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A2 e wrol Akl A W A%

1. AlA 2A LA A - vio] L - A 73}

n MA MHfEZLAE), HIo|2 X MHISHEAMZ(7|, A2Ldel+ S Tool & Service)
Ardo| MAH| 4-l(revenue)= 2008H 7|E 9,170 EHE{=AM 2004:4-2008A o4E
T 6.8% S7I22 2.

-0|= HM|2ko| MA|Q| 74.61%2! 6,842 HEE 7|28l VI =2 HIZES XIX|

= 2008A-2013H 5AZF IEHT 6.2%7t S7IE A= of|&E[0f, 2013H0= 1
2,36321 oo e Aoz MYE.

7t MA A2AqAE - vlole - AW A A F FF
Q) AA AxANAE - vlo] S - AP A F FE

o AA xA O AAL 2008 71F 91709 8] FEZE AWUH 44% =1L
Hgow, 20043-2008 3 AHFZ7EE 68%S VEFIE<E [I-1-1>.

MA A2A (A - vhol & - A TS A 8 (2004'3-2008)
<3 IO-1-1>

aE s S 2718 o) AT 2718
($ billion)

2004 704.4 -

2005 762.3 8.20%

2006 815.8 7.00% 6.8%

2007 878.3 7.70%

2008 917.0 4.40%

Z}5 : Global - Pharmaceutical, Biotechnology & Life Sciences, March. 2009, Datamonitor
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(2 AA A2=AAAY - vtole - AW TS Eopd AF HAF&

o AekEoks AA WA(AIL, Hhole B AW RoklA 746%F A 3ol

M =8 v S-S Hom, nlo]QEok= 21.3% HES AX|<E [1-1-2>.

AA BEA (A SF - vpo] 2 - AP HE) Eopd A Hf-£(2008'3)

<3 II-1-2>

T & H] & (%)
Pharmaceuticals 74.60%
Biotechnology 21.30%

Life Science Tool & Service 410%
3 A 100%

A}& : Global - Pharmaceutical, Biotechnology & Life Sciences, March. 2009, Datamonitor
3) AA 2xAAAF - vlo]L - AHHT) NGgE A G A&

dy g n|FExPo] 499% AAL AAdtT Qom, FHL 293%2] A|AF A
el

A< I-1-3>.

AA BEA (A SF - vpo] 2 - AP ) AFE A 3 f-£(2008'3)

<3t II-1-3>

A 9 H] & (%)
== 49.90%
LR 29.30%
o} A o} Bl F ok 19.00%
Uz 24 1.80%
3 Al 100%

A}& : Global - Pharmaceutical, Biotechnology & Life Sciences, March. 2009, Datamonitor
@ AA 2AAFAE - vlo]L - AEAT) J|HE AJF A&
o olzt= AA WA A 53% 5 AAFHLH, GSK7F 4.9% 2 295 AHA]

< M-1-4>.
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AA BEA (A SF - vpo] 2 - AP HE) 71GE A 3 f-£(2008'3)

<3t MI-1-4>

A9 A& (%)
Pfizer 5.30%
GlaxoSmithKline Plc 4.90%
Roche Holdings 4.60%
Novartis AG 4.50%
Others 80.70%
3 A 100%

Z}5 : Global - Pharmaceutical, Biotechnology & Life Sciences, March. 2009, Datamonitor
o TR A vlole, AWIAY AL 20139 1E 23639 Fe($ 12363

billion) 2 2008'd th®] 34.8%7} 7t Zo= Hw=w, 20083-2013'd AT
S7HeEL 62%7F 2 Zo2 AFH<E [-1-5

\Y

AA B2A (A - vlo] 2 - AHE) A (20083 -2013'F)
<3t II-1-5>

109 23
A e, S 7H& (%) AHT F7HE (%)
($ billion)
2008 917.0 4.40%
2009 952.1 3.80%
2010 1,003.8 5.40%
6.2%
2011 1,067.0 6.30%
2012 1,145.3 7.30%
2013 1,236.3 7.90%

A}& : Global - Pharmaceutical, Biotechnology & Life Sciences, March. 2009, Datamonitor
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2. A|A wiol 4+

m M HiO|2AM A|EHRZEE 20054-20094 HAETT 10.2% B7IE2 EeH,
20094 7|& 2,0002] =HEfof| o|2= A= ZAHE.
- Hio| 24l & MC|Z/AAA 0] F20| HA 2 66.2%2! 1,3302 Helz2 JH&E
=2 HES =22l

21zt 9% 2 13% SIIE22 2009

rlo

- A9E=2 20 7EI OMAOEfE S X[
7

H 5062 FEiet 530 HEE 7|IEH

ok

=2 Tgl(Revenues)2 6222 Z2{= MACH| 9% Zx
T 1% HA4s ZeZ Lt

= 2009'H-20144 7|2F IHF 9.6%2 EIISE HEsto{ 201440 3,184 <
2o 2et Zioz XMat=l,
- R} oAlolEHE A
O

ZH g8 7.8% H 10.6% S7IE82 =0
2014A0i[= 738 Al

XS HAE 7oz FMObE.

b AA Hroleny A 8%
M AF TR R Y 43

o 20093 7)== AlA vlol L

A AAL 20099 gy FEZ AJAUE 4% 7SS
BYom, 20053-20093 3

»ﬂﬁ%ﬂ%% 10.2% A<3E T1-1-6>.

r& rz
O

AA vlo] A Al IF 2 (20053 -2009'3)

<3 [-1-6>
. 0% 99 o A= CEE:
($ billion) (Euro billion) 571 (%)

2005 136.4 98.1 -

2006 153.7 110.5 12.7%

2007 171.8 123.6 11.8% 10.2%
2008 193.2 138.9 12.4%

2009 200.9 144.5 4.0%

Z}5 : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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o 20094 7lE AAA R 7IHES FARevenues)S 6224 D= A thH] 9%
At on, AA7d U AFEE T2 AddiH] 25 A% Jo=E 4
Eld<®E [I-1-7>.

AAA ZF714 1ol 4+ 4 F (20083 -2009'7)
<% II-1-7>
20083 20093 5 7HE (%)

4 (U$ billion) 86.8 79.1 9%

A7) 8] (U$ billion) 28.7 226 21%

0] 2} (U$ billion) (1.8) 3.7 -314%

34719 00 700 622 -11%

TARAL () 186,820 176,210 6%

Z}5 : Beyond borders, Global Biotechnology Report 2010, Ernst & Young

U] 0] ok3L o] E & O] OF3L [e) o
o HAAR R 2eAdofekFe 53 vtE, AUy JtFHe AAo] A, Ak
= = = oL = = o . . . — -
N R&D HI§ S7F o= 7|E9 AW A|F3AE2 Licensing-in, 35 H 9
m L= oks =0 =IZF o] o E S z o s hYA
= M&A = ]:]'01:6]' %j?’ﬂkea 'T‘Zﬂol‘—l——’- MA—=—"1, = ] M&A 5= %OH “J']'o]—l—L—‘j/]'
o] 3 o3 = =90 Furs =A3 9)o 3
1 ZE g o] IS 55 @] Fea Je<iE [-1-8>
Aok L Hlo] 271 M&A & 3(2009'3-2010%)
<3 [-1-8>
o
Merck/ i
E— s Miyeto S efeeriisg Eronr Atber moiey
o $ 41.1 billion :
i GlaxoSmithKline/ Warner Chilcoot/ Dainippon Sumitomo
Pharmal/Specialty Stiefel Laboratories P&G Pharmaceuticals Pharma/Sepracor
. $ 3.6 billion $ 3.1 billion $ 2.6 billion
' : Roche/Genentech ~ Cristol-Myers Squibb/ J&J/Elan Stake A& lCodgay
Pharma/Biotech $ 46.8 billion Medarex $ 1.4 billion Biotechnology
) $ 2.4 billion . $ 1 billion
Lundbeck/Ovation Endo Pharmaceuticals/ -
Pharmaceuticals Indevus Pharma No;:aﬁ;r:}s/Cf:;thera
$ 900 million $ 637 million Ll
= Gilead/CV Onyx Pharmaceuticals/  Celgene/Gloucester
u Biotech/Biotech Therapeutics Proteolix Pharmaceuticals Ve;t ;;/?Vir?}::.“hem
$ 1.4 billion $ 851 million $ 640 million million
Beckman Coulter/ Thermo Fisher
- s I /C 1
Diagnostics olympus Scientific/B.R.A.H.M.S Ve;"::: m:’,:::’: Sho o "er_;";f;/ ‘:n iﬁ:ﬂubs
$ 800 million $ 470 million
Abbot_t/ Advan::ed Danaher/MDS slalnson & ofinsan: Medtronic/Core Valve
Medical Optics $ 1.1 billion Acclarent $ 700 million
$ 1.4 billion : $ 785 million

2} 3 : Biotech 2010
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© 2009l o]Folx WEZAQ M&A AtHE W, 7HE & TR M&AT A4
A 19] A kAL Pfizer7} AlAIZ Q1 WA 7Y WyethS 6809 2o 43+ A}
#oln, o] 2ol = Merck9} Schering Plough®] 4109 €2 729 Mé&A, Roches}

Genentech®] 4684 & 7FE 9 M&A 59

o] o
PO =

<3} II-1-9>.

20099 % F8 A L o]V M&A AL

<3 [O-1-9>

Pfizer - Wyeth

Value: $68 billion

Key Reason:

Imminent loss of Pfizer's
revenues due to patent
expiration of Lipitor
($13.4bn ) during 2010-2011

Wyeth’'s current portfolio of

Merck & Co. - Schering
Plough

Value: $41 billion

Key Reason:

Schering-Plough pipeline
consisting mainly of
biologics, with about 18
drugs in Phase llI.

Schering-Plough offers

Roche -
Genentech

Value: $46.8 billion
(44% of remaining shares)
Key Reason:

Roche, through acquiring
the remaining 44% of
shares gets complete
control of Genentech, a
leader in biotechnology

geographical diversity with
70% of its revenue outside
the United States.

marketed products and
strong pipeline of biologics
particularly in CNS.

with blockbusters such
as Avastin and Rituxan.

AR=IE Dynamics in the Pharma and Biotech Industry, Forst & Sullivan, Feb. 2010
@ Eopd A% F=

O Medical/Healthcarei-°F7} 2009d 7]& AA vlo] LAMFE Y 66.2%E HlES A
H

3lal, Service Provider= 13.9% =% F HA Z& vH|E=S AA|T<E [M-1-10>.

A A vlo] 4 A F7(2009)

<3 [O-1-10>

T T H] & (%)

Medical/Healthcare(&] ¢Fvlo] 2) 66.2%

Service Provider(Al 2k 4H 13.9%

Food & Agriculture(ZL&u}0] L) 11.5%

Environment & Industrial Processing(4t4 vlo] 2) 4.2%

Technology Service(7]%& 714 B A H] %) 4.1%

s A 100%

Z}5 : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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@) AHE ANF Hf/&

o AQERE WFAqo] 484% AFE AAStAL lom, ofAlobEHEFL 26.4
AFE FAAT<E O-1-11>.
AA vho] 4] A QE A1 HH-&(20099)
<¥ [-1-11>
A 9 H] & (%)
n) = 48.4%
ofA o}l 3 26.47%
¥ 25.2%
& A 100%

AR=IE Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
. M A vlo]l g AIF A%

o AA vlol oA A|RLS 2014493 31849 Y# = 2009 thH] 585%7F =718 A
o2 AWEm, 20099-20149 AP F ZF7EE 96%E A SH<E 11-1-12>.

