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The Republic of Singapore is 

one of the most prominent 

economic and technological 

success stories in the world. 

In almost 50 years since its 

founding as an independent 

nation, the island has under-

gone a transformation from a 

labour and capital-intensive 

manufacturing centre to a key 

knowledge and innovation hub 

of Asia. Underlying this success 

is a thoughtfully planned 

R&D strategy underpinned by 

Singapore’s deep capabilities 

in biomedical sciences, physical 

sciences and engineering. 

With an area of just over 
712 square kilometers and a 
population of about 5 million, 
Singapore is one of the smallest 
nations in the world. But its 

capacity for innovation and 
growth matches that of countries 
many times its size. Since its 
founding in 1965, the country 
has rapidly developed from a 
predominantly trading and man-
ufacturing outpost into one of 
the world’s most important and 
dynamic economies with a strong 
international profi le in banking, 
electronics and advanced science 
and technological innovation.

Singapore’s dramatic rise 
as a science and technology 
powerhouse in recent years 
can be attributed to a unique 
partnership model between 
Singapore’s lead agency for scien-
tifi c research and technology, the 
Agency for Science, Technology 
and Research (A*STAR), and 
the public and private sectors. 
T is partnership links basic and 

applied research and cuts across 
traditionally separate disciplines, 
serving as an engine for 
economic growth. As A*STAR 
Chairman Lim Chuan Poh says, 
“Singapore’s value proposition 
lies in its ability to integrate 
across multiple disciplines, 
across value chains and across 
public sector agencies, research 
institutes, universities, the clini-
cal community and industry. ” 
As Singapore commemorates 20 
years of science and technology 
planning and development 
in 2011, it remains strongly 
committed to sustaining invest-
ments in R&D to evolve the 
country into a knowledge-based, 
innovation-driven economy. 
Multinational companies 
continue not only to bring their 
manufacturing and services, 
but also set up their corporate 
R&D labs in the country. Over 
the last two decades, Singapore 
has developed a vibrant R&D 
ecosystem comprising a plethora 
of research performers with key 
capabilities not just in science 
and engineering, but also in 
biomedical sciences. T e number 
of researchers has grown more 
than fi ve-fold to over 26,000 
today with almost 60% working 
in the business sector.

A Planned Future
One major advantage that 
Singapore has is the ability to 
galvanise public and private sec-
tor agencies together and work 
seamlessly to catalyse the growth 
of the entire R&D industry. T is 
‘Whole-of-Singapore’ approach 
that off ers industry players the 
opportunity to work with a 
range of research performers, 
each with a spectrum of research 
capabilities, did not come about 
by chance. 

Singapore’s fi rst formal science 
and technology (S&T) plan was 
launched in 1991. A*STAR’s 
predecessor, the National 
Science and Technology Board 
(NSTB), committed S$2 billion 
to establish research institutes to 
develop core R&D capabilities in 
physical sciences and engineer-
ing to transform Singapore’s 
economy. T e second fi ve-year 
S&T plan from 1996 to 2000 
saw this investment doubling 
to S$4 billion. In the next 
decade, with biomedical sciences 
identifi ed as a new growth area 
in Singapore, these investments 
continued to rise, S$6 billion for 
2001 to 2005, and then S$13.9 
billion in the S&T plan for 2006 
to 2010. T ese strategic plans 
and commitment to research 
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have established Singapore as a 
world-class R&D hub through 
the development of human 
capital, intellectual capital and 
industrial capital.

Building Up A Spectrum of 
R&D Capabilities
During the �rst and second 
S&T plans, various science and 
engineering research institutes 
were set up in Singapore to 
support speci�c industry 
verticals. �ese institutes have 
since developed many productive 
collaborations with businesses, 
which have spurred companies 
to set up dedicated R&D 
facilities here. Mitsui Chemicals 
set up its �rst R&D lab outside 
of Japan at A*STAR’s Institute 
of Chemical and Engineering 
Sciences (ICES) in 2006, and 
within two years, announced 
a breakthrough development 
of a catalyst that can produce 
benzene and hydrogen from 
methane. HP Labs has also set 
up a S$50m full-scale research 
lab in Singapore on data centers 
and cloud computing. In April 
2011, Applied Materials 
announced that it will be set-
ting up a Center of Excellence 
in Advanced Packaging in 
Singapore.

Following the Asian �nancial 
crisis from 1997 to 2000, 
biomedical sciences was identi-
�ed as a key growth pillar of 
Singapore’s economy. �e objec-
tive was to go beyond biomedical 
sciences manufacturing and 
build a strong base in R&D so 
as to anchor more multinational 
companies in Singapore. 

Singapore is now home to 
more than 100 global biomedi-
cal sciences companies. �ese 
include many of the world’s top 
pharmaceutical manufacturers 
such as Abbott, Merck Sharp 
& Dohme, and Novartis. In 
particular, Abbott’s nutrition 
R&D facility in Singapore is the 
largest outside the US and the 
company’s third extension in 
Singapore since 2009. Leading 
multinational corporations such 
as Genentech, GlaxoSmithKline 
and Lonza have invested a total 
of almost S$2.6 billion since 

A*STAR: Beyond Basic Research  

A
s the lead public 

research agency in 

Singapore, A*Star’s 

mission is to foster world-class 

scientific research and talent 

that will transform the country 

into a vibrant, knowledge-based 

economy.  It aims to achieve 

this by investing strategically in  

human, intellectual and industrial 

capital to support R&D in both 

biomedical sciences (BMS) and 

physical sciences and engineering. 

In the last decade, BMS has 

been an area of focus for A*Star 

and the agency 

has played a 

critical role in 

developing the 

robust ecosystem 

that exists today. 

