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If the 2008 World Biomaterials congress is anything to go by,
current biomaterials research is set to revolutionise medical
science and ordinary life as we know it.  What may have been
wishful thinking 20 years ago (like stem cell research, organ
regeneration), is now not only possible but in fact is becoming a
reality. What could be more rewarding then coming up with an
idea, executing, and seeing your research bear fruit when it
touches the man in the street?  Well the future for biomaterials
science and technology looks very promising, and although as
South African researchers we may not have access to the world's
best resources, we should be proud of what we have achieved
collectively under the constraints within which we find ourselves.
We are proud to be part of BioMatASA and the South African
Biomaterials community, and we hope that by working together
and across disciplines, we can achieve even more than we thought
possible.

With 2008 already steaming away, and only six more months to
go, for some this might be a cause of disappointment since there is
still so much to do, and so little time, but we are excited and
waiting in anticipation to see what the rest of this year holds for
BioMatASA.  There are a number of events in the pipeline for
2008, like the Frank Nabarro Lecture series, and even more
exciting happenings planned for 2009, like the country 's 1st
Biomaterials conference.  What exciting times !!!!

We hope you enjoy this issue as much as we enjoyed putting it
together for you. You are welcome to make suggestions to improve
the newsletter, and even better, to contribute to it!

With best wishes from the Editorial Team -
Deon Bezuidenhout, Avashne Chetty,  Kersch Naidoo, Sean
Moolman and Paul Human

2008 World Biomaterials Congress
The theme for the 2008 World
Biomaterials Congress
!Crossing Frontiers in
Biomaterials and Regenerative
Medicine" was highlighted by
two events spanning the
conference. The first was in the
opening ceremony when Prof.
Klaas de Groot, (Honorary
Chairman of the Organising
Committee, emerging in full
period costume from the troupe
recreating Rembrandts !Night
Watch") underlined the
interdependence between
biomaterials and cells in Tissue
Regeneration at the hand of an
ancient Indian fable,
demonstrating each of these
disciplines to be poorer without
the other. The second occurred
near the end of the congress,
when Joachim Kohn described
the critical changes occurring in
Biomaterials Science, i.e. the
Continued on p 2

Klaas de Groot, Honorary Congress Chairman.

Joachim Kohn.  Clinical
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fundamental shift from pure
materials to a fusion of
materials and biology with the
emergence of tissue
engineering, where the goal is
to regenerate tissue instead of
merely replacing it with a
device. The new properties
promised by nano-scale
materials, and the shifting of
the centre of gravity of
biomaterials science from the
SA and Europe to Asian
countries, notably Singapore,
China and South Korea, were
also highlighted.

1. Although it is clear that both
the biochemical and physical
environments of mesenchymal
cells (MC) determine their fate
in terms of differentiation, the
latter had perhaps been
somewhat neglected. Patrick
Pendergast addressed this
situation in a keynote lecture:
!Mechanobiological Models in
Tissue Engineering", in which
he not only describes the effect
of fluid flow and shear strain on
the differentiation of MCs into
connective tissue, cartilage and

Personal Highlights

bone over time, but also
presented data on the
prediction of the healing
response towards a bone
defect using finite element
analysis and computational
algorithms. An additional part
of his team's work that I was
particularly interested in was
the computational prediction of
angiogenesis in porous
scaffolds, and the effect that
the angiogenesis has on the
differentiation of tissue in a
tissue engineered construct.

2. In another keynote lecture,
Ugo Ripamonti presented his
ground-breaking work on the
use of smart Biphasic
Hydroxyapatite/beta-tricalcium
phosphate scaffolds to effect de
novo bone formation, with
particular reference to non-
healing calvarial defects in non-
human primates. The
regeneration was shown to be
dependent on the concavities
present in the scaffolds, and
the fact that the regeneration
could be achieved without the
delivery of exogenous growth
factors, attests to the
biomimetic nature of the
material.

3. !Biological and Biophysical
Activity in Nanoparticle
Materials." In his plenary
lecture, Jeffrey Hubbell
described the extension of his
groups work on biomimetic
polyethylene glycol (PEG)
hydrogels), in which
polypropylene sulphide (PPS)
nanoparticles (stabilized by
PEG-PPS-PEG copolymer
shells) are used for the
endosomal release of active

substances.  Both oxidation
and reduction-sensitive modes
of release were described, as
well as the targeting of the
lymphatic system, where if
sufficiently small, the
nanoparticles may be swept
into the lymphatic system by
interstitial flow.