A A vio]l 4+ A A7 (2009'3-2014'F)

<3 [O-1-12>
109 & 109 = AR
d= o e 5 Z7H& (%) 1
($ billion) (Euro billion) 5 7H& (%)
2009 200.9 144.5 4.0%
2010 2191 157.6 9.1%
2011 239.5 172.2 9.3%
9.6%
2012 262.1 188.5 9.5%
2013 288.2 207.2 9.9%
2014 318.4 229.0 10.5%

25 Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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£ 2008 d-20123 57F oF 8004 &
Aleko] R&D HIEL 20054 109 2 oA 20204 9

MA A A &4 A% (20083-20123)
<€ m-1-1>

PATENT LOSS
R&D COST INCREASE
$30 3.0
5258 ==
$25 § 25
_g 5228 =
S c @
E $20 S$19B o 2.0 —
il =2
e T
§ 515 ‘é 1.5
- >
L] w
2 |s10 g |39
L $7B =
@ $58 i los -
5“) % | I
=
i 0.0 .
$0 -+
2000 2005 2010 2015 2020
2008 2009 2010 2011 2012
Source: Frost & Sullivan
Approximately $80 billion drop in Increase in R&D expenditures for
sales over the next five years successful NME launch

Z+E : Dynamics in the Pharma and Biotech Industry, Forst & Sullivan, Feb. 2010
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3. ofAo} (B B ) Hpo] 24+

7h AR N
o FA oprotel B F uio] A AFE dEo] Fxata UARE T, A, Fh,

e o] Ao}, A7FEE Fo|l FAT AFAME KHoli Ui FF HAUE Hrol AA|

Moz ool Y nlol oty AHES FAE £AE fASNTL UL,

- T3 == 1980 B 1990 BAE JHstar, qrAIkst, AbrE 2 o=
Arel HAHE A AAL AdRom, AN REE B

- dEE a5t ‘B BAHE (Non Tariff Barriers) ©lgh= 1AIE AR&all A= 4F
9o wrsgon Age AL Yt AR AGage st o9
A7 2 FAE AR 99l =de e

o opAclHlHY Hlol kel AFE AAH AAH BPAE BFAD ¥ Ae %

AAE BYow GRE A&Holn Ao S8 Ao o4

- A& ZEA71#Q] DatamonitorAte] ZhF ol W= ofAole H F Hio] @4k} A%
2 20053-2009d AHT 13% S7FEZ 20099 5309 EElel] olZ3 S
<3t [-1-13>.

olAJole) B F nlo] 4+ A1 & 3(20053-20093)
<3 [O-1-13>
109 ¢ 10 = ik
dE B TR e b
($ billion) (Euro billion) 571 (%)

2005 32.5 23.4 -
2006 36.0 259 10.7%
2007 40.7 29.2 12.9% 13.0%
2008 49.6 35.7 21.9%
2009 53.0 38.1 7.0%

Z}5 : Biotechnology: Global Industry Guide, Datamonitor, Aug. 2010
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<19 II-1-2>

Global Perspective: Shift In Growth From Mature

Markets To Emerging Markets

Central and Eastern Europe Cchina
= High unmet needs for cardiovascular and respiratory disease treatments = APl manufacturing hub
= Increasing private healthcare expenditure — co-payments on the rise = Increasing competency in R&D
= Markets are dependant on parallel imports for innovative medicines outsourcing
= Russia, Poland, Czech and Hungary demonstrating healthy R&D climate = Anti-infectives and Cardiovascular drugs —
| = Turkey: Ability to produce active ingredients and finished products ] fastest growing markets
| = Improved IP laws — poter]tialty attractive:
| | climate for foreign direct investment

Brazil i
= Latin American hub for foreign direct |
investment and exports to

neighboring nations
= Government policies favor generics

use — branded drugs’ revenues are | Korea
1o | || = Innovative capability and
= Recognized potential for CRO and r = well developed industry
CMO growth — still in development | India
| phase | = Highly skilled labor and low costs — attractive market for |
b partnerships (CRO, CMO) (active pharmaceutical |
ingredients)

= Pharmaceutical companies with global presence

= US FDA approved labs — preferred destination for R&D
outsourcing

Argentina | = WWeak IP protection — a concem

=  Approval of “‘Generics law’-
patienis choose between branded Singapore
and generic drugs

= US-Singapore Free Trade Agreement— Asia-Pacific

= Marketing strategy focused on manufacturing hub
BHhends.  SEaEq aeae SO = Highly competent facilities for clinical trials and drug |
physicians

development

= Favorable investment policies — Asia-Pacific headquarters of
maijor foreign pharmaceutical companies

= Emerging market with huge
potential for R&D outsourcing

Source: Frost & Sullivan

Z}5 : Dynamics in the Pharma and Biotech Industry, Frost & Sullivan, Feb. 2010

U AR 7'

O 2009 o}xobElH G upo] @AM Aol LA/ AXAA ] FHoks 2049 2
TEZ WA XF A4 2 AGA = o] BEofolAq 7F FAAAQA AFolH, AAA A
WA Qo2 AN le<si [-1-15>.

o} A cheh g F wlo] 9 4e] A F TE(2009%)
<3 I[I-1-15>

T T H] & (%)
Medical/Healthcare(£] ¢Frto] 2) 62%
Food & Agriculture(ZZ&u}o] L) 25%

JI,

Technology Service(7]< 714 & A H| 22) 6%

Environment & Industrial Processing(4t4 vlo] ) 5%
Service Provider(Al 2k 4H 2%
& A 100%

Z}5 : Asia Pacific Biotechnology Market(2008-2012), RNCOS, Nov. 2010
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Sales Breakdown by Country

100%0 —|---- .----- -
80% |-~ T
=]
§ m Unbranded Gx
= 60% -
= Branded Gx
<<
= 63%
% 40% 0 -~ _. = Originals
[2s]
=
20% |[--"- AR
0% - .

AUS TW KOR CH TH INA PH

Z}5 : IMS Health, MIDAS Data, August 2010

© 2010%-H 2012 d7kA] oAl obBl s A 2 WAl - A
2 AW 95717 59 Eopt 343 44 A

ShAlol el AxA0] AF T2 7135 291 (2010€-2012)
<19 II-1-4>

Top Investment Opportunities in Asia Pacific: 2010-2012

Healthcare Market: Healthcare Segment Growth (Asia Pacific), 2010-2012

Vacciness China  South Korea
Biologics : : India Vietnam
® Malaysia
Singapore

POCT

Silver Industry .
Equipment Healthcare
Services

Oncology

= Molecular Endosco) Value-based
= Diagnostics > Py Imaging
(= EMRYS Wellhess d
Prodicts
INNOVATION SUPER NORMALISATION LEADERSHIP
TRIGGER GROWTH
Time

Source: Frost & Sullivan

2} 7 : Asia Pacific Healthcare Outlook, Forst & Sullivan, 2010d 6%
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R THE B JAAE, A7E R&D # A
e Yol ws $-915 Asta 9ls.

SfAclHF 2rhE wlol o N AF AHE B L W (00949-2012)
<3t II-1-16>

A A& (%)

2009 20123

SIS 57.0 52.5

ZIt 173 21.0

i 9.9 11.1

ol% 5.9 6.4

o ot 3.6 3.2

33 3.4 3.1

TANE 2.0 1.7

A7tEE 0.5 0.5

g o] A o} 0.4 0.6
3 A 100% 100%

2} 3 : Asia Pacific Biotechnology Market(2008-2012), RNCOS, Nov. 2010
ZF : DatamonitorAl+= 2009 d ofAJole Ak Al Ao X7l AFSE dE 63.6%, == 14.5%,
A= 8.0%, FHF 4.6%, UM A =7} 93% 2 EA3t1 9lo] A7) A5 9} zHol7) 2.
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o] 83 H9&S st qe™, Biocon, Dr. Reddy’s Lab, Intas, LG Life

Sciences, Ranbaxy 5°] & ZF#olojz2 &53ta 3.

- =9 Ciplaths & B T=9] nlejr]gel 63 5uint &2j& T3t n}
o] QA Ao A& AP,

- Q=9 Ranbaxy= V|=r9] PfenexAtet el A E && AT FolH,
BioconAt= AIAl Ht A 2FALQ] Pfizeret vio]lAlE e MY ded %
H opdZ o] MMA AudH AGS A AT 6vF Ao

A
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I ol 24y dxE FF4LH
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Analysis of Sales of Drugs by Technology %’ o
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A

SALES BY TECHNOLOGY ($ IN BILLIONS) 2000 2008 2014
Biotechnology $28 $108 $169
Conventional $222 $408 $404
Cther Unclassified Sales $60 $127 $1563
TOTAL RX & OTC SALES $310 $643 $738
Percentage of Total Rx & OTC Sales
Biotechnology ) 17 23
Conventional /Unclassified 21 83 77
Biotechnology 1 28 50
Conventional 89 72 50

Source: EvaluatePharma

Z}5 : Evaluate Pharma, Burill & Company W3AtE, May 2010
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Therapeutics 1999 2000 2001 2002 2002 2004 2005 2006 2007 2008 2009
Anti-infective 7 4 5 5 5 1 (53 2 5 3 1
Antineoplastic 3 4 3 7’ (5] 7 = B
Central nervous system = i <3 5 3 [ 5] 5] 1 3 < I
Cardiovascular 3 4 2 3 1 8] 2 2 2 F=d 1
Hematologic 3 O 2 1 1 ] 1 (8] 2 =] 3
Endocrine drugs 9 & 3 (8] 1 2 3 3 2 8] 3
Metabolic drugs 1 2 4 5 4 2 i 7’ 2 2 3
Antiarthritic 2 i 1 2 1 o o 1 8] 1 3
Pulmonary & antiallergy = 3 = = 3 (8] g [8] 2 2 2
Dermatologic 8] ] 1 2 2 8] O (8] o 2 1
Immunologic L= & (8] 8] 2 2 (51 9 4 3 7
O phthalmic 1 O 2 o O O 2 2 o 1 1
Gastrointestinal 8] 7 2 2 O 0] 1 2 1 3 1
Renal-urologic T o o (] = 2 3 3 1 2 =
Poisoning & drug abuse (@] (8] 1 1 (&) Q i 1 8] (o] o
Dental O o o (8] o O T (8] o o o
Contrast agents 2 2 P 2 (8] = 2 1 1 1 Q
Total 46 46 36 35 29 26 42 41 30 33 51

Z}& : THE YEAR'S NEW DRUGS & BIOLOGICS - 2009, Thomson Reuters

o 22H AN F7, & T “Pharmerging Market"®] F<3F 7ol Yo
201437 1% 119 &9 5o o] Ao =E AWE<ad [I-2-3>.

20143 A A A A At

‘us

| Size: US$360-390bn

-

| CAGR 09-14: 3-6 % Japan

e .

“Pharmerging” Markets

Size: US$100-130bn

- CAGR 09-14: 2-5 %
. Size: US$260-290bn 1 .

