparticles. The hybrid
materials displayed rapid (within 5 secs) and
pronounced (98%) self-healing behavior. The reversible
bonds between bisphosphonate groups and CaP
nanoparticles were stronger than other non-covalent
interactions. Figure 1B shows the stability of the
chemically and physically cross-linked formulations in
vitro and in vivo. Without the need for additional
chemical -and potentially cytotoxic- cross-linking,
HABP+CaP nanocomposites were as stable as
chemically cross-linked HA hydrogels. Their stability
increased under calcium-containing conditions (SBF
and bone tissue). It indicated that the reversible bonds
between bisphosphonate groups and CaP were
sufficiently strong for bone regenerative applications.

CONCLUSION

We have presented a physically cross-linked hybrid
nanocomposite, which outperforms conventional,
chemically cross-linked analogues in terms of self-
healing capacity and adhesiveness to mineral surfaces.
Most importantly, these physically cross-linked
composites were surprisingly robust yet biodegradable
upon extensive in vitro and in vivo testing, thereby
confirming that cohesive nanocomposites can be
developed based on reversible bonds between polymer-
grafted bisphosphonate ligands and calcium ions as
present on the surface of nanoscale inorganic particles.
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Development of novel LZ-8 protein-containing porous composite sponge scaffold for biomedical applications:
biocompatibility evaluation and an animal study in rabbit
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INTRODUCTION

The success rate of dental implant in the maxilla is
poorer because quality and quantity of bone in this area
is often compromised due to resorption of alveolar crest
or pneumatization of the maxillary sinus. Hence, the
surgical technique is used to lifting the sinus membrane
and creates extra-space for grafting materials to
improve the insufficient bone quantity situation in the
maxillary posterior area. Autogenous bone is considered
the gold standard for grafting the elevated sinus space
because of its excellent biocompatibility and bone
regeneration potential. However, it still exits some
disadvantages®. Recently, incorporation of
osteoinductive agents into the sinus graft materials was
focused to accelerate de novo bone formation within the
elevated sinus. Our latest research results found that the
Ling Zhi-8 (LZ-8) protein can increases wound healing
and osteogenetic capability?®. Therefore, the purpose of
this study was to develop and evaluate a novel LZ-8
protein-containing porous composite sponge (LZ-PCS)
scaffold as the grafting material to elevate the sinus.

EXPERIMENTAL METHODS

The LZ-PCS scaffold was prepared by mixing with 1
mg/ml LZ-8 protein (Yeastern Biotech Co., Ltd.,
Taiwan), 5 mg/ml collagen, 10 mg/ml methyl cellulose
and 15 mg/ml chitosan under -80°C cryogenic freeze
drying. The MTT assay (osteoblast cell (MG-63) and
fibroblast cell (NIH-3T3)) was employed to test the
biocompatibility of the LZ-PCS scaffold. Twelve male
New Zealand white rabbits (18-24 weeks, 3.3-3.8 kg)
were included in the animal study (approved LAC-100-
0053). The control group (TAlI YEN Medifil, Taiwan)
and LZ-PCS scaffold were inserted in the standardized
bony defects (created by 2.5 mm trephine bur) of the
nasal bones. The rabbits were sacrificed at 1, 2, 4 and
12 weeks postoperatively. Samples were subjected to
histomorphometric examination for evaluating the
quantity and quality of the regenerated bone.

RESULTS AND DISCUSSION

In MTT assay, the optical density (OD) values of the
control sample increased with increasing the incubation
periods when cultured with two different cells. High
OD value indicates that the sample possesses a better
cell adhesion behavior (i.e. well biocompatibility). As
the LZ-PCS sample cultured with the two different cells
for 72 h, it still exhibits a high OD value as compared
with the control sample. This feature demonstrated that
the LZ-PCS scaffold had no influence on the cell

adhesion and proliferation behaviors. The SEM
observations of cell morphology of the LZ-PCS sample
after culturing for 72 h also indicated that the cells
exhibited good adhesion and differentiation.
Histological results found that the control sample was
largely resorbed at 4 weeks postoperatively (Fig. 1(a)).
However, the LZ-PCS sample was filled with newly
formed bones in the porous structure (Fig. 1(b)). The
new bones of the LZ-PCS sample were found to have
the greatest size and density compared with the control
sample. The newly formed trabeculae were the smallest
in the control group and had the least amount of
structure. Flattening of osteoblasts and transformation
to osteocytes in the lacunae were observed in the LZ-
PCS sample. After 12 weeks surgery, the control sample
was completely resorbed. In contrast, the new bone of
the LZ-PCS sample cannot be distinguished from the
surrounding  bone  histomorphometrically,  which
indicated completion of the bone remodeling.

B, N '

:V(a)x . 8

Fig. 1 Histomorphometric examination for the week 4
samples (H&E staining): (a) control group and (b) LZ-
PCS group.

CONCLUSION

The LZ-PCS scaffold possesses good biocompatibility
and well osteoinductive capability. Therefore, it can be
developed as promising biomaterial for biomedical
applications.
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INTRODUCTION

Titanium and its alloys are suitable to biomaterials
because of high specific strength, excellent corrosion
resistance and good bio compatibility*. Unfortunately,
those alloys are constituted of rare metallic elements,
e.g. molybdenum and niobium. Therefore, those alloys
are costly. Users of biomaterials, e.g. medical doctors
and patients, do not want to use higher cost biomaterials
in all treating parts. Therefore, it is very important to
develop reasonable cost metallic biomaterials,
especially Ti alloys. To develop low cost Ti alloys as
metallic biomaterials, Mn was adopted as beta
stabilizing element. Mn is one of abundance metals in
earth's crust and one of relatively easily available metals
because of alloying materials used in steel making. Sn,
which is no toxic for human body, was also adopted as
alpha stabilizing element to suppress isothermal omega
precipitation. As fundamental study to develop low
cost beta type Ti alloy for medical application, phase
constitution and heat treatment behaviour of Ti-
9mass%Mn-Sn alloys were investigated through
electrical ~ resistivity —and  Vickers  hardness
measurements and X-ray diffraction.

EXPERIMENTAL METHODS

Ti-9mass%Mn-0, 1, 3 and 5mass%Sn alloys were
prepared by laboratory scale arc furnace in high purity
argon atmosphere. Obtained ingots were hot-forged
and hot-rolled to about 4mm thickness at about 1120K.
Specimens were prepared by cutting, grinding and
polishing from hot-rolled flat bars. All specimens were
solution treated at 1173K for 3.6ks and then quenched
into iced water (STQ). Some STQed specimens were
isothermally aged at 673K. In STQed and aged
specimens, electrical resistivity was measured at room
and liquid nitrogen temperatures. Vickers hardness was
measured using 4.9N load at room temperature. Phase
constitution was identified by X-ray diffraction at room
temperature. In STQed specimens, microstructures were
observed by optical microscope.

RESULTS AND DISCUSSION

In solution treated and quenched state (STQed state),
beta phase was identified and equiaxed beta structures
were observed in all specimens. Figure 1 shows
changes in electrical resistivity at room and liquid
nitrogen temperatures (prt and pyy), resistivity ratio of
pun to prr (pun/pr) @nd Vickers hardness (HV) with
increase of tin content. Resistivities at both
temperatures  significantly increased at 1Sn and
gradually increased up to 5mass%Sn.

Resistivity ratio significantly increases up to 3Sn and
slightly increased at 5Sn.  Vickers hardness (HV)
decreased up to 3mass%Sn and then increased at 5Sn.

Increase of resistivity is due to dissolution of Sn in Ti.
Decrease of HV is due to decrease of athermal omega
with increase in Sn content?.
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In isothermal aging at 673K, isothermal omega was
identified at aging time between 0.12 and 0.3ks in all
alloys. On aging up to 300ks, alpha precipitates were
identified in 0, 1 and 3Sn alloy. i is considered that
isothermal omega precipitation was suppressed by tin
addition.  Therefore, aging time at which alpha
precipitate was observed is late by tin addition.

CONCLUSION

Results obtained from investigation of phase
constitution and aging behaviour of Ti-Mn-Sn alloy are
shown as follows. In STQed state, only beta phase was
identified in all alloys. Resistivity tends to increase and
HV tends to decrease with increase in Sn content. On
673K aging, isothermal omega precipitated and then
alpha precipitated.
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INTRODUCTION

Osteoporosis affects nearly 30% of the female
population and 20% of the male population worldwide.
Clinically, bisphosphonates are commonly used as
drugs for the treatment of osteoporosis. However, due
to ineffective methods of targeting and delivery, it has
been observed that administering the drug orally or
intravenously  leads to  oesophageal  cancer,
osteonecrosis of the jaw and atypical stress fractures of
the long bones. In this study, we demonstrate through
an in vitro co-culture model that chemically linking
bisphosphonates to biodegradable polymers like
hyaluronic  acid enhances the specificity of
bisphosphonates by targeting osteoclasts and reduces
off-target side effects thereby offering better delivery
strategies at significantly lower dosages.
EXPERIMENTAL METHODS

Hyaluronic acid (HA) of 7.5 kDa and 150 kDa was
purchased from Lifecore (U.S.A) and the fragments
were linked to bisphosphonate (BP) groups as described
previously (1). RAW 264.7 cells or Peripheral Blood
Monocytes (PBMC’s) were differentiated on one side of
bone discs (Bone Slices, Denmark) according to
published procedures for 21 days. MC3T3-E1 cells or
Saos cells were cultured on the opposite side of the
bone disc and differentiated using previously described
procedures[2]. After 21 days of differentiation, the cells
washed with 1X PBS and cultured for 24 hours with
different doses of neutralized HA-BP in a concentration
dependent manner. At 24 hrs, the cells were washed
with 1X PBS, fixed with 4% PFA and cells were
TRACP stained for osteoclastic activity. Scanning
Electron Microscopy (SEM) was performed post-
processing the discs to observe resorption pits. [1].

RESULTS AND DISCUSSION

After the differentiation period of 21 days, the bone
discs were processed to identify the extent of
mineralization and resorption. Electron microscopy
revealed large number of resorption pits with size range
between 10um to 100um. TRACP staining for osteoclast
activity revealed numerous multinucleated cells. Cells
with three or more nuclei were classified as osteoclasts
using Image J for analysis. The HA-BP treatment on the
2-sided culture revealed a controlled reduction in the
number of osteoclasts compared to discs with
osteoclasts alone. The quality of mineralization by
osteoblasts and the resorptive activity of the osteoclasts
were unaffected in all the conditions, verified by
electron microscopy and analysis of the metabolic
activity of the cells.

Effects Co-culture on Co-culture on
same side opposite side

Resorption +++ ++

pits

Mineralized +++ ++

nodules

Table 1 showing that the co-culture model performed
equally or better than the same-sided culture with cells
exerting control on each other.

Cytotoxicity profile of HA-BP's vs control

Figure 1. Low molecular weight HA-BP shows high
potency towards human osteoclasts on the co-culture
model normalized to untreated control and free drug.

Here we demonstrate the potency of etidronate linked to
low molecular weight hyaluronic acid against murine
and human osteoclasts both in single and two-sided
cultures. Osteoblasts and osteoclasts together in two-
sided culture result in fewer mature osteoclasts that
could be attributed to cellular cross talk via soluble
factors.

CONCLUSION

These results encourage the possibility of applying new
delivery mechanisms as well as a novel in vitro method
to test the effect of soluble drugs like bisphosphonates
on bone related cells. This opens up the possibility of
testing drugs at a lower dose and provides more useful
information on the possible interaction of the drug with
the behaviour of two different cell types, therefore
moving a step closer to the in vivo scenario
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INTRODUCTION

For further improvement of titanium-based implants a
nucleic acid-based immobilization system was develo-
ped [1]. The approach involves two steps. The first step
is the immobilization of single-stranded nucleic acids
(anchor strands = AS) on the implant surface via partial
regioselective incorporation into an anodically grown
oxide layer (Fig. 1 a,b). The second step, to be done pri-
or to implantation, comprises the hybridization of the
anchor strands with complementary strands conjugated
with bioactive molecules, selected according to the
needs of individual patients (Fig. 1c)*. Standard y-steri-
lization conditions can be applied after the first step.
However, strand damages may occur, which are mainly
attributed to the formation of reactive oxygen species
during anodic polarization and sterilization as well as to
the photocatalytic activity of the titanium oxide. Aim of
this study was to correlate resistance against strand
damage with the AS sequence. Instead of the formerly
used AS consisting of 2 identical 30mer hybridization
sequences (HS)* a newly designed AS (also a 60mer)
containing the same HS (30mer) prolonged with a ho-
momeric 30mer spacer based on either poly A, poly T,
poly C or poly G was investigated. One of these AS was
chosen for further studies referring to impact of anchor
strand density to stability of the coating and hybridiza-
tion efficiency.

EXPERIMENTAL METHODS

The immobilization of the AS was performed on sand-
blasted and dual acid etched c.p.Ti discs (KLS Martin)
by anodic polarization with 7 - 14 mA/cm? until a volta-
ge of 7.5 Vagiagcl Was reached. For quantification either
the AS or the complementary strand were labelled with
%2p. Hybridization experiments were performed with 3
different strands: a 25mer complementary strand (CS)
or a 20mer CS.

RESULTS AND DISCUSSION

Depending on the used AS concentration a surface den-
sity of up to 40 pmol/cm? was observed with no signi-
ficant effect of the strand design. Incubation for 24 h in
phosphate buffered saline (PBS) resulted in a loss of
~ 30 - 50% of initially immobilized AS, most pronoun-
ced for AS rich in C. Hybridization experiments revea-
led significant differences depending on the AS’s spacer
sequence and on the treatment conditions between im-
mobilization and hybridization. In general, higher
amounts of CS could be hybridized to AS rich in A. The
lowest degree of damage, on the other hand, was obser-
ved for AS rich in C especially under conditions with

increased damage by radicals due to prolonged anodiza-
tion or photocatalytic effects.

©-terminal phosphates aptamer

bridization

hy
spacer rggmn

oxide growth

nucleic acid nucleic acid-
drug conjugates _RGD-conjugate

Fig. 1: Schematic figure of the immobilization system:
a) adsorption of anchor strands on native oxide layer,
b) regioselective fixation by anodic oxide growth,

¢) immobilization of bioactive molecules conjugated to
complementary strands,

d) release of bioactive molecules by degradation of
DNA or direct interaction with target cells.

An increase in anchor strand density for pA resulted for
the 25mer CS in increased hybridization efficiency, in
particular if the samples were sterilized prior to hybridi-
zation. In contrast, hybridization with a 20mer CS resul-
ted in overall higher hybridized amounts but reaching
saturation at lower anchor strand density.

CONCLUSION

Our results show that the electrochemical fixation of AS
differing only in the design of the spacer region leads to
different hybridization behavior with the same comple-
mentary strand. The best performance was observed
with poly A spacer and can probably be attributed to
nucleotide staggering resulting in an elongated shape
protruding from the surface and allowing for enhanced
hybridization. Further hybridization experiments on im-
mobilized pA imply that in case of the 25mer hybridiza-
tion occurs via neighboured AS in close vicinity. Impro-
ved hybrid stability over several days could be achieved
by use of the shorter 20mer CS.
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INTRODUCTION

Bone tissue is frequently damaged by diseases, which
generally leads to its degradation, hence the
regeneration of bone is currently attracting significant
interest'. The octa-peptide FEFEFKFK, where F is
phenylalanine, E glutamic acid and K lysine is known
to spontaneously self-assemble into B-sheet rich fibres
that self-associate to form a rigid hydrogel when above
a critical concentration®. Here, the 3D culture of human
osteoblasts (HOBs), the mechanical properties and the
subsequently production of collagen type | inside
FEFEFKFK, RDGFEFEFKFK, and RGDFEFEFKFK
gels is explored.

EXPERIMENTAL METHODS

30 mg ml* RGDFEFEFKFK, RDGFEFEFKFK
(scrambled sequence), and FEFEFKFK hydrogels were
prepared. Primary HOBs were grown in DMEM with
10% FBS, and 1% antibiotics, at 5% of CO,/37°C.
LIVE/DEAD, and Picogreen assays were carried out to
determinate qualitatively cell viability proliferation
respectively. The viscoelastic behaviour of FEFEFKFK
gels, was determined using an ARG2 rheometer. ~150
pL of gel was load onto the bottom plate. The elastic
(G") and viscous (G") moduli as function strain (0.01-
100%) at 1 Hz and oscillatory frequency (0.01-100 Hz)
at 1% strain. The expression of Collagen | was studied
using a standard immunocytochemistry procedure®.

RESULTS AND DISCUSSION

HOBs viability (Figure 1) is similar for the three
different gels, where living cells are predominant after
14 days of culture. It is also observed a clear cell
spreading inside the RGDFEFEFKFK gel, which might
have a positive impact on the attachment and
subsequent cell proliferation rate.

FEFEFKFK gel ~ RDGFEFEFKFK gel RGDFEFEFKFK
D14 )

Figure 1. LIVE/DEAD assay. Green represents (alive cells), red (death cells). Scale bars = 250

The rate of cell proliferation is higher inside
RGDFEFEFKFK gel (Figure 2). This might be
favoured by the presence of attachment sites provided
for the RGD sequence incorporated along the
nanostructure of the gel.

Figure 2. DNA content after two weeks of culture. *** Denotes p<0.001 for comparison of
DNA content between the different gels and time intervals.

When the mechanical properties of FEFEFKFK,
RDGFEFEFKFK and RGDFEFEFKFK gels were
explored, it is clear that G' modulus of the gels with
cells, trend to increase the first 7 days under cell culture
conditions, however after this time the strength of all
gels decreased possibly due to the natural shrink that
gels suffer due to the regular exchanges of media
(Figure 3). The highest G’ modulus values were
observed for the FEFEFKFK gel.

[1FEFEFKFK gel {-celis)

[ FEFEFKFK gel (+cells)

=R RDGFEFEFKFK ged {-celis)

= RDGFEFEFKFK ged {+rells)

RGDFEFEFKFK gel (-cels)
= RGDFEFEFKFK gel {+cells)

G' modulus (Pa)

Tme Days)

Figure 3. Mechanical properties of 3wt% FEFEFKFK, RDGFEFEFKFK,
and RGDFEFEFKFK gels. The G’ modulus is recorded with and without
cells (control), over 14 days.

On the other hand, HOBs were able to produce and
deposit collagen type 1 inside the three different type of
gels in a similar rate. This is visually shown by

immunocytochemistry images (Figure 4).

FEFEFKFK gel

RDGFEFEFKFK gel RGDFEFEFKFK gel

Figure 4. Immunocytochemistry representing the production of collagen I (red), and
cell cytoskeleton (green) over 14 days of culture. Scale bars = 250 pm.

CONCLUSIONS

The incorporation of the RGD motif to the FEFEFKFK
peptide sequence, improved the cell spreading,
attachment and proliferation of HOBs 3D cultured
inside the gel during 14 days. The mechanical
properties of the gel allowed to the cells not only
proliferate even so, to maintain a sustained production
of collagen I, which also was clearly deposited inside
gels. Thus, the RGDFEFEFKFK system has potential to
be used as 3D scaffold to culture HOBs with
regenerative applications.
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INTRODUCTION

After implantation of polymer-based materials into the
body, a cascade of inflammatory host reactions starts,
initiating the regeneration of the injured tissue. Besides
a myriad of cytokines and growth factors, various cell
types play a major role during these different stages of
tissue response, like macrophages and endothelial cells.
Here, we studied gelatin-based polymer networks with
tailorable elastic properties and degradation behavior
due to different degrees of crosslinking with lysine
diisocyanate ethyl ester. Preliminary experiments
revealed good biocompatibility, appropriate cell
adhesion and cell infiltration of these hydrogel films
depending on their crosslinking degree. Now,
investigations on their potential to activate human
macrophages and endothelial cells in a pro-
inflammatory manner will reveal further insights into
biomaterial-cell interactions.

EXPERIMENTAL METHODS

Solutions of 10 wt.-% gelatin were crosslinked with 3-
(G10_LNCO3) or 8-fold (G10_LNCO8) excess of
isocyanate groups of lysine diisocyanate ethyl ester.
Primary human aortic endothelial cells (HAEC) and
human leukemia THP-1 cells, differentiated to
macrophages (M¢), were seeded either directly on
biomaterial films or cultivated with material eluates in
order to simulate hydrolytical or enzymatical
degradation in vivo. Expression levels of the inducible
inflammatory protein cyclooxygenase-2 (COX-2) and
its constitutively expressed isoform COX-1, tight
junction proteins occludin and claudin-5, and
anticoagulant thrombomodulin (TM) were quantified
via Western blotting. Additionally, profiles of secreted
cytokines and matrix metalloproteases (MMP) were
determined using magnetic bead- or color-coded
microparticle-based multiplex assays.

RESULTS AND DISCUSSION

In both HAECs and M¢ no influence of hydrolytic or
enzymatic eluates on COX-2 expression was observed.
In contrast, direct contact to the materials enhanced
COX-2 expression, indicating a possible pro-
inflammatory reaction. The higher crosslinked material
(G10_LNCO8) induced a higher COX-2 expression,

compared to G10_LNCO3. As expected, the expression
of COX-1 remained constant (Figure 1).

HAEC
COo3 CcOo8 CO3 CO08 M TPA
hydr enz hydr enz
COX-1 e ——"—— — —

g-Actin -

Figure 1: COX expression in HAEC after contact to
hydrolytic (hydr) or enzymatic (enz) material eluates of
G10_LNCO3 (CO3) or G10_LNCO8 (C08), as well as after
direct contact to the materials. M: medium control, TPA:
inflammation control after treatment with 0.1 puM TPA for
48 h.

The expression of tight junction proteins and TM in
HAEC, as well as their cytokine and MMP secretion,
were not influenced by the materials, suggesting a
maintained endothelial cell function.

In contrast, M¢ altered their cytokine secretion profile
after material contact, depending on the crosslinking
level of the material.

CONCLUSION

These results point out that direct contact between cells
and the hydrogels investigated, but not contact to their
hydrolytic or enzymatic degradation products, induced
inflammatory reactions in the cells. This indicates an
impact of the material surface structure. In general, the
materials did not induce endothelial cell dysfunction,
whereas macrophages showed inflammatory activation.
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INTRODUCTION

Extracellular matrix signals regulate in a complex
manner cell behaviour in vivo and in vitro. We
modulate important matrix parameters including 3D
topology, mechanics as well as composition and
presentation in respect to matrix proteins and
glycosaminoglycans (GAG) to dissect their specific
impact on macrophage phenotype. We apply defined
collagen I-based matrices as well as long-term single
cell tracking of the heterogeneous cell populations to
reveal the dynamics and fate of macrophages in
migration and differentiation. Based on these
investigations we envision to reveal fundamental
regulating parameters of macrophages function in
wound healing.

EXPERIMENTAL METHODS

Immobilized layers (100 - 300 pm) of 3D fibrillar
collagen | networks were reconstituted with defined
topology and stiffness and functionalized with GAG
(hyaluronan, sulfated hyaluronan, heparin). The new
automated topological analysis provides quantitative
measures (pore size distribution, fibril diameter).!
Mechanical properties were determined by colloidal
probe force spectroscopy. GAG content was quantified
by fluorimetry and ELISA. CD14" human monocytes
were isolated from peripheral blood and differentiated
into inflammatory macrophages by granulocyte
macrophage colony-stimulation factor and
lipopolysaccharide stimulation. Cell migration and
differentiation was analysed within the 3D context of
the biomimetic matrices using long-term time-lapse
microscopy over 5 days. Our automated single cell
tracking analysis revealed in-depth information on
migration characteristics of the heterogeneous cell
population on single cell level as well as population
averages. Differentiation of macrophages was
determined by IL10 and 1L12 expression using ELISA
and immunofluorescence supplemented by
morphological analysis for single cell tracking.

RESULTS AND DISCUSSION

Biomimetic 3D collagen | networks could be
engineered with a defined topology and mechanics.
Pore sizes and Young's moduli were controlled in a

range of 0.5 um to 5 um and 10 Pa to 400 Pa. Covalent
and non-covalent binding of hyaluronan, sulfated
hyaluronan and heparin within the 3D networks
provided various GAG  presentation  modes
(immobilized vs. adsorbed) with up to 10% mass
content of GAG per collagen | matrix.

Invasion and migration studies of monocyte-derived
macrophages indicate distinct characteristics in
dependence of matrix parameters. Enhanced invasion
and modulated migration type was found for matrices
with sulfated GAG. Single cell analysis of migration
characteristics further indicated a strong spread of
typical migration parameters, which was also reflected
in the local expression of differentiation markers 1L10
and IL12 determined by immunofluorescence as well as
morphology features. These finding suggest a specific
impact of matrix topology and GAG functionalization
on macrophage characteristics.

CONCLUSION

Our studies demonstrated the advantage of analysing
cell behaviour on a single cell level within defined
biomimetic matrices in vitro. It allows to reveal the
impact of topology, mechanics and GAG presentation
on macrophage phenotype. Further, it can be concluded
that the defined control of matrix parameters as well as
single cell characteristics of heterogeneous cell
populations is needed to correlate matrix parameters to
cell characteristics.
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INTRODUCTION

Carbon monoxide (CO), one of the byproducts of
heme catabolism via heme oxygenase-1 (HO-1), has
recently been recognized as an important signaling
mediator in mammals despite its bad reputation as an air
pollutant. CO plays versatile roles in tissue protection
via anti-inflammatory, anti-proliferative and anti-
apoptotic effects. Toward therapeutic application of this
gas, several transition metal carbonyls such as
Mn,(CO)1, [RU(CO)sCly],, and Ru(CO)sCl(glycinate)
have been reported as CO donor molecules that release
CO under physiological condition.! Despite their
beneficial effects in vitro and in vivo, the solubility and
toxicity of these molecules remain issue in therapeutic
application of this gas. In addition, this kind of small
drugs in general has pharmacokinetic problems such as
quick clearance from the body and lack of tissue
specificity.

To overcome this disadvantage, we previously
reported CO-releasing polymeric micelles prepared
from triblock copolymers containing ruthenium
carbonyl  moieties.? The micelles  successfully
attenuated the inflammatory response in human
monocytes and reduced toxicity of the ruthenium
carbonyl complex. Although these micelles showed
promise in immunotherapy, the complicated preparation
limited their practical application.

Here we report novel CO-releasing nanoparticles
(CONP). Catechol-bearing CO donors (Ru(CO);CI(L-
DOPA)) were conjugated to the phenylboronic acid-
bearing nanoparticles (PBANP) via reversible covalent
linkage. The anti-inflammatory effects of CONP were
also assessed.
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Figure 1. CO-releasing nanoparticles

EXPERIMENTAL METHODS

Ru(CO);CI(L-DOPA) was prepared by complexing
tricarbonyl dichlororuthenium (1) dimer with L-3,4-
dihydroxyphenylalanine (L-DOPA). PBANP were
prepared by the surfactant-free emulsion polymerization
method. The nanoparticles were mixed with
Ru(CO);CI(L-DOPA) in buffer solution to yield the
CONP. The nanoparticles were characterized by
dynamic light scattering (DLS) and transmission
electron microscopy (TEM). The amount of loaded
Ru(CO);CI(L-DOPA) was determined by inductively
coupled plasma atomic emission spectrometry (ICP-
AES). The amount of released CO was determined by
using the myoglobin (Mb) assay.® The anti-

inflammatory effect of the CONP was assessed in
murine macrophages RAW 264.7 cells.

RESULTS AND DISCUSSION
The PBANP of 85 nm diameter were loaded with a
catechol-bearing  CO-donor, Ru(CO);CI(L-DOPA),
through the reversible covalent linkage between
phenylboronic acid and the catechol moiety. Under
physiological condition (pH 7.4), the particles showed
high loading capacity (0.7 Ru(CO);CI(L-DOPA) per
phenylboronic acid group). DLS showed that the
particle size increased to 188 nm after loading of
Ru(CO);CI(L-DOPA). The Mb assay revealed that the
CONP were capable of releasing 0.8 mol of CO per mol
of loaded Ru(CO)sCI(L-DOPA).
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Figure 2. CO release from Ru(CO);CI(L-DOPA) and
the CONP as a function of time (Mb assay).

Furthermore, the anti-inflammatory effect of the
CONP was assessed in RAW264.7 macrophages. Upon
the addition of the CONP, the production of
inflammatory cytokines and nitric oxide was suppressed
in lipopolysaccharide (LPS)-induced inflammation.

CONCLUSION

CONP (188 nm diameter) were successfully prepared.
These particles exerted anti-inflammatory effects in
murine macrophages. This novel CO-delivery system
may show promise for therapeutic applications of CO.
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INTRODUCTION

Tissue adhesive is a biomedical material that can bond
tissues together after surgical operations. It is also
applied as a surgical sealant to prevent air or body fluid
being released from organs and vascular tissue after the
operation. There are three main types of tissue adhesive,
however, commercial adhesives still have disadvantages
on biocompatibility and bonding strength.

Recently, we have developed a tissue adhesive
consisting of human serum albumin and an organic
acid-based crosslinker, disuccinimidyl tartaric acid, and
reported that this adhesive showed both high bonding
strength and good biocompatibility'. Furthermore, we
have shown that tissue adhesives containing
hydrophobically modified porcine-derived gelatins
showed excellent bonding strength onto fresh vascular
media compared with non-modified gelatin™*. However,
porcine-derived gelatin solution with high concentration
has low fluidity at room temperature because of its high
contents of imino acids such as proline and
hydroxylproline and is required to heat to use as a tissue
adhesive®?.

