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entists to over 60 researchers at steady state. GSK hopes to
have a Singapore developed drug candidate in their R&D pipe-
line by the end of this year.

]E ID]B Lilly announced a US$150 million expansion in drug discovery
efforts in Singapore. The Lilly -Singapore Centre for Drug Dis-
SINGAPORE covery (LS-CDD) will triple the size of Lilly System Biology
Mr Keat -Chuan YEOH, Executive (LSB)'s operations in Singapore to 150 research scientists at
steady state. Consisting of 3 components, Drug Hunting Teams
(DHT), an Integrated Computational Science Centre, and LSB
itself, LS -CDD will enhance Lilly's efforts to increase the pro-
Singaporeds distinction in Bi oruchityandeficercy ofifs drugdiscovgryang deejopment
from our unwavering commitment to the advancement of the PeEEss,
medical field and our world class facilities dedicated to the in- ] _ o _
dustry's burgeoning needs. si mFRepMedicridnsiuments (M) in Singapgye isghe werlg: o
Biopolis of Asia, a leading international biomedical sciences wide manufacturing and logistics headquarters for Erlangen -
cluster advancing human health, through the pursuit of excel- based parent company, Siemens Audiologische Technik GmbH.

lence in research and development, manufacturing, and health- 't produces close to a fifth o
care delivery. also investing in R&D capabilities to develop a new generation

of products, such as the state -of-the-art "Triano 3", the first digi-
tal hearing system in the world that is equipped with three mi-
crophones, which will allow users to understand speech even in
very noisy environments.

Singapore -A Snapshot from 2007

Director, Biomedical Sciences Group, Singapore Eco-
nomic Development Board o Dec 2007

Singapore offers opportunities for BMS companies along the en-
tire value chain. Strong government support and a pro  -business
environment have attracted industry leaders such as Abbott,
Aventis, Baxter, Becton -Dickinson, Eli Lilly, Genentech,
GlaxoSmithKline, Lonza, Merck & Co, Novatrtis, Pfizer,

Schering -Plough, Siemens, and Wyeth to Singapore for manu-
facturing and R&D activities. The industry has grown strongly

over the past few years. There are now close to 45 pharmaceuti-
cal, biotechnology, and medical devices manufacturing plants in

In addition to manufacturing and R&D activities, many of the
- world's leading clinical re-
v search organizations (CROS)
have established operations
in Singapore. These compa-

Singapore. .

¥4 gapore hospitals to conduct
The three agencies that are iny - Flpnigagtdals, ghey haye Wi ¢ a |
Sciences (BMS) initiative are the Economic Development - \ ther set up their regional
Boardds Biomedical Sciences Gro - 9#PR 1 Singapore to manage
Bio*One Capital and the Biomedical Research Council (BMRC) g clinical development activi-

® ties in the region. Examples

# include Quintiles, Covance,

=38 |(CON, MDS Pharma, PPD

& and Gleneagles Clinical

W | Research Centre. Likewise, a
< significant number of phar-

= maceutical companies includ-

ing AstraZeneca, Bristol -

Myers Squibb,

GlaxoSmithKline, Novartis,

Novo Nordisk, Sanofi -

Aventis, and Schering -Plough

have set up their clinical trials coordination centres in

Singapore.

of the Agency for Science, Technology & Research (A*STAR).
EDB BMSG is responsible for industry development, Bio*One
Capital makes strategic investments in companies with spin offs
to Singapore, while BMRC takes the lead in coordinating and
funding public sector and academic research, as well as support-
ing the training of scientists.

ARIRNENN

Biomedical Sciences Performance in 2006

The BMS industry did exceptionally well in 2006. The manufac-
turing output grew strongly to S$23 billion in 2006, an unprece-
dented 30% increase over 2005. Within a short span of six
years, manufacturing output has grown almost fourfold from

the year 2000. Pharmaceuticals accounted for 91% of the total
output while Medical at over S$2 billion. Employment ex- ) i _ ) i
panded by 4% to reach 10, 571. Spgagorehaspyiltaepufaion fprgsyccessiully Bogtipaseiens s
BMS industry to reach S$25 billion in manufacturing output t|f_|cally demanding early phaS(_a trials. Abbott recer_ltl_y selgcted
and an employment of 15,000 by 2015. Singapore as one of the key sites for Phase two clinical trials of

its highly promising 0smadABT mol ecul
869. This drug compound aims to treat advanced stages of lung

Manufacturing and R&D
cancer and other forms of cancer.

There are now close to 45 pharmaceutical, biotechnology and
medical devices manufacturing plants in Singapore. There are
also over 30 companies doing R&D here. Below are three exam-
ples of leading BMS companies with significant operations in
Singapore.