4. A debate on preclinical
testing, organised and chaired
by Prof David Williams, Editor
in Chief of the journal
!Biomaterials", was held on the
penultimate day of the
congress in the College of
Fellows session. The
proposition of the debate was
!This House believes that the
Preclinical Testing of New
Biomaterials is a Waste of
Time", with David Granger (Salt
Lake City) and Sarah Carmel
(Liverpool) supporting the
motion, and Peter Zilla (UCT)
and Thomas Barker (Georgia
Tech) opposing. The serious
nature of the debate was
lightened by good-natured
gibes at opponents' arguments
on both sides.  In the end it was
pointed out that although many
preclinical tests (i.e. using the
wrong models, asking the
wrong questions, etc) can be
considered a waste of time,
that well-planned and relevant
trials were invaluable to
biomaterials and device
development, and that it was
not just a case of having
preached to the converted
when the vast majority of the
audience voted for the
opponents of the motion.

5. Dinner with David Williams,
Coninued on p 3

2008 World Biomaterials Congress
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David Granger Thomas Barker 9th WBC: Chengdu, China 2
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Editor of Biomaterials and re-
establishing ties and discussing
collaborations with Art Coury,
Andreas Zisch and Beat
Walpoth.

Cellcrown: If you have ever had
a problem with samples floating

Useful Product

2008 World Biomaterials Congress
in tissue culture plates when
you are trying to grow cells on
them or want to determine
toxicity etc?
Instead of making containment
rings yourself, as I have had to
do, you can now buy them for
all well sizes. See
http://www.scaffdex.com/index_
en.php

Programme and Abstracts
The complete Scientific Pro-
gramme can be downloaded at:
http://www.wbc2008.com.
If there are any members in-
terested in obtaining the full
abstracts, please email
Deon.Bezuidenhout@uct.ac.za
the request and I will send you
a pdf from the abstract DVD.

Cellcrown insert. Dinner with Peter Zilla, David Williams and Peggy
O'Donnell.

Peter Zilla, Art Coury and David Williams. Peter Zilla, Andreas Zisch, Deon Bezuidenhout and
Beat Walpoth.

South Africa$s Biomaterials Landscape
The South African biomaterials research
community is small and fragmented, with the
result that many investigators do not know
(or even know of) colleagues at other local
Universities. The map below is an initial
attempt to redress the situation. A SA bio-
materials roadmap is being compiled to illus-
trate the main centres where both tissue
regeneration and biomaterials research is
being performed in the country. It is by no
means claimed to be comprehensive or
complete.

To facilitate the formation of a comprehen-
sive picture regarding the biomaterials
landscape in South Africa, BioMatASA would
like to request all readers to send any rele-
vant information which may be missing or
misrepresented in the attached version of
the road-map to
Deon.Bezuidenhout@uct.ac.za. Your inputs
could pertain to your own research in the

field of biomaterials and tissue engineering, or that
of other laboratories, universities or institutions in
the country which you may be aware of. Your
inputs are vital to enable dissemination of the
complete biomaterials landscape in the country and
will be added to the next revision of the roadmap.

3
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Who's who in Biomaterials in SA

History

Mission

The Cardiovascular Research
Unit had its origins in the
Cardiac Surgical Research
Laboratory housed within the
Department of Cardiothoracic
Surgery that, under Professor
Christian Barnard and those
that followed, had received
recognition through the
research surrounding the
world's first human to human
heart transplant at Grootte
Schuur Hospital on the 17
December 1967.

In 1992, Professor John Odell,
then head of the Department of
Cardiothoracic Surgery, invited
Dr Peter Zilla to Cape Town as
Director of the research
laboratory. In 1998, the Uni-
versity conveyed official
research unit status to the
laboratory, henceforth known
as the Cardiovascular Re-
search Unit with then Associate
Professor Zilla being appointed
as full professor.  In 2001,
Professor Zilla was awarded
the Chris Barnard Chair of
Cardiothoracic Surgery, and
head of the Division.