Based on these backgrounds, we have chosen cod-
derived gelatins (cGltn) instead of porcine-derived
gelatin as a base material for surgical adhesives because
it has low transition temperature due to its low contents
of imino acids including proline and hydroxyproline.
We synthesized various hydrophobically modified
cGltns (hm-cGltn) with different hydrophobic groups
and introduction ratios and evaluated their bonding
effects on fresh arterial media by combining hm-cGltns
with polyethylene glycol-based, four-armed crosslinker
(4S-PEG)*.

EXPERIMENTAL METHODS

The modification of cGltn with hydrophobic groups
was carried out using a reaction of active ester of fatty
acid chloride or cholesteryl chlroformate with the

primary amine of cGltn in the presence of triethyl amine.

Modification ratio of cGltns with hydrophobic groups
was calculated by determination of residual amino
group using 2,4,6-trinitrobenzensulfonic acid. The
measurement of bonding strength was performed using
fresh arterial media as an adherend. The bonding
strength was then measured using a Texture Analyzer
(TA-XT2i, Stable Micro Systems, Godalming, UK).
The hm-cGltn concentration was fixed at 40 w/v% and
fixed 4S-PEG concentration. After the bonding strength
measurement, each sample was fixed with a 10%
formalin  neutral buffer solution followed by
hematoxylin-eosin (HE) staining. Cross sections of the
stained samples were observed with an optical
microscope (BX51, Olympus, Tokyo, Japan).

RESULTS AND DISCUSSION

Hm-cGltns were successfully synthesized by the
method as we reported previously>® (Figure 1). By
changing initial concentrations of fatty acid chlorides or
cholesteryl chlroformate, each hm-cGltn with three
different modification ratios of hydrophobic groups was
obtained. The bonding strength of stearyl group
modified cGltn (Ste-cGltn)-based adhesives against
fresh arterial media increased with increasing
modification ratio up to 9.6 mol% then decreased. This
highest bonding strength of Ste-cGltn based adhesive
was 2-fold higher than that of original cGltn (Org-
cGltn)-based adhesive and 10-fold higher than
commercial adhesive. Bonding strength of hm-cGltn
increased with an increase of alkyl chain length under
similar modification ratio. From the observation of HE
staining sections after bonding strength measurement,
dense adhesive layer was observed on the surface of
arterial media, meaning that modified alkyl chains
effectively work for the enhancement of interfacial
strength between adhesive and arterial media. Also, we
clarified that these hm-cGltn based adhesives
completely degraded within 8 weeks without causing
any strong inflammation after the subcutaneous
implantation in mice.

These results indicated that the introduction of
hydrophobic groups effectively enhanced the interfacial
strength between tissue and adhesive.

NH;
NH, 0 TEA NH
2 + A D > 2
HoN ¢ o HoN
HaN
Cod-derived Gelatin Hydrophobic chloride Hydrophobically modified
(cGltn) ¢Gltn (hm-cGltn)

Fig. 1 Modification of cGltn with various hydrophobic groups.

CONCLUSION

Tissue adhesive composed of hydrophobically
modified cGltn and 4S-PEG group-modified was
developed. Resulting adhesive containing Ste-cGltn had
10-fold high bonding strength compared with
commercial adhesive. Ste-cGltn based adhesive
degraded within 8 weeks after subcutaneous
implantation in mice without causing any inflammation.
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INTRODUCTION

Collagen is the main component of the connective
tissue extracellular matrix and frequently used for tissue
engineering and different biomedical purposes. The
main collagen sources are bovine and porcine skin and
tendon. However, mammalian collagens potentially
carry a risk of transmitting infectious diseases like BSE.
Furthermore, bovine and porcine products are rejected
in different cultural areas due to religious motives.
Marine animals provide an alternative collagen source
without these problems. Jellyfish has a collagen amount
of more than 60% of the solid content which is easy to
extract. However, a prerequisite for using jellyfish
collagen (JC) for biomedical purposes is an examination
of its in vivo behaviour regarding biodegradation as
well as induction of local and systemic inflammatory
and immunological reactions. Therefore, this study
aimed at investigating these aspects after implantation
of JC matrices into rats.

EXPERIMENTAL METHODS

Preparation of matrices. Fibrillated jellyfish collagen
from Rhopilema spec. was obtained from CRM GmbH,
Kiel, Germany. Matrices were prepared by
lyophilization from a 0.5% (w/v) solution and
subsequent crosslinking with EDC/NHS. The matrices
(JC content: 0.5mg, pore size: 20-200um) were
rigorously washed, stored in phosphate buffer and
sterilized by gamma irradiation prior to implantation.
Examination of local tissue response. In a 1% series, one
JC sample was implanted into the neck musculature of
24 male Lewis rats. After 7, 14 and 56 days, tissue
samples were retrieved from 8 animals respectively.
Cryosections were stained with antibodies for total
macrophages/monocytes (ED1), tissue macrophages
(ED2), total (R73) and activated (OX39) T
lymphocytes, antigen-presenting cells (OX6), activated
NK cells (ANK61) and nestin (rat-401) using the
APAAP method. Cellular reactions were quantified by
digital image analysis software ImageJ.

Investigation of systemic immune response. In a 2™
series, five rats received one JC sample implanted into
the neck musculature. Additional implantations were
performed after 14 and 28 days while the previous
implants were removed. Blood was collected pre-OP
and weekly post-OP until day 56. Detection of 1gG and
IgM antibodies against JC was performed using
standard ELISA with the antigen (1% w/v) solid-phase
coated in 96-well microplates, incubation of rat sera and
detection of antigen-bound antibodies with Ig-class-
specific anti-rat HRP conjugates.

Statistics. The non-parametric Mann-Whitney test was
used for data analysis (GraphPad Prism 4.03).

RESULTS AND DISCUSSION

Biodegradation. In the 1% series, JC samples were still
found in tissue of 7/8 animals after 7 days, 4/8 animals
after 14 days but none of the 8 animals after 56 days,
indicating complete biodegradation within 2 months.
However, even in tissue sections with no detectable JC
sample, the implant site was always identifiable.

Local tissue reactions. Within the matrices, more ED1-
positive M1-type pro-inflammatory macrophages, T
lymphocytes, antigen-presenting cells and NK cells
were found on day 14 compared to day 7. This increase
was probably associated with the biodegradation. On
the other hand a concurrent increase of ED2-positive
M2-type anti-inflammatory macrophages and nestin
expression indicated ongoing tissue regeneration.
Inflammatory reactions in the peri-implant tissue were
generally not as strong as within the matrices and did
not increase significantly from day 7 to day 56 for any
cell type. While ED1-positive macrophages around the
implants had a moderate non-significant increasing
trend, a transient decrease on day 14 was found for T
lymphocytes and ED2-positive macrophages.

Humoral response. A broad individual variability in
humoral immune response against JC was observed.
Regarding anti-JC 1gG antibodies, 2/5 animals were
positive after the 2" implantation and 4/5 animals after
the 3" implantation, while 1 animal remained negative
throughout the study. Occurrence of anti-JC IgM
antibodies was usually short-lived and observed in 2/5
animals after the 1% implantation, in all 5 animals after
the 2" implantation and in 4/5 animals after the 3"
implantation. Anti-JC IgM levels generally increased
after each implantation, and 3 animals had a longer-
lasting response after the 3™ implantation. Taken
together, the anti-JC 1gG and IgM response clearly
demonstrated a boost effect after repeated implantation.

CONCLUSION

The examined jellyfish collagen samples were
completely biodegraded in vivo within 2 months. The
local inflammatory response caused by their
implantation was strictly confined to the implant site,
particularly to the sample matrix, and accompanied by
tissue regeneration. Examination of anti-JC 1gG and
IgM antibodies revealed that a pronounced humoral
immune response was only observed after repeated
implantation. These results demonstrate the potential of
JC for tissue regenerative applications, with further
work being required to optimize its in vivo behaviour.
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INTRODUCTION

Sulfated hyaluronan (HA) derivatives are promising
candidates for functional biomaterials since sulfate
groups modulate the binding of growth factors and
thereby influence their bioactivity. The interaction of
differently sulfated HA derivatives (SHA) with TGF-f1
in a sulfation dependent manner has previously been
described’.  Collagen-based artificial ~extracellular
matrices (aECM) containing SHA have been shown to
have several effects on cells relevant in healing
processes®®. In this study the influence of SHA on the
binding of TGF-B1 to its receptors TGFp receptor-I
(TGFBR-1) and -II (TGFBR-II) and the resulting
biological consequences on growth factor signalling
were investigated by in vitro cell culture of human
dermal fibroblasts (dFb), in silico molecular docking
and surface plasmon resonance (SPR).

EXPERIMENTAL METHODS

Artificial ECM coatings were produced by in vitro
fibrillogenesis of collagen-1 in the presence of
polymeric HA and sHA derivatives. Human dFb were
cultured on aECM for 72 h either untreated or with
recombinant human TGF-f1 added to the cell culture
medium after cell seeding or in the presence of aECM-
adsorbed TGF-B1 (10 ng ml™). TGF-p1 was added to
aECM for 2 h at 37°C to enable growth factor
adsorption. The supernatant was removed and used for
TGF-B1 quantification by ELISA. After brief washing,
wells were used for cell seeding. In an additional
experiment dFb were exposed to TGF-B1, solute non-
sulfated HA or sHA as well as pre-incubated
combinations of growth factor and HA derivatives. The
synthesis of marker proteins for differentiated
myofibroblasts (MFb) was analysed on mRNA (qRT-
PCR) and protein level (immunofluorescence). The
nuclear translocation of the second messengers Smad
2/3 was examined by immunofluorescence. Molecular
docking experiments with non-sulfated HA and sHA
tetrasaccharides to TGF-B1 and to the complex TGF-
B1/TGFBR-1I were done using Autodock 3 and spatial
clustering with the DBSCAN algorithm. SPR analysis
was performed with a BIACORE™ T100 instrument,
using C1™ sensor chips. TGF-B1 was pre-incubated
with different concentrations of HA or sHA. The
preformed complexes were injected over the
immobilized TGFBR-I and TGFBR-II, respectively.

RESULTS AND DISCUSSION

Solute and aECM associated sHA prevented TGF-p1-
stimulated aSMA, collagen | (a1) and ED-A fibronectin
expression. Data suggest an impaired TGF-B1
bioactivity and downstream signalling in the presence

of aECM containing sHA, shown by massively reduced
Smad2/3 translocation to the nucleus. In silico docking
experiments suggest the occupation of the TGFBR-I
binding site by sHA, which is supported by SPR
experiments. The latter demonstrate that pre-bound sHA
prevents binding of TGF-B1 to TGFBR-I. In addition
SPR analysis proved that the binding of TGF-B1 to
TGFBR-I1 is also impaired by pre-bound sHA.

B B hsHA + TGFR,

Fig. 1: Sulfated HA prevents TGFp1-mediated signal
transduction. (A) Molecular docking of non-sulfated
HA (red) and sulfated HA (blue) tetrasaccharides on the
surface of TGFBl. The TGFBL/TGFBR-I/TGFBR-II
complex is shown (TGFB1: yellow, TGFBR-I and -II:
dark and light grey); (B) Immunofluorescence staining
of dFb cultured with 5 ng ml™ TGFB1 or growth factor
pre-incubated with 50 pg ml™ sHA to analyze nuclear
translocation of Smad2/3 (red). Bar 100 pm.*

CONCLUSION

The bioactivity of TGF-B1 is significantly reduced by
sHA. Data suggest that sHA prevents TGF-Bl
signalling by occupying the receptor binding sites and
thereby reduces TGF-B1 driven MFb differentiation.
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INTRODUCTION

Microfabrication techniques are used to construct
hydrogels with the desired architecture to control cell
behavior and formation of tissue. Especially,
micromolding and soft lithography are widely applied
and easy to use methods." Vascularization is very
important for tissue constructs in terms of providing
delivery of nutrients and elimination of waste products.”
In this study, we aimed to construct microvascular
network in methacrylated hyaluronic acid (MeHA) by
using micromolding technique and the formed channels
were modified with fibronectin by photoimmobilization
for restricted area cell attachment.

EXPERIMENTAL METHODS

Micropatterned elastomer mold was obtained by casting
and curing of silicone prepolymer on a photoresist (SU-
8) coated glass which was developed by UV irradiation
through a pattern printed photomask and wet etching.
Then, MeHA solution was cast on the mold and
crosslinked with UV. Fibronectin in benzoate solution
was placed on the patterned gel and activated by
exposure to UV through the mask with negative image
for immobilization of the fibronectin only in the
microchannels (Fig 1).
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Figure 1. Micromolding of MeHA with microcapillary
network and fibronectin photoimmobilization on the
channels for cell attachment and vascularized tissue
formation.

Human vascular endothelial cells (HUVEC) were
seeded on fibronectin immobilized microchannels and
incubated in DMEM medium after cell adhesion. At
predetermined time points gels were analyzed under
light and confocal microscope for analyzing cellular
organization in the microchannel network.

RESULTS AND DISCUSSION

Microchannel network resembling a fractals tree pattern
was successfully developed in MeHA gel (Fig 2A).
Fibronectin was photo-immobilized on the pattern
subsequently for guiding endothelial cells by physical
and chemical cues, respectively. Light microscope
images (Figs 2B and 2C) showed that cells could
selectively adhere on the patterned area and organize on
the capillary network.

N

Figure 2. Image of MeHA hydrogel and HUVEC in
microchannel network. (A) MeHA hydrogel, (B) Light
microscope images of HUVEC in microchannel
network at day 0 and (C) after 7 days of culture.
Magnification: X50 (B); X100 (C).

Light reflection (Fig 3A) and confocal (Fig 3B)
microscopy showed that cells can be both in elongated
and aggregated state in the microchannel space.
Confocal examination of the same region further
showed that HUVEC adhered into the track of
microchannel (Fig 3C) and filled concave space of
microchannel (Fig 3D).

Figure 3. Light reflection and confocal images of
cultured HUVEC. (A) Light reflection image, (B) and
(C) confocal images showing HUVEC in the
microchannel, (D) cross section of a channel with
HUVEC. Blue and green luminescence show nucleus
and actin staining by DAPI and Alexa Fluor-Phalloidin,
respectively.

CONCLUSION

MeHA gel can be transformed into a vascular gel
construct by microcapillary network patterning and
photoimmobilization  of  fibronectin to  study
vascularization of tissue engineered constructs.
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INTRODUCTION

Myocardial infarction is the leading cause of death
worldwide ®. A potential treatment is cardiac tissue
engineering which requires a scaffold that would allow
cell attachment, spreading, and maintains their
differentiation status. In terms of biomaterials, novel
materials have been designed. Mimicking the
extracellular matrix (ECM) by fibrous structure
enhances the cell attachment. In this study we
investigated a novel electrospun collagen incorporated
fibrous blend of poly(glycerol sebacate) (PGS) and
poly(butylene succinate-co-butylene dilinoleate) (PBS-
DLA) as a candidate for cardiac tissue engineering.

EXPERIMENTAL METHODS
All materials used in this study were purchased from
Sigma-Aldrich if not mentioned elsewhere.

Electrospun Collagen(l)-PGS/PBS-DLA fiber mats
were fabricated by dissolving the polymer blend (20
w/v %) in dichloromethane: Methanol (7:3).
Electrospinning the polymer solution with the following
parameters; working distance of 15 cm, flow rate of 1.6
ml/h and a voltage of 20 V.

Cardiomyocytes (CM) were isolated from 3-days old
Sprague Dawley rats as previously described *. CM
were pre-plated for 2 h, then re-suspended in neonatal
CM medium supplemented with 0.5 % horse serum and
seeded in a 24-well plate for 5 days at a density of 0.5
million cells/well. Cells were cultured in 5 % CO,, 95
% air humidified atmosphere at 37°C. Medium was
changed every other day. Cell morphology and
adhesion were studied via immunocytochemistry. Cells
seeded on collagen-PGS/PBS-DLA matrices were fixed
with 4 % PFA in PBS for 10 min at room temperature
and were permeabilized with 0.1 % Triton x-100 in PBS
for 15 min at room temperature. Protein expression of
CM namely alpha-actinin (a-Act) was stained with
specific antibodies.

RESULTS AND DISCUSSION

The obtained fiber mats had an average thickness of 100
pm. and fiber diameter of 1.0 £ 0.2 um. FTIR analysis
(fig. 1) showed the indicative transmission band of
collagen type |, the triple-helical structure of amide |
and Il at 1645 and 2060 cm™ respectively.
Morphological studies (Fig. 2) revealed well-developed
sarcomere structures in CM on collagen(1)-PGS/PBS
fibres after 5 days of culture.

Collagen type 1 is a natural matrix protein, in order to
mimic the myocardium ECM structure and
biomolecules we developed a novel electrospun
PGS/PBS-DLA blend incorporating collagen type |
into the fibres without the need of using highly toxic
solvents like 1,1,1,3,3,3-hexafluoro-2-propanol.

—— Collagen-PGS/PBS-DLA
—— PGS/PBS
—— Rat collagen type |
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Figure 1: ATR-FTIR spectra spectra of collagen-PGS/PBS-DLA
(black), neat PGS/PBS-DLA (red) and collagen (I) (blue).
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Figure 2: Evaluation of CM cell morphology after 5 days of culture on
the indicated matrices, stained for sarcomeric a-Act (CM, red) and
DAPI (nuclei, blue). Scale bars: 20 pm.

CONCLUSION

Newly developed collagen(l)-PGS/PBS-DLA hybrid
fibres were successfully fabricated by electrospinning.
Immunostaining analyses showed that the hybrid fibres
promoted CM adhesion, where CMs exhibited well
developed sarcomeric structures comparable to those
when grown on fibronectin, the natural matrix protein
of CMs. Collagen(1)-PGS/PBS-DLA concludes to be a
promising novel functional biomimetic nanofiber for
cardiac tissue engineering.

REFERENCES
1. Roger VL. etal., Circulation. 125: e2-€220, 2012
2. Engel FB. Circ. Res. 85:294-301, 1999

ACKNOWLEDGMENTS
The authors would like to thanks Dr. Menti Goudouri
for her technical help with the FTIR measurement.

¢p 26" European Conference on Biomaterials, Liverpool, 31 August — 3" September 2014



17-3
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INTRODUCTION:

Scaffold-based vascular tissue engineering aims to
regenerate vascular tissue for the replacement of
diseased small-calibre blood vessels (diameter < 6mm).
Collagen gel is a commonly used scaffold due to its
biological properties including a high potential for
supporting and guiding vascular cells in the
regeneration process’. The approach we privileged
consists in first reproducing the media, which provide
the high elastic properties of the vessel wall, thus
making it an essential and effective component for
blood and nutrients transportation. Starting from an
original method, reported previously?, for processing
collagen and smooth muscle cells (SMCs), the overall
goal of this project was to design and develop an
endothelialised two layers collagen cell-based scaffold
in a disc shape. The underlying layer is composed of
fibroblasts (FBs) seeded within collagen. The upper
layer is composed of SMCs seeded within collagen and
endothelial cells (ECs) are seeded on this construct.
This construct is finally expected to provide vascular
tissue remodeling due to cells/cells and cells/matrix
interactions and to produce an engineered tissue with
properties close to that of blood vessel walls. It is also
expected to provide a valid in vitro model for further
studies of vascular patho-physiology.

MATERIALS AND METHODS:

ECs were isolated by trypsin treatment of human
umbilical cords vein (HUVEC) and expanded in
HyClone Media M199/EBSS (Fisher). SMCs were
isolated from human umbilical cord artery (HUASMC).
Initially, the Wharton’s jelly that surrounds the arteries
was carefully removed by cutting with scissors. The
endothelial layer was removed by scraping the artery
intima and afterwards, the arteries were cut to rectangle
pieces using scissors and finally placed in a Petri dish
with M199 medium. After two weeks, the pieces of the
artery were removed and the cells were expanded.
Aortic adventitial fibroblasts were purchase from
LONZA (Walkersville, MD USA).

Type | collagen was extracted from rat-tail tendons and
solubilized in acetic acid solution (0.02 N) at a
concentration of 4 g/L according to a protocol
previously describe®. The collagen solution (2 g/L) was
mixed with DMEM and SMCs or FBs (10°cells/ml),
NaOH (15 mM), and Hepes (20 mM) in deionized
water. This mixture was then poured in a specific mold
and then let jellify for 30 min at room temperature.
Then ECs were seeded on the surface at 10°cells/cm?
and the construct was incubated at 37°C for 1, 3 or 7
days.

RESULTS AND DISCUSSION

After 24 hrs of growth, the non-circular morphology
of endothelilals cells shown by immunofluorescence
staining (Fig 1A) suggests that the cells are growing
and proliferating to form a monolayer on top of the
collagen gel layers. The presence of SMCs in the
background, inside the gel was confirmed by the 3D
confocal image (Fig 1B). Histological staining on
transversal section of collagen gels shows the two
layers of collagen, one containing SMCs and the
others FBs, nested one within the other. After one
week of culture, cells density in the gels increased
because of gels compaction due to SMCs activities
while the ECs layer was shown to remain intact. The
alignement of cells due to the specific mold
anchoring retaining the compaction in one direction
was also observed.

4 5 m o 100
Figure 1: Immunofluorescence staining on (A) top view
and (B) 3D confocal image, of cells organization right
after 24h of static culture. HUVECSs are stained for VE-
Cadbherin (green), f-actin of HUASMCs with Rhodamin
Phalloidin (red) and nuclei with Dapi (blue).

CONCLUSION

Tri-culture of vascular cells were achieved on collagen
scaffold without losing endothelial cells. Furthermore,
the cells morphologies shown by immunofluorescence
staining suggests that cells are making focal
attachments. This ongoing experiment shows that it is
possible to do vascular cells tri-culture using collagen
gel scaffold. The interaction between cells will enhance
the matrix remodeling and the properties of the arterial
construct. This presentation will show the seeding
parameters of all the cells on or in collagen gel.
Characterization of cells localization in the collagen
matrix will be also shown. Finally, hemocompatibility
tests will be performed on this construct.
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Small diameter vascular grafts incorporating long
term nitric oxide (NO) release were prepared by
electrospinning.  Polycaprolactone (PCL) was
modified by the addition of novel, NO-releasing
compounds. An initial burst of NO was measured
leading to long term release during 42 days at 37°C
in PBS. This demonstrates the presence of NO-
releasing groups entrapped within the fibers.

INTRODUCTION

Small diameter vascular grafts (< 6mm) demonstrate
poor thrombogenicity and neointimal hyperplasia [1].
To overcome the main cause of failure for these grafts,
nitric oxide (NO) release was incorporated in the grafts
due to its ability to inhibit platelet activation and
smooth muscle cell proliferation [2]. Small diameter
vascular grafts were produced by electrospinning.
Nanofibers promote cell adhesion and proliferation due
to the similarity with the natural extracellular matrix
[3]. The incorporation of novel NO-releasing
compounds into the fibers brings new potential
solutions to the problem of small diameter vascular
graft failure. This incorporation of NO release will
promote endothelial cell growth and proliferation to
encourage the formation of a healthy vascular substitute
by preventing thrombosis and neoitnimal hyperplasia as
cells populate the graft.

EXPERIMENTAL METHODS

The custom designed electrospinning setup was used to
produce small diameter vascular grafts by collecting
fibers on a rotating mandrel. To incorporate NO release
into the graft, S-Nitroso-N-acetylpenicillamine particles
(SNAP particles) and SNAP-derivatized cyclam were
added to the electrospinning polycaprolactone (PCL)
solution. NO is released in the presence of catalytically
active metals such as Cu'* or reducing equivalents such
as ascorbic acid. Therefore, double layered tubes with
outer layer containing CuCl, were produced. Two
single layered tubes (SNAP particles and SNAP-
derivatized cyclam) and two double layered samples
(SNAP particles-CuCl,, SNAP-derivatized cyclam-
CuCl,) were tested for NO release using a Siever’s
Nitric Oxide Analyzer. One centimeter samples were
submerged in PBS to measure evolved NO from the
grafts. After an initial burst of NO over 60 minutes,
exogenous CuCl, and ascorbic acid were added to the
PBS solution containing the sample and additional NO
release was observed. Samples were immersed in PBS
at 37°C and NO release was measured after 3, 10, 21
and 42 days in PBS for 5 minutes followed by the
addition of CuCl, and ascorbic acid solutions (15
minutes). On the 42" day, UV light (400 nm) was used
to demonstrate continued control of NO release from

the material and determine if there was a further
reservoir of NO available.

RESULTS AND DISCUSSION

Scaffolds were 5 cm in length with a 1.65 mm inner
diameter. Tubes were cut at 1 cm and NO release was
measured. Initially there was high NO flux after putting
the tube into PBS solution. After 60 minutes, NO
release decreased but when reducing agents were added,
additional NO release was observed.

Fig. 1: NO release measured in PBS solution. After 60
minutes, CuCl, and ascorbic acid were added to the PBS
solution. The blue line depicts NO release of PCL with
incorporated SNAP particles, the red line depicts the double
layered tube with SNAP particles-CuCl,, the green line PCL
with SNAP-derivatized cyclam and the orange line the double
layered graft with SNAP-derivatized cyclam -CuCl,.

After 3, 10, 21 and 42 days, measurement of NO release
was carried out showing controlled NO release from the
grafts after addition of CuCl, and ascorbic acid. After
42 days, the samples were illuminated using UV light to
determine if the NO releasing reservoir was totally
depleted. In all cases, NO was generated from the fibers
upon exposure to UV light after 42 days.

CONCLUSION

Nanofibrous vascular grafts releasing NO were
successfully fabricated using electrospinning. Addition
of SNAP particles and SNAP-derivatized cyclam to the
electrospun PCL fibers resulted in vascular grafts
demonstrating long term NO release  under
physiological conditions. After an initial burst of NO
(Fig.1), NO-releasing groups are present within the
fibers, resulting in long term release. After the addition
of physiologically present agents like copper ions and
ascorbic acid, an increased NO release was observed
after 3, 10, 21 and 42 days of incubation.
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INTRODUCTION

Cardiovascular diseases are a leading cause of death.
Currently available synthetic grafts are successful at the
macrovascular level, but fail at smaller diameters (J < 6
mm) due to thrombogenicity of synthetic materials and
compliance mismatches. The aim of this work was to
develop an innovative small diameter vascular graft
(SFt/gel) composed of an electrospun silk fibroin
tubular (SFt) structure, coated by a crosslinked gelatin
gel (gel)’. SFt grafts demonstrated adequate properties
as vascular grafts>®, also with a collagen coating* which
however can cause immune responses®. Gelatin may
evade this problem, still promoting cell adhesion. In
addition, our proprietary method for crosslinking gelatin
occurs in mild conditions, giving cytocompatible gels
with good stability at 37°C".

EXPERIMENTAL METHODS

SF tubular (SFt) structures (ID = 6 mm) were obtained by
electrospinning on a rotating mandrel, as previously
described®. Gelatin A (from porcine skin, Sigma) was
crosslinked via a Michael-type addition reaction with
methylenebisacrylamide (MBA), in aqueous solution’.

Figure 1: the home-made coating system.

For coating the SFt samples with the gelatin gel a
home-made system was designed and fabricated (Fig.
1). SFt samples were mounted on a rotating glass
mandrel, dipped in gelatin/MBA water solution and
placed in the coating apparatus to complete the
crosslinking reaction (50°C, 24h). SEM analyses were
performed to investigate the coating homogeneity.
Swelling and weight loss behavior were investigated at
37°C up to 25 days in water. Mechanical tensile
properties of wet SFt/gel and SFt, used as control, were
assessed at 37°C by circumferential, cyclic,
creep/recovery, and stress relaxation/recovery tests.
From the cyclic tests, compliance values (between 80
and 140 mmHg) of SFt and SFt/gel were obtained.
In vitro tests were carried out with the L929 murine
fibroblast cell line. Indirect cytotoxicity test was
performed on the eluates of SFt/gel and SFt samples, by
dipping them in DMEM for 1, 3 and 7 days. Direct
cytocompatibility test was performed up to 7 days, by
investigating cell viability with MTT assay.

RESULTS AND DISCUSSION

Electrospun matrices had a random fibrous structure
with an almost uniform fiber size (755+174 nm).
SFt/gel structures were successfully obtained with a
homogeneous coating of crosslinked gelatin (Fig.2),

which proved stability in water up to 25 days (37°C).
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Figure 2: a) macro image of the SFt/gel tubular

scaffold; b) SEM image of the cross-section of SFt/gel
Circumferential tensile tests showed higher stiffness (E
values) for SFt (1.82 MPa) than SFt/gel (0.58MPa)
structures. Both SFt and SFt/gel proved compliance
values similar to that of autografts, and higher than
synthetic grafts commonly used (Fig. 3).
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Figure 3: compliance values of autologous and
synthetic grafts, SFt and SFt/gel structures.

