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Singapore’s economic structure today
2005 GDP: S$194 billion
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» 4.24 mil population
= More than 7,000 Multinational Corporations



Singapore’s industrial transformation
Adding knowledge and innovation as drivers for growt
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Sustainable economic growth

Through “portfolio diversification”

1990 Manufacturing

Value-added = $16B

General
Mfg 21%

Transport
Engrg 9%

17% 16%

Precision Chemicals

5%

Engrg Biomedical

Figures updated February 2006

Electronics
32%

2005 Manufacturing
Value-Added = $50B

General

Mfg

Transport 9%
Engrg
10%

Electronics
37%

12%
Precision
Engrg

18%
Biomedical 14%
Chemicals

VA = Net operating surplus + Depreciation + Remuneration + Indirect Taxes



Developing the Biomedical Sciences sector
Focus area since year 2000
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Vision

Singapore — The Biopolis of Asia

An International Biomedical Sciences Cluster Advancing Human Health
Through the Pursuit of Excellence
in Research & Development, Manufacturing, and Healthcare Delivery

Basic,
Translational
& Clinical
Research

Product &
Process
Development

Pilot &
Commercial
Manufacturing

Regional HQ & Healthcare
Sha.red Delivery
Services




An integrated approach

Human
Capital

Development

PhD Scholarships

Postdoctoral Training
& Career Development

Public Awareness &
School Outreach

Industrial
Capital

Intellectual
Capital

Development Development

Public R&D: Investment
Ris & Extramural Grants Promotion
Economic Spin-offs Infrastructure
from Public R&D Development
R D Equity Investment

Ethical Frameworks

(BAC, GMAC, NACLAR)

Legend:

Biomedical Research Council of A*STAR
Biomedical Sciences Group of EDB
Bio*One Capital of EDB




BMS International Advisory Council
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Creating an international R&D community
Pro-Global and Pro-Local Approach

International

Talent

A*STAR
Scholarships &

Recruitment

Creating a diverse
multi-national R&D hub

i
E
Dr Yoshiaki Ito Sir David Lane, Exec  Dr Jan-Anders Dr Alex Matter
Principal Director, IMCB and Karlsson Director, NITD
Investigator, IMCB Lady Birgitte Lane, Exec CEO, S*Bio From Novartis
From Kyoto Director, CMM From Bayer
University From Dundee University Pharma

Dr Axel Ullrich Dr Neal Copeland and  Dr Philippe  Dr Edward Holmes and

Head, SOG Lab Dr Nancy Jenkins Kourilsky Dr Judith Swain
From Max Planck Pls, IMCB Chairman,SIgN Joins A*STAR in Fall
Institute From National From Institut 2006

Cancer Institute, USA Pasteur From UCSD

Fellowships
Building a pipeline of
well-trained local scientists

1000* scholarships &

fellowships by 2010 for BSc,
MSc, PhD & Post Docs

BS-PhD
MBBS-PhD
PhD

Overseas Fellowship
Biomedical Fellowship for Doctors
Local PhD + Overseas Post-Doc

*354 BMRC and 259 SERC scholars to date



Putting core scientific capabilities in place
Research Institutes @ Biopolis

Institute of Genome Bioprocessing Bioinformatics Institute of Institute of
Molecular & Cell Institute of Technology Institute Chemical Bioengineering
Biology Singapore Institute Engineering &
Sciences Nanotechnology
(IMCB) (GIS) (BTI) (Bl (ICES) (IBN)
- Developmental - Genomics - Biologics - Bioinformatics - Chemistry -Bio-
Biology Technology Manufacturing ED: nanotechnology
ED: Sir David ED: Edison ED: Miranda Gunaretnam ED: Keith ED: Jackie
Lane Liu Yap Rajagopal Carpenter Ying
400 RSEs 220 RSEs 70 RSEs 120 RSEs 70 RSEs 120 RSEs
1987 TZOOO TZOO1 12002 «




Building the Biopolis
For multidisciplinary research
and public-private collaborations
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Phase 2a
» 2 buildings for corporate labs

= Additional 30,000 sqm

= Construction began in June 05 and
will be completed in end 2006

Shared Facilities Phase 1
= Shared R&D equipment = 200,000 sqm
= Shared utilities = S$$500 million invested