R 09-14: 14-17 %

China Venezuéf’éf"
Poland
Argentina ne |
istafi. | Size: US$180-210bn

Rest of World

SEEEE

! India Thailand

EEEEEREEmmEES g Mexico Romania
Turkey Indonesia

 CAGR 09-14: 4-7 %

H 2 :
RamERANANSRARAEAARARRRARARE

Z}E : IMS Health, Market Prognosis, March 2010
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b A1

Fol A 7}

A (20083 -20133)

Contribution to global growth, Const USs$

muUs HEUS M Canada

W Japan

= "Pharmerging”

100%
90%
B80%
70%
60%
50%
409%
30%
20%
10%

0%

CONTRIBUTION TO GROWTH (%)

-10% -

2008 2009(f) 2010(F) 2011(f) 2012(f)

H South Korea

2013(F)

® Rest of World

2008-2013(F)

: IMS Health, Market Prognosis, Oct 2009

5], =9 Agol= 20099 o eFE A AAl 59104 2011 = AA 391=
A A=

o] O} 3L ] 79— 2= 0 =1
AA FF AF Z71E &9 € A%(2009:3-20133
<y [-2-5>
2009 Rank
i United States 1 United States 1 United States
2 Japan 2 Japan 2 Japan
3 France = 3 China — 3 China
4 Germany ) Germany 4 Germany
5 China o SE— 5 France 5 France
6 Italy [+ Italy [ Italy
7 Spain & Spain T Spain
8 United Kingdom <—’——> 8 Brazil -_—s B Brazil
9 Brazil 9 United Kingdom 9 Canada
10 Canada 10 Canada 10 United Kingdom
11 Russia 11 Russia 11 Russia
12 Turkey S mm— 12 India 12 Vvenezuela
13 India 13 South Korea 13 India
i4 Mexico 14 Venezuela 14 South Korea
15 South Korea 15 Mexico 15 Turkey
16  Australia 16 Australia 16 Mexico
17 Greece > 17 Turkey 17 Australia
18 Venezuela i8 Greece 18 Greece
19 Netherlands 19 Poland 19 Poland
20 Poland 20 Netherlands 20 Belgium
Z}E : IMS Health MIDAS, Market Prognosis October 2009
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0 20099 % I oFEAF FEE 1439 28 (33 182x)ew Addn AR
Fo| &F AF3<a™ I-2-6>.

CAANG TR F S0 S EARC] AAGE WS 17%2 F4

2 o FE AR TFE(20041-20094)
<19Y [-2-6>

r 30.0%
190,000
170,000 - 25.0%
150,000 140.707 + 20.0%
130,000 126,220
114,530 - 15.0%
1.5%
110,000 -
- 10.0%
90,000 -
I 5.0% =
ZO000 o S IyaEnzed)
- w1 gy M=
50,000 - L 0.0% HE | HEE%)
04 05 06 ‘07 08 09

=

g A EFJekEorAA 2AE, 20109 6¥Y

o I AESHoE FE= uwid FAFA Aorw, I wvlo] LAl AA
14%0 4 20208 2.7% AF dSH<ayd O-2-7>.
H =& 81%

>,
o
)
Jo
o
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N
S
S
a1
(L

- 2008 7]
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Hl
=
©
>
o,
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i
o
_ai
o
12
]

TU GF AAANZ HAAE AW

<a¥ m-2-7>

- 5.00%
16,000
L 450%
14,000 | 400% THEEO%F
s 428
12,000 - 3.50% HIQIZ S Srer i
21%
10,000 L 2.00%
Z|Ek
7,316 - 2.50%
8,000 14.4%
1.80% [T
.  2.00%
6,000 1.40% L
= L 1.50%
400 2965 | 1.00%
2,000 1040 L 0.50%
o | oo00%
2005 2010 2015 2020
= ) sho| e AIF TR (TRl10Y &) AN EERE

Ag - owpol e o) efabql o] 2020 Ml I A, AT, 2007 68
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o AFEPelAM uto] 7)ol FAH| Skt 3+
- AR A4 A S48 mek A% R&D FA 5 AE5H St
- 2010 = AleF F 1578 F5 F Rle]lAlef2 27 FEolH, AEA A=
& N F50] s\7F A5
Sk F 157 FE T orlel 9 kF o] 2F E (WS AlF EGFE&9, CJAIYA

H

N
ke
Fru
)
Qb
A\
N
iy
1
rlo
i

ER(AFAEARA) 5

ol

1435

U FEE ARTE R AT FF

M) AL kT AZFFE L AL S

D MA TF
O 2006~2007d 7IZHESt MAl JFFAIZAAM L] W& A9 157 FEES AP SH
W, o] F AEAJF] 1074(67%), AFEE 5809 D (71%)E AA st 3l

o
i, 200895 ml= U wWlE ) 109] SfoFE SolM 71 Shgr=ol AZAs =
olm AfE2E AHA wjEHe 78%E At YS<E [M-2-3>.

20069 = H 20073%= Qo oFEo AlA wWEY 9

<3 II-2-3> (49 - o =)
s - b = 200630 = (20079 % <9
=4 Al TE S ded | ChEe)

1 3 E IAEF/2HE 137 1(135)

2 Al# Efo] =/ of =l o 4] 65 4(71)

3 SoHl g Agof 62 2(73)

4 |AFA/ZEZAYE /N2 AARE 60

5 Eupaa/dEd ZAA )/ B2 FA 54

6 A& & %Al /PPI 52 3(72)

7 2 54/ wE 2 H5 A7 HxF 48 9(48)

8 SRR FrtEl =4 B9/ ¢ 45 5(53)

9 g Aol = FrtEl =g #Ed/aEY ¢ 443 8(49)

10 Aol Z H A} AAEES 43.6 6(50)

11 T] @ ut 73S4HAl/ ARB 435

12 St i, JLREEF 41.8 7(49)

13 ZHHAE /YA ZE & A /PPI 41.7

14 ofgjd| A~ AARE 41.2

15 HES/ITEEYXA 3}7) oA / PPI 40.8

2Z+E : IMS, 20073
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sepreiel 7% 20009 B 474G 9718 R
(> 89 Ge/UR AchlE Bstn d 9
Qe AHA<TY 0-2-8>

U] FDA 5 A% &

<19 11-2-8>

HE 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

r

=13
=

it

u o 53 39 30 35 27 24 T 21 31 18 18 16 21 19

Hio| 2 A2k 9 10 9 3 6 8 9 14 7 10 11 6 G 7

A r2op 2=

= JI= . Daily FierceBiotech Newsletter 2010,
world preview 2014, ZEESTIETIESA

§ \/\
- N o
\_._____/ hu

10 —'\//\\/"\_’HPGIP_HQF

FPLELPLLEIEL S us

=k

oht

usl

: Daily FierceBiotech Newsletter 2010, world preview 2014, ==X RAA|F 254

At 1097E Al r]s %}@(proteomics, Z93}8}), 2a31E5 AYAAEH F)oll=
2osm gngel AgwE £4 9o ol 28 olft AU e 7
4, QA0 FEA 5 BAARS T, 294 49 B, A0S Bh 5

-7V a2 %zﬂ_ 2012Lﬂ77}x] 1,000 <79 ”6}% SIS %%Héﬂ o] oF
u

1A "ko UHZO] 65% Z}ﬁ\—%} A2 @A ALl vl A= 6oLS’: hoj g
Sk, MerckAte] Vioxx(AE#AF-2802 2005d Al A A3 =03 Merck
A e AR ol GHid R &% F) = GSKAMY] Avandia(4)
WA F2E Rag 0% wiE 53he A9A" 12 o oY WE AFE
| FA7F A7A =H9E s 7192 A o

o

Sv2E YokEEo] && 5357 wragd u o
Slal



-3, FE DA e BEWaE deRES o o /s 44 %) BE
o olegr BEW2E oJofEd A dEssind AP FEI Fe YE

AFES wol Adate WFow 43 3

- =4, wlolA AfAEE AN ofyE} AUy AR E AR HolE U
+ Ul (branded generic), € E% 20053 NovartisAh= =99 Ay 719
HEALE Qs o, 20079 9] Tho]o] XA oF2 Q1= 9] RanbaxyAl <14

- 2008 7€ GSKAR= Hotzg|zbgst=o] AUYPAQ] otxdAiet 325 F
& branded generic &S A3tete] A= T oHA v IES TRSAL,
AA 1912 A= FAQD o] 2epd o Tevarls A w9 BarrAbE Q15
A 2 AHIAE AgAPen, s | AZFHEFES A 18%1A
F9 W 30%7HA Bol&dte Al 3E(2008 79).

200992012 58 WE Fo AR GFE
<% M-2-4> (G4 : 109 28)
Product Company Patent Tt&

Lansoprazole(Prevacid) Takeda 2009. 5
Atorvastatin(Lipitor) Pfizer 2009. 9
Docetaxel (Taxotere) Sanofi-Aventis 2010. 5
Donepezil (Aricept) Eisai 2010. 11
Pioglitazone(Actos) Takeda 2011. 1
Clopidogrel (Plavix) BMS 2011. 11
Sildenafil(Viagra) Pfizer 2012. 3
Tolterodine(Detrol) Pfizer 2012. 3

o olyg olHw= BEPRSHY] sl th=A AAE S v A FAskAL e

H), 2% pipelineS 57 93] F2 T2 Al A5 2 FH (M&A), T5

AT EE licensing-in 5 T2 ©|&3sti US.

- 2009 WA oh=F A 2kALQl Pfizer, Roche, Merck 5-& wu}o| 2 ook o]
pipelines 743}t7] $l5to] nHiolookE 74 iR M&AS FIF<HE
II-2-5>.
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20089 = ¥ 20099 % F8 A f-niolr|d M&A 8

<3t [O-2-5>
Acquirer Target Value ($ Million) Year
Pfizer Wyeth 68,000 2009
46,800 (remaining

Roche Genentech 44%, shares) 2009
Merck & Co. Schering-Plough 41,000 2009
Gilead Sciences CV Therapeutics 1,400 2009
Takeda Millennium 8,800 2008
Invitrogen + Applied Invitrogen - Applied

Biosystems Biosystems 6,700 20038
Eli Lilly ImClone 6,500 2008
Daiichi-Sankyo Ranbaxy 4,600 2008
Nordic Capital Convatec 4,100 2008
Fresenius APP Pharmaceuticals 3,700 2008
Kinetic Concepts Lifecell 1,700 2008
King Alpharma 1,600 2008
Shionogi Sciele 1,100 2008
Novartis Speedel 880 2008
GSK Sirtris 720 2008

A} 8 : Frost & Sullivan, 2009d

@ =4 &

O 20081 % U ekE o] = AALALS 13F 76369 PO 2 Ad 12F 598299 H]
3 9.25% X AN ghH| FTASH AR 7B S7H2010871A] fAlH] HIS=

=

29%ANA 24% = S,

[e]
LA S

positive list A]2~El

= O]
_J_]:]

5z sl Afude 4718

A Hke] 2F3F(OTC)°] 30%E 2HA]
 FAES AT o ghv] FTAE

rﬂ
N,

7d3ket tlEo] #ds] Ao
e

v] =+ FDAZS]
Il FrrgAlekel licensing-

outdt= At# &7}
TS platform 7]€S 7HX nlolWlxEo] 53 AtATE T3l Q7|
erEs A7 e Jhed AT 3~4d70d olFold ¥ 7HA Fad
Z1E FEAS d3S By, AEAFo] FRE o|FL U
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o 2007 71 A @A = Aol AS AE E =
137 F&olH, /B¢ S 3974 71?3011%1 1727 &5 oA 434 AFAF
107 F5(5.8%) - 9327 AFAF 207 F5(11.6%) - D31 A RAF 187 +
T(105%) T2 ALAIF ol AFol BT 487 FE(27.9%), BILEAIA A
F 730 EE424%), HAGAAE 5170 FE (29.7%)2 FAEH U2
- ofas HE oA 7 @A A7AERs A9 Fol Eoke YA

AA Y oF 30%E AAstL A=H|, ]
o] o

o 7187} Ba& vERHAL 3

2, o

lokA| ool first-in-class F&
g HT A AAFHe=E ANFA 74
4 Z

Fo] E AoE B

@ A= @RFFFE AFTFE R AL 3F

© MA TF

o T2 AFIAtEe AA FH thE FdH e AAY oofE s 2
A=24<d], 19909t AmgenA} - GenentechA} - Biogen-IdecAl 5] H}o] 2 3]A}L
ofsf A - Az D Fo|efFo] A EAIH AEASTE Fro ooFE

A Az Ao 371, dow Mgl dujE oz APt 3

nlo

O 2008 9% AYEHF ook oA ool BHEHE Fo|xgielo] 352% HF Be RES
AAsta Qlom, O ggor APAs Artdgds Fo] g2 H{E Hola

A<y 1I-2-9>.