Internationally 

renowned talent 

was  recruited to 

build and deepen 

Singapore’s 

BMS capabilities 

and in 2003, 

Biopolis, a major 

biomedical hub, 

was established to consolidate 

all BMS research efforts.  In 

the space of 10 years, Singapore 

has developed research 

capabilities in  a wide spectrum 

of BMS disciplines, including 

genomics, bioprocessing 

technology, bioinformatics 

and bioengineering, brought 

together in its seven biomedical 

science research institutes and 

six consortia and centres, located 

in Biopolis and the immediate 

vicinity. 

A*STAR has sought to 

make the most of its research 

capabilities by encouraging 

integration  across disciplines, 

across the R&D spectrum and 

across public sector agencies, 

research institutes, universities, 

the clinical 

community 

and industry.  

This ability to 

integrate has 

proven highly  

successful 

in attracting 

industry 

and forging 

meaningful 

public-private 

partnerships.  

In April 

2011, A*STAR’s 

Singapore Immunology 

Network (SIgN) signed a three-

year partnership with French 

pharmaceutical company Servier 

to isolate human monoclonal 

antibodies to suppress tumour-

initiating cells and develop drugs 

to restrict the spread of breast 

cancer - the most common cancer 

in women. Another A*STAR 

research institute, the Institute 

of Medical Biology (IMB), 

is collaborating with L’Oréal 

Advanced Research, Paris, to 

jointly establish an Asian skin 

cell bank. This library of skin 

cell samples will enable scientists 

to gain deeper insights into the 

unique genetic makeup of Asian 

skin in order to cater better to the 

needs of Asian consumers. 

Alongside its partnerships with 

industry, A*STAR has  generated 

commercial successes through 

its own strategic marketing and 

commercialisation arm, Exploit 

Technologies (ETPL).  ETPL 

consolidates under one roof all 

the intellectual property and 

knowledge generated by over 

2,000 A*STAR researchers. 

Spin-offs from these efforts in 

recent years include MerLion 

Pharmaceuticals (launched 

from the Institute of Molecular 

and Cell Biology), VeriStem 

Technologies (from the 

Bioprocessing Technology 

Institute) and bioinstrumentation 

firm Curiox Biosystems (from the 

Institute of Bioengineering and 

Nanotechnology).

A*STAR has a 
mission to drive 

and sustain world-
class scientific 

research that will 
be meaningful 
and impactful 
for Singapore.

A*STAR Chairman, 

Lim Chuan Poh
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2007 to set up biologics manu-
facturing plants that will create 
1,300 high value jobs. 

Biomedical sciences have not 
only diversi�ed the country’s 
economy, but have also been 
a vital engine for economic 
growth. In less than a decade, 
biomedical sciences manufactur-
ing output has more than 
tripled from S$6.3 billion in 
2000 to S$21 billion in 2009, 
growing from 4% to 10% of 
total manufacturing output over 
2000–2008. It is now the fourth 
pillar of the manufacturing 
sector with the other three being 
electronics, petro-chemicals and 
engineering.

Such rapid expansion has 
driven concomitant employment 
growth, with manufacturing 
employment in biomedical 
science-related industries more 

than doubling to over 13,000 
between 2000 and 2009. In 
addition, research and develop-
ment in bioengineering and 
biomedical and related sciences 
employs more than 5,000 
people, of which 40% are PhD 
graduates. �is growth has been 
fuelled by a manufacturing-
friendly environment rich with 
human capital and a strong 
research infrastructure, and 
also by “bench to bedside” 
breakthroughs from Singapore’s 
laboratories. 

One local breakthrough in 
disease diagnostics technology 
is the development of the 
MicroKit - a diagnostic kit 
capable of detecting the H1N1 
virus and other infectious agents 
within 2 hours, a process which 
normally takes up to half a 
day. �e team from A*STAR’s 

Institute of Bioengineering 
and Nanotechnology which 
developed the MicroKit was 
recently honoured with a Silver 
Award at the Asian Innovation 
Awards 2011 organized by �e 

Wall Street Journal Asia.

An Interdisciplinary Vision
Cross-disciplinary and public-
private partnerships in mission-
oriented research are a critical 
component of Singapore’s R&D 
strategy. A*STAR encourages 
its research institutes to adopt 
a collaborative approach with 
private companies to innovate 
new solutions for increasingly 
complex problems. DNA 
sequencing is one area in which 
the interface between basic 
and mission-oriented research 
is most evident. Its inherent 
complexity requires very speci�c 

biomedical research expertise 
whilst its practical implementa-
tion requires technologies 
ranging from high-resolution 
image sensing to computational 
analysis. Collaborative, 
multidisciplinary e�orts 
between A*STAR’s Biomedical 
Research Council (BMRC) 
and its Science and Engineering 
Research Council (SERC) 
in this area have led to the 
fabrication of a groundbreaking 
device that makes the rapid and 
inexpensive sequencing of DNA 
a reality. 

Two major research complexes 
in the form of Biopolis and 
Fusionopolis were purpose-built 
to facilitate collaboration 
between biomedical sciences and 
physical sciences and engineer-
ing. �e twin hubs located less 
than half a mile apart are home 

NATIONAL UNIVERSITY OF SINGAPORE

A leading research-intensive university in the heart of Asia

Consistently ranked as one of the top 

universities in Asia and the world, the 

National University of Singapore (NUS) 

offers a supportive environment and state-

of-the-art facilities to promote research of 

the highest caliber.   

