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The Materials Research Society of Singapore (MRS-S) organized three International and
two National Conferences in Singapore since 2001. The biennial ‘International
Conference on Materials for Advanced Technologies (ICMAT)’ series were held in 2001,
2003 and 2005.
The biennial National Conferences were held in 2004 and 2006. MRS-S also sponsored/supported several other conferences, workshops, symposia and public lectures.
It instituted gold medals for the best outgoing students in Materials Science at the
National University of Singapore and Nanyang Technological University. To reach out
to the public, MRS-S has organized number of public lectures by Nobel Laureates and
also an astronaut.
•
•

MRS-S has recently instituted the “MRS Singapore Student Bursary Fund” at the
National University of Singapore.
Report on the Second National Conference held during 18–20 January 2006 is
included in this Issue.

The ICMAT-2007, to be held during 1–6 July 2007 will have 18 Symposia, 9 Plenary,
3 Theme, and 2 Public Lectures. Also, visit the website:www.mrs.org.sg
The following distinguished scientists have confirmed their participation and will deliver Plenary Lectures (Title of the Lecture in italics).
•
•
•

•
•
•
•

Claude COHEN-TANNOUDJI, Nobel Laureate in Physics, Laboratoire Kastler Brossel,
Departement de Physique de l’ENS, FRANCE – “Manipulating Atoms with Light”
Theodor W. HAENSCH, Nobel Laureate in Physics, Max-Planck-Institut für Quantenoptik,
Garching, GERMANY – “Towards a Quantum Laboratory on a Chip”
H. Robert HOROVITZ, Nobel Laureate in Physiology, Massachusetts Institute of
Technology, Cambridge, USA – “Cell Suicide: Programmed Cell Death in Development and
Disease”
Antony K. CHEETHAM, University of California at Santa Barbara, USA –
“Hybrid Inorganic-organic Materials and their Applications”
R. Stanley WILLIAMS, Hewlett-Packard Laboratories, USA – “Computing at the Nanoscale will
Employ Different Physics and Logic Operations”
Richard H. FRIEND, Cavendish Laboratory, University of Cambridge, Cambridge, UK
Sumio IIJIMA, Meijo University & AIST/Research Center for Advanced Carbon
Material, Nagoya, Japan

Highlights of previous ICMAT Conferences
Year 2003 w 7-12, Dec., 2003
Year 2001 w 1-6, July 2001
16 Symposia
16 Symposia
9 Plenary Lectures
10 Plenary Lectures
2 Public Lectures by
4 Public Lectures by
Nobel Laureates
Nobel Laureates
1500
Delegates
1400 Delegates
19
Best
Poster Awards
18 Best Poster Awards
29
Exhibitors
36 Exhibitors

Year 2005 w 3-8, July 2005
25 Symposia
9 Plenary Lectures
2 Theme Lectures
3 Public Lectures by
Nobel Laureates
2200 Delegates
28 Best Poster Awards
43 Exhibitors
Continued on page 30 ....
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Theme Lecture

MRS-S Executive Committee
(For 2006–08)
President
B. V. R. Chowdari, NUS
Founding President
Shih Choon Fong, NUS
Vice Presidents
Lim Seh Chun, NUS
Freddy Boey, NTU

Pankaj VADGAMA, IRC in Biomedical Materials, Queen Mary, University of London, UK—
“Designer Surfaces for the Biological Interface – How
Far can we Enhance Functional Performance?”

Schedule and Important Deadlines
Receipt of Abstracts
Acceptance of Abstracts
Receipt of Manuscripts*
Registration at Reduced Rates
Registration at Standard Rates

Secretary
Lam Yeng Ming, NTU
Joint Secretary
Chia Ching-Kean, IMRE
Treasurer
Ramam Akkipeddi, IMRE
Joint Treasurer
Feng Yuan Ping, NUS

Online Registration Closes
Registration at Onsite Rates

31 January 2007
15 March 2007
01 May 2007
01 April 2007
01 April to
15 June 2007
16 June 2007
from 16 June 2007

*The submission deadlines for manuscripts differ for
different symposia. Please refer to the respective symposium for details

Members
Ding Jun, NUS
Liu Ai Qun, NTU
Liu Bin, NUS
Lu Chun, IHPC
Patrick Poa Chun Hwa, IMRE
Shen Ze Xiang, NTU
G.V. Subba Rao, NUS
Teo Kie Leong, NUS
Tim White, NTU
J.J. Vittal, NUS
Honorary Auditors
Mike Loh, IMRE
Liu Zishun, NUS

Highlights of previous
MRS-S National Conferences
Year 2004 (6 August 2004)
• 20 Invited Talks • 130 Poster Papers
• 4 Best Poster Awards
Year 2006 (18–20 January 2006)

NUS: National University of Singapore
NTU: Nanyang Technological University, Singapore
IMRE: Institute of Materials Research & Engineering, Singapore
IHPC: Institute of High Performance Computing, Singapore

• Includes the Symposium on ‘Physics and
Mechanics of Advanced Materials
• 60 Invited Talks • 200 Poster Papers • 1 Public
Lecture • 5 Best Poster Awards

MRS-S OUTLOOK (ISSN 1793-3609) is published quarterly by the Materials Research Society of Singapore
(MRS-S), c/o Institute of Materials Research & Engineering, 3, Research Link, Singapore 117 602.
Editor: G.V. Subba Rao. Disclaimer: Statements and opinions expressed in ‘MRS-S OUTLOOK’ are solely those
of the authors, and do not reﬂect those of MRS-S, nor the editor and staff. Permissions: The subject matter contained in ‘MRS-S OUTLOOK’ can be freely reproduced for not-for-proﬁt use by the readers; however, a word of
acknowledgement will be appreciated.
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MRS-S Forthcoming Conference
ICMAT 2007
International Conference on Materials for Advanced Technologies
Incorporating GEM4 Conference on Cancer
1–6 July 2007, Singapore

Symposium A Advanced Functional Biomaterials
Chair: YANG Yi-Yan Institute of Bioengineering and Nanotechnology, Singapore
Co-Chairs: WANG Shu Institute of Bioengineering and Nanotechnology, Singapore
Subbu S VENKATRAMAN Nanyang Technological University, Singapore
Kazunori KATAOKA University of Tokyo, Japan
PARK Tae Gwan Korea Advanced Institute of Science and Technology, Korea
Correspondence
YANG Yi-Yan E-mail: yyyang@ibn.a-star.edu.sg

MRS-S Conference: Forthcoming

December 1, 2006

Symposium B Developing Nano-Bio Interface
Chair: LOH Kian Ping National University of Singapore, Singapore
Co-Chairs: Andrew WEE Thye Shen National University of Singapore, Singapore
SEERAM Ramakrishna National University of Singapore, Singapore
LI Jun Institute of Materials Research and Engineering, Singapore
Federico ROSEI University du Quebec, Canada
Correspondence
LOH Kian Ping E-mail: chmlohkp@nus.edu.sg

Symposium C Bio-Functional Materials: From Understanding to Design
Chair: LIU Xiang Yang National University of Singapore, Singapore
Co-Chairs: FENG Si-Shen National University of Singapore, Singapore
TAO Xu-Tang Shandong University, China
YAN Jie National University of Singapore, Singapore
Correspondence
Liu Xiang Yang E-mail: phyliuxy@nus.edu.sg