Abbottds decision came after a Sing
entists successfully completed the Phase 1 trial for the same

drug which demonstrated promising anti  -cancer activity. The

results of this study in Singapore were announced at the Ameri-

can Society of Clinical Oncology (ASCO) conference in 2007.

Two other major pharmaceutical companies, Lilly and Pfizer,

GSK has six manufacturing plants in Singapore. GSK's facili- k ) > LT ©
have set up their own dedicated Phase | units in Singapore.

ties in Singapore produces 12 key active compounds that go into
a broad product line including antibiotics, gastrointestinal, de-
rmatological, respiratory, oncology, anti -viral and neurology

medications. In addition, GSK is building a biologics plant for ; , ; ;
the primary production of paediatric vaccines. In 2004, GSK In 2003, Singapore opened the Biopolis, an integrated R&D

established its first pre -clinical research facility in Asia Pacific complex with two million square feet of space that houses nine
for neurodegenerative diseases Pdblicraseaghinspuies as well gSRER laborgtorigsofplag 4 p
Parkinsonds disease, and schi zdR¢ylieaandpiotecaniolagy W@Rap'es-e%ko -lgcating,PHvVate g
its research presence in Singapore to include US$13 million me-  @nd public sector research, the Biopolis provides common infra-

dicinal chemistry laboratory that will double the number of sci- structure such as research facilities, equipment and amenities,
thus encouraging the synergy of scientific ideas, facilitating

Infrastructure

d




cross-disciplinary collaborative research and lowering the entry
barrier for companies to set up operations here. The shared sci-
entific equipment includes X -ray crystallography, nuclear mag-
netic resonance, electron microscopy, 9.4T MRI machine, DNA
sequencing, a research facility with specific pathogen free re-
search animals, and other facilities. Companies can also lever-
age on shared infrastructure such as conference facilities and

meeting rooms.

The take -up rate for Biopolis exceeded initial expectations,
achieving full occupancy a mere one year after it was opened.
Phase II, which was opened in October 2006 provided an addi-
tional 400,000 square feet of space, is now over 80% occupied.
Work has already begun on Phase Ill of the Biopolis which is
expected to increase research space by a further 420,000 square
feet. Phase Il will be completed by 2009.

The Tuas Biomedical Park (TBP) plays an instrumental role in
attracting global biopharmaceutical manufacturing activities to
Singapore. TBP had been developed as a 'plug and play' envi-
ronment for manufacturing operations, providing ready access
to essential infrastructure such as roads, drainage systems,
power and water supply, as well as telecommunication lines.
Manufacturers can equally leverage on third -party utilities and
services such as steam, natural gas, chilled water, and waste
treatment. TBP currently occupies a land area of over 370 hec-
tares and is home to the following leading biopharmaceutical

and medical technology companies: Abbott, CIBA Vision,
Genentech, GSK Biologicals, Lonza, Merck Sharp & Dohme, No-
vartis, Pfizer and Wyeth.

The Biopolis, a 2.4 million
square -foot research
campus, is a visible symbol
of Singaporeods
life sciences. Co -locating
multinational organizations

with publicly funded
research institutes, the
Biopolis is charged with the
responsibility of advancing
science and human health-
care through various public
private collaborations.

Looking Ahead

The first phase of the BMS initiative (2000 -2005) put in place
key building blocks by establishing core capabilities in biomedi-
cal research, and introducing important human capital and in-
dustrial capital development initiatives. For the next phase
(2006-2010), we will build on this foundation and strengthen our
capabilities in translational and clinical research to bring dis-
coveries from the bench to the bedside and the marketplace, and
ultimately improve human healthcare.

Having established a reputation as the most competitive and
trusted site for pharmaceutical bulk activities and secondary
manufacturing, Singapore is now aggressively pursuing invest-
ments in biologics, an area that will drive growth in the drug
industry. Singapore will also continue a focused effort to grow
the Medical Technology sector in the areas of Cardiovascular,
Vision, Diagnostic and Imaging, and Research Tools, and Scien-
tific Instruments.

