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“Science sans
conscience n’est que
ruine de I’ame.
Science without
conscience is nothing
but ruin to the soul.”
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The Biopharmaceutical Space
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FORESIGHT SOCIETY

Or.Sumin Sandu

Centre for Energy Policy
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JOB ROLES IN THE BIRTH OF A MEDICINE

Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

* Research ‘ ‘ Discovery Phasel ‘ Phase 2 H Phase3 H Phase 4

Drug target Preclinical
idmﬁﬁcaﬁzn De::l - o Trlals Trlals Trlals Dmg appwval

Biochemistry Bioinformatics Biotechnologist Manufacture
Microbiologist
Geneticist
Molecular Bif)logisl . Marketing
Pharmacologist Toxicologist Clinical Research Associate

Organic Chemist Pharmacologist
Medicinal Chemist Immunologist Medical Writing & Communications

Patent Attorney Regulatory Affairs Medical Sales

‘*7{ H1: www.kent.ac.uk/career/workin/cra.htm

Sgunatsina®d oenlusuninfidendn StartUp Chile Lilafagel
Early Stage High-potential Entrepreneurs L%ﬂlﬂﬁgﬂﬁqiﬁﬂ%ﬂixmﬁ ICERRE!
Whnunelidszina@didu Entrepreneurial and Innovation Hub 84
ATARDLNINN
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free Seed Capital) US$40,000 uaz371 1 U Tvwauilassnismelu 6
Ao uazfifidermngann Siicon Valley aeliduinmn

Startups Azilamalun13a319N1339n Ineniiasluniede 1w Forbes,
The Economist, Business Week 18z TechCrunch

ul 2010 # 24 Startups 910 14 U3z e Iuﬂ 2011 wisiln 300
Startups wazA1AItud 2014 azd Startups mﬁm 1,000 1¢

Aw: http://startupchile.org/about/the-program
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2 Stat up AeUFENANlmIMzdLANNARTUNITYINgIAINARIREfiAls fae
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SMART LIFE
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Oil-eating microbes

Naturally occurring microbes in the ocean feed on the hydrocarbons in oil. Scientists hope to speed up the
process for the large spill in the Gulf of Mexico, where warm temperatures also aid the reaction.

Qil contains
hydrocarbons, which
are made up of
varying amounts of
carbon and hydrogen

_ ci,

depths

Adding fertilizer increases the size and number of the microbes
so they can eat more oil; too much, however, can cause algae
blooms, which starve the ecosystem of light and oxygen

Source: Terry Hazen, Lawrence Berkeley National Lab
Graphic: Miami Herald
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Oxygen is needed for the
chemical reaction, but can
be sparse at great ocean

©»The microbes break apart the
hydrocarbons and combine
them with oxygen to create | Co,
water and carbon dioxide

»\
]

'S

but what is left over is more easily
dispersed by currents and wind

©®2010 MCT
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1 Environmental Science and Technology Journal, 2011
2 The Public Library of Science Journal, 2013

3 Science Journal, 2010
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Not all of the oil can be consumed,



SOCIAL&TECHNOLOGY
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Solar Rooftop
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5= L% L%

'z E Agricultural and Biological Sciences 1,883 5.3% 652 2.3% 1,389 7.7%
Hne

2%

5 E Arts_and Humanities 788 2.2% 363 1.3% 74 0.4%

,g Biochemistry, Genetics and Molecular Biology 1,711 4.8% 2,219 7.8% 1,479 8.2%

g Business, Management and Accounting 1,160 | 3.3% 420 1.5% 181 1.0%
R

"5- % Chemical Engineering 1,379 3.9% 1,048 3.7% 612 3.4%
£ :

Tk Chemistry 2,234 6.3% 1,911 6.7% 992 55%
'2 i Computer Science 3,559 | 10.0% | 3,581 126% | 1,446 | 8.0%
a %

T Decision Sciences 107 0.3% 2561 0.9% 61 0.3%
[l

£ 3

B Dentistry 57 0.2% 42 0.1% 97 0.5%
E é Earth and Rlanetary Sciences 460 1.3% 249 0.9% 276 1.5%
5 5

,.E B Economics, Econometrics and Finance 604 1.7% 290 1.0% 124 0.7%
2 | Energy 880 | 25% | 395 14% | 306 | 1.7%
] g Engineering 5,769 16.2% 4,097 14.4% 2,155 {11.9%
f"j Environmental Science 1,227 3.4% 490 1.7% 568 3.1%
%

K]

.E Heafth-Professions 121 0-3% 140 0.5% 74 0:4%
e
1_2:_ Immunology and Microbiology 454 1.3% 422 1.5% 675 3.7%
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a1 Pharmacology, Toxicol-

a1 Biochemistry, Genetics
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Materials-Science 2,633 7-1% 2,638 9:3% 1,038 5:7%
Mathematics 1,699 4.8% 1,314 4.6% 731 4.0%
Medicine 2,678 7.5% 3,156 | 11.1% | 3,022 {16.7%
Multidisciplinary 1123 3:2% 140 0:.5% 332 1.8%
Neuroscience 92 0.3% 337 1.2% 115 0.6%
Nursing 189 0.5% 167 0.6% 126 0.7%
Pharmacology, Toxicology and Pharmaceutics 579 1.6% 346 1.2% 559 3.1%
Physics and Astronomy 2,514 7.1% 2,494 8.8% 825 4.6%
Psychology 110 0.3% 263 0.9% 65 0.4%
Social-Seiences 1,535 4:3% 1,040 37% 547 3:0%
Veterinary 123 0.3% 20 0.1% 192 1.1%
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8 4.Universiti Kebangsaan Malaysia 3.Chiang Mai University
8 5.Universiti Teknologi MARA 4.Khon Kaen University
g 5.Silpakorn University
£ anadaflerzndnalszna AT aTEnasLlszina
T s AU 5 ANALLIN
O 1.India 1.United States
3 2.Japan 2.Japan
©  3.5audi Arabia 3. Australia
4.United Kingdom 4.United Kingdom
5.United States 5.France
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1. University Putra Malaysia 1. Mahidol University
=. 2. University of Malaya 2. Chulalongkorn University
8’ 3. University Kebangsaan Malaysia 3. Khon Kaen University
.§ 4. University Sains Malaysia 4. Chiang Mai University
2 5. University Teknologi Malaysia 5. Kasetsart University
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% & G 5 AIALLIN
= litediSiates 1. United States
'8 2. Australia 2. Japan
O 3. United Kingdom 3. United Kingdom
& Irar‘1 4. Australia
& [ete 5. Australia

Wt UTRARLNAN 5 &1FLLSN
1.National University of Singapore
2.Yong Loo Lin School of Medicine
3.Nanyang Technological University
4.National Cancer Centre, Singapore
5.Duke-NUS Graduate Medical School
Singapore
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1.United States

2.China

3.United Kingdom

4. Australia

5.India
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ML UARARLNAIN 5 AN
1. National University of Singapore
2. Nanyang Technological University
3. Yong Loo Lin School of Medicine
4. Agency for Science, Technology and
Research, Singapore

5. Genome Institute of Singapore

ANNTINRATZNINLTENA 5 aNAuwIn

1. United States
2. China

3. United Kingdom
4. Australia

5. Germany
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