Creep and stress relaxation tests evidenced a higher
contribution of the viscous component for SFt/gel
compared to SFt. In vitro cytotoxicity test revealed no
release of cytotoxic substances, and cytocompatibility
test showed, at 7 days, a cell viability significantly

higher on SFt/gel (p<0.05) than on SFt (Fig. 4).
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Figure 4: cytocompatibility test: MTT assay results
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CONCLUSION

Novel 6 mm 1.D. composite tubular structures were
successfully obtained by coating electrospun SF tubes with
a homogeneous layer of crosslinked gelatin. SFt/gel
mechanical properties, in particular compliance, were
similar to clinically used autografts. The gelatin coating
was able to improve the biological characteristics of SF.
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INTRODUCTION

Cardiovascular and valvular diseases are a major health
burden worldwide!. Although surgical interventions to
replace heart valves or arteries provide a significant
improve in quality of life, long-term failure of the
implants often leads to a decreased life expectancy. To
this extent, in-situ cardiovascular tissue engineering has
evolved as a potential alternative to create instructive,
biodegradable scaffolds that aim at using the natural
regenerative potential of the human body to engineer a
replacement tissue in vivo?. We aim to synthesize and
develop cell-free vascular graft materials, using
supramolecular chemistry. These scaffolds are proposed
to be indistinguishable from nature with respect to their
mechanical and biochemical properties. Tailor-made
materials are developed based on supramolecular
polymers end-capped with ureido-pyrimidinone (UPy)
moieties, able to dimerize upon quadruple hydrogen-
bond formation® providing a dynamic character, spaced
with polycaprolactone (PCL) blocks to meet mechanical
requirements’. Bioactive UPy-modified peptides are
incorporated via a modular approach® in order to
provide necessary biological signals to attract and
stimulate cells inside the scaffold.

METHODS

In the design presented here, we focus on the
bioactivation of our materials to endogenously capture
cells from the blood into the vascular grafts. More
specifically, we aim to immobilize complicated growth
factors and proteins onto the scaffold, in particular
transforming growth factor beta (TGFp), which is
known to play an important role in the process of
EndoMT (endothelial-to-mesenchymal transition)®. Via
two different supramolecular methods we propose to
complex TGFp onto our surfaces. These approaches are
all based on the expansion of our toolbox of UPy-
polymers and UPy-peptides in order to gain temporal
control at the surface of our biomaterials. Via our
traditional approach we bioactivate our surfaces with
TGFpB-derived peptides modified with UPy-units. As a
new approach, we synthesized UPy-heparin binding
peptides that can be incorporated into our UPy-scaffold
materials. Upon immobilization of heparin onto the
heparin binding peptides, we aim at complexation of
TGFp at the surface via its heparin binding domain.

RESULTS

UPy-functionalized peptides were synthesized using
Fmoc protected solid phase peptide synthesis (SPPS). In
the traditional approach we successfully synthesized
and purified UPy-TGFp derived peptides based on the
LYIDFRKDLG sequence, yielding 72.2 mg (24%). Our
heparin approach required the synthesis of UPy-heparin
binding peptides, bearing the previously reported
heparin binding GLRKKLGKA motif’, which provided
us 74 mg (20%) after purification. Heparin-FITC
immobilization onto our supramolecular PCLdiUPy
surfaces with 4 mol% incorporation of UPy-heparin
binding peptides, showed a 6 fold increase in
fluorescence in contrast to the PCLdiUPy control
without peptide. In ongoing experiments we aim to
immobilize complex proteins that contain a heparin
binding domain (e.g. fibronectin) onto the heparin
functionalized surfaces and moreover translate this
towards in vitro cell studies.

CONCLUSION AND DISCUSSION

The two experimental approaches will allow for
temporal control at the surface of biomaterials as a next
step in the development of supramolecular biomaterials
for cardiovascular tissue engineering purposes.
Moreover, the strategy presented here to synthesize
UPy-based biomaterials with UPy-modified peptides to
immobilize full-length growth factor proteins onto these
materials can easily be generalized and can also be
applied in the field of for example renal regenerative
medicine.
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INTRODUCTION

Biomaterials can be implanted in not self-healing, i.e.
critical size defects, substituting temporarily for the
extracellular matrix and assisting the healing process.
The material of choice should be degraded in different
time frames, depending on the tissue to be replaced, to
allow for an optimal ingrowth of cells and support
wound healing. Extracellular matrix (ECM) derived
materials like gelatin-based hydrogels are degraded
under biological conditions and, therefore, are
particularly suitable for the regeneration of tissue.
However, gelatin-based biomaterials are foreign matter
to an organism, which can lead to adverse tissue
responses. Using dedicated small animal multimodal
imaging the rate of degradation as well as inflammatory
responses to biomaterial implantation as important part
of the biological evaluation of a biomaterial was studied
in vivo.

EXPERIMENTAL METHODS

The hydrogels were synthesized by crosslinking a
10 wt.-% ag. gelatin solution using different amounts of
ethyl lysine diisocyanate. Two gelatin-based hydrogels
with different crosslinking levels (3-fold and 8-fold
molar excess of isocyanate groups - G10_LNCO3 and
G10_LNCO8) were implanted subcutaneously in
immunocompetent SKH-1 mice and degradation was
compared. The volume of implanted biomaterial was
determined using dedicated 7 T small animal magnetic
resonance imaging (MRI) with a specially designed T2
weighted TRARE measuring sequence. The used matrix
was 256 x 128 pixel with a field of view of 4 x 2 cm.
Slice thickness was 0.8 mm. After the measurement a
voxel-based evaluation method was applied. Formation
of reactive oxygen species (ROS) and induction of
cyclooxygenase-2 (COX-2), two markers of pro-
inflammatory reactions, were followed by dedicated
small animal optical imaging. L-012, a Iluminol
derivative, was used to detect ROS. To visualize the
induction of COX-2, a rhodamine coupled
indomethacin-based selective COX-2 inhibitor was
used. The substances were injected intraperitoneally.
Both tracers were preliminary evaluated in SKH-1 mice
using a 12-O-tetradecanoylphorbol-13-acetate inflamm-
ation model.

RESULTS AND DISCUSSION
G10 LNCO3 and G10_LNCO8 showed different
degradation properties. After an initial degradation

period the samples showed significant differences in
degradation from day 14 onwards. G10_LNCO3
showed faster degradation compared to the material
with the higher crosslinking degree (G10_LNCO8). The
less crosslinked material was almost completely
degraded (V < 5% V1) after 5 weeks while
G10_LNCOS8 still remained in the body for at least 8
weeks (Figure 1).
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Figure 1: Degradation of gelatin-based hydrogels with
different degrees of crosslinking in immunocompetent SKH-1
mice quantified by MRI.

Within the implantation situs production of ROS and
induction of COX-2 could be observed up to 7 days
post implantation around the surgical incision but not
within the area of the implant. Onwards no further ROS
production and COX-2 induction could be observed.

CONCLUSION

This multimodal imaging study revealed that the
crosslinking level of gelatin-based biomaterials
determines the degradation time of the material. This
allows for targeted modification of the material
according to the respective tissue that needs to be
replaced. Furthermore, except for minor pro-
inflammatory reactions at the incision site, no adverse
tissue response could be observed during and after the
degradation which is consistent ~with  good
biocompatibility of these novel materials.
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Systemically Injected Gold-Silica Hybrid Nanovectors for Combined Cancer Therapy and Imaging
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INTRODUCTION

Nanomedicine is an emerging field of research partly
driven by the pressing medical need for effective cancer
therapy. Despite a significant level of development,
conventional chemotherapy still fails to address the
challenges of cancer treatment i.e., achieving high local
concentration of the therapeutics at the vicinity of the
tumour while minimizing adverse toxic effects on
healthy tissues or cells. To overcome these drawbacks,
we present a new class of carrier system, termed
Quantum Rattles (QR), made of hollow mesoporous
silica shells encapsulating two different populations of
gold nanostructures - gold nanoclusters (AuNC) and
gold nanoparticles (AuNP). AuNC, in particular, have
generated a lot of attention thanks to their unique
optical and magnetic properties.® Their strong
photoluminescence, combined with good photostability,
large Stokes shift and high emission rate make them
good candidates for optical imaging. However, their
instability, chemical reactivity and tendency for
agglomeration prevent their widespread use since their
properties critically depend on their stability.” The QR
embodies a breakthrough for the use of AUNC in the
biological setting. QR represents a simple, “one-pot”
method for the synthesis of AuUNC templated by
mesoporous silica shells, conferring them stability in
biological media. Moreover, the silica shell of the QRs
can host a therapeutic payload. Overall, QR is a holistic
platform for cancer theranostics, enabling multimodal
imaging and combination therapy.

To further our aim in developing QR as injectable drug
delivery system (DDS), we report the development of
stimuli-responsive drug-delivery carriers based on QR
by using the layer-by-layer (LbL) technique. Sequential
deposition of thermoresponsive polymers is used to coat
the QR. This facilitates effective encapsulation of
therapeutics while allowing controlled release of the
cargo only upon stimuli when the polymer layers
undergo a conformational change caused by a local
increase of the temperature, induced by gold
nanoparticles-mediated hyperthermia.

EXPERIMENTAL METHODS

Properties of QR: Experimental techniques such as
photoluminescence, UV-vis absorption, TEM imaging
and size analysis by Dynamic Light Scattering were
used to analyse the properties of QR. Cytotoxicity of
QR against HeL a cells was evaluated by an MTS assay.
QR as Stimuli-Responsive Drug Delivery Carriers: The
build-up of the polymer layers was demonstrated on
planar substrates using Quartz Crystal Microbalance
(QCM) and on QR using flow cytometry. Release of
encapsulated  therapeutics was  monitored by
fluorescence spectrophotometer.

RESULTS AND DISCUSSION

We describe the novel synthesis of QR and analyze QR
properties (Figure 1), conferring QR great potential for
in vivﬂo imaging.
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Figure 1: a) TEM image of QR (scale bar is 15 nm). b) UV-Vis
absorption spectrum of QR. ¢) The M vs H magnetisation curves of
QR at 2 K showing that QRs exhibit paramagnetic behaviour. d)
Photoluminescence excitation (grey) and emission (red) spectra of
QR.

We also show the potential of QR for combination
therapy via both release of anticancer drug and
photothermal therapy (PTT). When irradiated by a laser
emitting in the NIR, QR generate gold nanoparticle-
mediated hyperthermia, and we show the efficacy of
QR PTT in vitro against HeLa cells.

We develop QR as injectable DDS by showing that
coating QR with an optimized lipid bilayer® promotes
the stability of the dispersion at physiological
conditions, which is crucial for ensuring a good
biodistribution. We further emphasize the use of QR for
triggered release of therapeutics, by demonstrating the
build-up of thermoresponsive poly[tri(ethylene glycol)
methacrylate] (- TEGMA) layers onto these colloidal
substrates. The polymer multilayer films assembled on
QR are stable at both assembly and physiological
conditions as confirmed by flow cytometry. We then
investigate the temperature-triggered release of
doxorubicin.
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CONCLUSION

Quantum Rattle, a novel smart drug delivery system,
represents a promising multifunctional platform for
cancer treatment, which combines thermally-triggered
drug release and gold-mediated hyperthermia.
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Superparamagnetic Iron Oxide Nanoparticles Stabilized by Dextrin Nanogel: New Nanomagnetogel as Contrast
Agent for Magnetic Resonance Imaging. Biodistribution
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INTRODUCTION

Superparamagnetic iron oxide nanoparticles (SPION)
are of considerable interest as contrast agents due to
their nanoscale dimensions, non-toxic nature and
magnetic properties. Currently, two SPION are
clinically approved, namely: ferumoxides (Feridex in
the USA, Endorem in Europe) and ferucarbotran
(Resovist). SPION effect is observed mainly on T,*
relaxation and thus MRI is usually performed using
T,/T,*- weighted sequences in which the loss of tissue
signal is due to the susceptibility effects of the SPION
oxide core. In this study, we aim to develop a novel
approach to prepare uniform polymeric particles, by
stabilizing iron oxide nanoparticles within dextrin
nanogels - a class of nanocarriers well suited for
numerous specific delivery applications [1]. Nanogels
can be formulated by self-assembly of amphiphilic
polymers. In such a typical self-assembled formulation,
the hydrophobic nanodomains formed within nanogel
can be loaded with a variety of therapeutic molecules or
imaging agents.

EXPERIMENTAL METHODS

A nanomagnetogel (Figure) that consists on
superparamagnetic iron oxide nanoparticles stabilized
within hydrophobized-dextrin nanogel was produced
and characterized regarding physic-chemical
(Transmission Electron Microscopy, Cryo-Scanning
Electron Microscopy, Dynamic Light Scattering, Small
Angle X-ray Scattering), magnetic (relaxometry,
MIAplex) and biocompatibility (interaction with cells)
properties.

RESULTS AND DISCUSSION

In this study, we have shown that the nanomagnetogel
production is simple, reproducible, and exhibit long-
term colloidal stability (in water dispersions), at least up
to 8 weeks. Our first goal was to explore nanogel
loading efficacy, using different nanogel/y-Fe,Os ratios
and nanogels with different degrees of substitution with
alkyl chains (hydrophobic part). The inner structure of
the nanomagnetogel was elucidated by combining
dynamic light scattering, transmission electron
microscopy and small-angle X-ray scattering analysis.
The nanomagnetogel has a diameter of around 100 nm
and comprises  superparamagnetic  nanoparticles
randomly distributed within the polymer structure. The
surrounding corona of dextrin allows iron oxide

stabilization avoiding aggregation at physiological pH.
The nanogel with the lowest degree of substitution with
alkyl chains (NG1) 2.0 mg/mL and 10.0 mM of initial
iron concentration was selected as the most interesting
formulation, which corresponds to a nanomagnetogel
with about 4.0 mM of iron content. Incorporation of
iron oxide within the nanogel structure results in
promising relaxometric properties, essentially as T,
contrast agent for MRI [2]..

The nanomagnetogel demonstrated non-toxicity for 3T3
fibroblast cultures and was efficiently internalized by
bone marrow-derived macrophages, therefore bearing
potential as contrast agent for MRI of the organs
associated to the reticuloendothelial system (spleen,
liver).
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CONCLUSION

The nanomagnetogel exhibits r, values superior to those
of commercially available formulations. The production
is simple and easy to scale up, thus offering great
technological potential.
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INTRODUCTION

Drug-eluting bioresorbable vascular scaffolds are
currently changing the landscape of percutaneous
coronary intervention (1). The well-known ABSORB
everolimus-eluting scaffold has struts from poly(L-
lactic acid), and its drug-containing surface coating
consists of poly(D.L-lactic acid). Bioresorbable
vascular scaffolds are clinically successful. Recently,
early (< 6 months), late (6-12 months), and very late (>
12 months) angiographic follow-up on 101 patients has
shown 6 binary cases of in-segment restenosis, which
are due to anatomical or procedural factors. Perhaps the
only remaining drawback of these scaffolds is that they
are radiolucent. Small platinum markers have to be
introduced to visualize the scaffold fluoroscopically,
during and after implantation.

We have developed a new contrast agent that can be
blended into poly(lactic acid)s without inducing phase
separation (2). The additive, (S)-2-hydroxy-3-(4-
iodobenzoyloxy) propanoic acid, bears structural
resemblance to lactic acid, and also contains covalently
bound iodine. Toxicity of the new compound was
studied, and found to be comparable with toxicity of L-
lactic acid in numerous in vitro cell growth assays. We
believe that the new contrast agent can be used to
manufacture bioresorbable vascular scaffolds with
whole-body X-ray visibility.

EXPERIMENTAL METHODS

The new contrast agent was synthesized in 3 steps from
Boc-L-serine and 4-iodobenzyl bromide. Purity and
identity of the crystalline compound were established
by NMR spectroscopy and elemental analysis.
Furthermore, the X-ray crystal structure was
determined. In the crystal, the molecules are hydrogen
bonded to form a one-dimensional chain along the
crystallographic a-axis. The contrast agent was blended
with a commercial poly(D,L-lactic acid): PURASORB
PDL 20 in two ratios: 5 % and 10 % (by mass)., and
circular specimens were prepared by hot-pressing.
Comparisons were made (e.g., regarding cytotoxicity,
hemocompatibility) with blends of PURASORB PDL
20 and Na-ditriazoate (a common X-ray contrast agent).

RESULTS AND DISCUSSION

The blends of the new contrast agent and poly(D.L-
lactic acid) showed clear radiopacity (Figure 1). They
were transparent materials, whereas the counterpart
blends of Na-ditriazoate were white-opaque. This
already provided evidence for structural compatibility
in the first case, and phase separation in the control
blends. This was confirmed by differential calorimetry
and X-ray electron spectrometry, which showed
homogenous distribution of iodine in the new materials,
but not in the blends containing Na-ditriazoate.

Figure 1. X-ray images of 10 stacked aluminium foils
(@), two partially overlapping specimens of
PURASORB PDL 20 (b), idem of blend 5 % Na-
ditriazoate (c) idem of blend 10 % Na-ditriazoate (d),
idem of blend 5 % new contrast agent (e), and idem of
blend 10 % new contrast agent.

CONCLUSION

The new contrast agent from this study allows, by
design, the manufacture of homogeneous radiopaque
biodegradable blends of poly(lactic acid)s. Avoiding
phase separation is mandatory to achieve control over
the degradation kinetics. The concept may be used to
manufacture bioresorbable implants with whole-body
X-ray fluoroscopy. This is especially relevant for
bioresorbable vascular scaffolds. Enhanced fluoroscopic
visibility will help to improve accuracy and safety of
coronary stenting.
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INTRODUCTION

The identification and quantitative grading of early
degenerated regions over an entire articular surface
remains a challenging quest. However, mechanical
testing has proved its efficiency for estimating early
degeneration of articular cartilage’. The objective of this
study was to investigate the ability of a novel technique
to automatically characterize mechanical properties of
entire articular surfaces in indentation in order to
rapidly and non-destructively discriminate between
damaged and healthy articular cartilage regions.

EXPERIMENTAL METHODS

The distal femurs of eight human tissue donors were
obtained and articular lesions were graded with a visual
classification system®. Mechanical properties were
mapped ex Vvivo, using a novel technique allowing for
automated alignment and indentation mapping of
articular surfaces. Subsequently, the thickness was
measured with an adapted version of the needle
technique®. The instantaneous modulus at each position
was obtained by fitting the load-displacement curve
(with corresponding thickness) to an elastic model in
indentation®. Osteochondral cores were harvested from
visually healthy and osteoarthritis-like regions and
tested in unconfined compression where mechanical
properties were extracted from the stress relaxation
curve®,

RESULTS AND DISCUSSION

OA-like regions were identified mechanically and were
wider than the regions identified by visual assessment
(Blue-green regions in Fig. 1). A strong correlation
(r=0.84, p<0.0001) was observed between the
mechanical properties measured in indentation and in
unconfined compression (Fig. 2).

Figure 1: Mapping of the instantaneous modulus
to identify early OA-like articular cartilage
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Figure 2: Significant correlation between the
instantaneous modulus and fibril modulus

CONCLUSION

This indentation mapping technique provides fast,
efficient and non-destructive measurements of the
mechanical properties of the entire articular surface. We
also successfully applied this novel technique to mice,
rat, rabbit and sheep articular cartilage samples and
would be of great use in the identification of wear
patterns in osteoarthritis progression and for use in
cartilage repair studies.
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Introduction: Since the late 90’s, medical devices such
as meshes are used for the soft tissue reinforcement in
the surgical treatment of genital prolapse. One of the
major drawbacks of these meshes is their erosion that
occurs with time, and the lack of efficient imaging
technique to follow erosion and/or motion of the device.
As Magnetic Resonance Imaging (MRI) is the gold
standard for abdomen and female pelvis imaging’, we
developed MRI visible meshes. The aim of this work
was to synthesize a new MRI visible polymer by
grafting a MRI contrast agent on the skeleton . The MRI
visible polymer can be then coated or integrated into
meshes allowing its in vivo MR visualization.

Materials and methods: Anionic activation of
poly(methyl acrylate) (PMA) chain was performed by
removing a proton from the methylene group in alpha-
position of the ester carbonyl, using a non-nucleophilic
base®. The resulting macropolycarbanion can then react
with the electrophile group of an activated DTPA
(diethylene triamine pentaacetic acid) leading after
hydrogenolysis to a polymer able to chelate Gd** ions.
Grafted polymer was characterized by 'H NMR and
SEC. Coating was characterized by Environmental
scanning electron microscope (ESEM). Influence of this
MRI-visible polymer cytotoxicity was evaluated in vitro
on fibroblast cells viability and pro-inflammatory
response. MR signal enhancement of the new polymer
was investigated on agarose gel using a 7 Teslas
experimental MR apparatus compared to a clinical
MRI, completed with first MRI visibility tests after
prosthesis implantation using an in vivo model.

Results and discussion

MR contrast agent (DTPA-Gd) has been covalently
grafted on poly (methyl acrylate). The grafted polymer
was coated on commercial meshes by spray drying. The
coated mesh is clearly detectable in vitro by MRI
whereas the uncoated mesh remained indetectable.
PMA-DTPA-Gd amount used in the coating provides
sufficient signal to clearly define the margins of the

mesh.

PP mesh PMA mesh PMA-DTPA-Gd mesh

SEM

Live and Dead

Figure 1 : SEM pictures and Confocal microscopy image of PP
meshes compared to PMA and PMA-DTPA-Gd coated meshes after
8 day of incubation with L-929 cells and after live/dead staining.
Scale bares represent 100 mm.

Cytocompatibility studies of the grafted polymer on L-
929 fibroblasts showed that the DTPA-Gd-PMA
coating does not significantly hamper cell adhesion,
proliferation or vitality (Fig 1).

To assess the visualization of the coated mesh in vivo,
two meshes were implanted in the rat’s back
(intramuscular and subcutaneous). The coated meshes
were unambiguously detectable whatever the location
(Fig. 2). The structure of the meshes and the limits were
significantly detectable, suggesting that the hanging can
be easily evaluated.

Figure 2: In vivo visualization of two meshes coated with poly(methyl
acrylate)-DTPA-Gd implanted in a rat

Conclusion

MR-visible polymer was synthesized and coated on
polypropylene-based medical devices. The T1-
shortening effect of paramagnetic contrast agent
(DTPA-Gd*") grafted onto poly(methylacrylate) was
used to visualize meshes for soft tissue reinforcement
both in vitro and in vivo. New polymers covalently
linked to contrast agents can easily be coated onto
prosthesis (i.e. stent, mesh, suture...) to significantly
enhance magnetic resonance signal, allowing a quick
MR localization of the device.
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s. Aureus Evades Leukocyte Antimicrobial and Mesenchymal Stromal/stem Cell Immunomodulatory Functions
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Statement of Purpose: Mesenchymal stromal/stem cells
(MSCs) intrinsic immunomodulatory activity has been
utilized for the treatment of a number of inflammatory
conditions and immune disorders®. In mice cecal ligation
models, MSC administration improved subject survival
by attenuating excessive inflammation associated with
septic shock/multi-organ dysfunction while enhancing
phagocytic cell-mediated bacterial clearance in the blood
stream?®. Previously, three-way interactions between
encapsulated MSCs, adherent monocytes, and the
biomaterial induced up-regulation of the M2 phenotype in
monocytes, which was associated with attenuated
inflammation and greater phagocytic activity4,’. We
hypothesize that MSCs can enhance neutrophil and/or
monocyte/macrophage phagocytic function for the
elimination of nascent S. Aureus biofilms.

Methods: The MBEC™-HTP device was inoculated with
S. Aureus (ATCC 29213, 3.0 x 10® CFU/mL) and
incubated for either 6 or 24 hrs with continuous rocking
(37°C, 10¢ inclination) to form biofilms. Pins removed
from the MBEC™-HTP device were placed in transwell
co-culture containing either monocytes or neutrophils (top
chamber) and encapsulated MSCs (bottom chamber) with
RPMI 1640 supplemented with either 10% or 1%
autologous human serum for 2, 6, or 12 hrs (depicted
below) isolated from healthy, primary donors. Planktonic
S. Aureus was also utilized. MSCs (passages 4 - 6) were
encapsulated in either collagen hydrogels or
gelatin/poly(ethylene) glycol (Gel-PEG) interpenetrating
biomatrices®. The S. Aureus biofilms or planktonics were
sonicated and plated on tryptic soy agar (24 hrs) before
counting the observed colonies for Log CFU/mL
determination. MSCs, monocytes, or neutrophils were
imaged for viability using LIVE/DEAD®.

Top chamber

1 day S. Aureus
biofilm

Monocytes or
neutrophils
(1x108 cells/mL)

Bottom chamber

Encapsulated MSC
(1x108 cells/mL)

Figure 1. Transwell co-culture schematic.

Results: Biomatrix-encapsulated MSCs retained high
viability for both materials (collagen and Gel-PEG) over
various biofilm exposure times, whereas monocyte and
neutrophil viability decreased with increasing biofilm

exposure time (2, 6, or 12 hr) or biofilm maturity (6 or 24
hr). A significant decrease in the observed Log CFU/mL
was not observed for the various culture conditions with
either immune cells (neutrophils or monocytes), co-
culture times (2, 6, or 12 hrs), or biofilm maturity (6 or 24
hrs) when compared to the biofilm only condition (with
the exception of the minocycline positive control). Similar
trends were observed for planktonic S. Aureus.

Figure 2. LIVE/DEAD® staining of encapsulated MSCs
exposed to nascent biofilm (6 hr); left: [monoculture
MSCs (Gel-PEG)]; middle left: [co-culture MSCs (Gel-
PEG)]; middle right: [monoculture MSCs (collagen)];
right: [co-culture MSCs (collagen)].
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Figure 3. Log CFU/mL tryptic soy agar plating
comparison of nascent S. Aureus (6 hr) biofilms in 2 hr
monoculture or co-culture with neutrophils and/or
encapsulated (Gel-PEG or collagen) MSCs (1:1, 1x10°
cells/mL). Minocycline (2 mg/mL) was utilized as a
positive control for bacteriostatic/bactericidal comparison.
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Conclusions: Similar to implant-associated infection, s.
Aureus biofilm and in planktonic form evades leukocyte
antimicrobial activities and mesenchymal stromal/stem
cell immunomodulatory functions. No direct bacteriocidal
activity was observed for MSC.
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INTRODUCTION

The management of bone infection remains a significant
challenge in orthopaedics and dentistry. The
introduction of a biomaterial into the body presents an
opportunity for bacterial growth and colonisation which
in turn can cause serious medical complications®.
Infections in bone are especially hard to treat due to the
difficulty of achieving suitable antibiotic distribution in
the infected skeletal tissue®. Therefore, there is a great
clinical need for bone augmentation materials that are
able to encourage bone regeneration whilst possessing
antibacterial properties. Nanoscale hydroxyapatite
(nHA) pastes have recently been released on the market
and early evidence suggests that the bone regeneration
capacity of this new class of biomaterials is promising.
The addition of silver ions to a nanoscale
hydroxyapatite paste may present a novel injectable
bone substitute material with antimicrobial activity. The
aim of this study was therefore to produce a silver-
doped nHA paste and investigate its antibacterial
activity.

EXPERIMENTAL METHODS

A wet precipitation method based on Prakash et al.® was
used to synthesise a range of silver-doped nHA pastes
(0, 2, 5 and 10 mol. %). The silver-doped nHA
suspensions were dried in an oven at 60 °C until pastes
of approximately 85 % water content were obtained.
Complete dehydration of the silver-doped nHA
suspensions was also carried out to form powder
samples. These were then subjected to a high
temperature sintering stage of 1000 °C for 2 h in order
to investigate the thermal stability of the products.
Characterisation techniques including x-ray diffraction
(XRD), attenuated total reflectance-Fourier transform
infrared spectroscopy (ATR-FTIR) and transmission
electron microscopy (TEM) were used to investigate the
materials produced. The antibacterial activities of the
silver-doped nHA pastes were then tested against
Staphylococcus aureus and Pseudomonas aeruginosa
using agar diffusion and broth dilution methods (n=3).

RESULTS AND DISCUSSION

XRD and TEM results displayed the successful
formation of nHA in all the samples produced. After
heat treatment at 1000 °C, silver-doped nHA samples
had an increased tendency to decompose into [-
tricalcium phosphate. This suggested that the presence
of the silver ions destabilised the nHA crystal lattice.
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Fig. 1: Transmlssmn electron microscopy images of O
(A) and 10 (B) mol. % silver-doped nanoscale
hydroxyapatite samples.

The silver-doped pastes had antibacterial activity
against Staphylococcus aureus and Pseudomonas
aeruginosa. Due to the inhibition of bacterial growth in
the area surrounding the silver-doped pastes, it was
suggested that the antibacterial action was due to the
presence of diffusible silver ions. Furthermore the
antibacterial effect of the silver-doped nHA pastes in a
bacterial suspension culture varied in a dose dependent
manner. Interestingly, the nHA paste with no silver
doping also caused a reduction in bacterial growth when
investigated in suspension culture, which may have
been due to the adherence of bacteria to the nHA
particles.

CONCLUSION

Silver-doped nHA paste with antibacterial properties
was successfully produced using a wet precipitation
method. It was concluded that silver-doped nHA paste
is a promising material for preventing implant
associated infection whilst promoting bone tissue
regeneration.
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INTRODUCTION

Recently we introduced branched polymers that bind to
bacteria and then pass through a coil-to-globule
transition. The switch from open coil to compact
desolvated globule is accompanied by a change from a
bacteria non-adhesive state to a bacteria adhesive state.
Recent work, which we will describe here, points to a
complex model in which the inner regions of the
branched polymer are in a desolvated state but the outer
regions are solvated in open-coil-like states. Figure 1
shows this model and illustrates the effect of binding,
which involves the coil-to-globule transition occurring
in the outer regions only.

bacterium

Swollen chains in
the shell

222 PR242924944 Ligands bound
and shell desolvated

Inner chain segments Rp2ease
Ligands desolvated
Figure 1 A Schematic diagramme of a highly branched
polymer with ligands at the chain ends interacting with
target bacteria. The inner regions of the polymer are
desolvated but the outer (shell) segments are aquated a
the charged end ligands increase shell swelling. Binding
of the end groups by bacteria removes the effect of the

end groups causing the desolvation of the shell.