RAET A GFF NETE oz FH#-8(2008'3)
<19 I1-2-9>

Biopharmaceuticals Market: Number of Biopharmaceuticals in the

Pipeline by Therapeutic Class (U.S.), 2008

Cancer is the leading area of development in the biotech pipeline. I

e 35.2%

27.2%

m Cancer and Related Conditions m Infectious Diseases and HIV/AIDS O Autoimmune Disorders
@O Respiratory Disorders m Cardiovascular Disease @ Blood Disorders
O Diabetes and Related Conditions O Others

Source: PhRMA and Frost & Sullivan
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o mpoleejofFel 8 137N AFwol Wiek 2008 wiE S F 8059 Gl o=
3 U< O-2-6>
20083 = F8 ulo| o Eo AW AZ
<% II-2-6> (9 - 109 22
2008'3 20073
20083 2007d| AIFES EF (vEd|HEd F8 FF
No. | No. | (Class of Products) | (2008 | (2007 (Selected Branded Products)
Sales) | Sales)
1 2 Anti-TNF antibodies | 16.36 | 12.98 Enbrel, Remicade, Humira, Cimzia
Major cancer Rituxan/MabThera, Herceptin, Avastin,
2 1 aI]1tibodies 1559 | 15.74 / Erbitux, Vectib£1)x
. . . Humalog, Humulin, Lantus, Levemir,
Insulin and insulin Novorapid
3 4 analogs 10.90 | 11.19 pid,
Actrapid, Novolin
Aranesp, Procrit, Eprex, Epogen,
4 3 Erythropoietins 10.05 | 11.82 N%o—Recormon, EéP(f
Dynepo, Binocrit
5 6 Interferon beta 535 | 5.35 Avonex, Rebif, Betaferon/Betaseron
6 7 G-CSF 518 | 4.82 | Neulasta, Neupogen, Neutrogin, GRAN
R lati Novoseven, Kogenate, Helixate, Refacto,
7 5 ec. coagutation | 494 | 539 Advate,
Recombinate, Benefix
Cerezyme, Fabrazyme, Aldurazyme,
8 10 |Enzyme Replacement| 2.80 | 2.29 Myozyme, Replagal,
Naglazyme, Elaprase
H th Genotropin, Norditropin, Humatrope,
9 8 m}rllg?m%;oew 2.68 2.77 Nutropin, Saizen,
Serostim, Omnitrope
10 9 Interferon alpha 2.56 2.74 Pegasys, Peg-Intron, Intron A
11 11 |Ophthaimic Antibody| 1.76 | 1.36 Lucentis
12 13 Antiviral antibody | 1.23 | >1.13 Synagis
Follicle stimulating - -
13 12 hormones 1.16 1.28 Gonal-f, Puregon/Follistim
s A 80.56 | 78.86

2}3 : LaMerie Business Intelligence(www.lamerie.com), Top 13 Biologics Classes 2008,
20099 3€
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o 7] @A oefEe FAA AxFrIE] ohet A2 e FoolA 2
b A9k Ao HIVE 31 wloleles 5] npolelzs 2+ BAISh 2o 4]
Zbek FAE WEol] e AFEEA ¥ AxFFFOR AHT e AR
o)

“
o Az fEL HAY DA} FIF AL Jh7 B AP P 1)
AZS FE7E 19909t FH7A] A&HH o2 FlS MAAT X5IHH s
=] [e) = hy o = =
Fol7] st oA 7tA] Z22ZS 7HgE vpo] Qo) ekFo] FA|H 7] AR
O 2Ad SHAES G Fst W EFRS SAHIHE o] &3 ofn| x4t A F 9
- - = o =
wol, T JR Wal, Bl 38y £, $FHd Y 59
- AA7EA e 24T g ofekEo]l A9 @S F71SH Aranesp, Pegylation
A #F 2 2 NeulastaPEG-intron A-Pegasys &°] om, o]& gt xA|t] whul o]
FEEe ATAGS FE3 YW ARTE du F<E 027>
Az G GFY A2 TR L 430l
<3 [O-2-7>
T HEE(EHD)
OiE=(BS) | FEHE(%

1 slot Sl 6.77| 10.64 571 15.74 48.0 | Rituxan, Herceptin, Avastin, Erbitux, Vectivix

2 SHSOLE|A SHI& 7.64 10.28 345 12.98 26.3 | Enbrel, Remicade, Humira

3 EPO 10.85 114 100 11.82 -10 | Aranesp(*), Procrit, Epogen, Neo-Recormon, ESPO

4 e _ 897 245 1119 u7 Huma!og, hurrulin, Lantus, Levemir, Novorapid, Actrapid,

Nowvolin
5 sioHS ToX|E 519 a7l 1151 539 144 Nmen, Kogenate Helixate, Refacto, Advate,
Reconmbinate Benefix
6 | QlEm= et 377 440 168 535 21.5 | Avonex, Rebif, Betaferon
7 G-CSF 378 4.37 155 482 104 | Neulasta Neupogen, Neutrogen, GRAN
3 P T 531 > a7 70 577 121 Genott.*opln Norditropin, Humatrope, Nutropin, Saizen
Serostim

9 OIEHI|I= it 211 226 70 274 214 | Pegasys, Peg-Intron Intron A

10 | maxiEw| 129 171 366 229 34 | Coreayme, Fabrazyme, Aldurazyme Myozyme, Replage,
Naglazyme, Eaprase

11 OHIEE S| 136 Lucentis

12 FSH 097 105 83 1.28 21.8 | Goral-F, Puregon, Follistim

13 | oA S| 110 110 04 113 23| Synagis

(Source) La Merie S.L, R&D Pipeline News (Mar. 27 2008)



© 20083 10t Blockbuster H}o]Q oJoFE S AHEW, #HH S
A st Qe A8 A Enbrel)o] 7HE 2L &S 7235
64°] 2ejo] wES 7IEslen, § olojx FJulEx #E9d A
1] 7] ] = (Remicade) 7} 539 =& o]4te] W& L3, 39 W

EPO AA7} 5149 @& o]e] wj&s 7I58<3iE [M-2-8>.

20083 = 10t Blockbuster B}°] 2 9] %E S F &2
(<t

<¥% 1-2-8> SR =)
E}A ) 20083 | 20073
e A9 L Amaa | ass |20, |00,
= =
etanercept : & Amgen & FulE] 2~
1 A 6,490 | 5453
Enbrel TNF Wyeth & Takeda |#8H 5
Centocor(J&J) &
infliximab : 3} s , U&) FHE X
2 Remicade TNFa B}A] Schering-Plough & ame = 5,335 4465
Mitsubishi Tanabe | = *
i alf Amgen & Ortho Bio.
epoetin alfa :
P EPO || /Janssen-Cilag(j&J) L
3 Epogen/ g | EERE HE 5 | 5123 | 5764
Procrit/Eprex/ESPO T & Kyowa Hakko
Kirin Pharma
A rituximab : D20 | @ Genentech ; v 271 5099 | 539
Rituxan/Mabthera ¢ Biogen-IDEC, Roche | @¥n} 5| ’
adalimumab : Els . FrlE] 2~
5 e Tl\‘;F }4) | Abbott & Fisai ; go | 4521 | 3064
umira Pen a HEH 5
bevacizumab : L Genentech & Roche -
6 Avast VEGF | &4 & Chusa et 5| 4484 | 4014
vastin ugai
trastuzumab : o Genentech ; o -
7 . HER2 A . e 5| 4,384 4,743
Herceptin Chugai, Roche
g darbepoetin alfa : EPO i Amgen & Kyowa ma = | 3304 | 4004
Aranesp/NESP %44 |~ ' 7| Hakko Kirin Pharma | = = ’ ’
pegfilgrastim : G-CSF SET
9 gl B Amgen 3,318 | 3,000
Neulasta sgA |- T 8 DAz
insulin glargine : | l&d , ,
10 Lant i Tz Sanofi-Aventis Ty 3,130 3,167
antus T3

2} 7 : LaMerie Business Intelligence(www.lamerie.com), Top 13 Biologics Classes 2008,
2009 3€
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o A AAHoE BEW2HF wtoleoofEe] 55 wEst 20139 AFE =
o nlo)l QA E Y AAAo] FARET AWAd<E 11-2-10>.

[€)

- ¥lo] 2 Al & (Biosimilars)«= 537} Tt E vlo]|ojekF o] EA|tozA Q
AQsh s BAE ALAT 94, A Y 5o GAE AekhLst A
o) 59
W& Tops 22Ad @ AGF W7 vl5 53ty &
<% 1-2-10> (] - iRk =)
=9 A &+ 7) AL 20083 W& | S3RE
1 Enbrel(1 2.2 Amgen(&A) 6,490 2012
2 Remicade(d| 7] Al o] ) Centocor(A E 3 /] &]) 5,335 2013
3 Epogen(°l| 22 41) Amgen(&A) 5,123 2013
4 Rituxan(2] 54H) Genentech(A] 4l &) 5,099 2015
5 Humira(F7] 2}) Abott&Eisai (o} B E &l Z}-o]) 4,521 20163

O BiophoenixAl Atz o] W2 viol AL A2 2010 229 e, 2015 143
] o

o] g4, 2020 9059 = F&
20159 71Fo2 dnAS

z 3
Ae ART AR d4en Je<2Y M-212>,

20153 ulol A EE AlF FE
<19 [O-2-12>

S }s Aol m, Wall Street ResearchAl=
kol GAFE2GA V7 AA| vlo] QAL ] 48% Al

Estimated 2015 Biosimilar Market Splits E'% :
4%

Interferon
9%

GCSF
10%

Souer ce: Will Streel 1esear ol

Z}5 : Wall Street Research ¥ Biotech 2010 Life Sciences, Burrill & Co., May 2010
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o wWAlel A, A ARE IrtHoE WAl AFS FFo7] Al 7|ZWAlel i
g AFA LS Ashstal o] W2 FALEe] 5357 vhEsE WAS tde=E )
wska Qe A,

- GSK & A%l 57§AL o] 9ol ¢F 100 7} 3IAtEe] FHFAR e, F=
ofrloto]l AAl A vEo] Aol =& A wjiddl ofxlotel FHFH o]
A=, BA F AFFE7E 2 570 WAl thgh af o] WIS} <E [O-2-11>9
A7

- AR=e) AE AMEE 29 P59 7-F Project Bioshield?} National Strategy
for Pandemic Influenzadte= X217

ol jul g wale] A B

o
=
i
K<) f”l°

g NEe AY %

T

YA g AFAF AL 971

ol mpolH 2ol e WAz MY

<3t 0I-2-11>
WA EF e 714
Bharat Biotech(?1%), Serum Institute($1%), Shantha Biotech($1%x),
&3 Al Biological E Ltd.(31%), Panacea Biotech(%1%), CIGB(F4}), SSI(J7}=),
Vacsera(°] F E), Kakesugen(¥ &)
HPV 2] Walvax Biotech(z =), Bharat Biotech(?1%), Indian Immunologicals(%!%)

Influenza 4l

(A ZH )

Lianing Chengda(% =), Medlmmune(”] =), Novavax(¥| =),
Vaxgen(¥] =), Crucell(M| @ # =), Sanofi(Z &)

Rota
. Bharat Biotech(%1%), Lanzhou(% =), Biovirx(®]=), Avant("]=)
— !

eV 4] Serum Institute(Q1 %), Walvax Biotech(% =), Medimmune("] =),

Vacsera(¢| FJ E), Intercell(2 2~

Eejol)

o AZ 57049 20043

~2006d 7|17HEet AFES B AzE

248%TF= 11 A A

<19 MI-2-13>2 A¥FP =), NovartisAhE 20113 AAAF FEE 2109 &9
2 d =31 9201, Bear SternsAtE 20124 25091 &#, GSKAlOlAE 20154
A 3109 GEolA 4409 7R A ATFEE A=t S
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HAAG D AFASAE A -8 (20043-2006'F )
<19 [-2-13>

€ 14 -
;;: 12 - $12.0bn
@ O Novartis / Chiron
G $9.0bn O Wyeth
o
g 6 - O Sanofi Pasteur MSD
& 4 - O Merck
= m Sanofi Aventis
S o-
2004 2005 2006

Source: Datamonitor, company-reported data DATAMONITOR

A}SE : Datamonitor, Pediatric and Adolescent Vaccines, 20073

LR o)
02 = WMAAAo] 71 & HE&S FAE oF 50% AHAF
HH, H Aol A7 AlZFeE Xzl AlFo] 5uf Q]
AAH<18 [1-2-14>.