Founded in 1905, NUS is today a widely 

respected research-intensive university of 

global standing, known for its high-quality 

research in science, technology and the 

humanities – and, increasingly, the interfaces 

between these areas. Its 21 university-

level research institutes and centers focus 

on critical issues confronting Asia and the 

world. The overall level of primary research 

published by NUS has led to its output 

being recognized by Thomson Reuters as 

being in the top 1% in 18 out of the 22 field 

categories surveyed. 

At NUS, facilitating the translation of 

research output to useful applications is a key 

priority. An example of how the University’s 

research delivers practical benefits to society 

is the success of scientists of the NUS 

Nanoscience and Nanotechnology Initiative 

in developing the world’s first energy-storage 

membrane from organic waste that can power 

hybrid vehicles and store energy for solar 

panels. The novel membrane has an energy-

storage capability and cost-effectiveness 

surpassing that of conventional systems, 

and it can also be recharged up to 6,000 

times – approximately 10 times that possible 

for existing rechargeable batteries. Other 

innovations NUS researchers have conceived 

include a portable abdominal simulator that 

can be used to train medical students in 

carrying out abdominal examinations. The 

device proved particularly valuable during 

the H1N1 influenza outbreak in 2009 which 

limited physical contact with patients.

NUS is also home to three of Singapore’s 

five Research Centers of Excellence (RCEs) 

specializing in quantum technologies, cancer, 

and mechanobiology, and is a partner in a fourth 

that draws on NUS’ strengths in life sciences 

and sustainability research. These RCEs are 

headed by world-renowned researchers, with 

government funding of over US$100 million 

each. Singapore’s Campus for Research 

Excellence and Technological Enterprise that 

brings together top researchers from around 

the world and Singapore is located at NUS 

University Town. The Massachusetts Institute 

of Technology (MIT) has already established 

a center focusing on infectious diseases, 

environmental sensing and modeling, and 

healthcare technologies.

NUS also benefits from its close proximity 

to many of Singapore’s key science and 

technology hubs, including Biopolis, 

Fusionopolis, the Singapore Science Parks 

and the National University Hospital. 

“The synergistic effect created between 

NUS and these diverse research and 

development communities contributes to 

a fertile environment for innovation and 

enterprise while promoting and supporting 

collaboration,” says Barry Halliwell, Deputy 

President (Research and Technology) of NUS.

PROFILE
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to A*STAR as well as corporate 
laboratories and public research 
institutes. �e close proximity of 
these hubs to each other and to 
universities and hospitals o�ers 
researchers and scientists a con-
ducive environment to develop 
meaningful collaborations both 
within and outside of A*STAR. 

BMRC Chairman Radda 
notes that this is part of a larger 
strategic trend in Singapore. 
“A culture of collaboration is 
brewing in Singapore between 
biomedical scientists and 
physical scientists and engineers. 
For instance, the Biomedical 
Engineering Program launched 
in 2009 creates opportunities 
for A*STAR researchers to 
collaborate with clinicians in 
hospitals, and a joint council 
was formed in 2007 to promote 
and facilitate interdisciplinary 
research between biomedical 
sciences scientists, and physical 
scientists and engineers. ”

�ese e�orts are already 
bearing fruit and are behind 
such recent developments as 
Automatic Glaucoma Diagnosis 
and its Genetic Association 
Study through Medical Image 
Informatics (AGLAIA), an 
automated diagnosis system 
for glaucoma. �is initiative 
was carried out by A*STAR’s 
Institute for Infocomm 
Research (I2R) in partnership 
with the Singapore Eye Research 
Institute (SERI), and the Centre 
for Eye Research Australia. 
Another initiative is advanced 
rehabilitation therapy for 
stroke patients based on Brain-
Computer Interface (ArtsBCI), 
a groundbreaking integration of 

computer-based tools for stroke 
recovery.

To spur R&D collaborations 
for future energy and smart 
grid solutions, the A*STAR 
Experimental Power Grid 
Centre (EPGC) was recently 
opened. �e EPGC is one of 
the world’s largest experimental 
power grid facilities, and has 
signed a research collaboration 
agreement with SP PowerGrid, 
and MOUs with the Housing 
Development Board (HDB), 
Meidensha Corporation Japan, 
and National Instruments. 
It will conduct cutting-edge 
research to develop future 
energy technologies in areas 
of electrical power networks, 
energy distribution, and renew-
able energy resources. �is latest 
public-private partnership builds 
on existing collaborations forged 
with Vestas and Rolls Royce, 
during the centre’s groundbreak-
ing ceremony in July 2010. 
Vestas, the world leader in 
wind technology, has already 
completed a project with EPGC 
to co-develop technologies to 
enhance the capabilities of wind 
turbines. Rolls Royce, a global 
power systems provider, has 
begun research on marine grid 
systems with EPGC.

�e Singapore Gastric 
Cancer Consortium (SGCC), 
comprising a multi-disciplinary 
group of scientists and clinicians 
from Duke-NUS Graduate 
Medical School, the National 
University Health System, 
National University Cancer 
Institute, National Cancer 
Centre Singapore, Cancer 
Science Institute of Singapore, 

A*STAR’s Genome Institute 
of Singapore (GIS), and four 
public hospitals, succeeded in 
identifying two new subtypes of 
gastric cancer, and demonstrated 
that the classi�cation of these 
subtypes may be associated with 
di�erences in patient survival 
and responses to standard 
chemotherapy. 

Collaborative work beyond 
Singapore’s borders also 
holds promise for commercial 
advances. A*STAR’s partnership 
with the Center for Integration 
of Medicine & Innovative 
Technology (CIMIT) – a non-
pro�t consortium of Boston’s 
leading teaching hospitals and 
universities serving as an entre-
preneurial incubator – enables 
A*STAR to select technologies 
in CIMIT’s portfolio for devel-
opment and implementation 
in Singapore that, taken with 
other innovations, constitute 
a research and development 
pipeline that impacts both 
Singapore’s economy and the 
quality of life worldwide.