= Shared animal facility = Public R&D centres & corporate labs



'y NOVARTIS

Novartis Institute for Tropical Diseases

Assay/
Basic scregn g;geningl 'c')eatfl . Pre-Clinical
Research / pevt Discovell pumizatn” neyt

e Global drug discovery research centre focused on

TB, Dengue and Malaria
e 85 scientists & technicians from 18 countries
e Research spending of S$220 mil over 10 yrs

» Dr Alex Matter, former Novartis Head of Oncology Research, is

NITD Director
» Centre set up within 1 year of announcement
» Network of collaborations established locally and regionally

“I would like to thank the Economic Development Board of Singapore for its outstanding
cooperation and commitment to encourage Biomedical Sciences R&D in this country.
Singapore is widely recognized as a regional centre of excellence where a modern scientific
research centre such as this will thrive.” -- Dr Daniel Vasella, Chairman and CEO, Novartis AG



Growing base of drug discovery

35 RSEs; 60 by 2007
Drug discovery for neuro-
degenerative diseases

PARADIGM
THERAPEUTICS b

21 RSEs

Use in vivo functional genomics
to predict clinical utility of novel
drug targets

Focused on CNS and metabolic
diseases

J(S*BIO"

55 RSEs

Genomics & small molecule
technologies-based drug
discovery

Pharmalogicals
Research (PLR)

21 RSEs
Focus on breast cancer
Chugai-Biostar (Mitsui/CIEA) JV

Rapid growth since 2000

15 RSE

/) NOVARTIS
85 RSEs

Drug discovery for TB and
Dengue

( :mnhirmm]il{"

15 RSEs
Drug development for infectious
diseases

35 RSEs

Development of hES cells for
applications in Diabetes & CVS

.
cordlife *ea
S

R&D in stem cell expansion

10 RSEs
R&D in stem cell biology,
protein chemistry & markers

33 RSEs

Oncology biomarkers research

MERLION

62 RSEs
Natural products research for
drug discovery

|mhlhany Molecular Research, Inc.’

15 RSEs; 200 by 2008
Chemistry process development
R&D

OLYMPUS
WASEDA UNIVERSITY

13 RSEs
Neuroscience R&D

SINGAK

12 RSEs; 60 by 2008
Development of vaccines for
infectious diseases prevalent in
Asia



..Beyond drug discovery
Medtech product development

% SIEMENS

* Global Devt Centre for hearing aids

| Ba

Perkin

precisehy.
* Devt of lab equipment /
analytical instruments

* Devt of real time, high throughput
reaction biochip

. Global Devt Centre for
electrochemistry-based analytical
instruments

. 00
Prime

w Hocuibadoe-Otject Oreted Pacgie

* Devt of data management systems
used in BMS R&D

WelchAllyn®

» Asian R&D Centre for diagnostic &
monitoring instruments

@ A% BlﬂEj!rIsEttéms.

* Devt of thermal Cyclers & sequence
detection systems

Fluidigm- &

* Devt of microfluidics biochip

» Asian R&D Centre for needles
and syringes

* Devt of diagnestic kits for Asian
diseases (eg. NPC & SARS)

SiMEMS

* Devt of DNA extraction and
detection systems

QuantaGen

* Devt of ultra-sensitive label
free DNA Detection

(_ ‘_) MERLIN MD

* Devt of stents & delivery systems

N
BRACCO vﬁalume
N’ | STIBCIR e NEUROVISION
Suleeorbas x A Sharper Tomorros
* Unique ‘Virtual Reality’ & ‘Real-time’
medical imaging software
technologies

* Devt of vision correction
technology
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Strong growth momentum
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Nominal output data

$$18.0 billion
CAGR (2000-2005)
BMS 23%

Total Mfg 6%

10,200

CAGR (2000- 2005)
BMS 12%

Total Mfg 1%

$$9.2 billion
CAGR (2000-2005)
BMS 19%

Total Mfg 5%

VA = Labour Cost + Depreciation + Interest Cost + Profit before Tax + Land Cost
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Going forward

Increased commitment to R&D

ead new .

research and

innovation body .