O 200613 ~20107}A] 2] WAIAG FolE WA FTREZ YF
13

>,

[o

fru
o & &
U e ox

22 YAAN T AF A% (200653-2010)
<19 [-2-14>

S e Global - Waccine Market Revenue Forecast by Segment
20.0 -+ 25
2 O Adult + Trawvel
o 22 :
o
= 15.0 1 = e O Influenza
oy
—
=2 = 15 =1 B Pediatrics
& 0.0 o = 21
= &2 & Therapeutics
5.0 +
4.3
(S Lk S
0.0 T T T T
2006 2007 2008 2009 2010

Z}& . RNCOS, Global Vaccine Market Outlook(2007-2010), 20073
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© 2008 % =W Hfo] AFH AAMTESQ]D oF 4% 512099 T Hio] ol ofE At
BE 2% 2459990 % 449% S AAFA dom, AR 3F 755199 £ uf
o] Qo] oFE A ATFEE 2F 3,14 YCE 61.5%E AL Ao
- AA S A S EFF AR = vl GEe] wefg Ao,
TWAIE RS AAAS oF 1.1%, Pl=AEY] °oF 2.7% FF

N
-~
2 U
r'O
ol
o
£
>
o
44
Sl
N
-~
]
i)
o\
N
ol
o
e H

d 5
RNom, ojd wet I @ oJokFE AR E AHZHOFE FUtetal U=
A,
- 19973 71ELe 2 ¢F 1,300 FEAA 20061 12 °]Y TFEE o4
AAS FA8 L o, 201130 = 62 o] A1 o

K

o A oekF AFY AS 20079 7o EZ U AlEEE 1559 X FEE§ A
2|29 Z22EHY 155 Adstas AT Fdo o9&t Jdom, A
o

|
|
2005 A7 20999 FEAA 2006 A7 3609Y FERE FZ

o]

UL | | =
Ao® Awsta flom, 2016 a7 3,000499 7EE YT dgelmz wref =
W gt A ejepEe) AFst ThskE B AR 2

- AAZ IMS Korea(2007d)= 2008'd 50091 7R AFAFS =3 v 3l
S} 2007 e ofm] ¢F 8009 HEZ FUAIFe] ARt dFS EA FF

ste 4
A FES FUAF A
<¥ I1-2-12> (91 . =F-AF, 59-94¢)
ZH 20083 20104 20154 20204
=Y 19 25 38 50
=4 499 830 3,000 10,000

A5 : IMS Korea, 20073
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AA AEold AF R AFHGFES 2AE B waw, 2002 AA AL
2 50,0004 AMEo]A A7) 20073 159,0004 0. =2 3H] ol Z71E AU,
- AEZFFYL =F(bone marrow) 70%, ¥ X (peripheral blood) 20%, Ath¥d
(cord blood) 5%% FA=HI JoH, A1 AFE&ES EVAY 47%, 1 4%
ToZ A AZEL 20%° FHE(EA : Kalorama Information 2004, BT7]
SFFHRIA, MEXEA, 2005 FTA Al 161, AH TN ATFAE).

nl= WIZE714e) A= 1993 1,300%F 2], 19981 109 <], 20059 800
g2elo ZletaaE FAE AT vk S

- 9= Smith & NephewsAt= ®]=5 Advanced Tissue ScienceAl Q15 35 7)o
7,0009F &, StrikerAl= Creative BiomoleculesA}2] 1w 7)o 49 6,500%F
@&}, MedtronicAl= LifeCellAt 47 oher kg 913) 2,600%F &2 T4}

- 2002\ =0l oF 207] FEo] ®l= FDA /dAIEel 4%k, 4l F50] 59
= wen, yrA R a4 44AE Y F

n= Z7|MEXEA NE7]9 NeuralStemAls A AZ7|AEE e/ FHE
o=z WA= A shErAlvkE], oA HFEES 9 Sk A3

A 5A o EAFe Astd vl FDAC sAAH = Al

PI5re] Genzymerhs ¥ AZARA Q] Epiceld AZAZARA Carticel 52
AA HE22 A&7 7Idez ZAAEA AFYFEA Genzyme Biosurgery
AL fJo = ALY FE, Genetics, Oncology, Pharmaceuticals AFHH& 522
71ge] st 20093 459 229 wiES gAe

=] Al AFTE 71YQ] Integra LifeSciencesAte 3Hd - A - FE A
soll AAEHE I X0Fs Aste AFol HEF e, ABeH - A
HE-ES FFste] 20099 69 8,000 Dl mES 75T

Ao o} W AAE FEFSE AFYH, v, AP Fol AAFHHF
AZoZ LifeCell™ AIPHE-Z E3)] Allodermo]dtE IR AAZAAZ LS ZA)3
u] =+ Kinetic Concepts, Inc.9] 2009d vj&2 19 99007 €81 & 7|&3ta U+
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o 20053-2012d 717HEt SVIMAE MAAAELS AFT 24% o) 1EAAAF AA4E

<3y II-2-15>.

- ZVAE BYERE 20129 AAZ7AE $1802(55.7%), AthPE=7)AE $939]

(28.7%) Blol=71ME $519(15.6%) B oS

Z7AE BYE AA NG EF 2 AY

<1y M-2-15> (9] - gk =, %)
A E71A =2 Hj o} 7142 AE 7142

19 1=}

LT Adult Stem Cells Embryonic Stem Cells Cord Blood Stem Cells Total
2005 4,128 1,027 1,771 6,927
2009 9,867 2,650 4,699 17,216
2012 18,015 5,066 9,271 32,353
CAGR 234 25.6 26.6 24.6

35,000 r

Cord Blood Stem Cells

28,000 ' mEmbryonic Stem Cells 7
21,000 ~ m Adult Stem Cells //

7
14,000 ‘<<< // _—
7,000 5 e
0

ABEFE(apER)

2005 2006 2007 2008 2009 2010 2011 201

2

rulru
)
ofo
)
ke

Al B HjolE M

o A AAFOZE ZVIHNE AFst A7) &ts
=
- v oHjolE AIE BE 20108 A

.
AH o ~E(@UA A E FDA QA 14 52 wa(@a}ﬂg) g wn

= 5] o] I N
A(F=H)S FDA 94 9 AF, AAS7IAE #d A2 AKAE
¥ o5 9438 Y F
- G HRd@ABAYH dolds HARAAAY)S wiotET] AEE o] &%
z2 5 A7 dEAE 3
o SEH ¥ AGIAE F7|AZAT AFell A5 I8 s
- Spojtes =R AN, GEZ LA o= AEASE 424 VMRS AfHA 488t
712 Ak AZ (20089 12¥)
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-Has E7AE ARE NES A A A5AE T3 2009¢ 39)
- 2 SHHEWE 2 wiAFAl =2 FEHAMGM)O 2,000 22 AlCF AE
(2010 5¢)

@ =y ¥
O F= HjotEZ A E ARk vl WRHE IR EFEHSH HlotETIAE
FY7le FRoAAe ov MAE d=Esta e FF9.
- 2001 % v]= NIHAA 523 AlAZ7]| A £33 (NIH Stem Cell Registry)ol=
gk 370 7ol T 6ol Y EVIME &

o ABAAFY HHE PS4 A5 A, Ax R ALY, vpo| A,
GMP % GTP #d 4kel, <A R 5537 849 59 7Watkdde] sxtst
o g =N Z AGFES T & s A

o AMASAF T AFTEE 201090 oF 7309 A(Hto]l AR TY A,
FAAAATA, 2002), 201230 < 40% Y(eEFedrIe 2=, 2002), 1L
AA AT EE 201080 = ¢F 53¢ &2](2020 : A New Vision, US. Dept. of
Health and Human Health Services)ol| ©|& oz AW HI S5
- AT|E/NEALE S Fold AAYTAFS 83 ¢ AHsE o] FA HY

T7 A F5o] 2 %

2
N

r2

X,

ke

[
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o o
T
[

rit
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E‘\—/

o
—"'_O'\ﬂ%
A
r Qb oo 2

b o
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—
[¢F

o ZV7|ME A A"WF 25% Z=UFEE 2012399 489 =Y FERZ FAE A
<13 [1-2-16>.
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T E7IHAE AT R R A7(2005'3-2012'7)

<19 I-216> (29« wwi)
Year Market Value o ! Market Value
2006 i
2005 101.77
2006 133.83 il ’
2007 174.38 2008 |
2008 206.92 2009 g
2009 25872
2010 i
2010 32390
2011 394.42 o] d
2012 484 71 2012 [ ]
YeCAGR 24.98 ] 75 150 225 300 375 450 525
Z}5 : Stem Cell Research, Research Impact Technologies, 2008'd 59
o AAT Rote] 7% E ngro g AA A s R

- Z2EWg Ry ) FFESVAEXEA 3, B2

|
- A ABALEA Substance-p”} A3 XH = T
7]12rol] #3F A (Nature Medicine, 2009)
- A Z2aY dmde] AR AdES T AL qEs 2712 A4 (Cell
Stem Cell, 2009)
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A JHE o4 A7/t GdaiA APsa glor v HF
8- 2e A=rE Aol AASET e

A7 e AMEZE o] &3 MEZXEA 14717 A FsE o] SA1E.
-8 A E 7H‘E‘L FE5S Hlﬁ, A=, OF, HIAZ7F gFE

2 A, ol A (o] FALC : 7+, AXEE|(A
2 : FFEsA8), 29 }xﬂ(ﬂfﬂl oful 2~ AR A . Mol JHEY) T

BAAE7IAE el AEZARA AT B JGEA Pz g2 A7 748

i JS<3E [-2-14>.