Our primary objective is to
develop a world-class
multidisciplinary laboratory-
based research capacity for
cardiac surgeons and
cardiovascular biologists in

training. Furthermore, we
recognize that to be able to
perform !first-world" research
within the financial constraints
of a !developing" country
requires a solid relationship
with an international industry
partner. At the same time,
however, we also recognize our
role in academia and believe
that these two needs are not
mutually exclusive but rather
provide a synergism, which
offers the foundation for
achieving our primary objective.
Our roles in academia are that
of educator and of contributing
to the advancement of medical
science through publication and
to the improvement of the
quality of life for our patients.
Our role towards our industry
partner is to provide innovative
and thus profitable solutions to
medical problems

The multidisciplinary structure
of our unit is one of its greatest
assets, as it creates the critical
mass of expertise required to
perform research into tissue
engineered cardiovascular
devices. The unit consists of
four groups, each with its own
group leader: Biology (Dr. Neil
Davies), Bioprosthetic/
Restenosis  (Dr. Paul Human),
Biomechanics (Dr. Thomas
Franz) and Polymer Group (Dr.
Deon Bezuidenhout), with wide
range of specialities within the
groups, namely MDs, cardiac
surgeons, cell biologists, poly-
mer/biomaterials scientists,

Structure

biochemists, mechanical and
chemical engineers, histologists
and polymer technologists.

The following list illustrates the
analytical equipment at the CRU
(in-house).
Environmental and Regular
Scanning Electron Microscopes
(E-SEM/SEM), Finite Element
Analysis (FEM), Transmission
Electron Microscopes (TEM),
Ultraviolet/Visible
Spectrophotometers
(UV/VIS)/Plate readers,
Polymerase Chain Reaction
(PCR), Cell culture, Tensile testing
(Instron), Electrospinning, Fourier
Transform Infrared
spectrophotometer (FTIR),
Differential Scanning Calorimeter
(DSC), Angiography/Fluoroscopy
C-arm, Peptide synthesizer,
HPLC, Operating theatre,
Gel/column electrophoresis; Light,
Fluorescent and Confocal
microscopes, Histological
processing equipment (wax/resin)
and a mechanical/electronic
workshop.  More specialized,
larger equipment (NMR, MS,
MALDI, FACS, RT-PCR etc) is
also available on the campus.

The Cardiovascular research unit
has built up expertise in a wide
range of cardiovascular device
and tissue engineering appli-
cations, including

The development of tissue

Infrastructure/Equipment

Research Projects

Continued on p 5
§

By Deon Bezuidenhout
and Paul Human

Cardiovascular
Research Unit (CRU),
University of Cape T own

Chris Barnard.
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Further Information
please visit:
http://www .uct.ac.za/de
pts/cts or email
Deon.Bezuidenhout@u
ct.ac.za for further
information on the CRU.

Continued from p4
engineered synthetic vascular
grafts, as well as models
allowing the differentiation
between transmural and trans-
anastomitic endothelialization
in vivo, with the establishment
and use of appropriate animal
and computer models.

Development of biomimetic
polyethylene glycol and other
hydrogels with cell-adhesive
and enzymatic and/or hydro-
lytically degradable sites.

Research and development
of degradable and non-
degradable PEG hydrogels for
the slow-release of anti-
inflammatory, angiogenic, and
other drugs/agents.

Bioprosthetic tissue fixation:
optimization of glutaraldehyde
fixation and investigation into
alternative methods.

Understanding the mec-

§

§

§

§

hanisms of in-stent restenosis
of coronary vessels with res-
pect to key metabolic disor-
ders, including diabetes and
obesity.

Treatment of myocardial
infarction and heart failure by
delivery of drug-eluting hydro-
gels into the ischaemic myo-
cardium.

Establishment of a stem cell
laboratory, which will focus on
the use of adipose derived
stem cells in conjunction with a
regenerative medicine ap-
proach in areas including myo-
cardial infarction and diabetes.

Treatment of Type I
diabetes by transplantation of
viable xenogeneic pancreatic
islets, and devices for retaining
the viability and function of
transplanted cells.

Prevention of hyperplastic
response in saphenous vein

§

§

§

§

grafts by using compliant,
external Nitinol stents, with the
aid of computational bio-
mechanics (finite element
analysis)

Development of a tissue
engineered heart valve, by
dynamic cell culture on suitable
scaffolds.