Singapore -A 2009 Update

Recent announcements of public -private partnerships (PPP) in -
clude GlaxoSmithKline Biologicals committing US$1.3 million in

vaccine and process devel opment
Technology Institute (BTI); Lilly Singapore Centre for Drug

Di scovery (LSCDD) teaming up wit
Neuroscience Institute (NNI), and the Singapore Institute for

Clinical Sciences (SICS) to advance drug discovery using adult

brain tumour stem cells. (EDB Singapore, 2009)

Furthermore, AstraZeneca announced its collaboration with the
National Cancer Centre Singapore (NCCS) and the National
University Hospital (NUH) in pre  -clinical and clinical development
activities for anti -cancer compounds as part of Astra -Zenec ab
fort to build its drug development capabilities in Asia; Singapore
Immunology Network (SIgN) partnered with European biotechnol-

ogy companiesii Humalys SAS and Cytos Biotechnology Ltd i to
develop antibodies for combating and managing viruses prevalent

in Asia including hand, foot and mouth disease. (EDB Singapore,
2009)

Massachusetts -based biotech, FORMA Therapeutics, has also set
up its first overseas | ab in Si
University (NTU). An emerging biotechnology company Forma
seeks to integrate important new advances in biology and chemis-
try to seek out the best drug targets and pathways. FORMA will be
collaborating with the Experimental Therapeutics Centre of
Singapore (ETC) to co -discover novel therapeutics. (EDB Singa-
pore, 2009)

Bayer has committed US$13 million to carry out R&D in
Singapore, starting with a US$2.3 million collaboration with the
National University of Singapore (NUS) Yong Loo Lin School of
Medicine to conduct translational cancer research, including
profiling oncology drugs for the Asian market. (EDB Singapore,
2009)

Singaporeds advanced research infrast
2,800 public sector researchers and economic policies are fuelling

the rapid growth of such partnerships in the life sciences. Compa-

iles may | everage on Singaporeds ext ¢
capabilities. These resources include dedicated clinical bio -imaging

research, bio-safety, and early -phase trial facilities. Companies can

similarly access preclinical predictive disease models and platform

technologies in genomics and bio -imaging available in Singapore.

Singaporeds Biopolis

The Biopolis, a 2.4 million square -foot research campus, is a visible
symbol of Singaporeds sueclaaisgsiu+d n t he
tinational organizations with publicly funded research institutes,

the Biopolis is charged with the responsibility of advancing science

and human healthcare through various public  -private collabora-

tions. (EDB Singapore, 2009)

Numerous companies have consequently chosen to set up their
Asian R&D operations at the Biopolis. Emerging biotech compa-
nies such as Pharmalogicals and SGAUSTRIA (formerly Aus -
trianova) are located alongside leading pharmaceutical companies.
A 400,000 square -foot Phase 2 expansion of the Biopolis launched
in 2006 is already fully subscribed. Another 440,000 square feet of
research space is being added and should be ready by 2010. (EDB
Singapore, 2009)

For example, Lilly recently opened its Singapore Centre for Drug
Discovery (LSCDD) that will coordinate its activities throughout
Asia. Staffed by 150 researchers, LS
R&D centres to conduct drug discovery through an integrated

strategy of biomarker discovery research, integrated informatics,

and bioinformatics. Schering -Plough opened its first

Translational Medicine Research Centre (TMRC) that will carry

out biomarker discovery and development. The TMRC will coordi-
nate the c¢ompany ébsomakergliacgvermnand develr n
opment. The facility will be staffed by over 50 scientists. Abbott

also opened its US$5 million pharmaceutical analytical research
laboratory i the first in Southeast Asia. This lab will initially em-

ploy 17 researchers. (EDB Singapore, 2009)

(Continued on page 8)
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Expanding Base of Companies

A base of more than 50 global pharmaceutical, biotechnology and
medical technology companies are currently carrying out research
and development activities in Singapore, in addition to the 30 pub-
lic-sector research and medical institutes.

Companies in Singapore include Abbott, AstraZeneca, Bayer
Schering Pharma, Boehringer Ingelheim, Bristol Myers Squibb,
Edwards Lifesciences, Eisai, Genzyme, GlaxoSmithKline, Johnson
& Johnson, Sanofi -Aventis, Schering -Plough, Roche, Merck Sharp
& Dohme, Takeda. (EDB Singapore)

Among the companies established in Singapore are several start
ups. S*BIl O i s Sianggrgbed druegdliscovéry r st
company that focuses on research and clinical development of

novel targeted small molecule anti -cancer drugs. In 2008, S*BIO
received orphan drug designation from the U.S. FDA for its JAK2
inhibitor, SB1518, for the treatment of myeloproliferative disor-

ders. In January 2009, S*BIO entered into two separate licence
agreements totalling almost S$1 billion with Onyx

Pharmaceuticals Inc and Tragara Pharmaceuticals, to develop and
commercialize its compounds. (EDB Singapore)

Singapore is one of the three global research sites for FORMA
Therapeutics. The company seeks to integrate important new ad-
vances in biology and chemistry as well as to unlock essential on-
cology targets. It currently has drug discovery partnerships with

major pharmaceutical and biotechnology players such as Novartis

and Cubist Pharmaceuticals. In March 2009, FORMA

Therapeutics announced its collaboration with the Experimental
Therapeutics Centre of Singapore (ETC), which will leverage
FORMAGs transformative chemistry

Biosensors International started in 1990 as a contract manufactur-
ing company for critical care products. The company now develops,
manufactures, and commercializes innovative medical devices used
in interventional cardiology and critical care procedures.