- Il E 2010 112 AAZA F 194G GAAEe] FAFo 1y F
O F 5740 EH I 144d0] A =
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. 09 Farly 8%

@ 3 F8714

T B A9 2 FoUY &
AA ZH ] A kA
. Lipitor 9] blockbuster X.-fr
- GA 5 TFF hREe oo AT F
H WyethAlel SHell A F3te] blo] foF gto]zelll &%
At ZH8712Fe] Bl tidh AEe S5 ES viEeE A2 7
Roch 7“«1 first of class AFS SAIFOZH AAY FA AHS =3}
oche
A+ B E=7]Y(Herceptin, Avastin)
2009‘d GenentechAtS $HH 5l nlo] o Fof mlo|z kel 3H&
' Targeted therapy=X WHIIZ4d MW A8AQ S¥s 7hEst
Novartis
o] A A& blockbuster® A&+
AALEA Ao AL 71A2 Yo, first-in-class 2FE 7] ko))
Merck AEZd 9 3
Far XN8AZA Hx 71 DPP IV SA| Al (Januvia) 7'
a9l nle] o FE71Y
Amgen wddeF Enbrel 5 A AsAet @wd X5A] Fo= 20094
1469 22 29 & 75
EH_LXJ o] xﬂ_,_;q_ 70 CMO
Lonza
H AAFoZ gLt N A=
OSO Bio A E8A A CMO
th3E A<l CRO
ACORN AwA 2 ATAAA N 2 A%
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@ =4 F2714

T ¥ A9 2 FaUE
- W Hoio] Aok A
» PDE5 SAAQl Zydenas B33 2= =il A launching
A k=3 tlEo] Aokl 3009 o] FAt
FolA of FRAAAEA o] 71 ExdstA = e IALEA A7t
A Y SHAS FAAXEAE HIES olo]=¢ BY UH A=
& DNA W] 3AES st on, ofdznto]yys~ WHE
o] &3 & FAAAEA AF1F AIFE v F
7+ 2 proton pump SAAQ #HBPA S AA| FhEEt] ol A
a4 85
AALGTFE 538 A7AgE B
T $HF ey
5d AFEH Azxtslr|eS AA JREsl <11k} TNF-alpha 34| & H
AEAE FolH, HE dAE LS f8 AEZY FsATA
°f A4
ATNE AEZIGOZA wjEAhH] 25% o] 4] AFNLHIE FY
LGA ¥8 st Ul HEEZ "3 FDA 508 B2 dA4A HEH B4
Ay AFE2EE st Al F
Hagk NE5AQ FEAS AA st guolA dn F2s I5
TIZ st ow, wooA QA FH Foli, HEF AEAE =N ¢
A 5
o -3-A| oF o Hx9] EGF AAE /Ngste] 3A SHAY A EAZE Aol
sk F v} A2 42 I «GMP CMO
Ay xg @ 2 7RE Aok S AL
A== 2 Hlol1gte] &4 2 S Hx=2 19
e » T HZE9 cGMP A4 FEAE HFol2 CMO
« BMSAIS] # A A X5 A| Orencia A4+
AENA 7=
. 2 HAE 2 FTEAX vlole
N e sy cGMPw "I E 2 TE&EA lel2 CMO
Hio] @ ¢ » GLP QI7F& "2 =i MA@ CRO A
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- AL NS FAG BREE FaAgoR PR Yo, haA
NS AFH APAE L FAFHL A5 SHRRAAY ZHHo §
AHpE S FA71959 el aFHE AH

- PEE AF Ws vHAY R AF FRIL VES FFolng F27199 A

Aol AR &, FF A FEs AT 40 A% o
Smart Blo] 2 £4] - IAG#AH 7IXALE £4

<19 [O-3-1>

S fol 35 tho|e FEHS A

| Hfo|20t7 7|t U-8AF|0f AlAH
80| /0|2 4 &

Roche, Abbott, Seimens, Axiom Biotechnologies, Inc

KRICT, 3RS0 T 24, M=L etc.

T27|2 49, HHO|QTET, HO|, H2Ust0|2A0|2A, AL etc

A2 vpo] Q. AR AV E 2= 20094, AU &N EY
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1) &l

O Frost & Sullivan 5 #d A5 E F3shd 20083 7|+ AA &
oF 3319 @8 EE FHEHIT Ao
- vlo] L M AHEoF 629 EE(19%)

- Hol e 3 B 717 T M 2699 2 (81%)
o 20083 7)F 3319 @¥ 7RO §3 vlo]eAAL AT 10% e AAAE
B 201093 ¢F 4109 98] FEE ARAT Aoz AWE<IE [1-3-1>.
- ulo] @ A=} 939 e (23%)
- vole 3 B 77 T M 3174 2E(77%)
T3 vfolL B Fe] 8 HEYE A AW
<% II-3-1> (&1 o 2, %)
I
T B 2006 | 2007 | 2008 | 20093 | 20109 :YQ E
A&
njo] 9 A 23 29 30 41 54 23.8
Hpo]
44 nlo] 9 Al A 27 29 32 35 39 9.6
= 27 50 58 62 76 93 16.8
NGBS 85 89 97 101 107 5.9
nlo] @ F- 7] 50 53 56 58 61 51
nlo] o nlo] 9 B33 33 35 38 40 43 6.8
R nlo] Q3 H Y 28 35 41 51 60 21.0
2 7]7] A F8t 11 13 14 17 20 16.1
AR A 20 21 23 25 26 7.8
27 227 246 269 292 317 8.7
g A 277 304 331 368 410 10.3
A7 A AA Y, vlo] 4k &3, 20083
1 : Frost & Sullivan, ¥}o] GHIAY SAAMRJMAA B A F, 2007d) 5 FEE A7+ A5&
%3l AGTF AAES VFoE =T
T2 % Age FEE AIZARY 24 2 AdE AYT ASZE Ernst & YoungAhe] Hil
Ao g F AL
© BINT & 7I1&&%% A FEo] 7h&53k Ha 9ls.
- AE 87 7AMGS IT - BT - NT 59 7|&S €83 9571719 HA8gd
slof] wigt mlE] MAAE A=rts AlsdS A4
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- U-A2A ] A
YA AL 20129 1.2~2%
- u-healthA] (S €&

R EEICE
8% W)= A

2 98717

O ANF 7=

o AA 9z 77] AFFEE 2007
T 62% SO0z LESA AAS

| 4]

e 2008Lﬂ~2013L
4 TFEE A
: (2009Lﬂ) 3,111 —

=
R

A o] H9 2008 Al
sl 20139l = 2569

A7
23}

20%

2}

o)’ 73

£

vl

o]x

L ESN

gEa, =

(2011'd) 3,955 — (20133) 4,402(Y
B | 2AH| A A L)

AN AL 1729

gl ol &

o]
g =L

o] o
PO =

A 20129 2,660
<3 [1-3-2>.

g2 qrRo
7 % (Espicom)

gz 9%

AA 8717] A1Fe #otd 7= 2 A%
<3 II-3-2> (&9 109 29, %)
T % 2007'3 | 20083 | 2009 | 20103 | 2011 | 20123 2% E
AR E

s 72EF 152 158 164 171 178 185 4.0
X-ray Z& 24 24 24 24 24 24 0.5
F&g 153 16 16 16 16 16 16 0.3
I8 /FE/48E 257 9 9 10 10 11 11 42
Ao 16 17 18 19 21 22 6.6
FHEA= 51 56 61 68 74 82 9.8
o] 5-& FH] 965 1,020 1,078 1,140 1,207 1,277 5.8
AL 5 20 199 210 221 233 246 260 55
FAH], vks/7H 268 288 308 331 355 382 7.3
A 4§ 7171 & 7 46 48 50 52 55 57 44
g 717 & T 29 31 33 35 37 39 5.6
71ek 7171 2 7T 420 441 464 487 512 538 5.1
Fe=d FA 86 92 99 106 113 121 7.1
Ay 2 »Ed &5 429 466 507 551 600 653 8.7
X-ray 7] 187 195 203 211 220 229 42
o5& 7H+ 28 29 31 32 34 35 4.7

% 9 1,968 2,087 2,215 2,353 2,501 2,660 6.2

A+ : Espicom Business Intelligence, the World Medical Market Forecasts to 2012, 2007.12
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@ F8 AYE AFTE R
o A9EE HAHEW Edvul= AACdAM 7P 2 25771 AlFelH, 2012974
AHT 4.9%(20073 9319 23 — 20129 1,185% Z&))e] AgAo] odH.

ol

o PFE THF okl Al AA AR AF 7%E AAsE o,
$02 F% AY 30%, oAMAEF A 18%, FF L okzelst A 3%,

71eF F98 A9 1.6% TU<ik I-3-3>.

¢

O Ay ofrlote 2007 7+ 5869 E i of 3609 EElellA 2012\l 8129 &
2, 5339 9e|E AT AR AYUHI U5
O FH - FTE - Hotzalgte A AAAIZAA wlg A2 BlFgs AASHAIRE, O
T2 F7HEC] 877 Y AEETF W wol Fo £E FUMECl ¥ B
s 7HAAL e A
F8 A9 9877 AZTE
<3 [1-3-3> (&9 @ o 23
= 2007'a | 2008'd | 2009Y | 2010¥ | 2011 | 20129 ‘5"52‘
AR E
A A 7 1,968 2,087 2,251 2,353 2,501 2,660 6.2
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Z+S : Espicom Business Intelligence, the World Medical Market Forecasts to 2012, 2007.12.
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(826) (211) (128) (89) (75) (35.1)
v & 42.0 10.8 6.5 45 3.8 1.8

A+ : Espicom Business Intelligence, the World Medical Market Forecasts to 2012, 2007. 12.
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N (252) (109) (89) (83) (81) (18)
. o= =4 ER=R=ast Zg F= =1(2391)
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A+ : Espicom Business Intelligence, the World Medical Market Fact Book 2008, 2008. 5.
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25 : World Energy Outlook, 20061d
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2} 7 : The Future of Industrial Biorefineries, World Economic Forum, 2010
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O HE3H Mckinsey & CoAbe AMA violedsw 4

B AHIFE 2010 2509 AA o] E
AoZ HA AAARY 2%E HFY Aoz A, 202090 += 6509 A
o awlste] AA AAARS 5%E AT AT AL AS<TY [M-4-4>,
20103 ¥ 2020 AAMA AT vio]edE &AW AT
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Global biofuels consumption
Billion gallons per year
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2nd Gen
== 50-55 | 1st Gen
2010 2020
Penetration in
liquid fuel
A=

Sustainable Biofuels Growth: Hurdles and Outcomes, Mckinsey & Co., June 2010
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Global Biofuel Production 2020 %? :
3rd Generation Designer e
5% 2
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11%

31 Generation
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Biodisel 37 %
14%

15t Generation
Ethanol
33%

Source: The Prometheus Institute

Z}5 : The Prometheus Institute ¥ Biotech 2010 Life Sciences, Burrill & Co., May 2010
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o A MAQ 3 AFFEE 2010 71FE <F 13F~1.66F G FFo2 oiEH
=1 M‘Etﬂ o] FolA A utole 7)ol 9% setAlF A2 2003 °F 5%
3 2005 oF 7%E tiARE Aoz vpepsflow, 2010 = 10%E 3T AL
2 g FET ds<ay [-4-6>

20103 AlA 338 A FFEe vio] 88 AFY AFTE AT
<19 II-4-6>

Chemical Market Potential Bio-based
Sales Value Chemicals
Segments (USD billions) (USD billions)

970
Commodity Chemicals (59%) 60 ~120
500
Specialty Chemicals (30%) 10~20% 64 ~130
_ srdutole = Uil
Fertilizer & Agricultural (8%) 30~60
(1]
53
Industrial Gases (3%) 12~ 24
$1.65 trillion $165~ 330 billion

A8 : ANZAA R, vhol Suj 27wk vhol @ g)stol el V1% AT71E HFHRIA, 20084

o 2010 MA A EZH(World Economic Forum) XA ¢ w2, vlo] 7|4t 33}
A= 2020@ AAA FSHAI AL 9%E A/ Ao = AWLs 2.

o X3k 2010d Al A7 A £ (World Economic Forum) EIiLAo| A& 20201 Hlo] &
el

7HA e é‘ﬂ?%‘% F 2,950 =R A9gsta glom, o F uho]e7]
Hb St S 1609 2, weledgE 8009 2EY FAHL Fos FET
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2020d vlolu] A ZIXAIEYE F A £ A%

<19 [1-4-7> (&9 @ 109 24

Agricultural Biomass Biomass Biorefining Biorefining
mputs productnon lradlng inpu!s I'ul:ls

* SGB(E . Energf crops ) Bmma.ss * Enzymas * 1st and 2hd

* Crop * Sugarcane aggragation * Organis genaration
protection * Short rotation  * Logistics * Prat biofuel production

* Fertilizers forestry * Trading chemicals

Biorefining Downstream
chemicals chemistry

* Farmant 1 * Polymaerization,
3t bk down-straam
hamicals raactions

v
o
ll-"l

* Co-firing
v D dicated
CHl’

Z}E : The Future of Industrial Biorefineries, World Economic Forum, 2010

o HZ frd9 REACH % Al Z=r9] AA7IEYRE AME 9F3 522 PLAS
233 vieje g golyd] sEAF AIFE 3438 g Jd=dH, gA-Q0 3
374 AA ddl= A vle] A1 ARt FAAR] F9FS v EH AL

who] @ Fel el okl ) ADMARE PHAA AT Al MetabolixAho} o #4849 2
& A8 Fol AL, BPAHE TAMY Tles AEolA diEdde] A7 d7Ey

=
% ;1{_.63 'B'Oﬂ })\1:!