Symposium D Semiconductor Photonics: Nano-Structured Materials
and Devices
Chair: CHUA Soo Jin Institute of Materials Research and Engineering, Singapore
Co-Chair: TENG Jinghua Institute of Materials Research and Engineering, Singapore
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Osamu WADA Kobe University, Japan
Richard DE LA RUE University of Glasgow, UK
TANG Xiaohong Nanyang Technological University, Singapore
Correspondence
CHUA Soo Jin E-mail: elecsj@nus.edu.sg

Symposium E Nanodevices and Nanofabrication
Chair: ZHOU Wei Nanyang Technological University, Singapore
Co-Chairs: LU Chun Institute of High Performance Computing, Singapore
Bill MILNE University of Cambridge, UK
WANG Zhong Lin Georgia Institute of Technology, USA
ZHANG Qing Nanyang Technological University, Singapore
Correspondence
ZHOU Wei E-mail: MWZhou@ntu.edu.sg

Symposium F Microstructured and Nanostructured Optical Fibers
Chair: SHUM Ping Nanyang Technological University, Singapore
Co-Chairs: LU Chao Nanyang Technological University, Singapore
John LOVE Australian National University, Australia
Jonathan C. KNIGHT University of Bath, UK
Correspondence
SHUM Ping E-mail: epshum@ntu.edu.sg

Symposium G Scanning Probe Microscopy in Materials Research
Chair: N. CHANDRASEKHAR Institute of Materials Research and Engineering, Singapore
Co-Chairs: Sean J. O’SHEA Institute of Materials Research and Engineering,Singapore
Venky NARAYANAMURTI Harvard University, USA
Karl-Heinz RIEDER EMPA – Swiss Federal Laboratories for Materials Research, Zurich, Switzerland
Correspondence
N. CHANDRASEKHAR E-mail: n-chandra@imre.a-star.edu.sg; phycn@nus.edu.sg

Symposium H MEMS Technology and Devices
Chairs: LIU Ai-Qun Nanyang Technological University, Singapore
LU Chun Institute of High Performance Computing, Singapore
Co-Chairs: Ajay AGARWAL Institute of Microelectronics, Singapore
LIM Siak Piang National University of Singapore, Singapore
Poenar Daniel PUIU Nanyang Technological University, Singapore
Correspondence
LIU Ai-Qun E-mail: eaqliu@ntu.edu.sg

page 32

A Quarterly publication by the Materials Research Society of Singapore

20:1

Research Publishing Services (RPS) : MRS-S e-newsletter

MRS-S OUTLOOK

v1n2

Volume 1 • No.2 • Oct.–Dec. 2006

Symposium J Materials for Advanced Sensors and Detectors
Chair: Girish M. KALE University of Leeds, UK
Co-Chairs: YAO Kui Institute of Materials Research and Engineering, Singapore
Sheikh AKBAR Ohio State University, Columbus, USA
Manoj GUPTA National University of Singapore, Singapore
Enrico TRAVERSA University of Rome, Italy
Correspondence
Girish M. KALE E-mail: g.m.kale@leeds.ac.uk

Symposium K Nanostructured Materials for Electrochemical Power Sources
Chair: S.R.S. PRABAHARAN The University of Nottingham, Malaysia
Co-Chairs: B.V.R. CHOWDARI National University of Singapore, Singapore
LU Li National University of Singapore, Singapore
Robert HAHN Fraunhofer-Institut Zuverlaessigkeit und Microintegration, Berlin, Germany
Ralph J. BRODD Valence Technologies Inc., Austin, USA
Correspondence
S.R.S. PRABAHARAN E-mail: prabaharan.sahaya@nottingham.edu.my

Symposium L Catalytic Materials and Technologies for a Sustainable Economy
Chair: Stephan JAENICKE National University of Singapore, Singapore
Co-Chair: CHUAH Gaik Khuan National University of Singapore, Singapore

MRS-S Conference: Forthcoming

December 1, 2006

Correspondence
Stephan JAENICKE E-mail: chmsj@nus.edu.sg

Symposium M New Routes to Inorganic Materials, Films and Nanocrystals
Chair: Jagadese J. VITTAL National University of Singapore, Singapore
Co-Chairs: CHIN Wee Shong National University of Singapore, Singapore
S. S. MANOHARAN IIT-Kanpur, India
E.R.T. TIEKINK University of Texas at San Antonio, San Antonio, USA
Correspondence
Jagadese J. VITTAL E-mail: chmjjv@nus.edu.sg

Symposium N Synchrotron Radiation for Making and Measuring Materials
Chair: Herbert O. MOSER Singapore Synchrotron Light Source, Singapore
Co-Chair: Marian CHOLEWA Singapore Synchrotron Light Source, Singapore
Correspondence
Herbert O. MOSER E-mail: moser@nus.edu.sg

Symposium O Frontiers in Computational Materials Science
Chair: FENG Yuan Ping National University of Singapore, Singapore
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Co-Chairs: WU Ping Institute of High Performance Computing, Singapore
David J. SROLOVITZ Princeton University, USA
Duc NGUYEN-MANH UKAEA, UK
Correspondence
FENG Yuan Ping E-mail: phyfyp@nus.edu.sg

Symposium P Electromagnetic Materials
Chair: LIM Hock National University of Singapore, Singapore
Co-Chairs: GAN Yeow Beng National University of Singapore, Singapore
LEE Kim Seng DSO National Laboratories, Singapore
Correspondence
GAN Yeow Beng E-mail: tslganyb@nus.edu.sg

Symposium Q Advanced Structural and Functional Materials for Protection
Chairs: SHANG Huai Min Nanyang Technological University, Singapore
William LAU Defence Science & Technology Agency, Singapore
Co-Chairs: MA Jan Nanyang Technological University, Singapore
LEE Nam Sua Defence Science & Technology Agency, Singapore
Alfred TOK Nanyang Technological University, Singapore
Correspondence
Alfred TOK E-mail: miytok@ntu.edu.sg

Symposium R Polymer and Molecular Electronics: Chemistry,
Physics & Materials Science
Chairs: Hardy CHAN National University of Singapore, Singapore
Freddy BOEY Nanyang Technological University, Singapore
Co-Chairs: Peter HO National University of Singapore, Singapore
Suresh VALIYAVEETTIL National University of Singapore, Singapore
Alan SELLINGER Institute of Materials Research and Engineering, Singapore
Correspondence
Hardy CHAN E-mail: chmcsoh@nus.edu.sg

Symposium S Education in Nanoscience and Nanoengineering
Chair: Vincent TAN National University of Singapore, Singapore
Co-Chairs: Andrew WEE National University of Singapore, Singapore
Mark BLAMIRE Cambridge University, UK
Paul PIGRAM La Trobe University, Australia
Grant NORTON Washington State University, USA
Correspondence
Kelly LOW E-mail: kellylow@nus.edu.sg
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2nd National Conference on “Advanced Materials”
18–20 January 2006, Singapore
The Second National Conference on “Advanced
Materials”, organized jointly by the Materials
Research Society of Singapore (MRS-S) and the
Institute of Materials Research and Engineering
(IMRE) was held during 18–20 January 2006 at
IMRE. The year 2006 is the centennial year of the
National University of Singapore (NUS) and thus
the Conference was recognized as a part of NUS
centennial celebrations. The ﬁrst one in this biennial series was held in August 2004, with the aims
of serving the materials community of Singapore,
to act as a forum for networking and exchange of
ideas, and to reach out to the region and beyond.
In recognition of the seminal contributions of
Prof. Shih Choon Fong as the Founding Director
of IMRE and as the Founding President of MRS-S,
the conference incorporated a special symposium

on “Physics and Mechanics of Advanced Materials” to mark his 60th birthday. The symposium was a signiﬁcant gathering of former associates of Prof. Shih, all of whom are distinguished
researchers and teachers who made a special
effort to attend and to honor him.
The response to both the conference and
symposium was overwhelming, with 43 and
27 Invited talks, respectively, conducted as parallel sessions except for the opening lecture on the
ﬁrst day by Prof. John W. Hutchinson (Harvard
University, USA) on “Thin ﬁlm mechanics and
its applications”. The titles of the invited talks,
abstracts of the poster papers, and the Authors
can be found at the website:www.mrs.org.sg.
The conference and symposium dealt with
various aspects of materials science, engineering,