Building Human and 
Intellectual Capital
�e fundamental strategy 
underlying Singapore’s R&D 
successes is nurturing and 
attracting talented individuals. 
With a limited population base 
in Singapore, a holistic strategy 
is needed to attract and develop 
world-class scientists, both 
local and international, for all 
areas of the R&D landscape. 
Internationally renowned scien-
tists have been attracted to come 
to Singapore, its universities, 
and A*STAR to pursue scienti�c 

excellence, and help Singapore 
develop new capabilities and 
generate new knowledge, as well 
as mentor a new generation of 
young scientists. �ey include 
international research talent 
such as David Lane, who was 
jointly responsible for discover-
ing the tumor-suppressing gene 
p53; Jackie Ying, recognised as 
one of “One Hundred Engineers 
of the Modern Era” by the 
American Institute of Chemical 
Engineers for her groundbreak-
ing work on nanostructured 
systems, nanoporous materials, 
and host matrices for quantum 
dots and wires; Pantelis 
Alexopoulos who has spent 
more than 30 years in Maxtor, 
IBM, Seagate, and Hitachi 
Global Storage Technologies; 
and Dim-Lee Kwong, winner of 
the prestigious IEEE Frederik 
Philips Award 2011. Kerry Sieh, 
founding Director of Nanyang 
Technological University’s 
Earth Observatory of Singapore 
says of his move to Singapore, 
“I’m having the time of my 
life. It’s wonderful to be in a 
place that appreciates you.” Sir 
George Radda, Chairman of 
A*STAR’s BMRC, sums up the 
reasons why he was attracted 
to Singapore: “�e presence of 
many outstanding scientists, 
strong government support and 
the challenge was too much to 
turn down. I was also very much 
attracted by working not just 
with scientists in the biomedical 
community, but with colleagues 
in engineering, physics and 
chemistry.” 

Besides attracting eminent 
international scientists and 
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researchers, A*STAR plays an 
active role in identifying and 
nurturing scienti�c talent by 
providing scholarships and 
research grants, and creating 
opportunities for young scien-
tists in Singapore to grow and 
develop. For example, Cheok 
Chit Fang, one of the �rst to 
begin her studies under an 
A*STAR PhD scholarship, 
began her post-doctoral training 
under the tutelage of David Lane 
(A*STAR’s Chief Scientist). She 
now leads the IFOM-p53 Joint 
Research Lab, the �rst inter-
national outpost of the Italian 
FIRC Institute of Molecular 
Oncology (IFOM).

Another outstanding 
researcher who has also 
bene�ted from A*STAR’s 
scholarship is Joel Yang, who 
studied for his PhD at MIT. 

While at MIT, he and his team 
developed a novel photon detec-
tor that can receive information 
via low-intensity light, which 
could in theory provide the tools 
for real-time data transfer to 
distances as far away as Mars. 
Currently at the A*STAR’s 
Institute of Materials Research 
and Engineering (IMRE), 
Joel has collaborated with the 
researchers from the National 
University of Singapore (NUS), 
and Data Storage Institute (DSI) 
to develop a process that can 
increase the data recording den-
sity of hard disks to 3.3 Terabit/
in2, six times the recording 
density of current models. �is 
means that a hard disk drive that 
holds one terabyte (TB) of data 
today could in future hold six 
TB of information without any 
increase in size. 

Another important priority 
in building human capital is 
addressed with the provision of 
post-doctoral fellowships, place-
ment opportunities at A*STAR 
labs, and industry partnerships 
as well as collaborative e�orts 
such as the Singapore-Stanford 
Biodesign Programme (SSB), 
a joint venture with Stanford 
University to train young 
professionals from diverse 
backgrounds in developing 
innovative medical devices in 
Singapore. 

In the period between 
2000 and 2009, the number 
of researchers, scientists, and 
engineers in Singapore rose 
by over 80% from 14,483 
to 26,608, increasing the 
proportion of the labour force 
engaged in this sector by almost 
one-third. Over the last decade, 

total employment in research 
and development has grown by 
more than 75%, with two-thirds 
of these jobs being in the private 
sector.

�e cultivation of the next 
generation of scienti�c talent 
extends beyond A*STAR to 
institutes of higher learning 
which are part of Singapore’s 
vibrant R&D ecosystem. �e 
NUS is the largest university in 
Singapore and one of the most 
prestigious seats of learning in 
the world. Providing a transfor-
mative education that includes a 
broad-based curriculum under-
scored by multi-disciplinary 
courses and cross-faculty 
enrichment, NUS has over 
36,000 students from more 
than 100 countries. Nanyang 
Technological University 
(NTU) is among the fastest 

Duke-NUS Graduate Medical School Singapore

Shaping the future of Singapore’s healthcare

Duke-NUS Graduate Medical School Singapore 

(Duke-NUS), a joint venture launched in 

2005 between Duke University School of 

Medicine in North Carolina, USA and the 

National University of Singapore (NUS), is the 

country’s first graduate-entry medical school. 

The mission of the institution is the training 

of new physicians to meet Singapore’s 

long-term healthcare needs and  grooming 

the next generation of top-flight medical 

and scientific leaders who will drive the 

government’s biomedical sciences agenda. 