The work presented will compares the performance
of hyperbranched poly(N-isopropyl acrylamide) with
vancomycin end groups (HB-PNIPAM+van) with
different degrees of branching to linear copolymers of
poly(N-isopropyl acrylamide) with pendant vancomycin
groups (L-PNIPAM+van).

EXPERIMENTAL METHODS

Materials

HB-PNIPAM+van were prepared using our reported
procedure.® L-PNIPAM+van were prepared by
functionalising poly(N-isopropyl acrylamide-co-vinyl
benzoic acid) with vancomycin.

RESULTS AND DISCUSSION

Comparisons were made on the performance of highly
branched and linear polymers and as shown in figure 2
only highly branched polymers formed mats with S.
aureous. The mats are formed as aggregates of polymers
in the globule form with the bacteria. If the polymers do
not form aggregates the bacteria precipitate and form a
“button”. Examination of polymers of varying degrees
branching showed that critical degrees of branching
were required to form polymer-bacteria aggregates. By
labelling the polymers with fluorescent dyes we have
been able to follow the binding of HB-PNIPAM+van
and by examining the fluorescence anisotropy we
confirmed that a coil-to globule transition does occur on
binding.? The HB-PNIPAM+van polymers do not show
a cloud point but a transition could be observed in
microDSC analysis, which surprisingly was below the
ambient temperature.

Polymer &

polymer  bacteria  bacteria

linear

hyperbranched

37°C 24h, 108 S.aureus

Figure 2 Images of L-PNIPAM and HB-PNIPAM in the
presence and absence of S.aureous. The bacteria alone
amass at the bottom of the well forming a button.
However in the presence of the HB-PNIPAM the
interactions between polymer and bacteria forms a mat.
On the other hand a linear polymer with penadnt ligands
fails to form a mat and the bacteria amass at the bottom
of the well in a button.

Also, Nile Red is a dye, whose spectral
characteristics are sensitive to the polarity of the
environment. The wavelength of maximum absorbance
shifts as the environment changes. Addition of this dye
to the HB-PNIPAM+van showed that a transition
occurred below the temperature of the bacteria binding
experiments. Thus the data appeared to be contradictory
in that microDSC and the use of Nile red as a probe
indicated that the transition occurred below 37 °C but
there was no increase in turbidity as would normally be
expected in polymers displaying a lower critical
solution temperature. On the other hand fluorescence
anisotropy indicated that a transition occurred on
binding at 37 °C and the mat-button experiments
indicated a clear effect of branching.

The data indicated that the branched polymers that
respond to binding are not in the fully open coil
conformation before binding rather the inner regions of
the polymer coil are desolvated but the outer regions are
influenced by the chain ends and segments here are
solvated in open coil conformation. Binding then causes
these outer segments to desolvate producing a surface
that bacteria adhere to. The use of Nile Red as a probe
also allowed us to provide a quantitative signal of the
amount of bacteria present because as the amount of
bacteria increases the fluorescence emission intensity
increased.

CONCLUSION

HB-PNIPAM-+van responds to S.aureous. We propose
that the performance of the polymers is associated with
a coil-to globule transition in the shell of particles.
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INTRODUCTION

To conquest the fight against bacteria it is possible to
endue a characteristic on biomaterial which has the
ability to prevent surface adhesion of bacteria. Various
surface coatings for biomaterials have been developed
in an attempt to prevent infections; most of them work
by incorporating and releasing such bactericidal agents
as silver ions, quaternary ammonium salts, triclosan,
antibiotics, enzymes or other drugs that leach into the
environment'. Recently, thin film coating based on
antimicrobial polymer brushes have gained much
popularity owing to the permanent antimicrobial
activity. Especially; cationic compounds are promising
candidate materials for antibacterial applications.

In this work, PElI molecules covalently grafted to
polyurethane (PU) surfaces and then alkylated to
increase surface charge®. Nanoscale characterization
such as topography, roughness, electrostatic potentials,
stiffness and surface-bacterial interactions were
investigated by force microscopy.

EXPERIMENTAL METHODS

PEI, was covalently grafted onto PU surface and N-
alkylation was performed by bromohexane. Two
different molecular weights of PEIl were used to
investigate the effect of chain length. The newly
obtained surfaces were characterized by Attenuated
Total Reflectance — Fourier Transform Infrared
Spectroscopy  (ATR-FTIR), X-Ray Photoelectron
Spectroscopy (XPS) and Scanning Electron Microscopy
(SEM). Antibacterial ability of the surface was also
investigated by bacterial adherence test.

Topography images of surfaces were obtained by
Agilent 5500 AFM (Agilent Technologies, Chandler,
AZ) in contact mode under both air and liquid
environments and roughness calculations were
evaluated by wusing Gwyddion 2.34 software.
Indentation measurements of sample groups were
carried out at room temperature with SisN, AFM tip
(Bruker) with 10 pN/nm spring constant. To investigate
the electrostatic properties of brush surfaces in aqueous
media, Kelvin Probe Force Microscopy (KPFM)
technique was applied and contact potential difference
(CPD) images were obtained. E.coli K-12 (wild type)
strain was used to evaluate the single cell — surface
interactions. A single cell was attached onto silicon
nitride AFM tip. Approximately 60 different force
curves were obtained for each sample groups.

RESULTS AND DISCUSSION

Antibacterial surfaces were obtained by PEI grafting
onto PU surfaces with following N-alkylation. XPS and
FTIR data confirmed that PEI grafting and alkylation
steps were performed successfully.

Surface roughness in dry state dramatically increases
from 65.8 nm to 277.7 nm and 145.2 nm for short and
long chained brush-like grafting, respectively; whereas
long chained brush-like surfaces exhibit more rough
feature than short chained brushes in aqueous media
(247.2 nm and 208.7 nm, respectively). AFM images
also correlates with aforementioned situation. Since the
calculated distances between two grafting points (D)
were less than radius of gyration (Rg) for both long and
short chains, it is assumed that the grafted surfaces have
brush like characteristics.

The obtained force curves indicated that stiffness and
Young’s modulus values of the surfaces changes with
brush-like layer.

Contact potential difference images obtained from
KPFM analysis showed that surface potentials of
sample  groups exhibit  various electrostatic
characteristics in aqueous media and increases with N-
alkylation. Single cell force spectroscopy study results
indicate that bacteria-surface interactions are affected
by the surface modifications as well.

CONCLUSION

Grafted PEI molecules on PU surface have brush-like
conformation and these brush-like structures exhibit an
anti-adhesive property against bacteria species via
contact-active bactericidal polycationic feature and
dynamic chain movement ability.
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Effect of pH and biofilm formation on extracellular matrix synthesis in normal and chronic wound fibroblasts
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INTRODUCTION

Extracellular matrix (ECM) molecules are synthesised
from fibroblast cells as they migrate into the wound
space, they play a fundamental role in the process of
wound healing and re-modelling. When the wound fails
to heal it becomes chronic and the synthesis of ECM
molecules becomes impaired. The wound environment
changes often becoming infected with bacterial
biofilms*, most commonly Staphylococcus aureus and
Pseudomonas aeruginosa, and the environmental pH
becomes increasingly alkaline (pH7-9)°.

The aim of this study was to determine any differences
in the release of ECM molecules from fibroblasts
derived from normal and chronic wound equine tissue
when cultured in various environmental pH conditions
and with bacterial conditioned media.

EXPERIMENTAL METHODS

Generating different media

The pH of DMEM was altered by addition of
concentrated HCI or NaOH with a suitable buffer for
that required pH (6 — MES hydrate, 7.5 — HEPES, 9 —
CHES). S. aureus and P. aeruginosa bacteria were
cultured in DMEM media overnight before diluting to
equivalent of 108 CFU/mL. Bacteria were removed and
conditioned media kept for further experiments. S.
aureus and P. aeruginosa biofilms were grown before
then being cultured in DMEM media for 24 hours.
Media was then collected and filtered and kept for
further experiments as biofilm conditioned media.
*this work is on going

Cell culture

Normal skin fibroblasts (NF, n=3) and chronic wound
fibroblasts (CWF, n=3) were cultured for 24 hours in
DMEM media, altered to either pH 6, 7.5 or 9 or in
planktonic and biofilm DMEM conditioned media at
pH7.5.

Analysing ECM synthesis

Conditioned media (CM) was collected after 24 hours
and analysed for the presence of ECM molecules. These
were collagen (hydroxyproline assay), fibronectin (FN;
ELISA), glycosaminoglycans (GAGs; DMMB assay)
and elastin (fastin assay).

RESULTS AND DISCUSSION

Table 1. Summary of the synthesis of ECM molecules
analysed when cultured in each condition. Results are
shown as an increase/decrease in synthesis compared to
normal conditions at pH7.5.

Normal Fibroblasts

pH6 pH7.5 pH9
Collagen ! - 1
Fibronectin ! - !
GAGs l - i
Elastin l - T

Chronic Wound Fibroblasts

pH6 pH7.5 pH9
Collagen 1 - 1
Fibronectin l - l
GAGs 1 - 1
Elastin 1 - l

Changing the environmental culture conditions of both
normal and chronic wound fibroblasts affected the
synthesis of ECM molecules vital for wound healing.
Chronic wound fibroblasts (cultured in pH9 and the
presence of biofilms) showed a decrease in the synthesis
of collagen, fibronectin and elastin whereas GAGs
synthesis significantly increased.

CONCLUSION
An alkaline pH environment, similar to that found in

chronic wounds, has negative effects on the synthesis of
ECM molecules from CWF cells. Shifting the pH of a
chronic wound towards a more acidic environment and
eliminating any bacteria present could improve wound

healing.
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INTRODUCTION

Hydroxyapatite (HA), a calcium phosphate compound,
is the major mineral component of bone and is widely
used to repair and restrict small or average size bone
defect caused by a cancer, a complicated fracture, a
malformation, atrophy, or an osteite. It has excellent
biocompatibility, bioactivity and osteoconduction
properties’. The HA is used as injectable, granules or
macro-porous scaffolds. The risks of recidive associated
to a risk of infections (1-2%) lead to dramatic
consequences for the patient (new surgery, amputation,
etc...). The objective of this work is to develop a
chitosan based gel containing a bioactive molecule.
This gel could be incorporated in the macro porosity of
the scaffold, included with granules in a syringe as
injectable material or lyophilised with granules to
obtain a new absorbable material.

EXPERIMENTAL METHODS

The hydrogel were prepared by dissolving medium
molecular weight chitosan (2%.,,,) in an acetic acid
solution (1% ) containing ( 2%.,) of Tween 80. The
aqueous solution of genipin (0.5; 0.1; 0.05%) was then
added to form a chemical gel. At the end of the process,
the gel was freeze-dried (-62°c, 0.06mbar) and stored at
room temperature.

The cross linking reaction between genipin and chitosan
at 20; 30 and 40°C was followed by UV-
spectrophotometry at 376 nm and 604nm. The swelling
ratio was determined by placing 20 mg of dried gel in
10mL of water at room temperature. The hydrogel was
removed from the water solution at predetermined time
and the excess of water on the surface of the hydrogel
was absorbed with a soft tissue. The swelling ratio
(SR%) was calculated as follow:

SR(%) = W, ~W, *100
Wy

Where Ws is the hydrogel in the Swollen state, Wd is
the weight of the hydrogel in the Dry state.

The cytocompatibility of the hydrogel was evaluated
with osteoblasts (MC3T3/E1l) according to the 1SO
10993-5 standards.

The bioactive molecules (ciprofloxacin/infections and
simvastatin/osteogenic effect®) were incorporated in the
hydrogel by dissolving in the aqueous genepin solution.
The process of gel formation with or without bioactive
molecule is the same. The in vitro drug release was
performed in phosphate buffer saline (PBS) and
analyzed by a spectophotometric method for
ciprofloxacin and high-performance liquid
Chromatohgraphy (HPLC) for simvastatin.

RESULTS AND DISCUSSION

The kinetic of crosslinking reaction between chitosan
and genipin showed that the time decreases when the
temperature of reaction increases. In the same way, the
time of reaction decreases when the concentration of
genipin increases. Nevertheless, the evaluation of cell
vitality by the method of the Alamar blue showed a low
cytocompatibility of the hydrogel crosslinked with a
concentration of genipin higher than 0.05%. The best
conditions of crosslinking reaction to form a hydrogel
of chitosan (2%,,) With genipin (0.05%y) were 40°C
during 24 hours. The swelling ability of the hydrogel is
an important aspect to evaluate its property, used as
scaffold material for tissue engineering or control drug
release system. The Figure la shows the swelling
behaviour of the CHT crosslinking by genipin in
distilled water. The swelling rate of hydrogel increases
rapidly to reach a plateau value. Indeed, a SR of 320%
was obtained after 4 hours in distilled water.
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Fig. 1 Kinetic of swelling of hydrogel in distilled water
(a); Kinetic of release of ciprofloxacin from hydrogel in
PBS (pH 7.4; 80 rpm, 37°C)

The figure 1b shows that the CFX was quickly released
from the CHT hydrogel in PBS during the first hour
(80%). The prolonged release during the later hours is
due to the diffusion process through the hydrogel. The
same kinetic was observed with simvastatin. The
hydrogel has successfully introduced in the
macroporosity of HA (using the pressure of a syringe)
or melted with HA granules without modification.

CONCLUSION
We demonstrated the possibility to prepare a
cytocompatible chitosan based hydrogel crosslinking
with genepin. The promising results could be applied to
the prevention of infections or improvement of
osteointegration.
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INTRODUCTION

An emerging concept in biomaterials research involves
the development of colloidal hydrogels, which are
cohesive materials made of nanoparticles as building
blocks for macroscopic scaffolds®. Colloidal gels offer
several advantages compared to conventional
monolithic scaffolds, including a favorable clinical
handling behavior, ease of functionalization, cost-
effectiveness and capacity to release multiple
biomolecules at predetermined rates. Recently, a novel
colloidal composite gel made of gelatin and calcium
phosphate (CaP) nanoparticles was developed to
improve the osteocompatibility of colloidal hydrogels®.
Since bisphosphonate (BP) groups bind strongly to
CaP?, we hypothesized that noncovalent bonds between
CaP and BP-functionalized nanoparticles can be used to
develop colloidal gels of improved cohesiveness.
Therefore, the current study focused on conjugating BP
molecules to gelatin nanoparticles in order to increase
the affinity of these organic nanoparticles to CaP.
Subsequently, these CaP-binding gelatin nanoparticles
were mixed with CaP nanoparticles to investigate the
effect of BP functionalization on the viscoelastic
properties of the resulting composite colloidal gels.

EXPERIMENTAL METHODS

Using a two-step desolvation method, anionic type B
gelatin nanoparticles were prepared as described
previously™ 3, which were subsequently functionalized
with aminobisphosphonate alendronate (ALN) after
glutaraldehyde (GA) crosslinking at various pH values
and crosslinking densities. After this crosslinking step,
residual aldehyde groups were available for
crosslinking with the amine (NH,) groups of ALN.
Morphology and size of the gelatin nanoparticles were
characterized in lyophilized and swollen state using
Scanning Electron Microscopy (SEM) and cryo-
Transmission  Electron  Microscopy  (cryoTEM),
respectively. Dynamic Light Scattering was used to
characterize the hydrodynamic size and (-potential of
the gelatin nanoparticles. Inductively Coupled Plasma-
Optical Emission Spectrometry (ICP-OES) was used to
quantify the degree of bisphosphonation as well as the
retention of ALN to the gelatin nanoparticles. CaP
nanoparticles were synthesized using a wet-chemical
neutralization reaction between calcium hydroxide and
phosphoric acid, and characterized using X-ray
Diffraction (XRD), Fourier Transform Infrared
spectroscopy (FTIR), TEM and cryoTEM. For all the
prepared colloidal composite gels, the solid content was
20 w/v% and the gelatin:CaP ratio was 10:1. Storage
and loss moduli as well as the extent of self-healing
behavior (after destructive shearing at 1000% strain) of

the composite gels were analyzed using oscillatory
rheometry.

RESULTS AND DISCUSSION

ICP-OES showed that the efficiency of the conjugation
reaction increased with increasing the crosslinking
density up to a molar ratio of [GA]:[NH,]=[2]:[1]. The
efficiency of the conjugation reaction was highest at pH
10 and lowest at pH 7, which was attributed to the lack
of electrostatic repulsion between nanoparticles at
neutral pH, resulting into a low yield. Retention tests
showed that up to 70wt% of the initial amount of
conjugated ALN was bound to the functionalized
nanoparticles after one week of soaking in deionized
water. CryoTEM micrographs of highly diluted
mixtures of gelatin and CaP nanopartices showed that
interstitial spaces between gelatin nanoparticles were
filled with smaller-sized CaP nanoparticles (Fig. 1).

e 2 -
%y 500nm

Fig. 1: Cryo-TEM micrographs of CaP and non-
bisphosphonated gelatin nanoparticles.

Rheological measurements revealed that colloidal gels
consisting of CaP and bisphosphonated gelatin
nanoparticles exhibited a lower absolute storage
modulus than composite gels consisting of CaP and
unmodified gelatin nanoparticles, whereas the extent of
self-healing behavior did not significantly change upon
bisphosphonation of the gelatin nanoparticles.

CONCLUSION

ALN was successfully conjugated to gelatin
nanoparticles through covalent bonding to residual
aldehyde groups resulting from  nanoparticle
crosslinking. Colloidal composite gels consisting of
CaP and bisphosphonated gelatin nanoparticles show
approximately similar self-healing behavior compared
to composite gels consisting of CaP and unmodified
gelatin nanoparticles. Future studies will evaluate the
self-healing behavior of colloidal composite gels as a
function of gelatin:CaP ratio.
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INTRODUCTION

Hybrid sol-gel materials have interpenetrating networks
of inorganic-organic components that interact at the
nanoscale and are indistinguishable above the
nanoscale®. Class Il hybrids also contain covalent bonds
between silica and polymeric chains and are preferred to
Class | hybrids, characterised by weak linkages (e.g.
hydrogen bonds). The aim is to achieve a new material
where the two components act as a single phase, which
has the advantage of enhancing the toughness of
inherently brittle bioactive glass scaffolds used in bone
tissue engineering. Polycaprolactone (PCL) is a
synthetic polyester widely used for biomedical
applications because of its total biocompatibility and
biodegradability’; however, it lacks functional groups
and has very low solubility. Therefore, to be covalently
bonded to silica, functionalisation of PCL with a
coupling agent before the introduction into the sol-gel
process is required. Hybrids made with PCL
functionalised with isocyanatopropyl triethoxysilane
(ICPTS) were studied, but slow gelation and low
mechanical properties limited their applications®.

Herein the study of new Class Il silica/PCL hybrids
using glycidyloxypropyl trimethoxysilane (GPTMS) as
coupling agent is described. Final objectives of the
present work are: (i) functionalisation of PCL to enable
coupling; (ii) optimising the composition for
compromise between mechanical properties,
biodegradation rate and bioactivity; (iii) tuning the
viscosity of the sol to make it suitable for the 3D
printing of scaffolds for tissue regeneration.

EXPERIMENTAL METHODS

Hybrid synthesis

SiO,/PCL hybrids with different compositions were
prepared by the introduction into the traditional SiO,
sol-gel synthesis of PCL diol or triol, using tetraethyl
orthosilicate (TEOS) as silica source and GTPMS as
coupling agent. In a typical synthesis, PCL was initially
functionalised with GPTMS through a two-step
procedure: PCL hydroxyl terminal ends were firstly
converted into carboxylic groups by oxidation; COOH
groups were then covalently bonded to GPTMS epoxy
ring ends. Sol-gel was subsequently made by the
addition of hydrolysed TEOS into the polymer solution.
The sol was then cast into Teflon moulds to obtain bulk
cylindrical samples, whereas porous scaffolds were
produced by 3D printing directly from the sol. All
samples were finally aged at 40°C and dried at 60°C.
Characterisation

PCL functionalisation with GPTMS was assessed
through Maldi-Tof, FTIR-ATR and solution-state
NMR. Hybrid compositions were assessed through
FTIR-ATR, XRD and TGA/DSC analyses. Hybrid

samples were characterised in terms of mechanical
properties and in vitro biodegradation and bioactivity.

RESULTS AND DISCUSSION

FTIR, Maldi-Tof and 'H-NMR spectra demonstrated
that an almost complete end-capping of PCL OH groups
with GPTMS was obtained.

FTIR and XRD analyses on resulting hybrids confirmed
the presence of a homogeneous amorphous inorganic/
organic hybrid network. Compared to the use of ICPTS
as coupling agent, which leads to a gelation time of
several days®, the covalent bonding with GPTMS
caused faster network formation: gelation occurred
within few hours, during which the viscosity of the
forming gel can be tuned in order to make it suitable for
the 3D printing of scaffolds (Fig.1).

Hybrids with different inorganic/organic ratio, verified
from mass loss measured with TGA, were produced in
order to evaluate the effect on mechanical properties:
the interpenetration of PCL chains within silica network
increased the toughness, the hybrids were flexible with
elastomeric behaviour (Fig.2), which was more evident
when higher polymer percentage was introduced.
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Figure 1: Figure 2: Stress-strain curve obtained
3D printing from compressive test of a monolith.
CONCLUSION

A procedure to covalently couple PCL with GPTMS,
exploiting OH groups exhibited by the polymer, was
successfully developed. The functionalised PCL was
then used for the sol-gel synthesis of innovative Class 11
SiO,/PCL hybrids, characterised by an extremely high
flexibility. By varying synthesis parameters different
features can be achieved, leading to very promising
materials for tissue regeneration.
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INTRODUCTION

Due to its properties, titanium is the election metal used
in implant dental replacement treatment, although total
osseointegration process do not finish until 4-6 months
after implantation. With the aim to accelerate this
process in patient benefit, we developed new
formulations of hybrid sol-gel coatings that allow to
anchor bioactive molecules to the implant surface and
their controlled delivery, providing osteoinductive
properties™ %,

EXPERIMENTAL METHODS

Coatings were synthesized by the sol-gel method from
specific mixtures  of  alkoxysilanes methyl
trimethoxysilane (MTMOS), tetraethyl orthosilicate
(TEOS) and  glycidoxypropyl  trimethoxysilane
(GPTMS).  Biocompatibility and osteoinductive
capabilities of the coatings were in vitro studied with
osteoblasts (MC3T3-E1) and in vivo through tibia rabbit
model of implantation. Histological studies and Si
release evaluation were done and light and electron
microscopy images were obtained.

After the first in vitro and in vivo results, gelatine was
added to functionalize coatings. In vitro and in vivo
assays were done again with the gelatine containing
formulations.

RESULTS AND DISCUSSION

Formulations without gelatine showed a similar cellular
behaviour than titanium control, however gelatine
containing coatings showed higher mineralization rate.

5

UENNP/UgDNA; 7 days

Non functionalized Gelatine

Non functionalized Gelatine

7M3T M5M5G E3X HControl

Figure 3 Gelatine functionalized coatings showed
higher ALP activity than control (black) and than non
functionalized coatings (red), at 7 (left) and at 14 days
(right) of culture (T-Student, significance level 0,005
SPSS 17.0 software).

The histology of the non gelatine containing materials
demonstrated that 70MTMOS:30TEOS formulation
(7TM3T) was totally resorbable at eight weeks, in
contrast to the rest of materials in which the coating
remained intact. A semiquantitative study showed a

higher biocompatibility behaviour at short times (1 and
2 weeks), than titanium control.

Figure 1 showed at 8 weeks after in vivo implantation
7M3T light and electron images, coating (black arrow)
was resorbed in new bone contact zones (yellow
arrows) and direct contact was observed between bone
and implant.

;I/ >
e

Figure 2 showed at 8 weeks after in vivo implantation of
the rest of formulations samples, the coatings did not
degraded, in contact with it a fibrous capsule was
observed (white arrows) making impossible that a direct
contact between bone and implant could exist.

No inflammation or infection signs were observed at
gelatine coatings after in vivo implantation.
Histomorphometric study is being carried out and early
the statistical results will be available.

CONCLUSION

The in vitro and in vitro results carry out to expect that
the histological results obtained for the last animal
implantation of gelatine functionalized
70MTMOS:30TEOS coatings open a very interesting
way to enhance osseointegration Kinetics.
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INTRODUCTION

In order to increase the period of use of implants such as
orthopaedic prostheses, the application of coatings made
from biocompatible, osteoproliferative materials could
support implant incorporation. Also for local drug release
purposes, as for middle ear implants, a controlled
decomposition behaviour of the coatings is of interest.

In 2010 the osteoproliferative properties of Mg(OH), were
investigated by Janning et al'. The scope of possible
applications is limited by the fixed composition of this
single compound. Mg-containing Layered Double
Hydroxides (Mg-LDHs) are a class of materials with
adjustable compositions that can be derived from
Mg(OH), by replacing a certain amount of Mg?* ions
with trivalent cations such as AI** and Fe**, leading to
Mg-Al- and Mg-Fe-LDHs?,

A variety of Mg-LDHs has been synthesized, processed
and evaluated with respect to their applicability as implant
coatings. Various invitro and invivo studies have been
performed, including Mg-LDH based materials with and
without drugs (e.g. ciprofloxacin). Different application
sites like the middle ear or the condyle of New Zealand
White rabbits were in the focus of the studies.

EXPERIMENTAL METHODS

Cell compatibility, osteoproliferative properties and
applicability in local drug delivery systems had been in
the focus of our earlier in vitro and in vivo studies.

In our recent in vivo study, the degradation behaviour of
a Mg-Al-LDH coating in the middle ear of New
Zealand White rabbits was investigated. Furthermore,
the examination of the degradation rates of different
Mg-LDH coatings is in the focus of our recent in vitro
study.

RESULTS AND DISCUSSION

Mg-Al and Mg-Fe-LDHs were proved to be cell
compatible with NIH3T3 and MG63 cells under
standard conditions. Cylindrical pellets made from these
LDHs (3x3 mm) were inserted into femur condyles of
New Zealand White rabbits. According to CT and
histological data gained in this in vivo study, the Mg-Al-
LDH appeared to be the most promising Mg-LDH of
our studies with respect to bone-healing purposes.

In another invivo study, middle ear implants were
coated with a ciprofloxacin/Mg-Al-LDH mixture and
inserted into the middle ears of New Zealand White
rabbits. The coatings could release sufficient amounts

of antibiotics to curb an infection that was triggered
directly after surgery by P. aeruginosa, while the effect
was attenuated when the infection was set one week
after surgery’. The controled release could also be
demonstrated in an in vitro infection model for over two
weeks, employing similar ciprofloxacin/Mg-Al-LDH
mixtures.

The in vivo stability of LDH coatings in the middle ear
was investigated in a subsequent study. Over the time
span investigated, the Mg-Al-LDH coatings turned out to
be practically stable in the middle ear of New Zealand
White rabbits, which opens possibilities for applications
with extended functional life times.

In case of some LDHs, storable LDH nanosuspensions
could be obtained. Also coating techniques for various
substrates were established. For further applications, a
spray coating chamber was customized and proved
suitable for the semi-automatic spray coating of
potential implant materials. This device was used to
create samples for our latest invitro study, which
showed that different Mg®" release rates can be realized
by altering the coating conditions and, as expected, the
Mg?" contribution to the coating.

CONCLUSION

Mg-LDHs are a promising class of adjustable
biomaterials with regard to the application as implant
coatings. Under the experimental conditions the
investigated LDHs showed good cell compatibility,
osteoproliferative properties and were suitable for local
drug delivery. The composition of the respective Mg-
LDHs can be varied, i.e. the choice of ions and their
ratios, making this class of materials adjustable for
different purposes.
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INTRODUCTION

Inconsistency in results of in vitro fatigue testing of
bone cements has been reported. One possible reason
for this variation is the use of a wide range of testing
regimes, with limited consideration to the possible
effects of the testing method and stress amplitude on the
measured fatigue behaviour of various bone cement
compositions. The effect of testing method (moulded or
machined surfaces of rectangular or circular specimen
shapes), but at only one stress level (+20MPa), has
previously been examined' using two cements and
significant variations in fatigue lives were found. An
earlier study® considered only the effect of specimen
cross sectional shape (produced by moulding), again at
one stress level (£15MPa), showing longer fatigue lives
for the circular specimens of the three cements tested.
In terms of considering the effect of stress level, one
study® compared the fatigue behaviour of four bone
cements. Fully reversed loading at five stress levels of
circular machined specimens was compared to one level
stress of tension-tension of rectangular moulded
specimens. Significantly less range of differences was
reported between the fatigue lives of the cements when
the former method was used.

In the current study, the fatigue behaviour of two bone
cements was compared over a range of in vitro fully
reversed tension-compression stress levels. The process
was comparably performed for different specimen
types, followed by S-N analysis.