Conference: Report

December 1, 2006

Delegates at the Inaugural function of the 2nd National Conference on “Advanced Materials”.
Front row (R-to-L): Prof. John W. Hutchinson (Harvard Univ., USA), A/P. B.V.R. Chowdari, NUS, Singapore, A/P. Li Cheng, NUS,
Singapore, Prof. Shih Choon Fong, NUS, Singapore, Dr. K. W. Lim, IMRE, Singapore, Prof. T. Nakamura (SUNY Stony Brook,
USA) and Prof. G. Ravichandran (Caltech., USA).
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and technology covering topics like nanomaterials, biomaterials, functional materials, spintronics, optoelectronics and photonics, organic light
emitting diodes (OLEDs), polymers, nanocomposites, microelectronics, simulation, materials
design from ﬁrst-principles, and fabrication of
nanostructures and characterization of materials by advanced techniques, such as synchrotron
radiation.
The opening ceremony on 18 January started
with welcome addresses and felicitations to
Prof. Shih by Prof. B.V.R. Chowdari, President of
MRS-S, and organizing chairman, Dr. K.W. Lim,
Executive Director, IMRE, Prof. John W. Hutchinson and Prof. Brian Moran (Northwestern University, USA). In response, Prof. Shih expressed
his gratitude and deep appreciation to all the
speakers for their kind words and mentioned
that he was immensely pleased to be in their
midst. He called up on the young researchers
to inculcate the habit of unconventional thinking in the areas of their work and embark on the
roads less-travelled to come up with new ideas
and approaches, which will lead to knowledge
generation and bring credit.
The conference provided ample opportunity

to all the participants to view and discuss the
200 poster papers on all the days. To recognize the
efforts of poster presenters, the MRS-S awarded
ﬁve prizes to the best ﬁve posters that were
judged by a selected panel. The prizes consisted
of cash and certiﬁcate, and were given away to
the winners at the conference banquet.
To reach out to a broader audience, a public lecture entitled “The dynamics of subduction
earthquakes, including past and future Sumatran
events” was delivered by the renowned scientist,
Prof. James R.‘Rice of Harvard University, USA,
on the evening of 20 January 2006. It was organized jointly by the NUS and MRS-S and was
attended by a large gathering.
In his closing remarks on the last day
of the conference, Prof. Chowdari thanked
all the delegates for their enthusiastic participation, Prof. T. Nakamura (SUNY Stony
Brook, USA), Dr. P. Moran (Singular ID, Singapore), Prof. A. Rosakis (Caltech., USA), and
Prof. G. Ravichandran (Caltech., USA) for their
contribution toward organization of the symposium, Dr. Wong Chia Woan (IMRE) for coordinating the conference logistics and members of the
MRS-S executive committee for their cooperation.

MRS-S Membership
Readers are invited to become members of the Materials Research Society of Singapore (MRS-S).
Professional Membership is open to any person engaged in activities associated with materials science,
engineering and technology.
Student Membership is open to any bonaﬁde student of a tertiary institution genuinely interested in
the practice of materials science, engineering and technology.
Corporate Membership is open to any organisation, government or private, commercial or otherwise,
that is in any way engaged in any activities that deal with any aspect of material science, engineering
and technology. A Corporate Membership is entitled to nominate two of its employees as its ofﬁcial
representatives and to change its nominees from time to time provided the Committee has no objection
to any such nomination.
Annual Subscription Fee:
Professional Membership: S$50
Student Membership: S$5
Corporate Membership: S$500
For details and application form, please visit: www.mrs.org.sg
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Singapore–MIT Alliance
About SMA
Established in 1998, Singapore-MIT Alliance (SMA) is a global partnership between Massachusetts Institute of Technology (MIT), USA, National University of Singapore (NUS), and Nanyang Technological
University (NTU). This synergistic partnership offers dual degrees from MIT and either one of the two
Singapore universities, and taps on world-class engineering expertise, ideas, and technology required
for cutting-edge research.
It has created innovative programmes that now stand at the forefront of graduate education in Asia
and the world. Being the largest interactive distance education collaboration in the world, SMA takes
advantage of state-of-the-art synchronous and asynchronous facilities to achieve seamless instruction
across 12 time zones.
By transcending barriers of distance, borders, and time zones, SMA aims to continue enhancing its
reach while setting new global benchmarks for tertiary education, nurturing top talent, and advancing
knowledge.

Singapore–MIT Alliance

December 1, 2006

Programmes and Degree Award
SMA offers only the best programmes that will deﬁne the future of modern technologies. They are:
(i)
(ii)
(iii)
(iv)
(v)

Advanced Materials for Micro- and Nanosystems (AMM&NS)
Computational Engineering (CE)
Manufacturing Systems and Technology (MST)
Computation and Systems Biology (CSB)
Chemical and Pharmaceutical Engineering (CPE)

The programmes lead to the following prestigious degrees:
(1) MIT Masters & NUS/NTU Masters; or
(2) MIT Masters & NUS/NTU PhD; or
(3) NUS/NTU PhD with SMA Certiﬁcate
All programmes except for CSB offer the above. The CSB programme awards a PhD degree with an
SMA certiﬁcate.
Graduate Fellowship Programme
Students who receive an SMA Graduate Fellowship will receive full support for tuition, stipend, and
travel.
Eligibility
Visit the SMA web page at http://www.sma.nus.edu.sg or http://web.sma.nus.edu.sg for detailed
information on the programmes, requirements, and application materials.
Contact information
E-mail: smart@nus.edu.sg
Tel: (65) 6516 4787; Fax: (65) 6775 2920
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A broad diversity of optical data recording formats are available at present in the form of compact disc (CD) and DVD (digital versatile disc).
Thus, CD-audio, CD-ROM (read only memory),
CD-R (recordable), CD-RW (rewritable), and the
corresponding DVD-R (or +R) and DVD/RW
are in extensive use. “Blue Ray” and HD (high
deﬁnition)-DVD are the two formats on the
threshold of market launch this year. The science
and technology of CD and DVD production and
the features of the crucial component, the organic
dye that is employed in the CD/R and DVD/R
manufacture are described in a review by Mustroph et al. [1].
The demand for higher recording speeds
and larger storage capacity by the consumers
is fuelling more intensive research and development in this area. In the words of the
authors: “This technology is multidisciplinary
and requires active cooperation of dyestuffs
chemists, physicists, materials scientists, technicians and electronic engineers”.