The Duke-NUS strategic collaboration traces 

its roots to the Biomedical Sciences Initiative 

(BMI), a multi-billion dollar governmental 

project announced in 2000 aimed at turning 

Singapore into a regional biomedical hub and 

boosting the research and healthcare delivery 

capabilities of the country. Evaluation of 

the plan identified the need for a graduate 

medical school and the Duke University 

School of Medicine was chosen as the 

international partner. The school operates 

a US-style graduate admissions model and 

offers three programmes of study, of which 

the main is a four-year Doctor of Medicine 

course, leading to a joint MD degree from the 

NUS and Duke University. The first student 

cohort was enrolled in 2007, and graduated 

in 2011, subsequently entering a structured 

residency programme with Singapore Health 

Services and a consortium of healthcare 

institutions in Singapore. In addition to the 

MD programme, the school runs a seven-

year MD/PhD programme combining clinical 

practice with biomedical research and a PhD 

Programme in Integrated Biology and Medicine. 

Approximately 240 individuals are enrolled in 

the three programmes at any one time.

Duke-NUS has also formulated five cutting-

edge Signature Research Programmes (SRPs) 

covering a range of contemporary biomedical 

research themes. The aim of the SRPs is “to 

provide a seamless link between the research 

activities carried out by Duke University in the 

U.S. and Duke-NUS, while taking advantage of 

diseases that tend to be more prevalent in Asia,” 

according to Patrick Casey, senior vice dean of 

research at Duke-NUS. Initiatives within the 

SRPs have been supported by more than S$200 

million in research funding and resulted in the 

publication of over 400 papers in international 

peer-reviewed journals.

Phase two of the Duke-NUS project 

commences in 2012. The school will work 

closely with SingHealth on research in the 

context of medical practice. “The partnership 

is envisioned as an integrated working 

enterpr ise  that  gu ides  and promotes 

the future of medicine, tapping into and 

combining the col lect ive strengths of 

SingHealth’s clinical expertise and Duke-NUS’ 

biomedical sciences research and medical 

education capabilities,” says Ranga Krishnan, 

dean of Duke-NUS. A key concept in this 

context, termed Academic Medicine, seeks 

to integrate three functions of medicine — 

clinical care, education and the development 

of new medicine — to close the gaps between 

research and academic discovery and target 

improved patient experience and healthcare 

outcomes, according to John Rush, vice dean 

of clinical sciences at Duke-NUS.

PROFILE
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growing, most research-intensive 
universities in the world and is 
also one of the seven founding 
members of the Global Alliance 
of Technological Universities, 
a network of the world’s top 
technological universities that 
seeks to address global issues 
through leading-edge science 
and technology. NTU boasts 
over 33,000 students enrolled in 
science, medical and engineer-
ing disciplines. DUKE-NUS 
Graduate Medical School 
Singapore was established in 
2005 as a strategic collaboration 
between the Duke University 
School of Medicine in North 
Carolina, and the NUS. Based 
on the unique Duke model of 
education, its 4-year medical 
training programme includes 
a dedicated year of research 
and study on basic and clinical 
sciences. Another initiative 
is the Campus for Research 
Excellence And Technological 
Enterprise (CREATE) which is 
currently under development by 
Singapore’s National Research 
Foundation. �is multidis-
ciplinary campus of research 
centres will feature partnerships 
with major universities and 
corporate labs worldwide; for 
example, the Singapore-MIT 
Alliance on Research and 
Technology (SMART) opened 
in 2007 and represents MIT’s 
�rst and largest research centre 
outside the US.

A Planned Trajectory for 
Growth
Over the next �ve years, 
Singapore will focus on the 
continued development of an 

environment for world-class 
collaborative science, with the 
government pledging S$16.1 bil-
lion in research and development 
for the period 2011–2015 �is 
represents a substantial 20% 
increase over the previous �ve 
years. �e target that Singapore 
has set for gross expenditure 
on research and development is 
3.5% of GDP by 2015. 

In the future, this investment 
will support a continued focus 
on translational and clinical 
and multidisciplinary research 
under the auspices of A*STAR’s 
SERC, BMRC and the National 
Medical Research Council . 
For example, the Translational 
Clinical and Research (TCR) 
Flagship Programme is now 
supporting the translation of 
research into clinical applica-
tions, funding projects in areas 
such as gastric cancer, ocular 
surgery, and the treatment of 
dengue fever. �e budget will go 
into industry-oriented research 
and technology designed to 
create value and yield economic 
returns, thus enabling scientists 
to have the means to continue 
with their research.

A recent deal concluded 
among the Experimental 
�erapeutics Centre (ETC) 
and Singapore Immunology 
Network (SIgN) and the Swiss 
company, Cytos Biotechnology, 
is one such example. �e 
partnership is expected to lead 
to a new generation of in�uenza 
vaccines speci�c to the needs of 
Asia, whilst giving scientists suf-
�cient investment to engage in 
foundational research to explore 
and capture new opportunities 

in science. SIgN Chairman 
Philippe Kourilsky describes 
agreements such as these as part 
of a broader trend. “�e decision 
to focus on human rather than 
mouse immunology was stra-
tegic, as was the establishment 
of a broad clinical network and 
powerful platforms supporting 
both basic research and indus-
trial and clinical projects. �is 
is how we could successfully 
link up with industry, whilst 
dedicating just a few per cent of 
our resources.”