Application of computational
biomechanics and transfer
functions to the analysis of
mechanical loading on
implanted pacemakers.

The Unit's 165 peer-review
publications may be seen on
our website.  In addition, the
CRU has produced 17 pub-
lished and issued US and
worldwide patents and patent
applications, with an additional
4 applications in the provisional
stage.

Publications and Patents

§

§

Polymer Laboratory: DSC. Operating theatre. Confocal microscopy.

Biochemistry laboratory. Ultramicrotome for TEM. Cross-section of porous
vascular graft.

Capillary ingrowth into porous
scaffold.

Tissue engineered heart
valve.
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! Creating a better
life through

Polymer Science "

Who are we?
The Polymers and
Bioceramics (P&B)
competence area at the
CSIR's Materials
Science and Manu-
facturing operating unit
consists of a highly
multi-disciplinary team
of aspiring and moti-
vated polymer and
material scientists,
chemists, chemical
engineers, pharmacists
and molecular biolo-
gists focussing on using
polymers and biocera-
mics to offer innovative
solutions in the fields of
drug delivery, tissue
engineering, biotech-
nology, nanotechnology
and composites.

P&B's Biomaterials Research Area

The P&B Biomaterials research area builds on a strong
competence base resulting from innovative research and a large
portfolio of patents in the field of biomaterials over the past 15
years. Specific knowledge areas include hydrogels and water-
soluble polymers, interpolymer complex formation, micro- and
nanoemulsions, bioceramics, and supercritical carbon dioxide
polymer processing.
Some of the major multi-disciplinary research projects include:

The development of biphasic bioceramic bone substitute
materials based on hydroxyapatite and tri-calcium phosphate.

The development of ported resorbable spheres called
Endoject by a novel emulsion-based manufacturing process for
bulking of soft-tissue, as well as the incorporation of adipose-
derived stem cells for tissue regeneration.

A novel tuberculosis (TB) treatment, involving reformulating
first-line anti-TB drugs into a nano-particulate oral dosage form for
controlled release over extended period in order to
reduce total doses and treatment period and improve patient
compliance.

A novel Bioartifical-Liver support system (BALSS) for supporting
liver function in patients with acute liver failure, containing a
bioreactor housing living primary hepatocyte (liver) cells attached
to a three dimensional scaffold, with the use of an artificial oxygen
carrier which improves the survival and function of the liver cells in
the scaffold. The application of the oxygen carrier in organ

?

?

?

?

TM

Continued on p7

Vision
We strive to improve the

lives of South Africans
through excellence in

our research and
empowerment of our

people.

Mission
We engage in research,

development and
transfer of innovative

biomaterials and
industrial polymers and

composites in
partnership with

industry and academia
for the benefit of all our

stakeholders.

Who's who in Biomaterials in SA
Polymers & Bioceramics, CSIR

June 2008
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preservation is also currently being investigated.

The use of stimuli-responsive materials as molecular on-off
switches for culturing of anchorage-de-pendant cells, and
elucidation and improving the properties of PNIPAAm-based
hydrogels, as well as developing novel three-dimensional
thermoresponsive scaffolds.

Encapsulation of probiotics using supercritical carbon dioxide in
a matrix derived from an interpolymer complex,allowing one to
achieve a controlled release profile.

The development of a self-immobilised enzyme technology
called SphereZymes based on a water-in-oil emulsion procedure,
with enhanced biocatalytic activity.

?

?

?

in vitro

TM

Polymers & Bioceramics Centre, CSIR

Supercritical
carbon dioxide

bioreactor (left),
and

encapsulated
pro-biotic

Bifidobacterium
longum being
released from

the polymer
matrix (right).

CSIR developed EndojectTM
for soft-tissue bulking (left)..
SEM image of PLGA
nanoparticles loaded with anti-
TB drug prepared via spray-
drying (right).

Macroporous (left), and microporous (right) hydroxyapatite based
bone fillers.

June 2008
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Polymers & Bioceramics Centre, CSIR

!DSC

!TGA

!UV-Vis

!PCS + zeta potential

!HPLC

!AF-FFF with MALLS

!SLS particle size analyzer

!DSA

!Spinning riffler

!ATR-FTIR

!Access to: SEM (& EDX),
XPS, Instron, GC-MS, etc.