Stankovich et al. [1]. They started by converting
graphite into graphite-oxide followed by chemical treatment with phenyl isocyanate and ultrasonication in an organic solvent (N,N-dimethyl
formamide, DMF) to obtain completely exfoliated individual graphite-oxide sheets with thickness ∼1 nm. Graphene-polymer nanocomposite
was then prepared by solution-phase mixing with
appropriate amounts of polystyrene in DMF, and
chemical reduction using dimethylhydrazine followed by the standard method of coagulation
and isolation. The notable step was the chemical
reduction without which only the graphite-oxidepolystyrene composite is obtained.
Graphene-polystyrene nanocomposite thus
prepared showed interesting electrical properties:
a threshold of ∼0.1 graphene vol % for ambient
temperature electronic conductivity (σ300 K ) and
values of σ300 K ∼ 0.001 and ∼ 0.01 S/cm for 1
and 2.5 graphene vol %, respectively. However,
further optimization of the synthetic methodology is necessary since the graphene sheets
in the nanocomposite were found to be crumpled and wrinkled, and at times folded. As the
authors pointed out, “the intrinsic mechanics of
the (graphene) sheets, their crumpling, wrinkling,
and folding, and whether they can be processed
to be noncrumpled (for example, so that layering
could be more effectively achieved) are issues for
further study.”

References

References

[1] H Mustroph, M Stollenwerk, V Bressau (2006).
Angew. Chem. Int. Ed. 45: 2016–2035.

[1] S Stankovich, DA Dikin, GHB Dommett,
KM Kohlhaas, EJ Zimney, EA Stach, RD Piner,
ST Nguyen, RS Ruoff (2006). Nature 442: 282–286
(20 July issue).

Highlights of the Recent Literature
(Contributed by the Editor)

Current developments in optical data
storage with organic dyes

Graphene-based composite materials
Single layers of graphite, called graphene sheets,
show interesting electrical and other properties almost at par with the carbon nanotubes. One way of exploiting the graphene
sheets for practical applications is to incorporate them in an organic polymer to form a
composite, thereby increasing their mechanical stability. A general method for the preparation of graphene-composite with good electronic conductivity has recently been reported by

page 38
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Observation of electroluminescence and
photovoltaic response in ionic junctions
Employing the soft-contact lamination technique, Bernards et al. [1] fabricated PN-type
ionic junctions between two ﬁlms of organic
semiconductors with mobile anions and cations,
respectively. The anionic conductor used was
the ruthenium-complex, [Ru(bpy)3 ]2+ (PF6− )2 ]
where bpy is 2, 2 -bipyridine, and the cationic
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conductor was sodium-9,10-diphenylanthracene2-sulfonate (Na+ DPAS− ). The above device
showed electroluminescence under forward bias
with a luminance of 500 cd/m2 at 5 V and is
attributable to the Ru-complex-side of the PNjunction. As can be expected, no light emission was detected at reverse bias. Illumination
of the PN-junction (halogen lamp; steady state
illumination; 100 mW/cm2 ) resulted in photovoltaic response, with an open circuit voltage
of 0.45 V and a short-circuit current density of

v1n2

Volume 1 • No.2 • Oct.–Dec. 2006
0.15 µV/cm2 .
The PN-junction also exhibited pronounced
current rectiﬁcation. These results demonstrate
that mobile ionic charge carriers (Na+ and PF6− in
the above device) can be used to control the ﬂow
of electrons in solid-state devices.
References
[1] DA Bernards, S Flores-Torres, HD Abruna,
GG Malliaras (2006). Science 313: 1416–1419 (8 Sept
issue).

Forthcoming Conferences

Conferences: Forthcoming

December 1, 2006

Advanced Polymers for Emerging Technologies
10–13 October 2006, Busan, Korea
For further information and correspondence:
Prof. Sung Chul Kim
Department of Chemical Engineering, KAIST, Daejeon, Korea
E-mail: kimsc@kaist.ac.kr

Modern Physical Chemistry of Advanced Materials (MPC’07)
For further information and correspondence:
Prof. Y. Kholin
Materials Chemistry Department, V.N. Karazin Kharkiv National University,
Kharkiv 61077, Ukraine.
E-mail: kholin@univer.kharkov.ua

IUMRS–ICAM-2007
8–13 October 2007, Bangalore, India
The International Conference on Advanced Materials (ICAM-2007) will consist of atleast 25 symposia
covering various aspects of Materials Science, Engineering, and Technology consisting of Plenary,
Invited, and Public lectures, Oral and Poster paper presentations. Website:www.icam2007.com
For further information and correspondence:
Prof. S.B. Krupanidhi (Conference Chair) and Prof. K.T. Jacob (Conference Co-Chair)
IUMRS-ICAM Secretariat, MRSI
Indian Institute of Science Campus, Bangalore 560 012, India
E-mail: svsmrsi@physics.iisc.ernet.in; secretariat@icam2007.com
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Theme Article
About the Authors
Professor Freddy Boey Yin Chiang
Chair-Materials Science & Engineering
Email:mycboey@ntu.edu.sg
Phone: (+65) 67905609
Ofﬁce: N4.1-02-05
Freddy Boey graduated in 1980 from Monash University, Australia, as top graduate
with ﬁrst class honours in Materials Engineering in 1980. He obtained his PhD (Chemistry & Engineering) in 1987 from the National University of Singapore. He joined
the Nanyang Technological University in 1987 and is presently Professor of Materials Engineering and
Chair-Materials Science & Engineering of the School of Materials Science and Engineering.
He is Fellow of the Institute of Materials (UK) and Fellow of the Institute of Engineers, Singapore. He
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Current Research Interests
Biodegradable Drug Eluting Stents (15 members):
The group, co-led with A/P Subbu Venkatraman,
has developed a platform drug eluting stent technology, which is applicable for urological, coronary, vascular, and cranial therapy. The patent is
premised on a multi-layered fully biodegradable
stent, which can release multidrugs simultaneously in a controlled release. A start up company,
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Amaranth Medical, has been funded to US$7.5m
to commercialize the work. Ongoing work seeks
to develop nanofeatures on the stent surfaces to
promote hemocompatibility by endothelial cell
growth.
Electroactive Materials (12 members): The group,
co-led with A/P Ma Jan, has developed a PZT
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blood pump and a frictionless micropump using
PZT actuators for implanted drug release. The
group is presently studying the development of
a fully ﬂexible polymer-based impedance pump.
The group has formed a start up company to
exploit this technology commercially. The group
has also initiated computational modeling to seek
optimal material designs.
Synthesis of Rare Earth Nanomaterials (8 members): This project seeks to use a pre-cursor and
high energy approach to evolve desired nanosized morphologies for Rare Earth materials,
including yittrium, cerium, lanthanum, etc. The
processes employed include ﬂame hydrolysis,
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electro-atomization, plasma spraying, and atomization.
Multifunctional Bioimaging Probes for Targeted Cancer Therapy (5 members): This project involves the
development of biocompatible multifunctional
nanoprobes, for bioimaging and targeted cancer
therapy. It is a joint collaboration with the prestigious Mayo Clinic, USA. The group, co-led with
A/P Ma Jan and Dr Joachim Loo, has developed
the capability of functionalizing these nanoparticles. Results from animal trials have shown these
bioimaging probes to be promising for targeted
cancer therapy. The group is currently surface
modifying these nanoprobes to further increase
their tumor-targeting efﬁciency.