As a result of increased fund-
ing, partnerships with industry 
and research performers from 
both public and private sectors 
have increased. �e number 
of industry collaborations 
initiated between 2006 and 
2008 has almost doubled the 
combined total of the period 
2000–2005. �e launch of 
three notable major initiatives 
in one year alone (2010) is 
destined to impact the long-
term future of research and 
development in Singapore. �e 
Roche Translational Medicine 
Hub focuses on expanding the 
knowledge of disease biology 
to create new, personalised 
treatment modalities, whilst the 
Academic Centre of Excellence 
(ACE) established by interna-
tional pharmaceutical giant 
GlaxoSmithKline is a virtual 
research network that works 
with academics to target the 
development of new medicines. 
�e ACE initiative places 
emphasis on projects that will 
impact health in Asia including 
early initiatives on stem cell 
research and new biomarkers for 

dementia. A Master Research 
Collaboration Agreement 
(RCA) has also been signed with 
Proctor & Gamble focusing 
on Transformative Platform 
Technologies (TPT), exploring 
areas ranging from process devel-
opment to high performance 
computational modelling for 
consumer products.

A Future Global Innovation 
Hub
�e substantial and sustained 
increase in research and 
development funding promises 
to create a new paradigm for the 
biological sciences and science 
and engineering in Singapore, 
based on a multi-disciplined, 
multi-pronged network of col-
laborations – within A*STAR, 
with clinicians, and with indus-
try. �is underscores the very 
real possibility that Singapore 
will become a global model for 
commercially viable research in 
the near future.

With the shi� of markets to 
Asia, Singapore is well-placed 
to become Asia’s Innovation 
Capital – set to attract both 
global companies seeking to 
develop solutions targeted 
at Asian markets, and Asian 
companies that need a launch 
pad to globalise their products 
and services. With sustained 
funding and strategic planning 
from the government, Singapore 
is on the way to becoming a 
global research and development 
powerhouse to rival other major 
international centres.   �

Nature editorial sta� have no 

responsibility for content.
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NANYANG TECHNOLOGICAL UNIVERSITY

Building world-class research capabilities

Nanyang Technological University (NTU) 

is one of the most dynamic and fastest-

rising research universities in the world. 

Established in 1991, NTU maintains a 

strong portfolio of disciplines in science, 

engineering, business, humanities, arts and 

social sciences. Although still a relatively 

young institution, NTU has nevertheless 

established an impressive global reputation 

for educational and research excellence and 

consistently places in the top echelons of 

international university rankings. Key to 

this success has been the attracting of top 

quality research talent both from within 

Singapore and outside the country, a trend 

that looks set to continue.

Nanyang Technological University (NTU) is 

one of the two largest public universities 

in Singapore.  Sited on the picturesque 

200-hectare Yunnan Garden campus, the 

largest university campus in Singapore and 

site of the Youth Olympic Village during the 

inaugural Youth Olympic Games in 2010, 

the university enrolls more than 33,500 

undergraduate and postgraduate students 

and employs more than 5,800 academic and 

administrative staff. NTU has maintained 

its high position in major world rankings of 

educational and research excellence such as 

the QS World University Ranking, which it 

entered in 58th position in 2011 making it the 

fastest-rising Asian university between 2010 

and 2011 among the global Top 100.

NTU is led by its Swedish president Bertil 

Andersson who joined the university in 2007 

from the European Science Foundation where 

he was the chief executive. A plant biochemist 

by training, Andersson is the former chair of 

the Nobel Committee for Chemistry and stands 

amongst several Nobel Laureates as the 

winner of the Wilhem Exner Medal in 2010. 

Appointed initially as provost of NTU in 2007 

from an international field of 650 candidates, 

Andersson has been instrumental in advancing 

the agenda of redefining education and 

research at NTU and championing the growth 

of high-impact science and engineering. As 

the institution’s third president, a position to 

which he was elevated in 2011, he is directing 

the transition of NTU from primarily a teaching 

institution to a top-flight research university – 

an ongoing process which has seen the number 

of research staff at NTU more than double 

in the last five years and research funding 

increase fivefold, much of it coming from the 

country’s National Research Foundation (NRF). 

The drive towards research excellence will be 

guided by a five-year strategic blueprint which 

identifies five peaks of excellence addressing 

specific global concerns such as environmental 

sustainability and future healthcare challenges, 

future opportunities in innovation and in 

new media aimed at boosting the country’s 

transition into a global media hub and the 

New Silk Road initiative which capitalizes on 

NTU's unique location and heritage to bridge 

between East and West with the aim of making 

NTU a regional knowledge centre.

Investment in environmental research

As a specialist in plant photosynthesis, 

Andersson, who has pioneered research 

into artificial leaf science, is particularly 

seized by the need to develop alternative 

non-fossil fuel energy technologies and 

has been instrumental in establishing the 

Energy Research Institute @ NTU (ERI@N), 

an advanced research centre charged with 

fostering a multidisciplinary environment 

for researchers and devising strategies for 

maximizing the efficiency of conventional 

energy systems and melding these with the 

best available alternative energy sources. The 

ERI@N, which has attracted S$193 million in 

funding, is an important part of NTU’s drive to 

address sustainable science and technology 

issues, an area to which NTU has allocated 

a total of more than S$830 million – a sum 

which far outstrips the investment that global 

competitors are able to make in research in 

the field. “In terms of water technology and 

science, we are positioned very well on the 

international scene,” says Andersson. “I am 

very enthusiastic about this because it is 

something that really matters to the world.” 

A key task of Andersson’s work since joining 

NTU has been to establish a team of top-level 

researchers to drive the research-led agenda of 

the university. In keeping with the university's 

commitment to environmental research, NTU 

recruited Caltech professor and internationally 

renowned geologist Kerry Sieh to head up 

the Earth Observatory of Singapore (EOS) as 

its founding director. The EOS, founded in 

2009 with a grant of S$150 million, conducts 

fundamental research on earthquakes, volcanic 

eruptions, tsunami and climate change in 

and around Southeast Asia, with the aim of 

creating safer and more sustainable societies. 