EXPERIMENTAL METHODS

Two different bone cement compositions were used:
SmartSet GHV Gentamicin (including 2.9wt% ZrO,
opacifier) and unmedicated DePuy CMW1 (including
6.2wt% BaSO, opacifier). Test specimens were
manufactured by both direct moulding and machining
as rectangular (ISO 527) or circular (ASTM F2118)
cross sectional shapes. Four specimen types were
produced: rectangular moulded (RDM), rectangular
machined (RMM), circular moulded (CDM) and
circular machined (CMM), providing four test specimen
types. After a minimum of a week soaking in 37°C
saline, at least 5 specimens from each category of both
cements were tested to failure at each of four fully
reversed tension-compression stress amplitudes: +12.5,
+15, +20 and +30 MPa. Cycles to failure for each
specimen was recorded and an S-N curve for each
specimen testing method was established by plotting the
maximum stress levels against the log of cycles to
failure. S-N diagrams were produced which compare
fatigue behaviour of the two cements in a specific
specimen production and shape method.

RESULTS AND DISCUSSION
The S-N diagrams are shown in Figure 1. Each diagram
compares the fatigue behaviour of the two cement

compositions for one type of specimen shape and
surface finish. Generally, over the tested in vitro stress
range, the results showed reverse fatigue performance
of the two compositions such that SmartSet GHV, in
comparison to DePuy CMW1, provided shorter fatigue
lives at the highest stress levels and obviously longer
lives as the stress amplitude decreased towards the in
vivo levels. The results, meanwhile, showed differences
in fatigue lives among the testing methods which also
varied within the individual stress level.

This implies that the fatigue fracture of different
cements can perhaps be dissimilarly and even
contradictorily controlled by the adopted stress regime
starting with the type of specimen used and ending with
the stress amplitude allocated.
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Figure 1 Comparison of S-N curves of SmartSet cement
(blue) and DePuy CMW1 cement (red) using testing
methods of a) RDM, b) RMM, ¢) CDM & d) CMM
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CONCLUSIONS

Description of fatigue behaviour of bone cements can
largely be driven by the selection of the specimen type
along with the stress parameters. Thus, when measuring
the fatigue life of bone cement, the effect of the stress
regime is to be considered, unless an optimal criterion is
agreed upon.
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INTRODUCTION

Functionalization of the surface with cell adhesive
molecules is a straightforward and versatile strategy to
confer bioactivity to titanium implants and accelerate
osteointegrative  processes. Such approach has
classically focused on the use of full-length proteins,
protein fragments or synthetic oligopeptides derived
from the extracellular matrix*. However, defining which
coating system guarantees the best cellular response has
been a matter of discussion during the last decade.
Peptidomimetics have emerged as a very promising
alternative to amino acids based- ligands, due to their
high and selective cell-binding activity, low
immunogenicity and high stability in serum. In this
study, an avp3 and an o5B1 integrin selective
peptidomimetic? (fig. 1) have been covalently anchored
to titanium surface, and their ability to promote
osteointegration investigated by means of cell adhesion,
proliferation and differentiation study of osteoblast-like
cells.

stability of the coating system. Both peptidomimetics
significantly stimulated a positive cell response in terms
of adhesion, proliferation and differentiation of SaOS-2
cells compared to wuncoated Ti. Interestingly,
cytoskeleton organization of cells was particularly
enhanced on peptidomimetic functionalized surfaces,
and projected area almost reached the one obtained on
full-length proteins (fig. 2). Furthermore,
peptidomimetics  properly  supported osteoblastic
differentiation, which was assessed by alkaline
phosphatase activity and calcified matrix deposition.

Fig 2. Immunofluorescence micrographs of SaOS-2 cells
adhering on control Ti surface (a) and peptidomimetic
functionalized Ti surface (b), after 4 h of incubation in
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Fig 1. a5B1- (a) and avp3- (b) selective peptidomimetics.

EXPERIMENTAL METHODS

Commercially pure (CP) grade 2 titanium disks were
polished to obtain mirror-like surfaces (R, =~ 40 nm).
Peptidomimetics were covalently immobilized on the
surfaces via silanization with 3-(aminopropyl)-
triethoxysilane  (APTES). Vitronectin (VN) and
fibronectin (FN) coated surfaces were selected as
positive controls. Contact angle and surface energy
measurements, white light interferometry, XPS and
fluorescent labeling methods were used to characterize
the physicochemical properties of the surface.
Osteosarcoma cell line SaO0S-2 was chosen to evaluate
cell response, by means of adhesion, proliferation and
differentiation studies.

RESULTS AND DISCUSSION

The coating strategy was proved effective to attach
bioactive mimetics to Ti surface. Moreover, biological
activity of the synthetic cues was retained after
ultrasonication treatment, proving the mechanical

serum-free medium. (bar = 20 um)

CONCLUSIONS

The covalent immobilization of integrin-selective
peptidomimetics on Ti surfaces was successfully
achieved through a simple silanization protocol. The
presence of integrin-selective cues significantly
stimulated spreading and cytoskeleton organization of
Sa0S-2 cells. Proliferation and expression of both the
early marker of osteoblastic differentiation and the early
indicator of mineralized matrix deposition were also up-
regulated.

Thus, the strategy reported in this study has proved
effective for improving Ti bioactivity and holds great
potential for stimulating osteointegration of implant
materials in vivo.
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INTRODUCTION

Cylindrical collagen scaffolds with longitudinal pore
orientation have the potential to significantly improve
the performance of tubular constructs for peripheral
nerve regeneration which are used as alternatives to
nerve grafts. The sterilization process is a fundamental
step in the fabrication of implantable materials, and the
selection of an appropriate sterilization method is
critical since materials may undergo chemical and
physical alterations that may compromise their
structural integrity and functional characteristics'. Moist
heat cannot be used for sterilization of collagen
products since autoclaving denatures protein? instead
ethylene oxide gassing (EtO) and B irradiation are
currently used for sterilising collagen scaffolds®. As
such, the objective of this study is to compare the
impact of dry heat sterilization (DHS), EtO gassing and
B irradiation on the microstructure, biodegradation and
in vitro proliferation and infiltration of the rat Schwann
cell line RSC96 within collagen scaffolds designed
specifically for peripheral nerve regeneration. In this
way we want to determine the ideal sterilization method
for a novel class I11 implantable medical device.

EXPERIMENTAL METHODS

Synthesis and sterilization of collagen scaffolds.
Collagen scaffolds with axially oriented pores were
fabricated by a freeze-drying procedure, starting from
aqueous suspension of Type | collagen, and
dehydrothermally and chemically crosslinked. Scaffolds
were then sterilized by EtO, p-irradiation, or dry heat.
Scaffold characterization. Morphological evaluation
was performed by scanning electron microscopy
(SEM). Resistance to enzymatic degradation was
evaluated by exposure to collagenase for different
incubation times in vitro.

Cell response. Scaffolds were seeded with RSC96 and
cultured for 6 days. Cytocompatibility and cell
infiltration were identified by the MTT assay and
histological staining, respectively.

Statistical significance was determined using one-way
ANOVA and Fisher’s PLSD test.

RESULTS AND DISCUSSION

Morphology. All the scaffolds showed a highly
longitudinal oriented pore structure. No major
differences in morphology were observed among
scaffolds sterilized by the different methods.
Degradation. Preliminary analysis showed accelerated
enzymatic degradation of [-sterilized scaffolds
compared to EtO-sterilized and non-sterilized controls.
This finding is consistent with the literature, which
suggests that B sterilized collagen scaffolds may have

an altered biodegradation profile which could
potentially affect the tissue regeneration process.
Cytocompatibility and cell infiltration. After 6 days of
culture, cell proliferation measured by the MTT assay
was not significantly influenced by P sterilisation;
whereas, there was a 16% increase in cell proliferation
compared to DHS (p < 0.01) when cells were seeded on
scaffolds sterilized by EtO (Figure 1a). Thus, neither
sterilization method resulted in reduced cell viability
compared to the control. Cell infiltration, distribution,
and morphology within the scaffolds, observed on H&E
stained sections, were comparable among the different
sterilization groups. In all cases cells were well
dispersed throughout the entire scaffold and showed
typical morphology (Figure 1b). Therefore, the ability
to homogeneously seed the scaffolds with cells was not
compromised by the three sterilization methods tested.
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Figure 1. Cell proliferation by MTT assay within

scaffolds after 6 days culture (a, mean + SD, n=8);
Representative H&E stained section showing a cell-
seeded scaffold (b, scale bar 100um).

CONCLUSION

The clinical use of collagen scaffolds requires the
selection of a suitable sterilization process, which
causes minimal alteration of material properties and
avoids the risk of cytotoxic residues. We found that EtO
and B treatment did not induce morphological change of
the collagen scaffolds, nor did they negatively affect
cell proliferation within the scaffolds after 6 days of
culture. However, preliminary results indicated an
accelerated degradation of B-irradiated scaffolds which
could have an effect on scaffold performance in vivo.
Further characterization of the collagen scaffolds is
ongoing in our laboratory to evaluate other parameters
which could be affected by sterilization.
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INTRODUCTION

The immune cell surface is self-organised into nano-
and micro-scale domains of key signalling components
that rearrange into more complex architectures on
activation,! however it is not yet known whether this
super-molecular organisation is a requirement, or by-
product, of immune cell activation. Here, we fabricate
an artificial immune synapse with controlled spatial
distribution of key stimulatory ligands on the nanoscale,
and use these materials to determine if the nano-scale
organisation of stimulatory ligands can be used to
control the activation of human immune cells.?

EXPERIMENTAL METHODS

Fabrication of Biofunctionalised Nanoparticle Arrays
Gold nanoparticle arrays were synthesised through
Block Copolymer Micellar Lithography (BCML).
Specifically, block copolymer PS-b-P2VP was used to
generate reverse micelles in solution that were loaded
with gold chloride, dip coated onto glass slides, and
treated with a hydrogen plasma to generate hexagonally
packed gold nanoparticles with uniform order and inter-
particle spacing between 10-150nm. Gold nanoarrays
were then functionalised with stimulatory ligands,
antibodies or antibody fragments to present biomimetic
surfaces with immune cell stimulatory ligands
positioned precisely on the nanoscale.

Cellular Response to Nanoscale Arrays

Primary human T and NK immune cells were incubated
on functionalised biomimetic nanoarrays. Cellular
response to altering inter-ligand spacing across the
nano-scale regime was measured by comparing the
distribution of signalling molecules at the nanopattern-
cellular interface region through optical and TIRF
microscopy. Individual donor responses  were
normalised to internal controls. Results were analysed
using non-parametric Mann-Whitney comparisons
between spacing regimes.

RESULTS AND DISCUSSION

Human CD4+ T cells are sensitive to the nanoscale
arrangement of stimulatory proteins. Early signalling
events, such as phosphotyrosine signalling, decrease
significantly as the spacing of stimulatory ligands
moves from 25-104nm. Furthermore, when activatory
ligands are positioned at 104nm spacing, immune cells
fail to respond to biomaterials in an activatory manner
(no greater response that adhesive background). The
decrease in response between 25-104nm is seen in both
adaptive (CD4+) and innate (NK) immune cell
responses to these stimulatory biomaterials.

Figure 1: Model of nano-scale protein arrays formed by
BCML. Image shows a 3D projected Scanning Electron
Micrograph ~ of the underlying  nanopattern,
superimposed with Anti-CD3 F(ab’), fragments.
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CD3 nanoarrays, where the anti-CD3 ligands were
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CONCLUSION

Here, we demonstrate that functionalised gold
nanoparticle arrays can be used to form artificial
immune synapses. Furthermore, we show that the
stimulation of immune cells is sensitive to, and can be
controlled by, the nano-scale arrangement of
stimulatory ligands at the cellular-material interface,
with a sub 110nm inter-ligand spacing being key to
activation. This technology offers the potential to direct
immunotherapy towards new biomaterials that can
controllably activate immune cells.
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INTRODUCTION

Medical devices and biomaterial implants are clinically
used in a variety of applications, and their performance
is critical to a patient’s overall health and quality of life.
However, biocompatibility remains the key issue to be
addressed for an optimal performance of such devices®.
Research is currently focusing on limiting the
encapsulation of the device due to chronic inflammation
and on increasing the sensitivity and longevity of the
implant by enhancing neovascularization®. Currently,
the most commonly used method to overcome these
obstacles is the use of drug releasing implants®. We
believe that this paradigm should be reconsidered in
view of their limited lifetime.

In the present work, we propose an innovative approach
to overcome this pitfall: gold presenting covalently
grafted anti-inflammatory or pro-angiogenic molecules.
Gold is widely used in medical devices due to its
excellent biocompatibility. Applications include wires
for pacemakers and gold-plated stents used to inflate
and support arteries in the treatment of heart disease, as
well as gold-plated myringotomy tubes that are used for
implantation in the tympanic membrane.

The objective of this study is to investigate the impact
of the anti-inflammatory molecule a-Melanocyte
Stimulating Hormone (HS-Ac-SYSMEHFRWGKPV-
NH2 or a-MSH) *, as well as the pro-angiogenic peptide
sequence GDSVVYGLR® on ameliorating the
biocompatibility of gold surfaces.

EXPERIMENTAL METHODS

Biofunctionalization

Our model is based on self-assembled monolayers
(SAMs) of thiol-bound carboxyl terminated oligo-
ethylene glycol (EO,-COOH) derivatives on gold.
Following this, a-MSH is grafted using a thiol-
maleimide bond, thus yielding EO;-MSH surfaces,
while SVVYGLR is coupled by peptide linkage to
obtain EO;-SVV surfaces. Peptide surface density was

quantified using PM-IRRAS.

O = GDSVVYGLR or HS-Ac-SYSMEHFRWGKPV-NH2

Schematic diagram of the bioactive modified gold surfaces
used in this study.

Biological studies

Proliferation was investigated in vitro by seeding a
small number of Human Umbilical Vein Endothelial
Cells (HUVECs) onto our surfaces and by counting

adherent cells after 96h. To discriminate the effect of
SVVYGLR from Vascular endothelial Growth Factor
(VEGF), experiments were performed with three VEGF
concentrations: 0.125%; 0.1% (normal) and 0% VEGF.

We assessed Foreign Body Reaction (FBR) in vitro by
seeding macrophages onto our surfaces and quantifying
their adhesion as well as the formation of
multinucleated foreign body giant cells after two weeks.

RESULTS AND DISCUSSION

Surface characterisation

PM-IRRAS confirmed that the EO,-COOH surfaces are
well ordered; tightly packed and can be prepared in a
reproducible manner. EO,-MSH and EO,-SVV were
successfully produced with surface densities of
SVVYGLR and a-MSH of 3 and 5 pmol per mm?
respectively.

Proliferation

HUVECs proliferated more on the EO;-SVV surfaces,
regardless of VEGF concentration. Importantly, without
VEGF stimulation, the surface grafted SVV was able to
compensate the absence of stimulation and to still
promote proliferation.

Foreign Body Reaction and inflammation

We observed a ten-fold decrease in macrophage
adhesion to the EO,-MSH surfaces when compared to
bare gold and EO;-COOH surfaces. In addition,
macrophage fusion did not occur on the EO,-MSH.

CONCLUSION

Bioactive gold surfaces with controlled surface density
were produced and characterized. HUVECSs respond to
the presence of bioactive molecules by proliferating on
surfaces presenting the SVVYGLR peptide. We plan to
get a deeper insight into the phenotype of adherent cells
by immuno-blotting for the MAP Kinase signaling
pathway which is widely implicated in angiogenesis.
Regarding FBR, surface bound a-MSH is beneficial in
limiting macrophage adhesion. These results have
motivated us to test for platelet adhesion and
complement activation which are also involved in FBR.
We also plan to probe for interleukin-6 expression in
HUVECs to quantify their inflammatory response to our
surfaces. Future work includes simultaneously
modifying gold surfaces with both anti-inflammatory
and pro-angiogenic molecules and to test their effect on
cell behavior.
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INTRODUCTION

Layer by layer (L-b-L) deposition of polyelectrolytes is a
versatile technique which has been explored as a smart
coating for tissue engineering applications?. The most
studied film from synthetic polyelectrolytes, such as
poly(styrene sulfonate) and poly(allylamine
hydrochloride), are relatively stiff and thus favour cell
behaviour. Their drawbacks for clinical use are due to the
absence of approval by the European medicinal authorities
and to potential inflammatory risks. Designing L-b-L
using natural polyelectrolytes (polysaccharides or
proteins) is then of great interest for medical applications.
L-b-L made from Chitosan (CHI) and Hyaluronic Acid
(HA) are highly hydrated and often behave as gel-like with
a weak stiffness®. Yet, it is generally accepted that cells
cannot be easily cultivated on those soft substrates. In this
study, we aimed to investigate the effect of HA molecular
weight on biocompatibility of CHI/HA multilayer coating.

EXPERIMENTAL METHODS

Hyaluronic acids (HA-1, HA-2 and HA-3 provided by
Soliance, France), with 33 500 Da, 363 200 Da and 1.06
MDa molecular weight respectively, were dissolved in
NaCl (0.15 M) and used as polyanion. Chitosan (CHI,
from Sigma Aldrich) dissolved in HCI (4 mM) was used
as polycation. On cleaned cover glasses, CHI was
adsorbed for 5 min followed by HA adsorption (contact
time of 5 min). Each polyelectrolyte adsorption followed
by an extensive NaCl (0.15 M) rinsing step. This process
was repeated until the buildup of 15 bilayers film, with an
additional terminating layer of CHI.

Stem cells from Wharton’s Jelly (WJ-SC) adhesion and
proliferation of were highlighted through cytoskeleton
visulalization and MTS assay respectively.

RESULTS AND DISCUSSION

WJ-SC viability was assessed by MTS assay, following
the mitochondrial activity, for 3, 6, and 8 days. CHI/HA
films composed of HA-1 and HA-2, i.e. Mw < 400 kDa
displayed significantly higher cell proliferation compared
to corresponding films formed of HA with Mw > 1 MDa.
Cells are able to sense their microenvironment and to
respond by adjusting the organization of their
cytoskeleton, so we highlighted CHI/HA biocompatibility
by a complementary approach based on cell spreading via

cytoskeleton arrangement. After 15 days of culture, a
confluent layer with typical fibroblastic cell shape and
with polymerized F-actin fibers was observed on L-b-L
made from HA-1 and HA-2 whereas WJ-SC cultivated on
L-b-L made from HA-3 remained rounded (Figure 1).

HA-2 HA-3

HA-1

Figure 1: Visualization of cytoskeleton of WJ-SC after 15 days
of culture on L-b-L made from CHI and HA named HA-1, HA-2
and HA-3 with 33 500 Da, 363 200 Da and 1.06 MDa
respectively molecular weight. The cytoskeleton was visualized
by actin filament staining with Phalloidin (green labeling) with
Blue nucleus counterstaining of WJ-SC. Objective X 63 Oil.

The Young modulus of the films is under investigation.
CONCLUSION

We demonstrated for the first time, that cell adhesion and
proliferation on CHI/HA multilayer film could be
improved using HA with MW<400 kDa. Our next step
will be to determine the effect of Young modulus of these
coatings on their osteogenic potentials.

REFERENCES

1- H. Kerdjoud;j et al., Soft Mater (2010), 6: 3722—
3734.

2- V. Gribova et al., Chemistry of Materials (2011),
24: 854-869.

3- A. Schneider et al., Langmuir, (2007), 23: 2655-
2662.

ACKNOWLEDGMENTS

The authors thank either PICT (URCA) and the Maison
Blanche gynaecology service headed by Pr. O. Graesslin
for providing umbilical cords

¢p 26" European Conference on Biomaterials, Liverpool, 31 August — 3" September 2014



21-5

Cytotoxicity of functionalized graphene to osteoblast-like cells

Anke Bernstein'”, Dirk Heinrich®, Norbert P. Stidkamp®, Hermann O. Mayr* , Michael Seidenstiicker’ Ralf Thoman?,
Markus Stiirzel?, Rolf Miilhaupt®

'Department of Orthopedic and Trauma Surgery, Albert Ludwig University of
Freiburg, ?Freiburg Materials Research Center (FMF) and Institute for Macromolecular Chemistry, Germany,
anke.bernstein@uniklinik-freiburg.de

INTRODUCTION

Among carbon fillers, graphene-based carbon
nanomaterials are expected to efficiently reduce wear,
simultaneously improving the mechanical properties of
UHMWRPE composites in artificial joint applications.
During the last decade, graphene development has
become one of the hottest topics in the fields of material
science, physics, chemistry, and nanotechnology. An
important objective is to elucidate the interactions
between graphene and bioorganism. The reinforcement
of UHMWPE with graphene leads to a new family of
artificial ~ joints.  However,  graphene/UHMWPE
composites are rarely reported.” * Since wear of such
graphene/lUHMWPE composites can open an entry
route of carbon nanoparticles into the body, it is
imperative to learn more about the cytotoxicity of
graphene. In this study we use aqueous emulsifier-free
functionalized graphene (FG)- dispersions (FG-D),
derived from thermally reduced graphite oxide (600
m?/g), as model system to examine the effect of FG on
the in-vitro cytotoxicity.

EXPERIMENTAL METHODS

The cytocompatibility and the proliferation of different
bone markers are assessed using MG 63 cells. Since FG
rapidly aggregates when dispersed in the cell culture
medium, suspensions of micro-sized FG assemblies
(FG-S) are obtained for comparison, thus enabling to
understand the role of size, shape and content of FG
without changing the FG functionality. FG (0, 0.01, 0.1,
1, 10, and 100 pg/mL), prepared by thermal GO
reduction, was diluted with serum free and phenol red
free cell culture medium (FG-S) or in water (FG-D).?
WST-1 assay was used to examine cell status of two
different dispersion of FG. We also estimated the
number of live cells, the proliferations, the protein
content, and the ALP- and LDH release. One focus of
this study was the effect of FG in different suspensions
on maturation of cultured osteoblast (immunhistological
investigations: COLI, ON, and AP). To evaluate
possible changes in cell morpholgy induced by
graphene ESEM images were obtained. SPSS version
19 for Windows (SPSS Inc., Chicago, USA) was used
for graphic presentation and statistical processing of the
results.

RESULTS AND DISCUSSION

We report the synthesis, dispersion, and cytotoxicity of
FG (600 m?/g), prepared by thermally reducing graphite
oxide. As a function of the dispersion process and
dispersion medium, it was possible to vary size and
shape of FG without changing functionality. While
suspension of FG in culture media afforded large

micron-sized FG-assemblies (FG-S), able FG nanosheet
dispersions (FG-D) were obtained upon high pressure
homogenization in water. It was possible to add FG-D
to culture media without encountering FG
agglomeration. Determination of cell viability, cell
proliferation, cell shape analysis including detection of
plasma membrane integrity and osteogenic cell
differentiation show a good cytocompatibility of FG,
independent of its size, shape, functionality, and surface
area. The proliferation of different bone markers is also
identical.  There is no internalization of FG in
osteoblast like cells up to 14 days. FG has a high
adsorption capacity of proteins and cells, owing to the
presence of functional groups. A high FG concentration
of 100 pg/mL can lead to artefacts in biological assays
and other investigation methods. To the best of our
knowledge, this is the first study that examines the
behaviour of osteoblast like cells over a prolonged
period of exposure to FG.

CONCLUSION

Our studies have demonstrated that a high specific
surface is resulting in a strong interactions of FG with
the plasma membrane of cells. This process is not
combined with cytotoxic effects up to 10 pg/mL. A
concentration of 100 pg/mL can lead to artefacts in
biological assays and other investigation methods
concerning toxicity because of the very high surface
area of TRGO. High protein adsorption followed by
strong cell adsorption. This provides strong evidence
that FG, independent of its size and shape, is highly
cytocompatible below concentration of 100 pg/ml. In
conclusion, FG incorporated in UHMWPE affords
bearing materials for implants with a high
cytocompatibility combined with improved mechanical
properties, make them promising material for artificial
joints.*
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INTRODUCTION

In current bone tissue engineering strategies the
obtention of sufficient angiogenesis during tissue
regeneration is still a major limitation in order to attain
construct integration and tissue functionality. This
drawback is further relevant when considering large
bone defects, where the amount of oxygen required for
cell survival is limited to a diffusion distance between
150-200 um from the supplying blood vessels. Several
strategies have been described to tackle this problem,
mainly by the use of angiogenic factors or endothelial
progenitor cells. However, when facing a clinical
scenario these approaches are inherently complex and
present a high cost. As such, more cost effective
approaches are awaited. We have recently demonstrated
that the increased local concentration of calcium (Ca)
ions could induce the migration, maturation and
organization of endothelial progenitors®. Moreover, a
composite biomaterial of poly(lactic acid) (PLA) and
Ca phosphate glass has shown to elicit proangiogenic
and chemotactic properties on endothelial precursor
cells in vitro®. Here, we tested electrospined PLA fiber-
based materials, containing different ratios of calcium
phosphate glass nanoparticles, subcutaneously in mice.
These distinct formulations allowing different Ca
release kinetics to the vicinity of the matrix expect to
improve vessel formation into the biomaterial.

EXPERIMENTAL METHODS

Aligned electrospun PLA nanofibers containing glass
ceramic nanoparticles (CaP) at a mass ratio of 0, 10, 20
and 30% (i.e. PLA, NP10, NP20 and NP30,
respectively) were prepared as previously described®.
One cm diameter membrane disks were cut and
sterilized by UV. The biomaterials were implanted
subcutaneously in the dorsal pouch of swiss strain
female mice (3 month, n=6 for each material). At 1 and
4 weeks post implantation animals were sacrificed and
materials, together with the surrounding tissue, were
recovered. Samples were fixed in 4% paraformaldehyde
for 24 hrs at 4°C and then processed for cryosection.
Sequential 8 um sections were performed; samples were
then processed for HE staining or
immunohistochemistry ~ for CD31. The same
implantation procedure was equally performed for 3
weeks of implantation, samples were recovered, snap
frozen and homogenized for total protein extraction. A
dot blot array of angiogenic factors (Abcam) was used
to assess the different composites. Using the Graphpad
Prism 5.0 software, statistically significant differences
between several groups were analyzed by the non-
parametric Kruskal-Wallis test, followed by a Dunns
post-test. A p<0.05 was considered to be statistically
significant.

RESULTS AND DISCUSSION

All constructs tested showed augmented cellular
penetration with increased time of implantation. An
increase on microvessel formation was observed in the
case of the constructs containing glass ceramic
nanoparticles, when compared with PLA alone, at both
1 and 3 weeks post implantation (see figure 1).
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Figure 1- Evaluation of the number of vessels present
inside the biomaterial (i.e. PLA, and PLA containing
10, 20 and 30% (w/w%) CaP nps) upon 1 and 4 weeks
of subcutaneous implantation (AvertSD, * and **
denote significant differences from PLA alone, with
p<0.05 and 0.025, respectively, n=6).

Additionally, this effect was shown to correlate with
their mass ratio and their Ca release profile. Angiogenic
factor array assessment, at 3 weeks post implantation,
revealed an increased expression of key pro-angiogenic
and chemotactic factors for the 20% composite
materials in comparison with PLA alone or sham-
operated animals. Further studies are being performed
to clarify the in vivo mechanism for improved
angiogenesis. Additionally, the evaluation of selected
materials in a bone orthotopic site in a rat critical size
defect model is underway and will shed light on the
impact in bone regeneration strategies.

CONCLUSION

The developed composite materials have the ability, in
Vivo, to increase the vessel formation into the implanted
structures. This approach, due to its simplicity, presents
an attractive strategy for clinical musculoskeletal repair.
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INTRODUCTION

Non-viral gene carrier plays an important role in gene
delivery for gene therapy. Polyethyleneimine (PEI),
which is regarded as the “golden” standard for gene
delivery, is one of the most effective non-viral gene
carriers in vitro and in vivo because of its unique
combination of high charge density and enhanced
“proton sponge effect” in endolysosome. High
molecular weight PEI shows high transfection activity,
but the high degree of toxicity of PEI to cells was
caused by its membrane disruptive properties. Many
approaches, such as acetylation of PEI and
incorporation of nontoxic derivatives, have been
explored to reduce the genotoxicity of PEI, the
transfection efficiency of the modified PEI decreased
generally with the amino modification of PEI.*

Herein, we developed a novel biodegradable gene
targeting nano-carrier for rapid endothelialization of
endothelial cells (ECs) in vitro. We synthesized
biodegradable amphiphilic copolymers having targeting
peptides to form the nano-carriers with ZNF580 and
VEGF genes by self-assembly.

EXPERIMENTAL METHODS

Three triblock amphiphilic copolymers, methoxy-
poly(ethylene glycol)-block-poly(3(S)-methyl-2,5-
morpholinedione-co-glycolide)-graft-polyethyleneimine
(mPEG-b-P(MMD-co-GA)-g-PEI) with different 3(S)-
methyl-2,5-morpholinedione and glycolide content were
synthesized. Nanoparticles (NPs) were obtained via
self-assembly of these copolymers.

The triblock copolymers were characterized by FT-IR,
DSC, GPC and 'H NMR. The morphology and
properties of nanoparticles were evaluated by TEM, gel
electrophoresis, zeta potential and particle size analysis.
Cytotoxicity, cellular uptake and transfect efficiency
were evaluated with EA. hy926 cells in vitro.

RESULTS AND DISCUSSION

mPEG was introduced as the initiator to form a
hydrophilic corona due to its high hydrophilicity and
flexibility of the backbone. As an effective
cyclopeptide, 3(S)-methyl-2,5-morpholinedione (MMD)
was copolymerized with glycolide (GA) to form the
polydepsipeptide structure. The molecular weight of
diblock copolymers and the content of mPEG, MMD

and GA in copolymers were estimated by 'H NMR
and/or GPC. The triblock mPEG-b-P(MMD-co-GA)-g-
PEI copolymers were prepared by reaction with PEI
through a reactive spacer, and also covalently linking
with targeting pepetides CAG or REDV.