Theme Article

December 1, 2006

Associate Professor Subbu S. Venkatraman
Associate Chair-Materials Science & Engineering (Research)
Director, Graduate & Research Programmes
Deputy Director, Biomedical Engineering Research Centre
Joint Appointment with Division of Bioengineering
Email:assubbu@ntu.edu.sg
Phone: (+65) 67904259; Ofﬁce: N4.1-02-06
Related Links:http://www.ntu.edu.sg/home/assubbu/;
http://www.ntu.edu.sg/bmerc/home.htm
FYP Projects 2006–2007
Subbu obtained his MSc (Chemistry) from IIT Madras; PhD (Chemistry) from Carnegie-Mellon University, USA; PDF at Universities of Tennessee and Knoxville; R&D experience at Raychem Corporation,
Cygnus Therapeutics, and ALZA Corporation, California.

Current Research Interests
His group is interested in designing and modifying polymers for biomedical applications. In this
work, they are closely associated with local hospitals and researchers, including the National Heart
Centre, Tan Tock Seng Hospital, and the National
Cancer Centre.

Current interests include the following:
(1)
(2)
(3)
(4)

Localized drug/gene delivery using stents
Biodegradable polymers
Injectable implants and nanoparticles
Hemocompatibilization of polymers
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Drug Eluting Biodegradable Polymers for
Biomedical Stent Implants
Xiong Ying, Wang Xintong, Subbu Venkatraman,
Loo Say Chye, Tan Lay Poh and Freddy Boey
School of Materials Science & Engineering,
Nanyang Technological University, Singapore

Introduction
The use of innovative biomaterials has been crucial in the highly successful advent of biomedical implants; for example, in the use of implanted
stents in interventional cardiology practice. Today
millions are beneﬁting medically from the use of
stent implants in coronary, peripheral vascular,
urological, bronchial, cranial, biliary, and prostate
applications. To date, the materials used have
been biostable and, if not surgically removed,
would remain permanently in the body. More
recently, attention has turned to the use of polymer systems that biodegrade and simultaneously release drugs, especially in cardiovascular
therapy.
The most extensive use of stents today is in
percutaneous transluminal coronary angioplasty
(PTCA) procedures, where the occlusion within
a blood vessel is ﬁrst opened up by the use of
an inserted balloon, followed by an insertion of a
permanent stent to maintain the blood vessel wall
structure. The ﬁrst stainless steel wire mesh stent
was introduced in the 1980s. In the 1990s, metal
stents coated with a layer of drug releasing polymer were introduced. Problems remain, as results
show that the metal materials induced narrowing
of the blood vessel due to the formation and build
up of cells in around 30% of all insertions. Metallic materials also have signiﬁcantly higher critical
surface tensions, which make them highly thrombogenic, resulting in blood clot formation. Metal
corrosion resulting in toxic products (e.g. nickel)
could cause abnormal tissue response and other
serious systemic side effects. The ferromagnetic
properties of these metals may make radiologic
diagnostic tests less useful or even dangerous.
The material ﬂexibility mismatch between the
metallic stent and the compliant vessel wall may
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also cause sufﬁcient trauma to induce restenosis and aneurysm formation. Metallic stents that
incorporate a drug releasing coating have been
reasonably successful, but it is believed that these
stents still have limitations related to the control
over the drug release, the stability of the coating
on the metal as well as the continued presence of
metal in the body beyond the useful life of the
stent.
More recently, fully polymeric stents have
been developed, both biostable and biodegradable, to replace metal stents. A list of such
biopolymers is given below, which have been
shown to have minimal cellular responses:
List of Biopolymers
Biostable Polymers:
Poly(styrene-co-isoprene-co-styrene) or
SIS triblock copolymer
Poly(n-butyl acrylate) and poly(vinyl-co-acetate)
Polyacrylates (e.g. PMMA)
Poly(2-hydroxyethyl methylacrylate)
Phosphoryl choline methylacrylate and
copolymers
Biodegradable Polymers:
Poly(caprolactone), PCL, and copolymers
Poly(L-lactate) high molecular weight
Fibrin
Tyrosine derived polycarbonate
Biodegradable Polymer Stents
Studies have shown that the stent is not needed
beyond six months, and that the vessel remodels
to ensure that it remains structurally stable. Some
recent innovations that have been proposed to
overcome some of these issues include the use of
novel fully biodegradable polymer systems programmed to biodegrade over a period of time,
while eluting drugs at the same time. The use
of biodegradable polymers as a delivery device
is premised on a sustained release of drugs as
the polymer degrades. Implanting the polymer
device like a stent at the location of treatment
would ensure a concentrated local, as compared
with a systemic drug release, allowing the drug
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rate of hydrolytic degradation of PLGA is therefore dependent on its physical properties, such
as its molecular weight, degree of crystallinity,
and glass transition temperature (Tg ). Semicrystalline polymers, such as PLLA, are nonhomogenous with a two-phase system consisting of amorphous and crystalline regions. The close proximity of the polymer chains in the crystalline structure encourage trapped free radicals to recombine, thus reducing the number of effective chain
scissions, through an effect known as the “cage
effect.” Electron beam radiation has been shown
to be able to alter the physical properties of
polymers through main-chain scission and crosslinking; therefore, change the degradation property of the polymer. Usually both these processes
take place simultaneously for many polymers.
Better Degradation Control
Recent works have also shown that the degradation behavior of biopolymers, and therefore
drug elution, can be more precisely controlled, for
example, using electron beam radiation. Figure 1

M

n,D

(g/mol)

to exert its therapeutic effects within the organ
without causing adverse systemic effects. Localization of drug action can also be used to enhance
the efﬁcacy or potency of certain types of agents.
As a combination of controlled and localized drug
delivery device, biodegradable polymeric stents
have the potential to avoid serious side effects
and maintain effective drug concentrations at the
injury sites.
Both poly(lactide-co-glycolide) (PLGA) and
poly(L-lactide) (PLLA) have been extensively
used as stent material and also a controlled
release carrier for drug delivery due to their good
biocompatibility, biodegradability, and mechanical strengths. PLGA and PLLA are both hydrolytically unstable, although insoluble in water. They
degrade by hydrolytic attack of their ester bonds,
resulting in the formation of lactic and glycolic
acids, which are safely absorbed into the body.
Degradation of PLGA involves initial chain scission and thus decrease in molecular weight, leading to mass loss. Soluble monomer products are
then formed from soluble oligomeric fragments
when the polymer is completely soluble. The
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Figure 1. Number-average molecular weight (Mn , D) of PLGA plotted as a function of radiation dose.
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Figure 2. Mass loss of hydrolytically degraded PLGA ﬁlms (irradiated and nonirradiated) plotted as a function of hydrolytic
degradation time.

shows the molecular weight of a PLGA polymer
system decreasing with increased radiation dose,
indicating the dominance of chain scission during e-beam irradiation. The hydrolytic degradation of the PLGA ﬁlms changes signiﬁcantly. Figure 2 shows that the mass loss is most signiﬁcant
for the 20 Mrad irradiated PLGA ﬁlms and least
signiﬁcant for the nonirradiated (0 Mrad) ﬁlms.
Reduction in the molecular weight of the polymers would result in a higher hydrophilic effect
due to the presence of a higher percentage of
hydrophilic end groups (both hydroxyl and carboxyl), compared with higher molecular weight
materials, thus accelerating degradation.
The electron beam radiation also results in
the decrease in the glass transition temperature