“We want to create an intellectual environment 

where the best minds can make brilliant 

discoveries,” says Kerry who is also a member 

of the US National Academy of Sciences.

Life science and medical excellence

In addition to earth sciences, Andersson 

has sought to boost life science research at 

NTU and to this end has recruited several 

experts including fellow Swede, Staffan 

Kjelleberg of the University of New South 

Wales, a microbiologist and leading expert in 

biofilms, and a Hebrew University expert in 

microbial ecology, Yehuda Cohen. Kjelleberg 

and Cohen are heading the Singapore Centre 

on Environmental Life Sciences Engineering 

(SCELSE), a joint research centre of excellence 

between NTU and the National University of 

Singapore funded by the NRF and Ministry 

of Education to the tune of S$120 million. 

“This investment will place Singapore as a 

major powerhouse for merging excellence 

in life science and engineering into new 

effective technologies to address increasing 

environmental and public health problems,” 

says Kjelleberg. Cohen added, “Bacteria 

live primarily in biofilms carrying out highly 

beneficial  activit ies such as degrading 

pollutants as well as driving detrimental 

processes such as causing infectious diseases.” 

Key to our understanding of this central mode 

PROFILE

NTU President Bertil Andersson
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of life is the newly available holistic approach 

of metagenomics for analysing the entire 

microbial community for its structure and 

function which is led by Stephan Schuster of 

Penn State University – a world leader in the 

field who was in the 2009 Time magazine list 

of most influential leaders in science. 

In the medical field, Andersson recruited 

British-born Stephen Smith to be the founding 

Dean of NTU’s new Lee Kong Chian School of 

Medicine, recently established to contribute 

to meeting the future healthcare needs of 

Singapore. Smith was Head of the Medical 

School at Imperial College London and led 

the creation of UK’s Academic Health Science 

Centre, becoming its first CEO in 2007. Setup in 

2010, the school has received a gift of S$150 

million from the Lee Foundation and together 

with  enhanced S ingapore Government 

matching, already has S$400 mill ion of 

philanthropic support. The school will admit 

its first cohort of medical undergraduates in 

2013 and will offer a Bachelor of Medicine 

and Bachelor of Surgery degree jointly with 

Imperial College. Although the education of the 

next generation of medical practitioners is at 

the heart of the school’s remit, Smith is clear 

that an additional emphasis on research will be 

vital to future success. In his other role as Vice 

President (Research), Smith will work towards 

helping NTU create “a globally competitive 

research organization focused on achieving 

research excellence in its strategic areas,” and 

cites “the unequivocal commitment to research 

from the very top of the organization” as 

having been key in securing his participation in 

the project.

Boosting physical and social sciences

In addition to first rank life science and medical 

research talent, NTU regularly hosts world-

class Visiting Professors including Caltech 

academic and 1992 Nobel Chemistry Laureate 

Rudolph Marcus as Nanyang Professor in the 

Division of Physics and Applied Physics in the 

School of Physical & Mathematical Sciences. 

Research in engineering was reinforced by the 

installation of Freddy Boey, a leading materials 

science engineer as Deputy President and 

Provost of NTU in 2011. Boey, a Singapore 

native, is the former head of the School of 

Materials Science and Engineering which 

under his watch grew to become one of the 

largest engineering faculties in the world with 

over 1,000 undergraduates and 250 research 

students. The inventor of an advanced type 

of piezoelectric heart pump which was the 

smallest of its kind in the world when it was 

introduced in 2003, Boey is also founder of 

a string of successful spin-off technology 

companies including one that produces a new 

type of fully biodegradable medical stent, and 

although his success spans the twin worlds of 

academia and business, his first love remains 

research. “I am a scientist first, and scientists 

are excited about ideas,” he says. In social 

science, NTU brought in world-acclaimed social 

psychologist Chiu Chi-Yue, whose research 

focuses on intercultural relations and evolution 

of social consensus, which has won him several 

awards including the Misumi Award and the 

Otto Klineberg Prize.

In marshalling an internationally accredited 

line up of top-flight researchers, Andersson 

has established a pattern for the future 

development of NTU aimed at meeting its goal 

of becoming a world-class research university 

that is a natural destination for students, 

young researchers and more established 

scientists from across the globe. Although 

a challenging goal in itself, Andersson’s 

ambitions for NTU’s research abilities goes 

even further and its president believes that 

the university could one day produce a Nobel 

Prize winner “with the right investments.”

Deputy President and Provost Freddy Boey

KEY FACTS

Fast-rising global university

t��3PTF����QMBDFT�JO�UIF������24�8PSME�6OJWFSTJUZ�3BOLJOHT������UP�
be ranked 58th

t��'BTUFTU�SJTJOH�"TJBO�VOJWFSTJUZ�JO�UIF�XPSME�T�UPQ�����VOJWFSTJUJFT�
between 2010 and 2011.

t��.PSF�UIBO�4���CJMMJPO� JO�DPNQFUJUJWF�SFTFBSDI�GVOEJOH�GSPN������
to 2010

t��.PSF�UIBO�4�����NJMMJPO�GPS�TVTUBJOBCJMJUZ�SFTFBSDI

t��5XP�OBUJPOBM�3FTFBSDI�$FOUSFT�PG�&YDFMMFODF�XJUI�4�����NJMMJPO�JO�
government funding

t��.PSF� UIBO� ���� QBSUOFSTIJQT� XPSMEXJEF� JODMVEJOH� KPJOU� BOE� EVBM�
PhD programmes with prestigious universities and research col-
laborations with leading industry players.