L o
P AL Self assembly \,L\f “i~£w3‘\ Condensation 2h f
% a Y &4 o o g
i AOL jw e _QC:)%M 5 ;
ﬂf(/éy\f &
the? %

Fig. 1 NPs/gene complexes were prepared by self-
assembly of three triblock amphiphilic copolymers and
DNA condensation.

Nanoparticles (NPs) were obtained via self-assembly of
these copolymers. The hydrophobic core composed of
P(MMD-co-GA) segments provide crosslinking points
for numbers of PEG and short PEI chains to form a high
hydrophilic and positive charged corona/shell of NPs.
Using these NPs, VEGF gene, ZNF580 gene for rapid
endothelialization were efficiently transported into
EA.hy926 cells. Because of hydrophilic PEG chains and
low molecular weight PEI in the triblock copolymers,
the cytotoxicity of these NPs and their complexes with
pPEGFP-ZNF580 was decreased significantly. The
transfection  efficacy @ of  NPsS/pEGFP-ZNF580
complexes was as high as LipofectamineTM 2000
reagent to EA.hy926 cells in vitro. The proliferation and
migration of EA.hy926 cells were improved greatly by
the expression of pEGFP-ZNF580 after 60 hours.

CONCLUSION

The mPEG-b-P(MMD-co-GA)-g-PEI based NPs could
be a suitable non-viral gene carrier for ZNF580 gene to
enhance rapid endothelialization.
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INTRODUCTION

Cardiovascular disease is the leading cause of death
worldwide, accounting for 29% of all global deaths and
is set to rise to 23 million deaths a year by 2030
Arterial bypassing is generally performed with
autologously harvested vessels or synthetic grafts.
However, for small diameter vasculature (<6 mm),
synthetic and autologous grafts suffer from poor
patency rates due to thrombosis, aneurysm formation
and compliance mismatch. Thus, the focus of this
project is the development of a tissue engineered blood
vessel (TEBV) for small diameter vessels.

In this context, the aim of this study was to develop a
scaffold with optimised intrinsic physiochemical
characteristics which displayed the capacity to support
smooth muscle cells in vitro while subsequently
displaying suitable viscoelastic properties capable of
sustained biomechanical conditioning in a custom
designed pulsatile bioreactor. In addition, in order to
emulate the architecture of native vessels we
investigated novel fabrication methods to develop a
multi-layered tubular architecture.

EXPERIMENTAL METHODS

Elastin is a key component of native vasculature where
it is responsible for the elastic recoil of vessels and has
been shown to have a role in smooth muscle cell (SMC)
behaviour?. Thus, in this study, an elastin and collagen
type | tubular composite scaffold was developed with
the aim of providing a more natural viscoelastic
response and to control SMC activity. An advanced
biofabrication technique was developed which enabled
the construction of a bilayered tubular construct via a
combination of dehydration, freeze-drying and
crosslinking.

Mechanical properties were analysed by uniaxial tensile
testing, creep testing, and cyclical strain recovery to
determine the viscoelastic response. Microstructure was
analysed via porosity, pore size analysis and scanning
electron microscopy. Subsequently, we evaluated the
biological response by assessing the effect of elastin
addition on SMC phenotypic modulation towards a
synthetic or contractile phenotype, which was assessed
via proliferation and gene expression analysis.
Additionally, histology was carried out to determine the
distribution of collagen and elastin as well as a
qualitative assessment of the ability of smooth muscle
cells to adhere to, migrate and proliferate within the
scaffolds following 28 days culture.

RESULTS AND DISCUSSION

Elastin caused a more natural viscoelastic response via
increased creep resistance and improved recoil
(p<0.05). Additionally, elastin addition resulted in
earlier gene expression of mid/late stage contractile
smooth muscle cell proteins which are necessary for a

vasoactive vessel. This biomimetic biomaterial was
subsequently fabricated into an innovative architecture
which partially emulates native architecture through its
bilayered tubular structure. The outer porous layer was
found to have a pore size (~90pum) and porosity (~98%)
in the ideal range to support cells while the dense inner
layer was designed to support a confluent endothelium
and increase the grafts mechanical properties.
Following 28 days culture the SMC seeded tubular
scaffold was remodelled into a dense organised tissue
with a homogenous cell distribution.

Figure 1 Macroscopic bilayered tubular collagen-elastin
scaffolds (A), under SEM (B), following 28 day culture

the construct was remodelled to a dense tissue (C) the
organised matrix can be seen via H & E staining (D).

CONCLUSION

In this study, we have shown that elastin addition to
collagen scaffolds can play a major role in the scaffolds
biological and mechanical response. Collectively, this
study has led to the development of a composite
scaffold with optimised intrinsic physiochemical
characteristics which displayed the capacity to support
smooth muscle cells in vitro while subsequently
displaying suitable viscoelastic properties. This multi-
layered collagen-elastin scaffold represents an excellent
scaffold choice for further culture in a biomimetic
environment to produce a functional tissue engineered
vascular graft. Consequently, ongoing research focuses
on the application of dynamic biophysical stimulation
within a custom-built vascular bioreactor to aid in the
maturation of the engineered blood vessel.
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INTRODUCTION

Polyurethanes (PU) are the commonly used for cardiac
valves, vascular prostheses, and heart assisting devices
due to their acceptable blood compatibility and
mechanical properties [1,2]. Nonetheless, polyurethanes
are susceptible to hydrolytic degradation, encrustation
and thrombosis [3]. Therefore, materials with improved
biocompatibility and antimicrobial properties are still
needed. Here, the basis for such materials are
segmented copolymers with microphase separated
structure (similar to segmented polyurethanes), but
composed of hard segments as in poly(ethylene
terephthalate) (PET). In this multiblock copolymer, the
soft segments were composed of hydrophobic ethylene
esters of dimerized fatty acid (DLA).

The present work will focus on the static mechanical
properties and microbiological properties of new
segmented polyester TPE containing dimerized fatty
acid (PED), proposed as alternative material to PU.

EXPERIMENTAL METHODS

Static mechanical testing was performed with Instron
3366 according 1SO 527-1:1998 at 22 and 37°C. TPU
was used as reference material. E. coli cells were
cultured on the surface of PED and reference PU
polymers, respectivelly. The samples were incubated
for 24 h in a medium containing E.coli cells
(ATCC25922 strain) at 37°C under stationary
conditions. After incubation, sample surfaces were
extensively washed with deionised water and labelled
by immersion in 1 ml PBS and 100ul MTT. The
bacterial cells colonization was evaluated based on
spectrophotometric measurements of absorbance at
A=570 nm.

RESULTS AND DISCUSSION

PED material containing 50wt% hard segments showed
static mechanical properties comparable to medical
grade PU (Table 1). The influence of temperature on
mechanical stability of both PED and TPU materials is
observed, modulus drops with increasing temperature,
however for the polyester, decrease of the values is
significantly lower than for polyurethanes.

The material susceptibility to E.coli colonization was
assessed. PED showed distinctly reduced number of
adhered bacteria (0.026@A=570nm) as compared to
medical grade polyurethane 0.033@A=570nm). The

reduced material susceptibility to microbial colonization
is explained by the presence of fatty acids in PED-50,
which have antimicrobial activity [4].

Table 1 Comparison of mechanical properties

E@0251% | E@50% | E @ 100%
Material strain strain strain
(MPa) (MPa) (MPa)

PU@ 22°C | 140,7+19,4 18,840,6 | 11,2%0,24
;250%-50 @ | 755:241 | 188204 | 101%02
PU@ 37°C | 66,6210,2 10,2+0,5 5,7+0,3
PED-50@

it 48,6+3,6 16,1405 8,6+0,3

Incorporating dimerized fatty acids into PED structure
increases the number of carbonyl groups (hydrophilic)
and methyl pendant groups (hydrophobic), resulting in a
polymer with amphiphilic properties. We speculate that
reduced number of adhered bacteria to PED surface can
be attributed to such amphiphilic structure. Further it is
possible, that these properties may also have a direct
antimicrobial effect.

CONCLUSION

New segmented polyester TPE containing dimerized
fatty acid (PED-50) shows markedly improved
mechanical characteristics, compared to medical grade
PU. PED-50 also showed diminished microbial
colonization. This material offers great promise of
higher safety and better performance in heart assisting
devices.
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INTRODUCTION

Aorta tissue regeneration is quite important with
consideration of the high prevalence of cardiovascular
diseases. Cardio-vascular tissue engineering has
produced a number of artificial vascular graft materials
for the replacement of failed vesselst. In addition to
synthetic graft materials, decellularised tissue-
engineered vascular grafts (TEVGs) have gained great
attention due to their innate high immunological
compatibility.

Most approaches to tissue decellularisation are based on
chemical treatment methods where ionic, non-ionic
detergents or enzymatic agents are applied. It was
reported that the ionic detergent SDS (Sodium
Dodecyle Sulfate) effectively removes cells and nuclear
remnants whilst preserving ECM (Extra Cellular
Matrix) structure2. In this study, we have decellularised
bovine aorta using a supercritical ~ fluid extraction
technique.

EXPERIMENTAL METHODS

Fresh bovine aorta samples obtained from a local farm
(Kazan, Turkey) were dissected in to 1 g annular pieces.
These aorta samples were treated with supercritical
carbon dioxide (sc-CO,) in a supercritical fluid reactor
(SFT, USA) at different pressures and for different time
periods. In these experiments the temperature remained
at 35 °C, the pressure was varied between 15 MPa and
20 MPa and treatment time was varied between 20 and
50 minutes. Ethanol was used as a co-solvent and,
before treatment; the supercritical fluid reactor was
filled with 20 ml ethanol (Sigma, Germany). Aorta
samples were placed inside a porous metal carrier,
which was then placed into the reactor. The degree of
decellularisation was evaluated histologically by
Haematoxylin-Eosin (H&E) staining and displayed
microscopically (Olympus, Japan). In parallel with
these treatments, chemical decellularisation was also
performed using the ionic SDS detergent. Aorta samples
were incubated in hypotonic 10 mM Tris Buffer (pH:
8.0) with 0.1% EDTA for 1 h. They were then exposed
to continuous shaking in a solution of 0.1 % SDS with
Tris buffer (10 mM Tris, pH 8.0) together with RNase
A (20 pg/ml) and DNase (0.2 mg/ml) at 37°C for 48 h®.
Subsequently, they were washed several times with PBS
to remove excess chemical residues.

RESULTS AND DISCUSSION

Figure 1 shows that the aorta treated with sc-CO, (c)
and 0.1% SDS (b) is quite different from native tissue
(). Both sc-CO, + ethanol and 0.1% SDS treatment
completely removed cell nuclei from the ECM.

Additionally, the ECM structure of the sc-CO,-treated
aorta was preserved more than the SDS-treated aorta.
The SDS-treated aorta showed a slightly loosened
collagen waveform when compared to the sc-CO,-
decellularised aorta.

Figure 1 . Haematoxylin and Eosin staining of bovine
aorta treated with supercritical carbon dioxide and SDS
a) native aorta (40x). b) aorta treated with 0.1% SDS 48
h (40x). c) aorta treated with sc-CO, + ethanol (40x)
(P=20 MPa, T=35°C, t=50 min).

As a result, the high transfer rate and high permeability
of sc-CO, has established it as a successful
decellularisation agent. Both characteristics allow the
easy and complete penetration of the tissue at
supercritical conditions (T:32 °C, P: 7.4 MPa).

CONCLUSION

Nearly all-chemical decellularisation protocols are
based on excessive and time consuming procedures,
which can take up to several weeks. Furthermore,
detergents have a strong affinity to the ECM and even
after several washing operations chemical residues
cannot always be effectively removed. The
decellularisation process disclosed in this abstract
carries  superiority to chemical decellularisation
procedures as not only is the carbon dioxide removed
completely from the tissue without leaving remnants
after treatment but the method also takes a significantly
shorter amount of time.
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INTRODUCTION

Owing to excellent mechanic properties, and easy
processibility, styrenic thermoplastic elastomers (STE)
have gained increasing interest in recent years as
potential biomaterials. Furthermore, certain triblock
copolymer STE may exhibit a cylindrical morphology
with anisotropic mechanical properties, akin to those
resulting from collagen orientation in some tissues,
heart valve leaflets for example®.

EXPERIMENTAL METHODS

4 compression moulded cylinder-forming block
copolymers  were examined: polystyrene-block-
polyisoprene-b-polystyrene (SIS), containing 30wt%
styrene from Kraton polystyrene-b-polyisoprene-b-
polybutadiene-b-polystyrene (S1/BS), containing
19wt% styrene, and polystyrene-b-polyethylene-b-
polypropylene-b-polystyrene (SEPS), containing
22wt% styrene, all from Kraton, and polystyrene-b-
polyisobutylene- b -polystyrene having 30wt% styrene,
manufactured by Innovia LLC., denoted as SIBS. SEPS
was subsequently heparin coated (Corline) (SEPS-
HEP). ePTFE, polyester (PE) and glutaraldehyde fixed
bovine pericardium (BP) were used as reference
materials.

Freshly drawn human whole blood was circulated for
90 mins in an in vitro closed loop model (modified
Chandler-Loop)>. Blood compatibility tests were
performed according to 1SO 10993-4, including
measures of thrombogenicity, activation of coagulation,
blood cell counts, platelet activation, and neutrophil
inflammatory response. Biomaterial samples were also
analysed with scanning electron microscopy.

RESULTS AND DISCUSSION

Polyester resulted in the greatest activation of the
coagulation pathway as indicated by TAT complex
formation, and uncoated STEs lead to moderate
activation. ePTFE and heparin coated materials lead to
minimal activation of the coagulation pathway.
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Levels of PMN-Elastase indicated that STE
biomaterials resulted in significantly less leukocyte
activation than polyester, and comparable to ePTFE.
The full blood count showed no significant differences
between biomaterials and ePTFE. However, STE
biomaterials resulted in significantly greater levels of B-
thromboglobulin release than in blood contacted with
ePTFE.

No significant thrombus generation was seen on the
biomaterials under SEM, and protein adsorption levels
(Fibrinogen and CD41) were similar to ePTFE.

CONCLUSION

Uncoated STE biomaterials are superior to polyester,
and bovine pericardium, but inferior to ePTFE, in
measures of hemocompatibility.

Heparin coating of STE biomaterials results in
hemocompatibility comparable to ePTFE.

STE biomaterials continue to show potential for
cardiovascular implant applications.
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INTRODUCTION

Angiogenesis, the outgrowth of blood vessels, is crucial
in development, disease and regeneration. Studying
angiogenesis in vitro remains challenging because the
capillary morphogenesis of endothelial cells (ECs) is
controlled by multiple exogenous signals. Therefore, a
set of in situ-forming starPEG-heparin hydrogels was
used to identify matrix parameters and cellular
interactions that best support EC morphogenesis.

EXPERIMENTAL METHODS

Hydrogels were synthesized utilizing multifunctional
starPEG-peptide-conjugates and  maleimide  pre-
functionalized  heparin.®  Primary human vein
endothelial cells (HUVECS) were cultured together with
primary human aortic smooth muscle cells (SMCs),
primary human dermal fibroblasts (HDFs) or human
bone marrow mesenchymal stem cells (MSCs) applying
cell-responsive  starPEG-heparin  hydrogels  pre-
functionalized with RGD-peptides, and pro-angiogenic
factors (VEGF, FGF-2 and SDF-1)% The formation of
tubular networks was analyzed utilizing time lapse
microscopy, immunostaining combined with confocal
laser scanning microscopy and transmission electron
microscopy.

RESULTS AND DISCUSSION

First, the influence of mechanical matrix characteristics
and the presentation of bioactive components to EC
network assembly was investigated. We found, that a
particular type of soft, matrix metalloproteinase-
degradable hydrogel containing covalently bound
integrin ligands (RGD) and reversibly conjugated pro-
angiogenic growth factors (VEGF, FGF-2 (F) and SDF-
1 (S)) could boost the development of highly branched,
interconnected, and lumenized endothelial capillary
networks.
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Figure 1: Capillary network formation is improved by the
synergistic effect of VEGF165, FGF-2 (F) and SDF1-a (S):
Mean branch length and branch density/mm2 were quantified
showing superior effect of soft hydrogels (200 Pa) containing
VEGF165, FGF-2 and SDF-1a. *p , 0.05, **p, 0.01, ***p ,
0.001, ANOVA.

Using these effective matrix conditions, 3D
heterocellular interactions of ECs with different mural
cells were demonstrated that enabled EC network
modulation and maintenance of stable vascular
capillaries over periods of about one month in vitro. Co-
culture with MSCs resulted in the longest average
branch length that contributed to the higher overall
network density, while no significant differences were
observed for the other co-cultures.

Figure 2: Left: Image of fluorescently labeled endothelial cells
(red, CMFDA) co-cultured with 10% MSC (green, CMTMR)
at 28 days showing capillary network in gross scale. Middle:
Immunostaining of endothelial cells (green, CD31) and MSCs
(red, F-actin) during the long-term culture showing cell co-
localization. Right: Confocal longitudinal and cross-section
image of a 28 day-old endothelial cell capillary (red-f-actin,
green-CD31, blue-nucleus) showing its multicellular
composition and internal lumen.

CONCLUSION

In summary, starPEG-heparin hydrogels enabled the
long-term in vitro investigation of heterotypic cell-cell
interactions during EC capillary formation, highlighting
the important regulatory role of supporting mural cells
in the angiogenic EC microenvironment. The
combination of various different mural cells with the
multifactor delivery in the hydrogel-based co-cultures
of ECs facilitated the most versatile modulation of
capillary EC networks, and could offer unprecedented
options for generating tissue and disease-specific
angiogenesis models.
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INTRODUCTION

Surface characteristics play a vital role in the
biocompatibility of any material. Studying surface
properties is thus of paramount importance, as the
outermost surface layer of a material has a tremendous
effect on the success or failure of a biomaterial.

The present work deals with the role of zeta potential
analysis as a surface sensitive technique for the
characterization of biomaterial surfaces. The zeta
potential is an interfacial parameter which describes the
charge a surface assumes when it gets in contact with a
liquid. Zeta potential analysis furthermore enables time-
resolved adsorption studies of biological compounds on
solid surfaces, thus contributing to the understanding of
e.g. protein-biomaterial interaction.

Zeta potential analysis is applicable to all classes of
materials used for biomaterial applications, i.e. metals,
polymers and ceramics.

EXPERIMENTAL METHODS
Zeta potential analysis of various materials was
performed with SurPASS Electrokinetic Analyzer.

The SurPASS method is based on the streaming
potential or streaming current technique, respectively. If
a surface is brought in contact with the electrolyte
solution, charges are formed at the solid-liquid
interface. Upon streaming the electrolyte solution across
the solid surface, the charge distribution on the surface
is shifted, giving rise to a — so called — streaming
potential at the interface. The streaming potential is then
used to calculate the zeta potential.!

The zeta potential strongly depends on the pH value.
The pH value where the zeta potential is 0 mV and a
charge reversal takes place is called isoelectric point
and describes the chemistry of a surface.

Being sensitive to the outermost surface layer of a
material, the zeta potential is also used to assess
adsorption processes®.

RESULTS AND DISCUSSION

Figure 1 shows zeta potential vs. pH dependences of the
inner surface of a poly(ethersulfone) (PES) hollow fiber
membrane used for hemodialysis before applying
surface treatment (1), after grafting with amino groups
(2) and after final surface modification with heparin (3).
The three curves allow for clear differentiation of the
individual treatment steps: The isoelectric point of the

inert PES membrane is shown at pH 4, whereas it is
shifted to alkaline pH (pH 8.2) after grafting with the
amino groups, which behave basic. After subsequent
treatment with heparin to increase the biocompatibility
of the membrane, the surface charge was found to be
negative due to the presence of sulfonic acid groups of
heparin which dissociate when exposed to the
electrolyte solution.
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Figure 1: pH dependence of zeta potential for
poly(ethersulfone) hollow fiber membrane with
different surface treatment.

The results indicate the applicability of zeta potential
analysis to study biocompatible surface coatings at real
samples.

CONCLUSION

Zeta potential analysis is a valuable tool for the study of
surface characteristics of biomaterials. A major benefit
of the SurPASS method is its application to biomaterial
samples of different shapes and geometries.

While the pH dependence of zeta potential provides
information on the surface chemistry, the real-time
study of adsorption kinetics furthermore enables the
optimization of solid surface properties.
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INTRODUCTION

Titanium is considered one of the most suitable
materials for hard tissue replacement, due to its
mechanical properties and bioinertness. It owes its
properties mainly to the thin naturally-formed,
amorphous TiO, film present on its surface. However,
this unstable, thin film can be replaced by a firmly
attached, hydrothermally-grown polycrystalline TiO,-
anatase coating, in order to enhance the surface
properties of the bare titanium®?.

The study of the surface properties of a biomaterial is
compulsory for interpreting their “bio” performances in
vivo. The surface charge is one of the most relevant
characteristics for understanding the events happening
at the interface, when the biomaterial comes in contact
with the human body. In particular, it is known that
proteins from the blood stream are the first
macromolecules which adsorb on the biomaterial
surface®.

Thus, the purpose of this work was to study the surface
properties of polycrystalline  TiO,-coatings, in
connection with their nanostructure, by analysing the
zeta potential and the protein adsorption on such
surfaces.

EXPERIMENTAL METHODS

A series of polycrystalline, nanostructured TiO,-
coatings were prepared by hydrothermal treatment (HT)
of titanium substrates, following the procedure
previously described™?. In short, machined titanium
discs were hydrothermally treated in aqueous
suspensions of Ti(iOPr), at 200 °C in different pH
conditions and different times.

The surface nanostructure and crystal morphology were
observed by scanning electron microscopy (SEM),
while the surface wettability was examined by sessile
drop contact angle (CA) measurements.

The zeta potential of bare (Ti NT) and HT titanium
substrates was determined by the streaming current
technique, using a SurPASS electrokinetic analyzer
(Anton Paar GmbH, Graz, Austria). Potassium chloride
(KCI) and phosphate buffer saline (PBS), with an ionic
strength of 0.001 mol/l in both cases, were used as
analytical solutions. Bovine serum albumin (BSA),
dissolved in PBS, was used as model protein for the
adsorption analysis.

RESULTS AND DISCUSSION

The SEM pictures revealed that the HT coatings varied
in their nano-texture, since they were constituted of
crystals of different morphologies and dimensions,
depending on the synthesis route. Accordingly, diverse
properties in terms of wettability and charge were
expected.

The HT discs displayed a more hydrophilic character
compared to the bare titanium, suggesting a higher
presence of hydroxyl groups and higher surface energy.
The streaming potential measurements revealed that all
the surfaces were negatively charged at physiological
pH (7.4). However, the surface charge of the HT
samples was significantly different compared to the Ti
NT. The zeta potential curves also showed a different
behaviour among the substrates, which was even more
highlighted when the analytical solutions were
switched.

The different zeta potential affected the BSA
adsorption, but not its adsorption kinetics.

All these differences were ascribed to the surface
dissimilarities among the HT-Ti and Ti NT from the
chemical point of view, especially due to the presence
of hydroxyl groups and to the adsorption of ions from
the solutions (e.g. phosphate ions contained in the PBS
buffer).

CONCLUSION

Surface zeta potential analysis represents a valuable tool
to estimate the behaviour of titanium and modified-
titanium surfaces (namely, TiO,-coated) under chosen
conditions (e.g. physiological conditions).

This helped to make assumptions and a better
interpretation for further in vitro experiments carried
out on such substrates.
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INTRODUCTION

Calcium Phosphate Cements (CPC) have long been
recognized as excellent candidates in bone regeneration
applications. Their great acceptance arises from their
close similarity, both in composition and structure, to
the mineral phase of bone. Another property that makes
CPCs very unique is that they are injectable and by
means of a simple dissolution-precipitation reaction are
capable of hardening in the body. For cement
formulations consisting of alpha-tricalcium phosphate
(a-TCP), the set product results in an entangled network
of nano- and sub-micron crystals of calcium deficient
hydroxyapatite (CDHA). In spite of the many
advantages that can be sought from such materials they
are extremely challenging when it comes to
interpretation of in vitro and in vivo data. One of the
causes is the porous network created by the entangled
crystals. Pores can concentrate and retain proteins as a
function of their size altering the biological behaviour
of the material'. Along the same line it is reasonable to
think that the presence of pores can alter the ionic
species and ionic concentrations modifying in turn the
surface potential of the material’. The objective of the
present work is thus to determine the zeta potential (ZP)
of a series of CPC with various textures and porosities.

EXPERIMENTAL METHODS

CPCs were prepared by mixing a solid phase (98% o-
TCP and 2% of precipitated hydroxyapatite) with a
2.5wt% of Na,HPO, as liquid phase at two different
liquid to powder ratios (L/P): 0.35 and 0.65ml/g. In
addition, two a-TCP powders with different particle
size were used: coarse (C) with a median size of 5.2um
and fine (F) of 2.8um. Upon mixture of both phases the
paste formed was mould in rectangles of 20mm (L) x
10mm (W) x Imm (T) which were then allowed to set
in water at 37°C for 4 days. The set cements were
characterised by scanning electron microscopy (Jeol
JSM-7001F), N, adsorption (ASAP2020) and mercury
intrusion  porosimetry  (Autopore IV 9500
Micromeritics). A SurPASS electrokinetic analyzer
(Anton Paar GmbH) was used to perform streaming
current and cell conductance measurements by means of
an adjustable-gap cell. The rectangular samples were
fixed on sample holders with superglue and allowed to
equilibrate overnight in 1mM KCI solution (500ml)
before measurement. Measurements were performed at
various cell gaps (80-120um) to separately determine
the ZP of the cement and the conductance within pores.

RESULTS AND DISCUSSION
It is now well established that the porous structure of a
material affects the surface ZP value owing to their

electrical conductance. Recent investigations have
further proved that through streaming current and
conductance analysis at different cell gaps it is possible
to determine the ZP of both the external surface and the
internal pore surfaces of a material®>. This has been
implemented in the determination of the ZP of two
CPC: C and F (Fig.1). Both cements share in common
their identical chemistry and degree of porosity (55%),
and they differ in their structure: F is built by the
entanglement of needle-like crystals and C is composed
of a mesh of larger plate-like crystals. The good fit
obtained for the streaming current against gap cell allow
to accurately determine the external ZP. Both textures
resulted in very close external ZP values and in a
negligible effective internal ZP. In spite of the fact that
the conductance inside the pores in the F sample is very
high as compared to the C sample, this does not
necessarily imply it should contribute to the streaming
current. The results in fact seem to support that the
pores are too narrow to make any substantial
contribution to the streaming current but further work is
ongoing to fully confirm the results.
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Figure 1. Streaming current and conductance analysis.
CONCLUSION

Although C and F cements had the same porosity, the
different pore textures created by the entanglement of
needles (F) or plates (C) were believed to be responsible
for the differences in pore conductance. These
differences did not affect the external ZP, which was
found close to -25mV in both materials.
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mild oxygen plasma treatment of parylene C implant
coating was evaluated as a tool for tuning of its
surface morphology and biocompatibility (MG-63
cell line and S. aureus, S. epidermidis, P. aeruginosa
from ATCC and clinical isolates). It was found that
the surface of modified parylene C promotes MG-63
cells growth and at the same time does not influence
bacteria strains adhesion. The results are discussed
in terms of changes in chemical (oxygen insertion
into the polymer matrix) and physical (surface
nanotopography) properties.

INTRODUCTION

Internal biomaterial devices in vivo meet several
challenges, among which the risk of material-associated
infection and lack of tissue integration® belongs to the
most important. Upon implantation, ’race for surface’
takes place when process of tissue cell integration
compete with bacterial adhesion to the medical device’s
surface. Microbial colonisation of the surface can cause
serious infection which can lead to complications?. For
these reasons, biomaterial surface properties are
currently vividly investigated and nanostructured
materials are becoming promising in tailoring
adequately the surface. A parylene C versatile polymer
coating which limits the corrosion and heavy metal ions
release from the metallic biomaterials can be adjusted to
meet the current requirements. One of the methods of
polymer surface modification that can be successfully
applied is oxygen plasma. Treatment with oxygen can
affect not only the composition of the surface functional
groups, but also nanotopography of the polymer. As a
result, an opposite behaviour of osteoblast cells and
bacteria strains can be observed on the same surface -
promotion of osteoblast function and reducing bacteria
colonisation.

EXPERIMENTAL METHODS

Parylene C (8 um of thickness) films were prepared by
CVD technique (provided by ParaTech Coating
Scandinavia AB). In order to modify the parylene C
surface, the oxygen plasma treatment was carried out
using a Diener electronic Femto plasma system. The
etching parameters were selected in order to obtain a
nanotopography within the range of 30-200 nm. For
evaluation of cell adhesion, the MG-63 human
osteosarcoma cell line was used. In the experiments,
both kinds of samples, unmodified and treated with
oxygen plasma, were used. Cells were grown for 24 h in
24-well tissue culture plates. For fluorescence confocal
microscopy observations cells F-actin and nucleus were
stained The bacteria strains used in the study were

S. aureus, S.epidermidis and P. aeruginosa. The method
applied to assess bacterial adhesion to the parylene C
films was the static adhesion assay®. The experiments
were performed in 24-well tissue culture plates and
incubated for 4 h in 1 mL of a bacteria strain suspension
(5 x 10° CFU/mL).