(Table 1) to facilitate water uptake into these ﬁlms.
The inﬂux of water molecules causes a build-up
of osmotic pressure within the polymer matrix,
which will result in osmotic cracking. Microcavitation also occurs due to the leaching of PLGA
material into the surrounding medium, resulting
in mass loss. Figure 3 shows the occurrence of
these microcavities as degradation progresses.
Figure 4 shows the molecular weight of PLGA
decreasing with hydrolytic degradation time,
with the degradation rate constant increased for
the irradiated ﬁlms (Table 2). The formation
of more hydroxyl and carboxyl end groups is
observed from the FTIR spectra of O–H stretching of alcohols and carboxyl groups (∼3300 cm−1 )
and overtones of O–H bends and C–O stretch

Table 1. Number-average molecular weight (Mn,D ), Tg and ∆H of PLGA
ﬁlms after electron beam irradiation.
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Radiation dose Mrad)

Mn,D (g/mol)

Tg (C)

∆H(J/g)

0
5
10
20

4.40 ×105
5.75 ×104
3.47 ×104
1.95 ×104

56.7
55.2
53.5
52.9

0
2.7
2.5
3.2
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Figure 3. SEM picture showing signs of further formation of microcavities for 20 Mrad irradiated PLGA ﬁlm after ﬁve weeks of
hydrolytic degradation.
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Figure 4. Natural logarithm of number-average molecular weight (ln Mn ) plotted as a function of hydrolytic degradation time
for PLGA.

in carboxyl groups (2605 cm−1 ), C–O stretching of alcohols (1130 cm−1 ) and carboxyl groups
(1215 cm−1 ), which increases relative to other
peaks with increasing degradation times. The k
values were found to be similar for the irradiated

PLGA samples, as shown in Table 2. E-beam
radiation could therefore be used to accelerate the
rate of hydrolytic degradation, but will not result
in any distinction of degradation rates between
samples of varying radiation doses.
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Table 2. Rate of hydrolytic degradation and initial number-average molecular
weight (Mn,D ) of irradiated PLGA ﬁlms.
Radiation dose (Mrad)

Rate constant, k

Mn,D (g/mol)

Non-irradiated (0 Mrad)
5
10
20

0.0124
0.0263
0.0267
0.0264

4.40 E+05
5.75 E+04
3.07 E+04
1.95 E+04

It is generally accepted that the hydrolysis of
most polyesters, such as PLGA, proceeds according to the following equation:
ln Mn = ln Mn,0 − kt.

(1)

Thus hydrolytic degradation of the PLGA
samples can be expressed accordingly based on
the data in Fig. 4,
ln Mn = ln Mn,D − 0.0265 t.

(2)

From Fig. 1, the change in Mn,D in terms of ebeam radiation dose for PLGA can be accurately
written as,
1
1
=
+ 1.44 × 10−6 D,
Mn , D
Mn,0

(3)

where Mn is the number-average molecular
weight at degradation time t, in days. Mn,0 is the
number average molecular weight of nonirradiated samples. Mn,D are the corresponding values
following exposure to irradiation dose, D. Mass
loss is observed when the Mn is approximately
5.87E + 03 g/mol for all the irradiated samples, as
shown in Table 3. Combining Eqs. (2) and (3),
the number of days required to hydrolytically
degrade PLGA, after irradiation, can be expressed
as,

Mn,0
t = 38 × ln
{Mn (1 + 1.44 × 10−6) × D × Mn,0 }
(4)
With Eq. (4), it is postulated that the lifespan of
PLGA as a medical device or as a drug carrier can
thereby be accurately controlled with the appropriate e-beam radiation dose.

Controlled Drug Release
The key problem for the PTCA procedure is the
occurrence of in-stent restenosis, which typically
occurs in up to 30% of patients. A drug such
as sirolimus, which has been extensively shown
to have effective antimigration and antiproliferation effects on human artery smooth muscle cells,
can be incorporated into biodegradable polymer
stents to signiﬁcantly reduce such incidences of
re-occlusion. By incorporating the drug into a
biodegradable polymer, the drug can be control
released as the polymer biodegrades over time.
Ability to reﬁne the biodegradation of the polymer systems used, therefore, would provide a
means to reﬁne the long-term local release of the
drug to optimally treat against restenosis or other
effects.
The release kinetics of drugs dissolved within
a polymeric biomaterial layer are generally governed by either of two dominant mechanisms–
a diffusion controlled mechanism in which the
drug diffuses outward through the bulk biomaterial, or a degradation controlled mechanism in
which the release of the drug depends on the
degradation of the polymer itself. For a matrix
or monolithic sample, a ﬁrst-order release can be
considered in the diffusion-controlled stage, and
the following equation can be used to calculate
the release constant.
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M(t)
=4
M0




Dt 1/2
= kt1/2 .
πl 2

(5)

If the drug release is degradation-controlled,
a zero-order release can be considered and the
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Table 3. Number average molecular weight (Mn ) values at
20% mass loss for irradiated PLGA ﬁlms.
Radiation dose (Mrad)

Mn (g/mol)

5
10
20
Average

5.83 E+03
6.20 E+03
5.58 E+03
5.87 E+03

glycolide) (see following chemical structure); and
also with and without the addition of the plasticizer PEG in the drug-eluting PLGA 53/47 layer.

following equation can be used:
M(t)
= k ,
M0

(6)

where the M(t)/M0 is the fraction of released
sirolimus, D is diffusion coefﬁcient, l is the thickness of polymer matrix, k and k are release rates,
and t is the release time.
In the case of a fully biodegradable multilayered stent, drug release is controlled predominantly by the predictable degradation of each
polymer layer. Variation of the drug release is
then obtained by having different compositions of
the material for each layer.
The simple construction model for study of
the sirolimus release kinetics of the multilayered
stent is shown in Fig. 5. The materials for the layers have been varied by the use of two different
types of PLGA systems, one with carboxyl and
hydroxyl end groups (PLGA 53/47, 53% lactide
and 47% glycolide) and another with lauryl ester
end group (PLGA 50/50, 50% lactide and 50%
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Sirolimus Release Kinetics
Figure 6 shows the release kinetics for 1 wt% and
2 wt% of sirolimus loadings. The release comprised two stages — an initial slow diffusion
based release of approximately 10% by day 16
and subsequently a more rapid release. The usual
burst effect is seen to be absent, presumably due
to the hydrophobic property of sirolimus, which
therefore did not segregate out to the surface to
cause the burst effect.
PEG has been shown to act as an effective
plasticizer for PLGA to accelerate drug release.
Figure 7 shows the effect of adding 5 wt%
and 10 wt% PEG; both additions signiﬁcantly

80µm

PLGA53/47
with sirolimus

80µm

PLLA
(a)

60µm

PLGA 50/50

80µm

PLGA53/47
with sirolimus

80µm

PLLA
(b)

Figure 5. Diagrams of the bilayer polymer matrix (a) and tri-layer matrix (b) with their respective layer thicknesses.
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Figure 6.