PLAZ okl A= NatureWorksAkell ©o]o] d£9] ToyotaAl - Toray/‘} So] Atgs
g F32 T deon, 78 2 T3 IJAEE AFYSE F5 S

ol = Ak mlol & VNS AT A= At = % TEHA
A= w5 1:}01:0}::1 lﬂif}'} =850 7] AdEo g oA 4 ?jﬁ‘roﬂ
< war St Aoz A%H 3

oo ox oot
o
el
o
-|o
o
I
E
O
bt g
e
é
o
1o
l
o,
)
Jo
o
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o AAZA 7 |HELS vtol AEGFA S d=HF VeAFE
Bl vl VwS TS AR AFAE Aastar, teF
o] AAkS FA I A<k T-4-4>.
- DowAHP =) FE3FAHCargillth) 7 &2tste] wio] @ Eef~¥(PLA) A 4F
- BASFAH= )= & 43]AHNovozymert) o Al Frshe] ofw|i=4k g1 wlgsl A4k
DuPontAHP] =)= vlo]l 2 HE A (Genencor )9} A|Frdte] =o)L A4H

3 71 35}
23] vl ¢

rt of

AA FL3AE ZleARF R AEAF

< [I-4-4>
3 A 71E FHEF dRute]l o FRAF A
3}st - 1,3-Z 2 3] -&(Genencor 2} Al F)
DuPont Agriculture - A2 U fr(Tate&Lyle 2 CGI A|F)
Biomaterials - ol =3¢
3}g} - Dow Corning(4 & & BT)
Dow Agriculture - PLAZ4H(Cargill-Dow A H)
Biomaterials - 8470 (Genencor 9} Al F)
BASF A s}st - ofr]i=4t, BIERRI (Novozyme¥} A|FF)
Agriculture, A|<F - Methoxy isopropyl amine(33 38735 7HA)
Biocatalyst - Styrene oxide
. . . |- B21ER PLA(Cargil-Dow A ¥)
A 3L A 1= -
Cargill Agriculture, 23+ - 3-HP A2+E 2 72 Codexis AF)
- ol ot =
o = - AHARSE o AH| =
=) =] 8]+ e
Degussa s - EYFYAY ozE =
- 1A E
Eastman =) 5.5 _ olAZul Ak A&
Chemical 4 3}8) }2=5 8] 4HGenencor 2} A 5)
Chevron A - " g-&(Maxygen¥ A|5)

AR AAAAR, vho] 2k vlo] @ Elutele] 7] AT]E HEHRILA, 2008\
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o} Hlol 2 &

o FH solX= AFTA sFFLAYALAAN Byt st/Hg T2 HYES
88 olUAZAEALTS FHo] WAL A7} W WA Fo| As<i
-4-5>, <3t 11-4-6>.

/Mg 59 HIIES o]&T dUA FAE A&F] AT
<3 [-4-5>
A2 VS A A Zib B Ay ¥ CH; & CH, &%
= (%) COD(mg/l) | COD(mg/L) (m%/kgVS-d) (%)
A2 = 20.5 27699 16564 0.07 68.6
Ultrasonic 33.7 - - 0.30 68.9
disintegration
Mechanical 29.0 - - 0.85 70.0
pretreatment

Thermal-alkaline 46.0 - - 0.28 -

Pulse power 222 32464 22431 0.25 -

technique
Ozone 31.6 7900 4900 0.72 -
Thermochemical 7, 5 27699 9113 0.52 795
hydrolysis
34 N4 &8 7T 234
<3 [-4-6>
5 A7 L3¢
T3P 71 AT e -
) ) Linde BRV/KCA ZZAH| A5 o]&3F S4& 7]—5*74 20
- fis=e)
Linde AG Wies-Baden(% %) 2|7 B Az IR @I AF) A2 90HE/d
_ _ = KruegerZ 2| 2~ & o] &gt % AE2Y 7] 9 Ve 3 14
VA=) NP
Veolia Environment(Z & 2) Az 1 ]%_g] 714 43} A2l 950 =/
= VolorgaZ ZA| ~E 0] &3t S48 28719 7Fea S 11
Veolia International (ZZ72~) A4 23 A7) 850AE/d
Biotechnische Abfallvertung BTAZZAA~E o] &8 45287 9 X 7Fe TR 22
GimbH & Co KG(59¥) 718 §7)143 43} A2 4063=/d
Kompogas ZZA|~E o83 7% H7|E 9 Ve384 20
2SO A~
Kompogas AG(Z=%]2) 814 25} A7) 3150E/4
. - Wassa Z2AM|2E o] 83 54&287] 9 7FEEa 10
CITEC Environment(¥HE) Az Ao BA 25 2] 288/
_ Dranco Z2ZAH| A5 o] &3t AZXH7|&E9 7VsaA4E 13
W

Organic Waste Systems(d 7] i) 814 25} A7) 1950/ 4
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ZRAE FAEY, 290 F)ske] 250 KWF 2

AN Y A, 3
A 5o ANEL o] 88 oUA BAE Axd o

= MNER 23
Zlste WMo RRE £4AE 1EEE A= 7IE/d BA
- vl= s 9" F King County A 2ol 1 MW S84 d5dA &4
- ¥ : MCFC(Moltan Carbonate Fuel Cell) & A|2~Hl-S E X E EFFECTIVE
Al 2~
.?_

i

O Bl ARHAT T F&T A ANE G H/HA7IEAE ZHET]
Aol dAAA= FEBEHA XYoo g UA AdE H
goz A &L A7HIL = FAY<E T-4-7>

- "= University of Massachusetts®] Lovley 15, H|= 3 -4 (the Naval
Research Laboratory)®] Tender ®}A}l, Pennsylvania State University®] Logan

(TSACY

ox
ol
28
K
X
ol
20
rr

29, Montana State University® Lewandowski 157, Michigan State

University®] Zeikus 2 5°] oYX F(DOE)e} = H A H(NSF) so=27
H d7Hg Agwol naEdadA Ropol U A7 F3 F
- 20073 9¥ T AZWEUETY AWMCAAA = 24 m'e] FLE 5 violed
244 %8 dA5dE Sdes AA Az Adsgon, H9¥E 10
kgCOD /m3 - dQl ¥x7 HFZFE 500 W 8-S Hikete 7S M
MAZARAARE o= AFAL T2 AL
<% -4-7> (%9 - 1 25 &)
27} A77)% 7% A7 | AT
Univ. of Southern Enlia
o -
1= California (Dept. of Defense) 2006 - 2010 5000
: of | A
v = Univ. of Massachusetts 2005 - 21,800
(Dept. of Energy)
S 2003 - 2006 790
Pennsylvania State (Dept. of Agriculture) .
o= Univ EEEE T
(National Science Foundation) 2006 - 2008 o09
)=+ Arizona State Univ. NASA 100
Univ. of land ARC Discovery 20062010 | 1,300
a5 niv. of Queenslan Qld Govt QSEIF 2007-2008 | 1407
(AWMC) 3
Foster’s Group 2007-2008 30"
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o #3l&d EUYHEH BiosensoritHE Hl=I FHY HAlEC] FrHo=E FXI38}
I e A< [O-4-8>
EHQl /483l Biosensors
<3t [O-4-8>
Transducer
3] Al Instrument Analyte recognition elements
Web page
Texas - oo Optical SPR,
e | e o e v S
Inc. (V]=) quatty www.ti.com
XanTec
) 7)uke] Welule
Bioanalytics Ibis HT-EEQAY EAAHE SPR 714k] Tee
<o www.xantec.com
(=)
. S el e s
Remedios . . . F g )
R B 3 A] B34
(EFZEWE) emedios 14 g ,\QT www.remedios.uk.com
S|
Aclara A g oA e e
Bioscience | eTag Assay System HadAdd §A4 Bty FH 1A 0] &
(1) www.aclara.com
Lincoln MEZZE 7]9-3F 37 o]l ma2dHdERZE 7|4l
Ventures Ltd Micredox monitoring(BODQ]r www .lincolntechnology.
(FHEAE) FTEE554-Cu, Cr, As) conz
o 3% ulol G H At AA Z=olMe sFAE A ALY BReE s
we ¥y oS FYsta 9o, I0C - UNESCO - SCOR - PICES - APEC &
o] IZA7|FAME HAZx oKX, A & WA T =NT S B AFE Fst
o] o
2=

P BN
ot 1o o I\

A= AzdEEd g, 94 = A,
LA g, EFAEL] 529 BEYR FFs Ve, Az wAle
A= Ve 5 B BokdAM dFFd Folu 283 A= vE
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2. Hlo| L 3 F

o 1998dRE 200537tx 2] AFF AFE(CAGR)°] 6.%% FHZ(2003d o]F) &

02 ARt A= AA SEE AGTES 1,0009 deE 235t AW A
S FAsta o<1 [1-4-8>

AA BZF AZTE R BAZE
<19 11-4-8>

NgR2 (] ] NERe o 458 |
10 300 -
ﬁ e

B

E x / N\ ”

200 / ,

o  m m m Wy

150 6

100 4

50 y )

e g
1998 1999 2000 2001 2002 2003 2004 2005 dz

o AAAZ] 301% HFHES AL de AFY AL 7659 2
- 200595 At AR ES B J

27%° BEE 7=

o 20058 % U FAE AAFEE 3F 9odAdYo g AduH] 54% AL

* =
- 20059 % BEE F ANEAE 3% 697990H, &L 29319
o

=
30.6% =71, &+ 543799(92% S7HoZ YElgt<ay 11-4-9>,
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D EEER TS
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2= ]
Fe

i

© 20013F-¥ 20053744 sHFFEAMY FUPFAE Y AT AFE(CAGR)S 0.7% =
A% AAsa glor, 20059 71F AxGe] BN E217%)F Bl A 3hg
FAAY RIPIHELS =& AoE YEYS<ay [-4-10>

A=E FFFAPS FI7HAE Fo]

<ag 11-4-10>

RITIRE%) [ O mxo O|E @ 2277 O FHEE O AR |
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20
15

1998 1999 2000 2001 2002 2003 2004 2005 QA=
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O 3] R