Hub of education and research

t��/56�T�OFX�NFEJDBM�TDIPPM�-FF�,POH�$IJBO�4DIPPM�PG�.FEJDJOF�JT�
set up jointly with Imperial College London, in its first undergradu-
ate programme delivered outside UK

t��/56�T� /BOZBOH� #VTJOFTT� 4DIPPM� JT� POF� PG� UIF� CFTU� CVTJOFTT�
schools in Asia with The Economist ranking the MBA programme 
top in Singapore for eight straight years

t��4�� 3BKBSBUOBN� 4DIPPM� PG� *OUFSOBUJPOBM� 4UVEJFT� BU� /56� JT� SBOLFE�
first among university-a�liated think tanks in Asia

t��3FTFBSDI�PVUQVU�CZ�/56�T�$PMMFHF�PG�&OHJOFFSJOH� JT�BNPOH� UIF�
top four globally and 7th most cited in the world 
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INNOVATIONS & BREAKTHROUGHS

The Agency for Science, Technology and Research (A*STAR) is the lead agency for 

fostering world-class scientific research and talent for a vibrant knowledge-based 

and innovation-driven Singapore. A*STAR oversees 14 biomedical sciences and 

physical sciences and engineering research institutes, and six consortia & centres, 

located in Biopolis and Fusionopolis as well as their immediate vicinity. A*STAR 

supports Singapore's key economic clusters by providing intellectual, human and 

industrial capital to its partners in industry. It also supports extramural research in 

the universities, and with other local and international partners.www.a-star.edu.sg

A*STAR

A leading research-intensive university in Asia, the National University of Singapore 

(NUS) is Singapore’s flagship university offering a global approach to education and 

research. Its 16 Faculties and Schools offer diverse undergraduate and graduate 

programmes. Its 21 university-level research institutes and centers as well as three 

Research Centers of Excellence engage in cutting-edge research on issues confronting 

Asia and the world.

www.nus.edu.sg

National University 
of Singapore

Nanyang Technological University, a major science and technology university in 

Singapore, offers Engineering, Business, Science, and Humanities, Arts & Social Sciences 

and from 2013, Medicine, with Imperial College London. Research-intensive and 

interdisciplinary, NTU also has four world-class autonomous institutes – S Rajaratnam 

School of International Studies, National Institute of Education, Earth Observatory of 

Singapore and Singapore Centre on Environmental Life Sciences Engineering.
www.ntu.edu.sg

Nanyang Technological 
University, Singapore

The Duke-NUS Graduate Medical School Singapore is a strategic collaboration 

between Duke University School of Medicine, USA, and the National University of 

Singapore.  It offers three programmes, leading to Doctor of Medicine (M.D), M.D/PhD 

and PhD degrees. Duke-NUS also runs five Signature Research Programmes in Cancer, 

Neuroscience, Emerging Infectious Diseases, Cardiovascular & Metabolic Disorders, 

and Health Services and Systems Research.www.duke-nus.edu.sg

DUKE-NUS

A*STAR

First large scale Genome-

Wide Study of Human 

Stem Cells

A team of scientists led by 
A*STAR’s Genome Institute of 
Singapore (GIS) and the Insti-
tute of Molecular and Cell Biol-
ogy (IMCB) have uncovered 
the genes which regulate the 
capacity of human embryonic 
stem cells (hESCs) to transform 
into any type of cell in the 
human body. To achieve this 
breakthrough in understanding, 
the scientists studied all 21,000 
genes in the human genome 
in the �rst ever genome-wide 
study of its kind. �eir results, 
published in Nature, provide 
important clues to how stem 
cells may be used to treat Par-
kinson’s disease and traumatic 
spinal injury.

NTU

Quick and Scar-less 

robotic stomach surgery

Nanyang Technological 
University (NTU) pioneered 
a ground-breaking biomedical 
technology that removes 
stomach tumours without 
scars, reducing surgery time 
from a few hours to just 
minutes. A �exible endoscope 
with two robotic hands that 
removed tumours in the 
stomach was successfully used 
on patients in India by Dr R. 
Pradeep at the Asian Institute 
of Gastroenterology. �e 
surgical robot, built entirely 
by NTU, was developed by 
NTU’s Associate Professor 
Louis Phee with Professor 
Lawrence Ho of National 
University Hospital.

NUS

Unraveling Carbon Magic

A team led by Kian-Ping Loh 
from NUS’ Department of 
Chemistry in the Faculty of 
Science has conceived a novel 
assembly approach using C60 
fullerene as a precursor to gen-
erate graphene. With ruthenium 
as a catalyst and employing 
scanning tunneling microscopy, 
Loh’s team conceived a con-
trollable pathway to generate 
geometrically well-de�ned gra-
phene quantum dots from C60 
fullerene. �eir breakthrough 
sheds new light on the di�usion 
and thermal dynamics of car-
bon clusters on metal surfaces, 
as well as boosts graphene’s 
promise as a next-generation 
semiconductor.

DUKE-NUS

Ceramides in Obesity and 

Metabolic Disease

Experimental reduction of cera-
mides, which are toxic byproducts 
of metabolism of saturated fats, 
ameliorates features of diabetes 
and cardiovascular disease in 
rodents.  Scientists at Duke-NUS 
and UT-Southwestern collabora-
tively discovered that the induc-
tion of ceramide levels is essential 
for in�ammation-induced insulin 
resistance, while ceramide degra-
dation accounts for the cardiopro-
tective and anti-diabetic actions 
of the hormone adiponectin.  
�ese studies, which were pub-
lished in 2011 in the Journal of 
Clinical Investigation and Nature 

Medicine, respectively, suggest new 
therapeutic strategies for warding 
o� complications of obesity.
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