Accumulated sirolimus released from PLGA 53/47 for 1 wt% and 2 wt% of sirolimus loading.
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Figure 7. Accumulated sirolimus released from PLGA 53/47, with and without PEG, for 1 wt% of sirolimus loading.

increased the release. Unlike pure PLGA, which
had two stages of sirolimus release, the release of
sirolimus from PLGA with PEG is more linear,
with characteristics of a zero-order release. The
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use of a coating layer has also been used to moderate drug release.
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Self-Expansion for Polymer Stents
For stents to be safely deployed, they need to
be small enough to be inserted into the arteries, and a mechanism included which expands
the stent sufﬁciently to anchor itself onto the vessel wall and not move subsequently. Metal wire
mesh stents are easily expanded and anchored
by balloon expansion and a mechanical strutting system. They also do not have any recoil
effects caused by viscoelastic properties. Polymers, however, have signiﬁcantly viscoelastic
behavior, which causes them to recoil immediately following balloon expansion. This adversely
affects its anchoring ability and is potentially
fatal for a coronary stent. Hence such fully polymeric stents need to have a certain degree of
self-expandability to provide for a slight outward
force against the blood vessel wall.
Self-expandability can be accomplished by
means of sheathing or with the use of elastic
memory. The latter may require some form of
heating, including hot liquid in the balloon to heat
up the stent above the Tg , microwave heating, and
electrical heating in the balloon. These have been
highly unsatisfactory as it is complicated and as

heating causes tissue damage as well. The most
ideal way to anchor a stent would be to use selfexpansion at body temperature. Although this is
in principle feasible with crosslinked polymers,
the use of a new crosslinked biodegradable polymer would necessitate many safety studies thus
prolonging the development process. Our group
has used well-accepted biodegradable polymers
to create a novel multilayered stent that uses
the concept of partial elastic memory (PEM) to
achieve self-expandability at body temperatures.
This design allows relatively rapid self-expansion
at body temperatures.
Even the single-layered helicoidal stent with
heat-treatment, even it is self-expandable, but
requires high temperatures in order to do so.
Self-expansion rates at 37◦ C are unacceptably low
(Fig. 8). The single layered stent was balloonexpanded with the subsequent change in diameter monitored using an optical method. There
is recoil, followed by very slow self-expansion at
37◦ C to 3 mm (the set diameter). Figure 8 shows
the result for a bilayered stent, indicating the signiﬁcantly faster expansion at the same body temperature.
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Figure 8. The effect of adding another layer to a helicoidal polymer stent, on self-expansion rate.
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Figure 9. The effect of using different polymers as the expanding layer on the expandability of bilayered stents.

The recoil of the polymeric stents is due to
the elasticity of polymers. If no memory expansion effect were present, the polymer with the
higher elasticity will be expected to have more
recoil, whereas materials with relatively higher
creep will exhibit less recoil. With the interference
of memory effect, the ﬁnal expansion would be
a competition between recoil and expansion due
to the elastic memory. This could be manipulated
by having layers of polymers with different thickness combinations as shown. On a similar basis,
layers of polymers with different thermal properties would be expected to exhibit interesting differences in the expansion as will be shown in the
ensuing section.
Figure 9 shows the effect of using different polymers to form the bilayered stents. The
expansion trend of the two sets of polymers is
similar in that there was recoil after removal
from the balloon, followed by gradual expansion. However, the rate of expansion is greater
in the PLLA+PLGA 53/47 combination as compared with the PLLA+PPLGA combination, at the
same thickness ratio, due to the closer proximity of the Tg (38◦ C) of PLGA 53/47 to the body
temperature compared with PPLGA, which was
about 44◦ C.
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Inﬂammation Issues
The use of biopolymer materials for implants
within blood vessels does still have some
unaddressed concerns, the main being the concern that some polymers can induce hyper sensitivity, leading to inﬂammatory cells within the
blood vessel subluminal tissue. Several animal
studies have been reported on the inﬂammatory
response of many polymer systems, though it
remains unclear if the animal models are equivalent to human responses.
The polymer n-butyl methacrylate (used in
current drug eluting stents) had been reported
to have induced hypersensitivity in rabbits,
although this was not a polymer of n-butyl
methacrylate, but the monomer mixed with
oligomers. Poly(ortho ester), poly(caprolactone),
poly(hydroxyl butyrate valerate), as well
as the nondegradable poly(urethane) and
poly(dimethyl siloxane) have also been found
to cause severe inﬂammatory reactions in animal trials. Less severe responses were observed
for the biodegradable PLGA and a copolymer of
poly(ethylene oxide) and poly(butylenes terephthalate). Poly(ethylene terephthalate) or PET and
poly(urethane) or PU have been studied and
found to cause inﬂammatory responses in pigs.
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On the other hand, PLLA materials have
been shown to give favorable cellular response
in animal (pigs) and even human trials. PCL–
PLGA copolymers and a blend of poly(methyl
methacrylate) and poly(2-hydroxyethyl methacrylate) have also shown good results in rabbit and pig. “Amphiphilic” PU made using a
hydrophilic polyether, diisocyanate, and a butane
diol material have also shown good results.
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Materials Education & Research in Singapore
There are two Universities and several Research Institutes in Singapore involved in teaching,
research and development in the broad area of Materials Science, Engineering and Technology.
These are listed below along with the Websites and provide information on the available courses
and opportunities for undergraduate, graduate and post doctoral research. They also entertain
queries regarding openings for Research Scientists and Faculty positions.
National University of Singapore:www.nus.edu.sg
Nanyang Technological University: www.ntu.edu.sg
Institute of Materials Research and Engineering (IMRE): www.imre.a-star.edu.sg
Institute of Microelectronics (IME): www.ime.a-star.edu.sg
Data Storage Institute: www.dsi.a-star.edu.sg
Institute of Chemical & Engineering Sciences: www.ices.a-star.edu.sg
Institute of High Performance Computing: www.ihpc.a-star.edu.sg
Singapore Institute of Manufacturing Technology: www.SIMTech.a-star.edu.sg
Institute of Bioengineering and Nanotechnology (IBN): www.ibn.a-star.edu.sg
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Conference Report
10th ACSSI Conference, Kandy, Sri Lanka
12–16 June 2006
The 10th Asian Conference on Solid State Ionics
(ACSSI-10) of the Asian Society for Solid State
Ionics (ASSSIS) was organized by the Postgraduate Institute of Science (PGIS) and Faculty of
Science (FoS), University of Peradeniya, Kandy,
Sri Lanka, during 12–16 June 2006 under the
co-chairmanship of Prof. M.A.K.L. Dissanayake,
Director, PGIS, and Prof. M.A. Careem. The previous two conferences in these biennial series were
held in South Korea and Malaysia during 2004
and 2002, respectively.

The ASSSIS was founded 20 years ago, at Singapore, consisting of member-nations from the
Asia region. It continues to play a signiﬁcant role
in bringing together the concerned researchers
from the Asian countries and elsewhere, every
two years, to exchange notes and ideas, foster
friendship and collaboration, and discuss future
prospects in the broad area of Solid State Ionics. Even though these biennial conference series
are mostly attended by the scientists from the

Dignitaries at the Inaugural function of the 10th ACSSI conference.
(L–to–R) Prof. B.V.R. Chowdari (Singapore), President, ASSSIS, Prof. O.A. Ileperuma, Dean, FoS,
Prof. M.A.K.L. Dissanayake, Director, PGIS, Conference co-chair, Hon. Tissa Vitharana, Minister of
Science and Technology, Government of Sri Lanka, Prof. A. Wickramasinghe, Deputy Vice Chancellor,
University of Peradeniya, Prof. M.A. Careem, Conference co-chair and Prof. W. Weppner (Germany).