RESULTS AND DISCUSSION

The fresh and modified samples were thoroughly
characterised by AFM, SEM, XPS, contact angle
measurements (Fig. 1). The modified parylene C
surface does promote the MG-63 cells attachment and
does not promote higher bacteria stains attachment and
biofilm formation. On the unmodified parylene C, only
few cells/mm? could be observed.(ca. 20 cells/mm?+3),
while for the modified sample an increase in adhesion
was observed (ca. 120 cellssmm?+5). The attachment of
the bacteria strain S. aureus was 1.7x10° for the
unmodified sample and 3.4x10° for the oxygen-plasma
treated. No significant differences were observed for
any of the investigated strains.

Fig. 1 The effect of oxygen plasma on parylene C
biofunctionality (S. aureus, MG-63, contact angle and
SEM topography background).

CONCLUSION

The results show that generated surface nano-
irregularities together with oxygen-containing groups
can stimulate the MG-63 cells growth on a parylene C
surface. At the same time, the modification does not
enhance bacteria growth, as was proven in parallel tests
with 6 bacteria strains.
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INTRODUCTION

Wound healing represents a public health problem with
an increase in susceptible populations like geriatric or
diabetic patients’. The major complication is infection,
associated to an increase of morbidity (amputation) or
mortality (septicemia). In particular, the infection of the
diabetic wounds delays the healing process and
progresses to bone destruction?. We recently develop a
wound dressing functionalized by layer-by-layer system
based on chitosan (positive polyelectrolyte, PE+) and
cyclodextrin polymer (negative polyelectrolyte, PE-) for
synergic bi-therapy with silver or iodide associated to
chlorhexidine.

EXPERIMENTAL METHODS

In a first step, the non woven polyester (PET) is
functionalized by chitosan (CHT) crosslinked by citric
acid (CTR) to obtain a first charged layer (positive or
negative in function of the CTR concentrations) or by
genipin to obtain a first positively charged layer only.
The textile is characterized by FTIR, SEM and the ionic
charge density is evaluated by titration. Then the
positively and negatively charged PET-CHT s
impregnated in iodine or silver solutions to obtain the
first bioactive coating. The drug loading is quantified by
elementary analysis and titration. In a second step, the
multilayer system is build up on the loaded PET-CHT
according to the method develop in our lab® using
alternatively cyclodextrin polymer (PCD, PE’) and CHT
(PE". In a last step, the multilayer system is
impregnated in a chlorhexidine (CHX) solution. The
CHX loading and CHX release is measured by HPLC
method in function of the number of bilayers. Finally,
the kinetic of release of the final wound dressing (PET-
CHT-Ag/CHX and PET-CHT-I/CHX) is studied in
physiological medium (PBS, pH7.4, 37°C, 80 rpm). The
antibacterial activity is evaluated on different bacterial
strains (S. aureus CIP224; E. coli K12; MRSA 07001
and P. aeruginosa ATCC 27583) by kill-time method.
At each step of the functionalization process, the
cytocompatibility is evaluated with epithelial cells
(ATCC-CCL5, L132) according to ISO 10993-5
standard.

RESULTS AND DISCUSSION

The evaluation of the charge density on the
functionalized PET with CHT shows the ability of the
system to be adapted with the CTR concentrations
either with an anionic exchange functions ([CTR] >1%)
either with a cationic exchange functions ([CTR] < 1%).
After impregnation of anionic and cationic PET-CHT in
silver and iodine solution, the titration shows a silver
loading of 3% and iodine loading of 1600 ppm. In vitro,

microbiology evaluation reports the efficiency of the
loaded PET-CHT. Indeed, the silver loaded PET-CHT
reduces significantly two bacterial population after 24
hours (S. aureus : 4 log; E. coli: 5 log reduction).

The multilayer system, applies on the loaded PET-CHT,
has three functions thanks to the cyclodextrin polymer
as previously described” i) barrier effect to reduce the
release of the cytotoxic silver into the wound ii) gel
formation to drain exudates iii) complex-inclusion
formation to adsorb other drug. Systems with 5.5, 7.5
and 10.5 bilayers are performed on the PET-CHT-Ag.
As show in figure la, the presence of silver has no
influence on the build-up of the multilayer.
Additionally, the figure 1b shows the CHX loading and
CHX release depends on the number of bilayers.
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Fig 1. a. Evolution of weight gain of textiles during
the construction of the system. b. Kinetic of release of
CHX in function of the number of bilayer (PBS,
80rpm, 37°C) (b).

The evaluation of cell vitality by the method of the
Alamar blue shows an excellent cytocompatibility of
the functionalization of the dressings at each stage of
the process (vitality rate>70%). Finally, microbiological
evaluation confirms the CHX release studies with a
prolonged antibacterial effect (>30 days) of the
Ag/CHX loaded on wound dressing against S. aureus
and E. coli.

CONCLUSION

We demonstrate the safety and the prolonged
antibacterial effect of a multilayer wound dressing
loaded with silver or iodide associated with CHX. The
three main characteristics of multilayer system (drug
sorption, gel formation, ionic exchange capacity) allow
us to obtain a new generation of wound dressing for
combined biotherapy.
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INTRODUCTION

Infection of implanted medical devices was associated
with an estimated cost of $3.3 billion in the USA in
2004, occurring at a rate of 3-5% across a range of
implant types [1]. Bacterial biofilms on infected
implants often evade antibiotic treatment, necessitating
replacement surgery [2]. An anti-infective surface
coating for surgical implants is required. The ideal
surface also supports integration with host tissue,
promoting long-term success by allowing a robust
immune response at the tissue-implant interface [3].
Our strategy in developing such a surface is based on a
biocompatible cationic antimicrobial peptide (CAP).

EXPERIMENTAL METHODS

Surface Preparation

Fluorinated ethylene propylene (FEP) was coated with a
plasma polymer of allylamine (ppAA). The CAP
containing a single cysteine residue was covalently
attached to ppAA via the amine-to-sulfhydryl
crosslinker, succinimidyl-4-[N-maleimidomethyl]-
cyclohexane-1-carboxylate (SMCC).

Bacterial Adhesion to Surfaces

Staphylococcus aureus, Staphylococcus epidermidis or
Escherichia coli clinical isolates were grown in broth
medium, and diluted to 10° CFU/ml. Sample surfaces
were incubated with bacteria at 37°C for 48 h. Surfaces
were then rinsed, and adherent bacteria were stained to
determine viability and imaged by fluorescence
microscopy. The percentage area covered by bacteria
was measured with ImageJ software.

Cell Adhesion to Surfaces

Human primary epidermal keratinocytes or dermal
fibroblasts, maintained in serum-free conditions, were
seeded at 5 x 10° cells/cm? on sample surfaces. After
48 h surfaces were rinsed, and adherent cells were
stained, imaged by fluorescence microscopy, and
counted. Counts per experiment were normalised such
that cell numbers on ppAA are reported as 100%.

RESULTS AND DISCUSSION

Antibacterial Activity of Surfaces

Coverage by viable bacteria on the CAP surface,
compared to FEP and ppAA surfaces, was significantly
(p<.05) reduced for the three strains tested (Fig. 1).

Cell Adhesion to Surfaces

Numbers of keratinocytes and fibroblasts on CAP were
approximately 80% of those on ppAA (Fig. 2). For each
cell type, cell counts were significantly (p<.05) different
on all surfaces except for keratinocytes on FEP vs CAP.

Bacterial surface coverage (mean * 95% Cl)
10 *

*
*
FEP ppAA CAP | FEP ppAA CAP FEP ppAA CAP
S. aureus S. epidermidis E. coli

Figure 1. Percent viable bacterial surface coverage on
CAP compared to FEP and ppAA at 48 h (n=3). *p<.05
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Figure 2. Human primary cell numbers on CAP
compared to FEP and ppAA at 48 h (n = 3). *p<.05

Discussion

Relative to ppAA, our CAP surface reduces bacterial
adhesion by 72% and 78%, respectively, for the

S. aureus and S. epidermidis strains tested. These two
Gram-positive species are responsible for two-thirds of
all orthopaedic device infections [4]. Gram-negative
E. coli is also susceptible to CAP, showing a 66%
reduction. Our coating also allows mammalian cell
adhesion and proliferation to about 80% of the level
observed on the nonspecific, cell-compatible ppAA
surface. Future experiments will examine the
mechanism of adhesion to CAP, and test the
biocompatibility and effectiveness of this surface

in vivo in a rodent model.

CONCLUSION

Our in vitro results suggest our CAP is a good candidate
for a surface coating for surgically implanted medical
devices. Further investigation is warranted.
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INTRODUCTION

Current medical facilities use antibiotics to prevent
immune compromised patients from various types of
infections. In this decade, we have faced a threat of
emerging drug-resistant bacteria. Thus, there is a
pressing need for development of new types of drugs
with a broad spectrum of antimicrobial activity and
capability not to develop drug-resistance.

Amphiphilic polycations mimicking host defence
peptides (HDPs) physically break down negatively
charged bacterial cell membrane by static interaction,
contributing to no generation of drug-resistance’.
Nederberg et al. have reported that biodegradable
polycarbonates with quaternary ammonium (PC3QA)
are effective against drug-resistant gram-positive
bacteria methicillin-resistant Staphylococcus aureus
(MRSA)®>.  However, PC3QA needed more
hydrophobicity to affect more pathogenic gram-
negative bacteria, which also resulted in lysis of healthy
red blood cells (RBCs)®. One challenge in synthetic
antimicrobials is combining high antimicrobial and low
hemolytic activities”.
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Figure 1. Synthesis of cationic polycarbonates

In this study, we synthesized similar aliphatic
polycarbonates with primary ammonium (PC2PA) that
can be partially deprotonated at neutral pH to form
hydrophobic liberated amine. Some polymers with
primary ammonium represent not only strong
antimicrobial activity against gram-negative bacteria
but also high hemolytic activity'. Then we incorporate a
blood compatible polycarbonate recently developed
(PCME)® into PC2PA to mitigate the potential
hemolytic activity.

EXPERIMENTAL METHODS

Polymer Synthesis

Preparation and ring-opening polymerization (ROP) of
MTC-BAE and MTC-ME (Fig. 1) have been already
described elsewhere?® The resultant polymers were then
treated with trifluoroacetic acid (TFA) for deprotection
of tert-butoxycarbonyl group (Boc) to generate primary
ammonium salt.

Antimicrobial and hemolytic assays

Aqueous  polymer  solutions  with  different
concentrations were incubated with human RBCs for 1
h and E. coli for 24 h at 37°C, respectively.

RESULTS AND DISCUSSION
Two polycarbonates were prepared in this study.
PC2PA has all cationic residue and M, 7,600. PC(2PA-
ME) comprises 50% of cationic units and 50% of MTC-
ME and has M, 5,200 (PDI 1.38).

10000 g

1000 4

100 o

MIC or HC,, (Lig/mL)

10 3

1 2
PC2PA PC(2PA-ME) PEG PEI
Figure 2. MIC against E. coli and HCy, against human
RBCs of each polymer (a). SEM images of E. coli

before (b) and after (c) treatment with PC2PA

Both new cationic polycarbonates efficiently inhibited
growth of E. coli with concentration (MIC) of 16
ug/mL. PC2PA induced 50% hemolysis at a
concentration of 2000 pg/mL while PC(2PA-ME)
remained hemolysis below 20% at a concentration over
3000 pg/mL. This implies that MTC-ME unit is
beneficial to lowering hemolytic activity. In contrast, a
typical cationic polymer PEI showed low antimicrobial
and high hemolytic activities. (Fig. 2a). SEM
observation revealed that PC2PA also disrupts bacterial
cell membrane (Fig. 2b,c). Therefore, the PC2PA-based
antimicrobials are expected to be effective against drug-
resistant strains.

CONCLUSION

We successfully developed a blood compatible and
antimicrobial  polycarbonate  potentially  effective
against drug-resistant bacteria.
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INTRODUCTION

Development of antibacterial surfaces is a necessity to
reduce the number of implant-associated infections®. A
promising strategy is to incorporate silver (Ag) in
biocompatible and bioactive structures such as
hydroxyapatite (HA) or TiO, coatings, combining
osseointegration with broad antibacterial properties.
The appropriate composition, structure and subsequent
Ag" release from such coatings is still, however, much
under development’. This study presents a
combinatorial approach to synthesizing and evaluating
antibacterial and other properties of a binary Ag-Ti
oxide gradient, elucidating composition-structure-
property relationships.

EXPERIMENTAL METHODS

A single sample was evaluated in this study, created
using a combinatorial physical vapour deposition
(PVD) system. Opposing targets of Ag and Ti were
used concurrently in a reactive (O,) environment to
deposit a binary compositional gradient coating across a
3-inch Si wafer. The gradient was then characterized
and tested against S. aureus in a 2h adhesion test, and
Ag" release profiles were retrieved from opposing ends
of the sample.

RESULTS AND DISCUSSION

In Fig. 1, the structural and compositional differences
between the Ag-rich and Ti-rich ends are depicted. The
Ag-contribution in the sample shifted from an integral
part of a homogeneous, rough, nanofeatured structure,
to coalesce as scattered nanoparticles on the Ti-rich end.

Bl gy e m ; Ve
Fig. 1. SEM images of (a) Ag-rich and (b) Ti-rich ends
of the coating. Composition in wt%.

Results of the bacterial assay are shown in Fig. 2, where
a >99% reduction in viable S. aureus count was noted
after contact with the Ag-rich end, compared to a
negative control. The centre and Ti-rich end of the
sample presented 60% and 25% reductions in CFUs,
respectively.
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Fig.2. CFU counts after 2h contact with three distinct
parts of the sample, compared to a negative control.

The difference in Ag” release from the two extremes of
the sample is shown in Fig. 3, which explains the
observed variety in antibacterial properties. This change
in release properties is in turn explained by the
structural variety of the Ag contribution along the
gradient. Higher surface energy and surface area, along
with smaller crystallite size and a larger degree of
oxidized Ag served to increase the dissolution rate on
the Ag-rich end.
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Fig. 3. Cumulative Ag* release profiles (in PBS) from
Ag-rich and Ti-rich ends of the combinatorial sample.

0

CONCLUSION

By applying a combinatorial approach, a continuous
compositional and structural gradient between Ag and
Ti was synthesized. The findings suggest that aspects of
structure, rather than composition, dictates the release
of Ag®, which could be utilized to better tailor implant
coatings with antibacterial properties.
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INTRODUCTION

There is mounting evidence that suggests many wounds
are now becoming infected due to the possible
recalcitrant nature of complex dynamic biofilms.
Consequently we investigated whether biofilms,
microorganisms, which attached onto a surface,
generally within mcrocolonies, and encase themselves
within a three-dimentional matrix of extracellular
material, are able to proliferate in and on wound
dressings. If biofilms are able to grow within and on a
wound dressing they would, unless locked into the
dressing, become a vehicle for seeding bacteria and
endotoxins together with their extracellular material i.e
enzymes and extotoxins into the wound bed. The
dressing would behave like a bioreactor and continually
disseminate biofilm phenotypic bacteria into the wound
bed increasing the wounds microbial bioburden and
heightening its propensity to infection and disease.

EXPERIMENTAL METHODS

Biofilm Development on gauze: A single colony from
a purity plate (containing either Staphylococcus aureus,
Pseudomonas aeruginosa or Candida albicans) was
inoculated into 10 ml of sterile Tryptone Soya Broth
(TSB) so that approximately 1 x 10 cfu/ml was
achieved. To a sterile container, 9mls of Tryptone Soya
Broth/Foetal Bovine Serum (TSB/FBS 50:50) was
added. Each container was inoculated with 1ml of the
previously prepared 1 x 107 cfu/ml suspension.
Dressings (foam, gauze, alginate,
carboxymethylcellulose - 2 x 2cm? in size) were cut and
aseptically transferred into each container and incubated
for 24 hrs at 35°C (£3) in a shaking incubator set at
100rpm.

Biofilm Confirmation: After 24 and 72 hrs incubation
each dressing was removed and washed twice in 10 mls
of 0.85% saline to remove planktonic bacteria. Each
dressing was stained with 50ul LIVE/DEAD BacLight
(Life technologies) and analysed under scanning
confocal laser microscopy to determine evidence of
biofilms.

Total Viable Counts (TVC): After 24 hrs incubation
each dressing was removed and washed in 10 mls of
0.85% saline twice. Each dressing was then placed into
10mls 0.85% Saline in a sterile container and left to

stand for up to 24hours. After 2, 4, 6 and 24 hrs samples
of the resulting suspension were removed and diluted in
maximum recovery diluent (MRD). Plate counts were
performed on tryptone soya agar (TSA) (S. aureus and
P. aeruginosa) or sabouraud dextrose agar (SDA) (C.
albicans). Plates were incubated at 35°C (£3) (S. aureus
and P. aeruginosa) and 20-25°C (C. albicans) for at
least 24hrs. This was repeated in triplicate.

Plate Transfer Test: After 24 hrs incubation each
dressing was removed and washed in 10 mls of 0.85%
saline twice. Each dressing was then placed on to the
surface of a TSA (S. aureus and P. aeruginosa) or SDA
(C. albicans) plate and left in place for 2 mins. Each
dressing was transferred to a fresh TSA/SDA plate and
left for a further 2 mins. This was repeated 3 more
times. Plates were incubated at 35°C (£3°C) (S. aureus
and P. aeruginosa) and 20-25°C (C. albicans) for at
least 24hrs. This was repeated in triplicate.

RESULT

After 24 hours biofilms were evident on all the
dressings. The biofilms contained the characteristic
microcolony formation and also showed evidence of
extracellular polymeric substance. The TVC showed
that the level of microorganisms released from many of
the dressings remained at a steady, but high level
throughout the test period. This was confirmed by the
growth present on the transfer plates.

CONCLUSION

In conclusion microorganisms from acute and chronic
wounds will migrate and adhere to wound dressings.
However, unlike dressings, which are known to lock in
microorganisms and their intracellular components,
many wound dressings are not able to do this.
Consequently gauze, as an example, may act by
disseminating sloughed biofilm, released from the
biofilm within the gauze, back into the wound bed,
together with their extracellular components, e.g. toxins
and enzymes, and ultimately delay wound healing or
initiate infection within that wound.
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INTRODUCTION

The application of biomaterials with the micro and
nanostructure to cell scaffolds remains to be unknown,
and it has been a significant subject to clarify the effects
of the structure on cellular behaviors. Our group
reported that a linear concavo-convex structure with a
size of several um was formed on Polydimethylsiloxane
(PDMS) substrate by depositing diamond-like carbon
(DLC) thin film', and mouse myoblast cells (C2C12)
had a tendency to adhere to and grow along the linear
structure’. In this study, arrayed microwells with
concavo-convex microstructure were fabricated by
combination method of ink-jet and DLC deposition, and
in which C2C12 cells were cultured to evaluate the
cellular shape and configuration.

EXPERIMENTAL METHODS

Toluene was discharged arrangedly in a honeycomb
geometry on polycarbonate (PC) substrates using an
ink-jet spotting system. PDMS was transferred using
the discharged PC substrates as the mold, and the DLC
thin films were deposited on the obtained PDMS
substrates using an inductively-coupled plasma (ICP)
CVD system. Once again, PDMS was transferred with
the mold of the DLC-coated PDMS. The culture tests
having C2C12 cells were performed with the cell
concentration varied using the PDMS substrates
transferred DLC-coated PDMS.

RESULTS AND DISCUSSION

The confocal laser microscope observation results in
Fig. 1 revealed that the fabricated PDMS substrate had
the arrayed microwells of circular concave shapes
(about 100 um in diameter) with several um concavo-
convex structure formed on the surface.

C2C12 cells cultured using the prepared PDMS
substrate as a scaffold showed a tendency to aggregate
on the bottoms of the microwells, and formed spheroid-
like configuration. Fig. 2 indicates the observation
results, (a) F-actins (green) by phalloidin and (b) cell
nuclei (blue) by DAPI, by a fluorescence microscope.
Numerous cell nuclei aggregated into the spherical

Fig. 1 Confocal laser microscope observation result of
the fabricated PDMS substrate

Fig. 2 Fluorescence microscope observation results
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Fig. 3 Variations of spheroid diameters vs. culture time

shape consisting of F-actins, implying that a
multicellular spheroid of C2C12 was formed .

The average diameters of the spheroids as functions of
the culture time and the cell concentration are shown in
Fig. 3. In the case of the cell concentration of 1 X 10° it
was found that the spheroid grew up to about 100 um
corresponding to the diameter of the microwell in three
days of culture.

CONCLUSION

The 100 pm-diameter spheroid of C2C12 cells was
formed using the arrayed microwells with several um
concavo-convex microstructure.
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The role of CD68-positive macrophages in the biocompatibility of biomaterials a peritoneal adhesion prevention

model

Christoph Brochhausen®, Volker H. Schmitt', Andreas Mamilos®, Constanze N. E. Planck?, Bernhard Kramer?,
Taufiek K. Rajab®, Helmut Hierlemann*, Heinrich Planck®, C. James Kirkpatrick*

'REPAIR-Iab, Institute of Pathology, University Medical Centre Mainz, Germany
Department of Gynaecology and Obstetrics, University of Tuebingen, Germany
*Brigham and Women’s Hospital, Harvard Medical School, Boston, USA
*Institute of Textile Technology and Process Engineering, Denkendorf, Germany
brochhausen@pathologie.klinik.uni-mainz.de

INTRODUCTION

Macrophages play a crucial role in the function and
regulation of inflammation and biocompatibility. Today it
is well known that macrophages represent a dynamic cell
type with several phenotypic groups (fig. 1). We use a
standardized adhesion prevention animal model to analyse
the efficacy, biocompatibility and inflammatory reaction
of different barrier materials. To determine if the CD68-
positivity, which is required by the ISO norm in
biocompatibility testing, represent sufficiently all the
macrophage types and there different functions we
analysed CD-68 macrophages and compared it with the
extent of fibrosis and inflammation after use of 5 different
adhesion barriers and an untreated control group.

" Macrophages b & s
M1 M2a ‘/Mlzb\‘ M2c
| | | |
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and
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Anti-inflammation
Synthese von ECM
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Fig. 1: Schematic depiction of the different macrophages
and there characteristics

MATERIALS AND METHODS

Serosal wounding occurred by a standardised method in
Wistar rats. The defects were left untreated (control)
(n=14) or were treated with different clinically available
barrier materials, namely Adept® (n=14) Intercoat”
(n=33) Spraygel® (n=8), Seprafilm® (n= 29) and
Suprathel® (n=14). After 14 days the animals were
sacrificed and the treated tissue processed by standardised
techniques for histological evaluation of fibrosis using
Ladewig staining, haematoxylin & eosin and chloracetate

esterase to estimate inflammation, as well as
immunohistology using CD 68 staining to score
macrophages. Histology was evaluated by two
independent investigators.

RESULTS

No correlation was found between the number of CD68-
positive macrophages and the amount of fibrosis or

Y

inflammation. While some groups were associated with
moderate infiltration of macrophages and no fibrosis
(Intercoat® and Suprathel®), the Seprafilm® group
revealed moderate inflammation with likewise moderate
amounts of macrophages. On the other hand, a minimal
number of macrophages was associated with minimal
fibrosis in the control and Adept® group. Inflammation
and macrophage infiltration were moderate in the
Suprathel® group. In the Intercoat” and Seprafilm® treated
animals moderate infiltration of macrophages was seen
with minimal inflammation. Animals from the control and
Adept® group revealed minimal inflammation and
minimal macrophage infiltration. All in all, there was no
correlation between the tissue response and the count of
CD 68-positive macrophages (Table 1).

Table 1: Histochemical and immunohistological results

Macrophgges Fibrosis |Inflammation

(CD68-positive)
Control minimal minimal minimal
Adept” minimal minimal minimal
Spraygel® mild none mild
Intercoat® moderate none minimal
Seprafilm® moderate moderate minimal
Surpathel® moderate none moderate
DISCUSSION

The number of CD 68-positive macrophages does not
predict tissue compatibility in adhesion prevention with
respect to inflammation and fibrosis. Three different
populations of macrophages have been described
according to their activities in host defence, wound
healing and regulation of immune response®, and one
subtype seems to participate in fibrosis during wound
repair.”

CONCLUSION

For biocompatibility studies the immunohistological
subclassification of macrophages is required to clarify the
role of macrophages during cellular reaction of

biomaterials. This should be reflected regarding
biocompatibility testing according to the ISO-norm.
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INTRODUCTION

The cell migration plays a crucial role in a variety of
physiological and pathological processes *. The cell’s
compass is governed by various directional cues, such
as soluble chemoattractants (chemotaxis), surface-
attached molecules (haptotaxis), and mechanical cues
(durotaxis) °. So far the surfaces with chemical and
physical gradients have been prepared and their
influences on the cell migration have attracted
increasing attention. Among the various surface
engineering methods, the layer-by-layer (LBL)
assembly can diversely tailor the substrate properties
and is particularly suitable to modify the biomaterials
surface 2. It is found recently that the chitosan/heparin
gradient multilayers pre-adsorbed with fibronectin are
able to guide MG-63 osteoblast-like cells” movement *.
EXPERIMENTAL METHODS

To generate the gradient multilayers the substrate
assembled with the poly(sodium 4-styrenesulfonate)
(PSS)/poly(diallyldimethylammonium) chloride
(PDADMAC) multilayers was vertically immersed into
the 3-5 M NaCl gradient solution for 2 h, and was then
washed with water and dried under a smooth stream of
N,. The smooth muscle cells (SMCs) were plated on the
salt etched multilayers at low (5x10%cm?) and high
(1.5x10%cm?)  seeding  densities,  respectively.
Approximately 12 h after the cell seeding, the cell
migration was in situ recorded using a time-lapse phase-
contrast microscope

RESULTS AND DISCUSSION

The gradient nature and physicochemical properties
were characterized by X-ray photoelectron spectroscopy
and ellipsometry. Compared to the random migration
with a lower rate at a smaller cell-seeding density, the
vascular smooth muscle cells migrated directionally to
the low hydration side at an appropriate cell-seeding
density (1.5x10*cm?) under the assistance of cell-cell
interactions. The cell migration rates on the gradient
surface were significantly larger than those on the
corresponding uniform surfaces etched by salt solutions
of the same concentrations (Figure 1). At the optimal
condition, 95% of the cells moved toward the lower
swelling region with a rate of 53 + 10 um/h, which are
the best results achieved so far in this field. Relative cell
adherent strength and focal adhesion formation were
studied to unveil the intrinsic mechanism of the gradient

multilayers on the cell migration. It was found that both
the gradient cues and cell-cell contact have major
influences on the directional cell migration °.
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Figure 1. Cell migration rate on the uniform (left group)
and gradient (right group) multilayers as a function of
gradient position. Data were averaged from > 15 cells. *
indicates significant difference at p < 0.05.

CONCLUSION

The gradient PSS/PDADMAC PEMs with a gradually
increasing swelling ratio were prepared. For the first
time it was found that the directional migration of
SMCs were guided by both the gradient physical cue
and the cell-seeding density. The work establishes an
effective method to prepare the gradient biomaterials
with unique functions to guide the directional cell
migration, providing the possibility to regenerate tissues
and organs in a controlled time and spatial scale.
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INTRODUCTION

In view of the growing interest in using graphene-
based materials (GBMs) in medical applications, it is
relevant to evaluate their biocompatibility, which
depends on intrinsic physical-chemical properties (e.g.
size, hydrophilicity). GBMs may induce cell death by
generation of reactive oxygen species (ROS) or direct
damage on cell membrane by a blade like action of
GBM s sharp edges." In this work, the biocompatibility
of graphene nanoplatelets (GNP) with different
dimensions and oxidation is studied. The work is
focused in understanding mechanisms behind GBMs in
vitro toxicity, and identifying how to minimize those
effects, in order to allow wuses in biomedical
applications.

EXPERIMENTAL METHODS

Graphene nanoplatelets grades M-5 (GNP-M) and C-
750 (GNP-C), were acquired from XG Sciences
(Lansing, USA), with the following characteristics:
GNP-M - thickness 6-8 nm, length 5 um, surface area
120-150 m?g™; GNP-C - thickness <2 nm, length 1-2
pm, surface area 750 m’g™. GNP-M was oxidized by
modified Hummers method. The designations GNP-M-
ox-1:3 and 1:6 represent the ratio GNP-M/KMnQO, used.
Scanning electron microscopy (SEM) was used to
observe morphology. X-ray photoelectron spectroscopy
(XPS) was used to determine chemical composition.
Raman spectroscopy was used to evaluate the degree of
oxidation. Thermogravimetric analysis (TGA) was
employed for quantifying the mass loss by early
degradation of oxidized materials. Live/Dead assay was
performed by staining dead HFF-1 cells with propidium
iodide (PI), live cells with calcein and the total number
of cells with hoechst 33342. Cell death (%) was
calculated as the number of cells stained with Pl /
number of cells stained with hoechst * 100.
Transmission electron microscopy (TEM) images were
obtained to evaluate GNP/cell interactions. Reactive
oxygen species (ROS) were quantified using the
indicator CM-H,DCFH-DA which is converted
indirectly by ROS to highly fluorescent DCF, detected
in the fluorimeter.