New pharma lab...

!Extruder/spheronizer

!Spray dryer

!Fluidized bed coater

!SCF reactors

!High-pressure homogenizer

!Rotor-stator homogenizers

!Membrane emulsifier

!Ultrasonicator

!Humidity cabinet

!Dissolution bath

!Refrigerated centrifuge

!Freeze-drier

!Shaking water bath

!RO Water purifier

!10-point hotplate

!Rotavap

!Twin-screw extruder

!Single screw extruders

!Injection moulders

!3-layer film blower

!High-speed mixers

!Hot press

!Two-roll mill

!Rubber extruder

!Rotomoulder

!Dehumidifying dryer

!Spray dryer

!Compression moulders

!Buchi benchtop spray drier

AnalyticalAnalyticalLab equipmentLab equipmentPolymer processingPolymer processing
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P&B Infrastructure

Contact details: Dr Sean Moolman
Manager: Polymers & Bioceramics

Materials Science and Manufacturing, CSIR, Pretoria
Tel: 012 841 4212 smoolman@csir.co.za

Further Information:
Dr Moolman appears 5th from left in top row.

www.csir.co.za

Meet the
CSIR P&B

Team

June 2008



New Scaffolds for Tissue Engineering: Materials and Processing
Methods, Symposium L, at the EMRS fall Meeting 2008,
September 15-19 2008, Warsaw, Poland

21st International Symposium of Ceramics in Medicine #
Bioceramics 21, October 21-24 2008, Búzios, Brazil

22nd European Conference on Biomaterials 7 - 11 September
2009, http://www.esb2009.org/index.php

For a comprehensive list of upcoming international events go to:
http://www.biomat.net/index.php?id=5

BioMa t
Bits and Blogs

Editorial T eam
Deon

Bezuidenhout,
Avashne Chetty ,
Kersch Naidoo,
Sean Moolman,

Paul Human

For 2008, we will be hosting the Frank N. Nabarro lecture series to commemorate one of
the world's most renowned scientists. These lectures will be arranged regionally to ensure
accessibility and attendance by all our members.  More details regarding the lectures will
follow on the BioMatASA website (http://www.biomatasa.org.za).

1st Announcement - First Conference of the Biomaterials
Association of South Africa (BioMatASA)
20-22 September 2009, CSIR International Convention
Centre,  Pretoria.

BioMatASA is proud to announce its first conference with full
paper and poster sessions which will showcase the country's
top research in the field of Biomaterials.

The conference promises to be exciting with plenary lectures
by renowned biomaterial scientists. A call for abstracts will
be published during September 2008.

More details regarding the conference will follow shortly on
the BioMatASA website (visit http://www.biomatasa.org.za).

Initial interactions with DST
have already been conduc-
ted regarding the Bio-
materials Centre of Com-
petence.
A proposal prepared by
BioMatASA has been
submitted to DST on 28 May
2008,and feedback from
DST is awaited.

While only in its infancy just two years ago, BioMatASA now boasts 88 members. With
membership still on the rise in 2008, the organisation is growing in stature and getting
increased exposure.
If you are not a member already, what have you been waiting for?  Join NOW, its free,
and just a click away, register online at http://www.biomatasa.org.za

Upcoming BioMatASA events for 2008

What to look
forward to in

2009?

BioMatASA Membership

BioMat CoC

On the international scene

New Exec for BiomatASA
Two new members have been elected to the executive
committee i.e. Dr Deon Bezuidenhout, and Dr. Sean
Moolman.  We would like to extend a warm welcome to both
of them. Members of the Executive Committee are: Prof
Viness Pillay (President - Wits); Yahya Choonara (Secretary
- Wits); Mr Mark Johnson (Treasurer-Wits); Dr Marco Wein-
berg (Wits); Prof Sunny Iyuke (Wits); Ms Avashnee Chetty
(CSIR); Prof Ugo Ripamonti (Wits); Mr Leon van Kralingen
(US); Dr Rui Krause (UJ); Dr Phiyani Lebea (CSIR); Dr
Deon Bezuidenhout (UCT); Dr Sean Moolman (CSIR)

Contact Us
For any enquiries,
suggestions/comments
please contact us at
BioMatASA@wits.ac.z
We look forward to
hear from you.