page 52

A Quarterly publication by the Materials Research Society of Singapore

20:1

Research Publishing Services (RPS) : MRS-S e-newsletter

MRS-S OUTLOOK
Asia region, including Japan and Australia, distinguished delegates from Europe, USA, and
South America have been consistently delivering
invited and oral talks in almost all the meetings.
Solid State Ionics, being a multidisciplinary
area, is expected to grow at a faster rate in
this millennium, leading to the discovery of new
materials and invention of devices, and also help
in optimizing the known devices, especially the
portable power sources, sensors, and display systems. The new ﬁeld of “Nanoionics” is gaining
ground and many breakthroughs are expected in
this decade.
The inaugural function of the ACSSI10 conference on 12 June started with the
welcome address by the co-chairman, Prof.
Dissanayake. Profs. O.A. Ileperuma, Dean, FoS,
and A. Wickramasinghe, Deputy Vice Chancellor, University of Peradeniya, welcomed the delegates and stressed the importance of close interaction between the scientists of Sri Lanka and
other countries to study various aspects of new
and novel materials that will go a long way in
training the manpower and helping the economy. Prof. B.V.R. Chowdari, President, ASSSIS, in
his address traced the history of ASSSIS in brief,
and expressed deep appreciation and gratitude
to many of the distinguished scientists, past and
present, who helped in the growth and well-being
of the society. Special mention was made of late
Prof. T. Takahashi and late Prof. S. Radhakrishna.
He congratulated the organizers for hosting the
conference in Sri Lanka after exactly 10 years. The
chief guest of the function, Hon. Tissa Vitharana,
Minister of Science and Technology, Government
of Sri Lanka, addressed the delegates and pointed
out that the research results must beneﬁt the community and the renewable energy sources like
solar, wind, and ocean power must be tapped
to augment the energy needs in the developing
countries like Sri Lanka. He congratulated the
organizers and University of Peradeniya for their
efforts in bringing together a large number of distinguished foreign delegates and conveyed his
best wishes for the success of the ACSSI-10 conference. The function concluded with a vote of
thanks by co-chairman, Prof. Careem.
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A total of 98 papers, including 32 invited
and 21 poster papers, were presented at the conference consisting of 85 foreign delegates from
17 countries, and 40 local participants. Parallel
sessions were conducted due to the large number of papers with one late afternoon exclusively
devoted to poster papers. As has always been the
practice, the ASSSIS and the organizers of the conference have been able to bring out and distribute
the “Proceedings” consisting of the full-length
manuscripts of all the accepted papers, so that all
the delegates were able to refer and follow the
presentations by the speakers in a cohesive manner. The “Proceedings” entitled Solid State Ionics–
Advanced Materials for Emerging Applications, eds.
B.V.R. Chowdari, M.A. Careem, M.A.K.L. Dissanayake, R.M.G. Rajapakse and V.A. Seneviratne
(World Scientiﬁc, Singapore, 2006), is also available at a nominal cost to other interested readers.
The keynote lecture was delivered by
Prof. W. Weppner (Germany) on “Challenges and
Opportunities of Solid State Ionic Devices”. This
was followed by many interesting invited talks
covering the topics like ionic conduction in H,
Li, Na, Cu, Ag, and O-containing compounds,
ion-conducting polymers, gels and glasses, and
nano-phases and nano-composites. Materials and
device aspects received wide coverage, especially
the areas of lithium and lithium ion batteries with
liquid, gel, polymer and solid electrolytes, aspects
of cathodes and anodes, sensors, electrochromics,
PEM fuel cells, and solid oxide fuel cells (SOFCs).
A breakthrough in the materials and technology of intermediate-temperature SOFC, operable at ∼600–750◦C is expected in this decade.
Other important topics like ion dynamics and
theoretical modeling were also covered in parallel sessions for three days.
In conjunction with the ACSSI-10, the “Asian
Conference on Solar Energy Materials and Solar
Cells (ACSEMSC)” was also conducted during 14–16 June 2006, consisting of 32 papers,
which included two plenary and a large number of invited talks and oral presentations. The
delegates came from several countries combined with a good number of local participants. The titles and speakers of the plenary
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talks are: “Photo-Induced Electron Transfer Processes in Fullerene-Based Donor–Acceptor Systems”,
Prof. M.V. George (India) and “A Spray Pyrolysis
Deposition as Thin Film Formation and Its Application to Fabrication of Dye-Sensitized TiO2 Solar Cell”,
Prof. S. Kaneko (Japan).
The conference banquet was held in the
evening of 14th June at Hotel Tourmaline
preceded by an excellent cultural program.
Prof. K. Goonasekara, Vice Chancellor, University of Peradeniya graced the occasion. Mementos
were presented to Prof. D. Brinkmann (Switzerland) and Prof. B.V.R. Chowdari (Singapore) in
recognition of their contributions to ASSSIS and

holding the record of attending all the 10 ACSSI
Meetings and presenting papers.
The ACSSI-10 was generously supported
by ASSSIS, the Materials Research Society of
Singapore (MRS-S), the Abdus Salam International Centre for Theoretical Physics, Trieste, Italy,
the National Science Foundation, Colombo, Sri
Lanka, University Grants Commission, Colombo,
Sri Lanka, PGIS, University of Peradeniya. The
International and Local Advisory committees, the
organizing committee, and a host of volunteers
did a highly commendable job in making the
ACSSI-10 a grand success and a memorable event
for all the delegates.

Contents of the First Issue of ‘MRS-S OUTLOOK’
(Vol.1, No.1, July–Sept., 2006)
Editorial
MRS-S Activities: Past, present and future
MRS-S Executive Committee
Message from the Founding President
MRS-S Forthcoming Conference: ICMAT2007
Highlights of the Recent Literature
Materials Education & Research in Singapore
Theme Article: ’Perovskite structure: A Versatile and Perennial Host for Oxide Functional Materials’,
by G.V. Subba Rao and B.V.R. Chowdari
MRS-S Membership: How to become a Member
Conference Report: ICMAT2005-ICAM 2005
Invitation to MRS-S Members to contribute to ’MRS-S OUTLOOK’
Forthcoming Conferences in the Areas of Materials Science, Engineering and Technology.
Interested readers may write to the Editor (phyvsg@nus.edu.sg) for a reprint, or access the pdf version
from the website:www.mrs.org.sg.
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INVITATION
MRS-S members are welcome to
contribute to ‘MRS-S OUTLOOK’

Invitation

December 1, 2006

• To suggest topics and prospective author(s) for ‘thematic’ articles pertaining to
the areas of materials science, engineering and technology. These will be of
general interest to the students, teachers as well as active researchers. These
can be 10–15 pages (A4-size, single spaced) with figures, tables and select
references.
• To contribute reports on the recently held conferences and information on the
forthcoming conferences.
• To contribute ‘Highlights from Recent Literature’ in the areas of materials
science, engineering and technology. These must pertain to the year 2006
and be of general interest to non-specialists, students, teachers as well as
active researchers. Each ‘Highlight’ must not exceed 250–300 words, including reference(s). Contributing author(s) and e-mail address(es) will be included
under each ‘Highlight’.
• To contribute information about the recent awards and distinctions conferred
on the MRS-S members.
• To contribute ‘Letters to the Editor’. They may be edited for brevity, clarity and
available space, and the author(s) will be informed.

Information on the above aspects may be communicated to the Editor:
Dr. G.V. Subba Rao
E-mail: phyvsg@nus.edu.sg
The Editorial Board of ‘MRS-S OUTLOOK’ reserves the right to include or not any of the submitted contributions.

Design & Typeset by Research Publishing Services
E-mail:enquiries@researchpubonline.com

A Quarterly publication by the Materials Research Society of Singapore

page 55