Biosensors is rapidly emerging as a leader in drug -eluting stents.
(EDB Singapore)

Clinical Infrastructure

Singapore has established cutting -edge capabilities and infra -
structure to handle complex projects. Developments include:

1 Establishing dedicated clinical bio -imaging research, bio -
safety, early -stage research trial facilities;

1 Creating unique preclinical predictive disease models;

1 Building platform technologies in genomics and bio  -imaging.

Singaporeds research environment
to combine disease biology and clinical insights to address unmet
medical needs. To support their global research efforts, companies
can work with multiple partners in Singapore to understand dis-
ease mechanism, run complex clinical trials, and perform long
term cohort studies in diseases such as diabetes, gastric cancer,
and CNS. (EDB Singapore)

I n addition, Singaporebd6s | ocat- o
Asian population make the city -state a natural location to carry

out studies on diseases which have a distinct Asian phenotype.

Data attained from these research studies can be used to develop
future therapies customized for Asian patients.

In 1998, the Health Sciences Authority (HSA) implemented the
Singapore Guideline for Good Clinical Practice (SGGCP), which

was adapted from the International Conference on Harmonisation
(ICH) Guideline for Good Clinical Practice (GCP). In addition, com-
panies have | ever a-gusimess®nvirognaem,ots e 0
base of well-trained clinicians and English -speaking population to
carry out regional clinical development activities. (EDB Singapore)

For example, Takeda announced its US$3 million regional clinical
coordination centre, while Quintiles doubled the size of its regional
headquarters to an 80,000 square -foot facility, which will house its
Central Laboratory and Clinical Development Services offices.
(EDB Singapore)

Singapore Draws Complex Manufacturing

As a result of Asiads scientifi
nies are further establishing higher value -added manufacturing
activities into Singapore. Thi
vanced manufacturing capabilities as well as its expertise in proc-
ess development, and automation technologies. Interestingly,

Singapore accounts for more than half of the global manufacturing

capacity for microarrays i increasingly used in biopharmaceutical
research and diagnostics. (EDB Singapore)

S

Lonza for example announced the decision to set up its first Asian
cell-therapy manufacturing plant in Singapore. This facility will
initially manufacture products for clinical trials, and will enhance
Sifrugdporeds capabiliti eweram.s

In addition, GlaxoSmithKline (GSK) recently embarked on a
US$67 million upgrading project to improve the capability and
flexibility of its Singapore manufacturing plant. Coupled with its
new R&D pilot plant which opened in 2008, it is anticipated that
this project will support the seamless development and implemen-
tation of new processes from the R&D bench to full -scale manufac-
turing. (EDB Singapore)

a |

Baxter Biosciences recently held a ground -breaking ceremony for a
biopharmaceutical manufacturing plant for biologics and recombi-
nant therapy. This facility is
turing plant and will produce ADVATE fHone of the
chosen recombinant FVIII therapies for hemophilia. In response to
the expanding base of biologics manufacturers in Singapore,
Millipore opened a US$ 2 million regional biopharmaceutical
manufacturing training facility. (EDB Singapore)

pl atfor m. (EDB Singapore)
Human Resource Development

To support its growth, Singapore launched an effort to bring in
hundreds of researchers from abroad. But increasingly, the eco-
nomic development board has realized that it needs to both bring
talent in as well as create talent from within. The TAP program
which recruits Singapore graduates in other related areas of
manufacturing like engineering, science, and information technol-
ogy, trains participants at local Singaporean companies for 12
months. The government subsidizes the program by giving partici-
pants a stipend and allowance, while participating companies pro-
vide a salary. Some patrticipants have travelled abroad for 18
months of training, with a quarter of the total trainees in the bio-
pharmaceuticals manufacturing program going to the United
States. Other trainees have gone to the United Kingdom, Belgium,
and Switzerland. Universities and government research institutes
in Singapore also collaborate with the training. (Lui, 2004)
enables clinicians and scient.i
The biopharmaceutical manufacturing program aims to train par-
ticipants in the areas of process development, validation, current
good manufacturing practice production, and quality assurance.
While Singapore has been able to add a few more than 100 addi-
tional workers in the biopharmaceuticals manufacturing industry
since the TAP scheme started in January 2003, the government
expects to produce 1,000 PhDs in the biomedical sciences by 2010.
(hui,20p4) t he heart of Asia and its

sts

Pan
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