RIEC aims to turn
Singapore into
knowledge-based
ecohomy

By NANDE KHIN

PRIME Minister Les Hsion
Laong will personally chair
ths Resaarch, Innovation
and Enterprise Council
(RIEC), with Deputly Prime
Minister Tony Tan as depu-
ty chairman, in a “national
affort” to transform Singa-
pore into a knowledgs-
based sconomy.

In his Mational Day Rally
speech yesterday, Mr Lee
said that RIEC will advise
the government on national
rescarch, innovation and
enterprige strategies as
part of a bigger vision to
propel Singapore beyond
an “srannmy based on effi-
riency and cost effective-

v mmn dhne b A

from the private sector, ac-
ademia and the scientific-
community, as well as the
Cabinet

“This has to be a nation-
al effort backed by the
whole government and
with the cooperation of the
private sector,' . said
Mr Leq, explaining why he

would chair the RIEC him-

self.

Hesaid that Dr Tan,who
headed MCRD, will help
him drive ths R&D effort,
and that Dr Tan will contin-
ue to do this after he rotires
as deputy prima minister at
the end of the month.

Mr Lee also amnounced
the setting up of & National
Research Foundation (NRF)
— chaired by Dr Tan — as
recommended by MCRD.
The foundation, to be set up
as a now deopartment under
the Prime Minister's Office,
will fund long-term re-

...... R

mended that & balance be
struck between investiga-
tive research and mission-
oriented research.

Migsion-oriented re-
search, through the Agency
for Sclence, Technology
and Research {A*Star), will
get $5.4 billion for the next
five years, up from the
$4 billion . it received for
FY2001-2005.

Investigative research
will also get a boost. It will
ba overseen by the Ministry
of  Education, whose
Acvademic Research Fund
will ba doubled to $1.05 bil-
lion.

Mr Lee, whe alsao
touched on fostering inno-
vation and enterprise in his
specch, said that there are
risks in eourting R&D, inno-
vation and enterprise to re-
make the economy.

"“We are a small country,

we can't bet on every num-
b o tha fuhla ! ha caid

Public sector R&D budget to
increase from $5bil in 2001-2005
to $12 billion in 2006-2010

R&D spending to account for 3%
of GDP by 2010

Deepen focus: Electronics,
Chemicals, Engineering and
Biomedical Sciences

New growth areas to include
Environmental & Water
Technologies; and Interactive &
Digital Media



National R&D framework

Research, Innovation
and Enterprise Council Y ----------cmremmmmme e Cabinet

(RIEC)
l T kLl

MNational Research
Foundation {(NRF)

MIMDEF,
ministries
- |
— ¥ L d ¥ L
Academic D5TA,
|ntermediarie5 _4 RESEEr'Eh A*ETAR EDB.‘ISPRING NMR’C,
Fund others
o Academic Mission-oriented Industry
research research R&D
i Defence orgs,
Universities & Research hospitals &
polytechnics Institutes disease ctrs,
RED others
.
performers < 2
Enterprise sector
3




BMS Phase Il: 2006-2010

From Bench to Bedside

MEDICAL
ENGINEERING &
TECHNOLOGY

Chemical Synthesis

Genomics & Proteomics \
Indust
IndUStry Molecular & Cell Biology Sect ry
Sectors ectors

Bioengineering &
Nanotechnology

Computational

D
N/



Stage of
Research

Expected
Outcome

Building Bio-Enterprises

Research

From Bench to Industry

Develop-
ment

Novel
Discovery

Application
Development

Pre-Seed

Proof of
Concept
and
Commercial
Potential

Start-up

Product
Development
and
Enterprise
Viability

Enterprise

Market
Success




Bio*One’s investment strategy

O Cutting edge technologies O Direct Equity (private usually)

O Outstanding management O Joint Ventures

O Global opportunities / Market O Commercialising local technology
O Sound business models

O

Singapore value — technology transfer,
industry development, creation of
employment & opportunities

Industry
Devt & Job
Creation

Financial
return

Focus



Bio*One’s portfolio companies

Drug Discovery & Development Biologics & Cell Therapy Medtech Tools & Technology
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Research Institutes for Physical Sciences

Storage Institute for icro Institute of
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Fusionopolis
Ready by mid 2007

S00 — seat
Performance Theatre

Facilities
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