RESULTS AND DISCUSSION

From SEM images (not shown) it was observed that
GNP-C has lower diameter (1 um) than GNP-M (5 um).
XPS and TGA results show that O at.% increases about
20% for both oxidized materials, comparing to GNP-M.
Moreover, Raman spectroscopy reveals that oxidation
of GNP-M-0x-1:6 is more homogeneous than for GNP-
M-ox-1:3. Oxidized platelets present similar size, but
less sharp edges (SEM). Hemolysis for all GBMs, was

below 3%, up to concentrations of 500 pug mL™ at 3h.
Live/Dead assay shows that cell death is low (<13%)
for all materials in concentrations between 1-100 ug
mL™. GNP-M (cell death = 13%) is more toxic than
GNP-C (6%), for a concentration of 100 pg mL™ at
72h. Also, GNP-M-0x-1:3 (9%) presents similar
toxicity to GNP-M and GNP-M-o0x-1:6 (1%) toxicity is
significantly lower than GNP-M. The fact that GNP-M-
ox-1:6 is homogeneously oxidized, presenting less
sharp edges than GNP-M, suggests that less physical
damages are induced, explaining lower number of dead
cells. These results are in agreement with those obtained
in resazurin assay (not shown). TEM images (not
shown) show that GNP-M interacts with cell membrane
and in few cases particles are found inside plasma
membrane. GNP-C, which is smaller, is often spread in
cytoplasm, interacting with organelles. Also, several
vesicles are often found along cytoplasm and in some
cases next to GNP-C particles. No damages are
observed in cell membranes. GNP-C (50 ug mL™, 1h)
increases ROS production by 4.4 fold comparing with
negative control PBS 0.01M, while GNP-M only
increases 1.5 fold. GNP-M-ox-1:3 present a slightly
higher value of 2.1 and GNP-M-ox-1:6 of 1.6. These
results indicate that size is the main factor leading to
ROS formation, because smaller GNP-C penetrates cell
membrane more easily than GNP-M and M-0x-1:3 and
1:6, inducing higher intracellular ROS formation.

CONCLUSION

GNP-C, due to presenting smaller size, enters cells
and induces ROS production. This leads to 6% cell
death, for a concentration of 100 pg mL™ at 72h. GNP-
M, with bigger size and sharp edges, rarely enters cells
but induces physical damages on cell membranes. The
presence of GNP-M is more toxic (cell death = 13%) to
cells. However, complete oxidation of this material
(GNP-0x-1:6) prevents toxicity (cell death = 1%). It
occurs because platelets present a more wrinkled shape,
with smoother edges, which prevents physical damages.
In most cases cell death increases with concentration.
However, it is low for all materials and concentrations
(1-100 pg mL™) until 72h. Hemolysis for all materials,
was below 3%, up to concentrations of 500 pg mL™ at
3h.
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INTRODUCTION

Spinal cord injury (SCI) is characterized by the
interruption of axonal pathways and the activation of
inhibitory mechanisms that convert the lesion site into a
non-permissive substrate for axonal re-growth [1]. It is
well accepted that to promote regeneration in such an
adverse environment, a multi-target strategy will be
needed [2]. Ibuprofen is a non-steroidal anti-
inflammatory drug that showed to support axonal
growth in inhibitory substrates, being also able to
induce an improved regeneration after SCI in vivo [3].
Its effect has been associated with the inhibition of
RhoA activation [3]. In this study we describe the
development of a scaffold based on poly(trimethylene
carbonate-co-g-caprolactone) [P(TMC-CL)] that
provides physical guidance cues, via longitudinally
aligned electrospun fibres, while serving as a platform
for the delivery of ibuprofen.

EXPERIMENTAL METHODS

Bilayer scaffolds were prepared using P(TMC-CL) (11
mol% of TMC, Mn= 8.2x10*, Mw/Mn= 1.6). The outer
layer was composed by a solvent cast film prepared
from a 6% (w/v) P(TMC-CL) solution in CH,Cl,.
Electrospun fibres were collected onto the solvent cast
film fixed to a rotating drum (3000 rpm). A 10% (w/v)
P(TMC-CL) solution in CH,Cl, and DMF mixture (3:1)
was applied. 5% (w/w of polymer) of ibuprofen was
added in solutions to prepare ibuprofen-loaded
scaffolds. To assess ibuprofen release (HPLC),
scaffolds were incubated at 37°C (120 rpm) in
phosphate buffered saline, refreshed at each evaluation
time point.

ND7/23 cells were sub-cultured in supplemented
DMEM and differentiated for 2 days. RhoA activation
was induced by treating starved cells with
lysophosphatidic acid (45 pM, 10 minutes). The effect
of ibuprofen on RhoA activation was analysed by pre-
treating ND7/23 cells with the drug (500 pM) in its
soluble form or with extracts from P(TMC-CL) bilayer
scaffolds. The activated form of RhoA assessed in a
pull down assay.

Bilayer scaffolds (6x5 mm) were tested in vivo in a
dorsal hemisection rat model of SCI. Three groups were
included: (A) lesion, (B) P(TMC-CL) scaffolds and (C)
ibuprofen-loaded P(TMC-CL) scaffold. Tissues were
collected 5 days after injury and snap frozen for
biochemical assays or fixed for histological analysis.
Tissues were cryosectioned and immunolabelled for
glial fibrillary acidic protein (GFAP).

RESULTS AND DISCUSSION

Bilayer P(TMC-CL) scaffolds were prepared. In the
fibrous layer of the scaffolds, > 90% of the fibres were
found to be oriented relative to the longitudinal axis.
Fibre alignment was not significantly affected by the
presence of ibuprofen. Fibre mean diameter was found
to be 0.661 and 0.646 pm for non-loaded and ibuprofen-
loaded fibres, respectively (Fig.1). Ibuprofen release in
sink conditions was found to occur in the first 24hrs of

incubation (Fig.1E).
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When ND7/23 cells were pre-treated with extracts
obtained from ibuprofen loaded scaffolds, LPA-induced
RhoA activation was significantly reduced indicating
that the released drug retains its bioactivity as inhibitor
of the RhoA pathway in a neuronal-like cell line.
The implantation of the P(TMC-CL) scaffolds did not
compromise animal survival. A detailed histological
characterization of the tissues is ongoing, but the
preliminary analysis of the tissue cryosections suggests
that the number of astrocytes at the lesion site is

reduced when ibuprofen-loaded scaffolds were
implanted.

CONCLUSION

Bilayer ibuprofen-loaded P(TMC-CL) scaffolds were
successfully prepared. It was demonstrated that
ibuprofen released from the scaffolds can have an active
role limiting RhoA activation in vitro, in a neuronal-like
cell line.

The assessment of the effect of ibuprofen release from
the P(TMC-CL) scaffolds on reducing RhoA activation
upon a spinal cord lesion is currently underway.
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INTRODUCTION

The host response to foreign materials typically
progresses under the form of foreign body reaction
(FBR) associating macrophages and multinucleated
giant cells (MGC)' and often results in the failure of
implanted devices by several mechanisms, including
fibrotic encapsulation. Understanding signals that
control the FBR therefore represents an important issue.
Platelets are activated on implanted biomaterials with
subsequent release of a range of inflammatory
mediators, among which CD154. Platelets are the main
source of CD154 in the body and mononuclear
phagocytes express CD40, the CD154 receptor, which
signals macrophages mainly towards a pro-
inflammatory phenotype’. We asked the question
whether CD154 plays a role in the FBR.

EXPERIMENTAL METHODS

To study the progression of the FBR, a model of
absorbable suture graft was implemented in mice
treated with the anti-platelet agent clopidogrel, which
inhibits CD154 release by activated platelets, and in
CD154K0 mice. In these models, a FBR is triggered in
response to the grafted biomaterial.

Male Balb/c CD154KO mice were generated as
reported®. Bundles of absorbable polyglactin 910 suture
threads were subcutaneously implanted in mouse backs.
Macrophages were obtained by in vitro differentiation
of peripheral blood monocytes; MGC were obtained
through IL-4-mediated macrophage fusion.
Phagocytosis assays and ELISA were performed using
commercial  kits. Immunofluorescence, histology
/immunohistochemistry, real time RT-PCR, flow
cytometry and biochemical measurements were
performed according to standard protocols.

Data are presented as means * SD. Statistical
comparisons between groups were performed using the
Wilcoxon signed-rank test. P<0.05 was taken to imply
statistical significance.

RESULTS AND DISCUSSION

Suture bundle clearance occurred at 8 to 10 weeks post
implantation. FBR areas were significantly larger at
week 10 in WT mice treated with the platelet inhibitor
clopidogrel, which inhibits CD154 release by activated
platelets (average 30 versus 21 ['m? p<0.0001, in
treated and untreated mice, respectively) indicating
delayed clearance.

We then studied CD154 role. In both WT and
CD154KO mice, macrophages and MGCs expressing
the F4/80 antigen were similarly organized as a FBR.
Delayed clearance was also observed in CD154KO
mice (average 31 versus 23 ['m?, p=0.03, in CD154KO
and WT mice, respectively).

These results suggested that CD154 deficiency was
associated with FBR impediment.
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“Platelet activation inhibition leads to a delayed
resolution of the FBR. (A): representative Masson’s
trichrome-stained tissue sections at week 10; squares
highlight the foreign body reaction in subcutaneous
tissues. (B): quantification of the granulomatous
reaction area in control and clopidogrel-treated mice ((*
p<0.0001)).”

We studied potential mechanisms in vitro. CD154 may
interfere with macrophage recruitment, adhesion to
foreign material, activation and fusion. Macrophages
and MGC expressed CD40. There were no differences
in macrophage or MGC recruitment and CD154 had no
effect on macrophage fusion. However, CD154
stimulated the phagocytosis of opsonized red cells by
macrophages and drove macrophages polarization into a
M1 phenotype.

CONCLUSION

Our studies suggest that platelets may play a role in the
FBR to biomaterials through the release of CD154. The
inhibition of CD40/CD154 interaction may represent a
novel strategy to limit the FBR progression.
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INTRODUCTION

Patent Ductus Arteriosus (PDA) is a cardiovascular
defect that occurs in 1 out of every 2000 births®, and if
left untreated, may lead to severe cardiovascular
problems. Although the incidence rates associated with
current permanent PDA devices are low, the
complication is usually serious enough to warrant
immediate surgical retrieval®®. The purpose of this
study was to develop a fully degradable occluder for the
closure of PDA, that can be deployed percutaneously
without open-heart surgery.

EXPERIMENTAL METHODS

For percutaneous deployment, both elasticity and
sufficient mechanical strength are required of the device
components. As this combination of properties is not
achievable  with  currently-available homo- or
copolymers, blends of biodegradable poly (e-
caprolactone) (PCL) and poly (L-lactide-co-e-
caprolactone) (PLC) with various compositions were
studied as the potential material for the PDA occlusion
device. Microstructures of this blend were characterized
by differential scanning calorimetry (DSC) and tensile
tests. Then, suitable blends were selected to fabricate a
prototype of PDA occluder and its in vitro performance,
in term of device recovery (from its sheathed
configuration),  biodegradation rate and blood
compatibility, was evaluated. Finally, an artificial PDA
conduit was created in a pig model, the feasibility and 1
month follow up study were carried out.

All data are presented as mean + standard deviation
(SD). Statistical analysis was carried out using one way
ANOVA and the values are considered significantly
different when p < 0.05.

RESULTS AND DISCUSSION

DSC results demonstrated the immiscibility between
PCL and its copolymer PLC. Furthermore, the
mechanical properties, i.e. elastic modulus and strain
recovery, of the blends could be largely tailored by
changing the continuous phase component, as shown in
Figure 1. Based on the mechanical tests, we selected
PLC, PCL/PLC30 and PCL/B as the materials for the
umbrella, the spoke & anchoring arm, and the stem of
PDA occlusion device respectively. The in vitro
recovery test based on the assembled PDA occlusion
device showed that more than 70% recovery is obtained
within 2 - 3 minutes, which is an acceptable closure
time period in vivo. In terms of the biodegradation, the
earliest mass loss was observed at month 2 and the PDA
occlusion device started to disintegrate within 5 - 6
months. Furthermore, the leukocyte and platelet count
results showed no adverse effect of the chosen materials
in this study, and he inflammatory response and fibrosis
capsule formation results showed comparable

performance to the HDPE control. Finally, the in vivo
feasibility study demonstrated that the device was able
to recover within 2-3 minutes in vivo for immediate
closure of the artificial PDA conduit, and 1 month
follow-up results confirmed that there was no leakage
across the defect and that the device was completely
covered by tissue, as shown in Figure 2.
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Fig. 1. Dependence of modulus (E) and strain recovery (R) on PLC
content.

Fig. 2. (a) Photograph of the surgical created PDA conduit, (b)
Angiogram of the created PDA conduit (red line), (c) Angiogram of
post —implantation PDA occlusion device, (d) Angiogram of post—
implantation PDA device, (e) Digital subtraction angiograms of 1
month post-implantation PDA device, and (f) Gross macroscopic
examination of PDA device.

CONCLUSION

Thus, a novel prototype for PDA occlusion that is fully
degradable has been developed to overcome the
limitations of the currently used metal/fabric devices.
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INTRODUCTION

Lens epithelial cells (LEC) change their phenotype to
mesenchymal cells in a process called Epithelial
Mesenchymal Transition (EMT)Y. This process is
associated with fibrotic tissue formation, which is the
basis of posterior capsule opacification (PCO) after
cataract surgery®. Cataracts are treated surgically by
replacement of the lens nucleus with an intra-ocular
lens (IOL). This EMT starts with the inflammatory
response due to surgery and continue over a time due to
the presence of IOL in the interior of the lens®. Different
methods have been approached to avoid PCO, from the
optimization of surgery to the use of drugs and new
biomaterials for the intra-ocular lens (IOL). None of
these approaches totally avoid total PCO. The purpose
of this project is to study self-assembled nanofiber
systems for their potential to avoid EMT and
consequently avoid secondary PCO.

EXPERIMENTAL METHODS

Self-assemble nanofibers with different chemistry,
hydrophobicity and morphology in the presence of
LEC, human skin fibroblasts (HSkF) and human
mesenchymal stem cells (hMSC) were studied. Based
on 2D and 3D analyses of cellular metabolic activity,
real-time PCR and immunohistochemistry  we
extrapolate, by comparing LEC with HSKF and hMSC,
which nanofibers should be the best candidate to avoid
and/or prevent EMT.

RESULTS AND DISCUSSION

Exceedingly different cell behavior in these different
nanofibers was found. Conditions for cell proliferation
and for cell repellency were created (Fig.1). Associated
with these results nanofibers linked with peptides
showed, in addition to different cell behavior, a high
decrease in fibrotic markers.

Figure 1: LEC in 2D contact with TCPS (A) and three
different nanofibers (B, C and D). Large cellular
proliferation on B); repellence of cells to the nanofiber
with cell death (not showed) on C) and very low
proliferation on D). Blue-DAPI; Red-Phalloidin
(TRITC); Green- Fibronectin (FITC) Scale bar=75um

CONCLUSION

In this study we found biologically active nanofibers to
be able to reduce EMT markers. It shows a great
potential of the use of these nanofibers in future clinical
application.
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INTRODUCTION

B-tricalcium phosphate (B-TCP) ceramics are approved
for the repair of osseous defects”. In large defects, how-
ever, the substitution of the material by authentic bone
is inadequate to provide sufficient long-term mechani-
cal stability’. We aimed to develop composites of p-
TCP ceramics and receptor activator of nuclear factor k-
B ligand (RANKL) to enhance the formation of osteo-
clasts® and promote cell mediated turnover of the p-TCP
ceramics.

EXPERIMENTAL METHODS

RANKL (62.5 pg in 2.5 ml coating solution) was im-
mobilized on porous B-TCP ceramic cylinders (h: 2
mm, d: 14 mm, pore size 150-200 pum, porosity 75 + 5
%) by (i) superficial adsorption for passive short-term
release and (ii) co-precipitation with calcium phosphate
(CaP), resulting in incorporation of the protein into a
crystalline layer of CaP and in a cell-mediated long-
term release’. Immobilization of bovine serum albumin
(BSA, 12.5 pg in 2.5 ml) served as negative control.
Murine osteoclast precursors were seeded onto the ce-
ramics in medium containing colony-stimulating factor
1 (CSF-1) at 30 ng/ml. Osteoprotegerin (OPG) was
added in one group as RANKL inhibitor. After 15 days,
osteoclasts were visualized by staining for tartrate-
resistant acid phosphatase (TRAP) and TRAP activity
was quantified in cell lysates. Levels of transcripts en-
coding the osteoclast products calcitonin receptor, ca-
thepsin K and NHA2 were quantified by real-time PCR.
The activity of newly formed osteoclasts was evaluated
by means of a CaP resorption assay: murine osteoclasts
were seeded onto a thin crystalline CaP layer with
RANKUL incorporated. After 48 hours, the resorbed area
of the CaP was visualized by von Kossa staining and
quantified using ImageJ 1.46r for Windows.

Data are presented as the mean + SD from one out of
three individual experiments (n = 6). Data were ana-
lyzed by one-way ANOVA and Sidak post-hoc test
using SPSS® V19.0 for Mac.

RESULTS AND DISCUSSION
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Figure 1. TRAP activity in cultures of osteoclast precursors seeded
onto B-TCP ceramics after a culture period of 15 days. *p<0.001 vs.
co-precipitated RANKL and exogenous CSF-1; <0.001 vs. coated
BSA (co-precipitated) and exogenous CSF-1 + RANKL; £p<0.001 vs.
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Figure 2. Resorptive activity of osteoclasts grown on crystalline CaP.
5 pg/ml BSA or 25 pg/ml RANKL respectively were incorporated
into the crystalline CaP layer by protein co-precipitation (coating
volume 0.5 ml). Additional treatment with 20 ng/ml and 100 ng/ml
RANKL was performed in all groups. *p<0.05 vs. 5 pg/ml BSA-CaP,
0 ng/ml RANKL; 1p<0.01 vs. 25 pg/ml RANKL-CaP, 0 ng/ml
RANKL; {p<0.001 vs. 25 png/ml RANKL-CaP, 100 ng/ml RANKL.

Incorporation of RANKL (long-term release) induced
the formation of TRAP" (Fig.1) osteoclasts expressing
the osteoclast markers calcitonin receptor, cathepsin K,
and NHA2. Co-precipitated RANKL was effective in
supporting the development of active, resorbing osteo-
clasts and promoted their resorptive activity. Additional
exogenous RANKL enhanced osteoclast activity dose-
dependently (Fig. 2). Adsorption of RANKL (short-
term release) did not induce osteoclast formation show-
ing that a long-term release system of RANKL is re-
quired to support osteoclast formation.

CONCLUSION

The technique by which RANKL is immobilized on the
CaP ceramics plays a key role in the support of osteo-
clast development and activation. With the co-
precipitation technique, the differentiation of osteoclasts
is initiated due to a residual passive release of incorpo-
rated RANKL. Once formed, osteoclasts mediate the
release of RANKL, thereby perpetuing their differentia-
tion and activation, which results in a stimulation of
cell-mediated CaP resorption.
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INTRODUCTION

The amorphous calcium phosphate is pointed in the
literature as a precursor stage of the hydroxyapatite in
bone tissue formation®. Similar to a cotton swab, a set
of micrometer fibers of amorphous calcium phosphate
graft is obtained by Hager-Rosengarth process?. The
advantage of the shape as fiber makes possible the graft
fits any configuration of defect, combining hemostatic
function to its main characteristic, that is, be
biocompatible, osseointegrated, resorbable and assisting
in bone remodeling. The fibers presented high-purity
composition, non-cytotoxicity, resorbable in months
and osteo-conductive as any other graft of amorphous
calcium phosphate®®.  It's rare to find scientific
literature regarding ACP fibers.

EXPERIMENTAL METHODS

The starting material is obtained by hydrothermal
reaction of CaO and P,Osin a Ca/P > 1. The material is
dried and ground and then heated to 1350 Celsius when
flows into the rotational base of the Hager-Rosengarth
machine forming the fibers with diameters ranging
from 5 pm to 50 pum that can be seen in Figurel.

AL D95 x180 500 um

Figurel. ACP fibers.

RESULTS AND DISCUSSION
The non-crystalline condition of the obtained fibers is
confirmed by X-ray diffraction as shown in Figure 2.
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Figure 2. Fiber X-ray diffraction spectrum.

The ACP fibers show biocompatibility by means of the
cellular viability curve above 1C50% line and are
considered non-cytotoxic (Figure 3).
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Figure 3. Cytotoxicity test of ACP fibers.

Two tests "in vivo" were performed: (a) in rat alveolus
to check newly formed collagenous matrix, and (b) in
human alveolus to prove the bone-conduction. Figures 4
and 5 show the images of these proofs respectively.

R e
Figure 4. Alveolus bone (AB); newly formed bone
(NF); osteoid tissue (OT).

Figure 5. Newly frmed bone (NFj; fiber (F).

CONCLUSION

1. ACP fibers as a graft, result in good vascular
infiltration, bone formation and consistent activities of
deposit and remodeling. (Fig. 4).

2. Remaining fibers flanking the newly formed tissue,
guide the deposition of bone matrix layers (Fig. 5).
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INTRODUCTION

The use of dental implant fixture coating based on an
organic acid, such as eicosapentaenoic acid (EPA) with
an ability of osteoconduction could be a promising
treatment for some challenging cases of patients with a
history of radiotherapy or patients with diabetes,
osteoporosis, and other patients with poor wound
healing. Biocompatibility and adequate biomechanical
properties are the main requirements in determining the
clinical success of any type of dental implant.
Eicosapentaenoic acid (EPA) is an omega-3 highly
polyunsaturated fatty acid (n-3-PUFA) has been
detected to provides advantageous effects on bone
remodelling®. Ultimately, n-3-PUFA, including EPA,
has been verified to positively influence bone health
and skeletal biology®*. Hypothesis was set that EPA-
coated dental implants might 1) increase the
osteoconduction process, verified by a significant
difference between the test and control side of the same
implant by testing the axial pull-out test of the implants.
2) increase the rate of new bone formation on the
implant surface verified by Cone Beam Computed
Tomography (CBCT) and X-ray findings.
EXPERIMENTAL METHODS

The current animal study was approved by the ethical
committee of the University according to the
regulations of (IACUC).

Twenty four planar titanium plates (5SmmX5mmX1mm)
were surgically fixed half way into the mandibular bone
of twelve white New Zealand rabbits. The rabbits were
randomly assigned into three study groups (n=4). The
planar implants were coated with EPA on one side and
were highly polished on the other side.

CBCT was used to inspect the bone-implant interface
assessing the density and the new bone formation on the
exposed part of the implant. The specimens were
analysed by radiographs to the implants and the
neighbouring bone structure to analyse osteoconductive
bone formation at the coated side and to compare it with
the bone at the control side. Axial pull-out tests were
performed to the specimens to test osseointegration
(Figurel).

Non-parametric Kruskal-Wallis test and multiple time
series comparisons Friedman's test were employed.
Both analyses were set at significance level of p < 0.05
to compare differences in the amount of implant
covered by new bone formation between the coated and
the not coated implant surfaces in different time
intervals. Osseointegration was analysed by comparing
the amount of force, as an action of axial pull-out test,
after periods of 4, 8, and 12 weeks respectively.
RESULTS AND DISCUSSION

By using CBCT and radiographs, osteoconductive bone
formation was estimated at the coated test side of Ti

compared to the polished non-coated side four weeks
postoperatively (Figures 2-4). Statistical results showed
significant difference after 8 weeks (p=0.05) on the
EPA-coated side compared to the non-coated side.
Also, statistical analyses revealed a significant
difference (p = 0.01) between the amount of pull-out
force after 8 and 12 weeks, compared to 4 weeks.

In the current experiments, the set up was designed to
investigate the outcome of coating dental implants with
omega-3 fatty acid on osteoconduction after fixation in
the mandibles of rabbits. It has been found that
osteoconduction was significantly obvious after 4
weeks of the surgery. Therefore EPA affects
osteoconduction and functions as a growth factor in
vivo. EPA coated titanium implants in rabbits were
found to enhance osteoconduction at the bone-implant
interface. This finding might be considered to point at
an increased osseointegration capacity of EPA coated
implants.

CONCLUSION

As titanium implant fixture coating, EPA coating seems
to enhance the anchorage between bone and external
fixation of the Ti prosthesis. EPA-based implant coating
stimulates osteoconduction processes in rabbits. This
coating might increase bone healing processes after
implant surgery.
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INTRODUCTION

In bone regeneration, Si-based calcium phosphate
glasses (Bioglasses®) have been widely used since the
70s'. However, they dissolve slowly because of their
high amount of Si (SiO,>45%). Recently, our group has
found that calcium ions released by the degradation of
glasses in which the job of silicon is done by just 5% of
TiO, are effective angiogenic promoters, because of
their stimulation of a cell-membrane calcium sensing
receptor (CaSR)%. Based on this, other focused tests on
angiogenesis have found that Bioglasses® also have the
potential to be angiogenic promoters even with high
contents of silicon (80%); however, their slow degrada-
tion is still a problem, as the levels of silicon cannot be
decreased any lower than 45%>. In this work, we pro-
pose a new generation of hybrid organically modified
glasses (ormoglasses) that permit a reduction of the Si
content, therefore speeding up the degradation process.
Using electrospinning as an accurate way of mimicking
the extracellular matrix (ECM), we successfully pro-
duced hybrid fibrous mats with three different contents
of Si (40% PCLS40, 52% PCLS52 and 70% PCLS70) —
and thus three different calcium ion release rates — using
an ormoglass-polycaprolactone blend.
EXPERIMENTAL METHODS

Sol-gel method was selected to develop the organome-
tallic network by means of alkoxide precursors in an
inert atmosphere through a partial hydrolysis and con-
densation process; g-polycaprolactone (PCL) was the
used biodegradable polymer. The aim was to join both
domains at a nanometric level to obtain a tuned ion-
agent release order to act as cell homing and enhance
osteogenesis. Special attention was paid in the bulk,
interface and degradation properties, evaluated by FE-
SEM, EDS, DSC, TGA, tensile-strain assays, pH and
Ca®" release evaluation, contact angle measurements,
AFM, (-potential. We also performed cell proliferation
assays, ALP, western blotting analysis and PCR analy-
sis. We performed in vivo subcutaneous tests to evaluate
the osteogenic potential.

RESULTS AND DISCUSSION

The production of different blends of ORMO-
GLASS/PCL with different Si contents was successful.
Tensile-strain assays showed that the more Si content,
the higher the Young’s modulus. TGA analysis revealed
that the inorganic content increase with the decrease of
silicon. DSC analysis showed PCL-S40 fibers had the
most crystalline structure (27.6%) compared with the
rest of the blends. AFM showed that the lower the sili-
con content, the higher the stiffness, in contrast with
tensile-strain assays. (-potential plots showed a signifi-
cant increase of the surface charge for PCL-S40 com-

pared with the rest of the fibrous scaffolds. It was also
the sample with a higher release rate of calcium and the
most constant sustained decrease at higher time points.
PCL-S40 showed the best cell-material interaction and
the most enhanced MC3T3-EL1 cells differentiation over
the rest. No inflammatory signs and material related
complications were observed. Surprisingly, numerous
vessels were observed over the whole area of the mats.
PCL-S40 showed the highest number of new blood ves-
sels. Biological results not only confirm the osteogenic
potential of the composition with less Si content, but
also suggest a better angiogenic effect. The higher and
sustained release of Ca*" to the media plays a key role in
the promotion of blood vessel formation.
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Figure 1. AFM plots showing the topography (a) and DMT modu-
lus map (b). Staining optic microscopy images for VWF of PCL-
S40 (c) and its quantification (d) at x200.

CONCLUSION

Material and biological characterization suggested that
compositions of organic/inorganic hybrid materials with
a Si content equivalent to 40%, which were also those
that released more calcium, were osteogenic, with a
greater ability to form blood vessels. These results sug-
gest that Si-based ormoglasses can be considered an
efficient tool for Ca®* release modulation, which could
play a key role in the osteo- and angiogenic promoting
process.
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INTRODUCTION

Oxidative degradation of highly irradiated UHMWPE
has been shown to reduce the lifespan of UHMWPE in
total hip replacements ™. Antioxidant UHMWPE was
developed to reduce oxidation in low-wearing highly
irradiated UHMWPE, with vitamin E enhanced
UHMWPE gaining FDA approval in 2007 and a
hindered phenol antioxidant (AOX) in development.
This study investigated the wear of antioxidant
UHMWPE (vitamin E, AOX) compared to virgin and
highly crosslinked UHMWPE and also the biological
response to antioxidant materials. Sterile wear particles
were incubated with primary macrophages to determine
the volume of particles required to stimulate a cytokine
response. The cytokine response to vitamin E and non-
vitamin E highly crosslinked UHMWPE is to be
investigated.

Finally, the study investigated the effect of vitamin E
enhanced UHMWPE on the production of reactive
oxygen species (ROS), thought to be an important
aspect of the role UHMWPE plays in stimulating a
cytokine response from cells, and therefore vital to
osteolysis.

EXPERIMENTAL METHODS

UHMWPE materials — 1050; 1050 virgin, Marathon
(5MRad), HXL (10MRad), Vit E, Vit E 5MRad, Vit E
10MRad: 1020; 1020 virgin, AOX, AOX 8.5MRad.
Wear testing was conducted using a 6 station pin-on-
plate wear rig, with 10mm pins articulating against a
smooth CoCr plates, using kinematics representative of
the hip joint ). Wear was determined gravimetrically
and converted into a wear factor.

For particle:cell culture, sterile particles were suspended
in agarose gel and PBMNC:s isolated from human blood
were seeded on to the gel. Cells/particles were
incubated for 