T B A A Ald9Yg € FaU &
- Hl=rel 1,000 o] E85(lEh&o] 85%EHE AE)Ffri
Shell 2
= - =Y vo] 7)Y Z#:M(Choren) At} &2bsto] MAl Hzx 9
FI5) 1 Bo gnzge Am glom, zu A7 Ju) 1009 =
= Aele 5709 #AAY S
I - Ao e Artrs st
Cormpt - el WA Bl Fgold e EPSIL wAse] WERS
Ogﬁi{g"“ =28 23 odees MastE wyoz 20079 A AYE
T zae s
Bp - YA A9 1F R L 90008 S Fx}3)
() | Verenmumel AEEoZ ABE AZFUL eholdd U
Hjo] & Verenium® R&D A ¥
of| 1| X o a-
i IR R TEE EE SEL R I
@) - FY AW AR
VeraSun |- 97F 19 249 2 o] vlo| Qo &k A4k
Energy - HT A gE AAFAY FAEQD FHk(distillers gralns)oﬂ
(F) | A FER 1o ERY Heletd ANAYS W F
- AAYE Balas M, aAAAS Ao Aok
- 20059 7] 59 E 9 E o AU §4H]8S 10~18
Novozymes ANEZNA & 5 e SFFAE Eas A=y /g
(71=) - FHT o] HAEOAM oy dA S FAHS AXA Fa =
HE Eee wE W f JE H2AZUS AUsE
T ouoleds Y gAY Fr ot
- <7 10008 e PHA A4 28 5 F
(9=)
w B 2 Aol AR} =X
i EX
- AER B3 BEMAG AEHI0] FET WFHE A
Hpo] @ NetComp | ZA#9 137 nvlo]eZetxE /S EEE PHA HiolL
Fo}a (@) EsEn AANRE EEF AAY Sy e
+ v}l Z 2 A E(Combine Project) 433
NatureWorks |- <445 7|Hto g2 3 AES 4838 715 79 *
(71=) A So=2 FTF
a8 |- ARFSE 9EE @ PLA woleZaiad A4 o 5u
(Y E FE9 4L 20093714 AT oA
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71573
Hho] @

Shell A HZEZ 1,3-propandiol®] o FAAtol] A

(P1=7) Corterragh= PTT &4 ©]-& AFAlFS 19999 =4
HAFE 7o 2 X3S 98E 1,3-PDOS Aitste Al

DuPont 23 TS NEste] EHolEREY (Tate & Lyle)Ake}

(7)) FgFoz A 457 E 129 1,3-propandiol AYFFHE A
A, 22} Sorona®) = BHAME=S] AF AAE PTT A4k

Cargill/ DOE®] A1 2¥vt ge))S ol mAda N

Codexis(7] =)

2 Boko] 493E A=

@ =W 8%

T B R Addd 2 Faug
wojome |- AxHIAlOR S Fef Ad, 200997 E whel Lol
421
ol oere 579
- HpejerjAld] 325991 F 4}
T |- By o]Aote] A 209 E 7R upoleTA FF 14
- HE BRE o 50 B FE vloleud F4SF AL
Hpe].L. - 3-HP fi@Aate] BA
AUA | WEHELo) L | - AN AARE AAY AEMLAG F oHoletd AT
Fqrge s 14
- vlol o)A bl e 30099 T4}
sicmz |- S vholeeld el MARlA A2 f34(DMD)E
S 249 vlolend A& AL
- 9 128 B9 nlole A At b
- FAZZAE Y
KA 1 gazne vojoga 4as 913 ReD 23
AR |- PLA AR ZFF FoiAs} o =E 83
- S5 9Re vpoleEH(F Y vlol e Ee )
sciEgs | L AW 588 o
- vlole Yo WEdES T 28] £FEQ] 110T7HA
Hhol & Leed 4T
Fetes ARy Bead, Nl 5 ARA SeAgAERY
- 19994, olel8] RADICIZLE 7|& &
olgfstst |- AR FAREY Bl JADFE HE EAEZ

3} EnPol G8060F —1#|o]l= 2 A3
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19961 A3 248 SFA M AF(FES g
d-&), Pilot scale A3}

1999 &4 AE Y Thermoplastic starch(€7F4

20023 S
gy 5o

d AE) 7 F Thermoplastic starchE o] -8-3F AY &3
4 M/B N AF
2000 wlo]d Ak n] FF (A4 ¢ 3,000E)
A 7N dFa 38 1%,
2

=g olA) sk

ZF 10099 Fxp, A4k
Ag Au 1=
20073 1€95H PLAAAE A&

PLAZA U 558 53 124 24, 267

51 £ 729 PLA sheet A4+

=9 F

AR Eekag Ak
200613 AE|AH AL HIgL= dH JHE

AR 00ed Gos-pLA U A 2
20073 PLAZ-§ 3 layer extruder 54
Aisld Fetay o8 31873 AL8FAN 2 F8F
2006 AEHY Y=&dsA 24E 555
qEad 2008'd A& 2ANE E&5 vtdrbA) 55 55
2008 X&7F ARG NEA H I 24 Az
W 5=
Listeria innocua 2] glycerol dehydratase A %
Pseudomonas aeruginosa -+ 2] 1,3-PD oxidoreductase
q TRAAE =AT Xﬂfz—ti} TS Rt ¥Ego R
21357 B 13-PDE Aitete Hasg
7154 gto]dl 5 olm=AbRE A EE HEem diFA el A4
H}o] @ 2 A ¥, 483
“‘:r"%i]' . -1 Q =] o Alo] B XALE O] ¢
Jr e ELlebszella preumoniae® °]-8 O}/Oj Tr7:] e FAEQl H
ETRRCE =Y AEZFH 1,3-PD 417 le /g
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A54d 1dulolL
1. 34 3 ¥4

7L A9
1) =2 A9

0 1% H}o] 2 7]%(Green Biotechnology)©l®& EuropaBio®| ¢]3tH 2&A4 2 A&
AEZE o] &3t AF - AR - ulo]e oA H AU|AE Ailste 7leE A osta
Aew, Wikipedia®ll o8t % AH P A=A (Genetically modified organism :
GMO)E =38te] 34 (Agricultural process)dl ©]&%+= Biotechnology 2
AoJstal Ae<1d O-5-1>.

adule]l 2 A
<19¥y [I-5-1>

The Future Is Bright But Must Be Entered Carefulfgi"ﬁz

Energy Security Glog?:a(r;‘:;':ate

Food Security Sustainable

A}& @ Biotech 2010 Life Sciences, Burrill & Co., May 2010

2 Ax 9

o 7d7o‘71%—*—1%‘?é°ﬂ oJshd AR EAENG AR F8F /154S A 9B
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- Functional food : foods or dietary components that may provide health
benefits beyond basic nutrition(IFIC)

T e AEYG L AA/GE] AY/AN5H AFS AFRok
vlel ggEorE ANsta gom, Sele 44BN P2 ¥ wdel B
e FHA o F TEIEN HFNGY G4 Fobz AL L.

fAAA ¥ A & A (Genetically modified organism : GMO)
GMO# 721 3 A & A (Genetically modified organism)Z 4] &9 F374

1 9E fAAY ARE WFstel A0 Aste 54 AURS w
=
=

A7 A &A Z7H1960d 30917, 20001 6021, 20109 681, 2020 7591
FA)ol os AFANS STHAZE Begol A FHA Jovt aHFH] &

B}-o] @ uj] 2 (Biomass)

Hlo] @ vl 2~ (biomass) g} 32 o= A]He| ¢ Al

279 Fg FHol} ouAgoz vehd ddow AEAY £k 4B gold

1% 3, nlo]ledgy) AExPow Fgo] VA< aY

- YA Age FEI YT, F2ER ARLE, B8 HAUER AA7), it H
N8} R2e7), $x, S NS, B4 297, 23 ofekel 718

F29 AW Med F1EARE A4 dquxdoer 21 e FA, AE,

s

CHAE FAkE, =4 28719 A HJ7lE WY 7R = AR
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The Biomass Feed Stock is Key “"’3 -
e
Investment B
Opportunities

- Increased productivity
- New Energy Crops

- Conversion
technologies

Conversion § Fermentation Products

Energy E » - Carbon sequestration
ee
R - Technology integration
Enhanced /_ & adaption
Yields Food

Lower Iy

o 9
1) F=Z ¥
o a7 wpolo el WAL AE - FE - UAYRAS FYHoT P YA}E B
-9 - FAPE FE o dn, o5 ML AdsEe won vEE
Z3e<ad 1I-5-3>
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2. U9 A1 A% % A%
7hode 2R

1) AFAYEF
O AA AF AIFTES O 4x 2220049 VISR FAEEHIL dow, AFETte
wet X &H 0" dAstil Us.
- AA AR A 162 2, IT A1 28% E8it & FEoly AlA 2,000
g 719 ol AFHE 71de] 10712 o oF - uto] 2 3570, 33t 6170, WA
32 KT 2o AA

s

o F8 TzW AF/IIEE VY AFNFL UEH) A% BAY ReD FAE
s 2%,

- Nestl'eAl= "EH9 1.6%% 9.69 =, AjinomotoAl= 2.6%, UnileverAl=
24%% AR B2t

o AA Ame AFRoFAN AR AT FEHY) 98 G =dS J)goln
e 4

2 A7/ AFAAEF

o A%/71%4 AFES AA ANFFEE oF 38000 E(2007)01%, F HT 10% o]
_]

A AF Fo AL
- Z7PE BEE 0= 32%, 5 24%, dE 16%, = 10% o2 A+

594 aAZE FAA, 24, 2L, 26743 AW Fo] FE o]F:
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o "ZY AHfdde o] HF A (dietary supplement) FE|Z FAvjE 1 glom, HE}
1 (34%), PIMI=©O%), S1BQ21%), °trl=gt, 7E FE= Tol dAFAIE
33%E Afrstal U+

O YR HY EHEUAE 2F(food for specified health use)o.Z A|FEHI &
o Az7F 1% 2,8509 <(20059) TFEE oJokE W oJofHo|E S A3lEta Qo
W, ZFHE AF, SUHZ=HE JA, AALSH A, s dA, FEE
AA 5 AFl FE olF U+

o 2006 7l F=Y DAV AF(EAAF)Y A F 75% Ao ol2= A
oz HriEla glen, 2010doE of 152AUlE F71E Aoz AAE<ad
0-5-6>.

- A, TRl Agawol FEH "t T HAAFAIGL 40~50%) &
T2 AAsta low, T RAANF AGTEE oF 5009 fI¢tel] Eéte
Ae=w F4

- AN FAE e AFREAFS WAE s, d9xd 24, J2IE
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373% % WujulFo] 7 =5
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B3) T PRk
RN e 4529 2(2008d) FEE HA 1093 A FAH FFEo

-5 TRE RYE AXAVE AAAGY] 464%, o2 AF AT 259%, A
229%, BAZAA - vlo]FeF Fo] x3E 7EF 4.8% HAr

(4) GMOE o}

© 1994 v]= Calgenerte] EvtE7E 412 H2o=2 dAv 5l B o]F 1994
EAEALY] Round-up Ready Soybean(AZ=A A3&A F), =ulE] =AY Bt
maize (W58 So) M &0 FF3HTEA GM F&9] AHdst= 78}

FrHoeE st e AEg.

O 1996 F-H 200617HA] 3409 2elY &5 F a7 Ao, ojHg AA=E
A2 8 27]de g5 AR FEJY GM AE9 AuivE s
712 32kEa Qo] GM FHE9] AuiH A w77 2007 AR 23702 1Y
1,400%F haoll Z3lal 5
- F8 AEETIE vl T, AE, HEY 5 A4 Aui=e] ofR o4

o GM FEAWelF R 1097 WEH 4B ARA AFY AEe] F
o1}, 2006'd ~20109 M= FQ2
*Wﬁ}ﬂ‘r Heol 7k A4, ¥

G) Q8§ nto]em2F o}
@D nlo] L)AL nlo] L uj A
o A 7ksd AEAY NE 5 ¢

185 3} ,
- 2008 A MAIHOZ 8109 Eo] AAEI o, ZU 54%, T 14%,
ot e 6% & AFHI/M F=
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- dlole A dezE SAS 84%, dutel ]S 13%, TS 2%, T8 1% H=

2 AA}T Yor, FARE HEHE olfE sHHol MK AgHo] Ho}
Alo] Y Gt A7) Mz

@ Blo] 2 &E & Hlo]2mjX
o HEoly dgs dis LAANA AEES Axsta, o FdH HE = &
& AHEEH
- BEpEE 2005 1659 E(AMA O] 46%)S Aatste] AbgAk A= 30%
2 gAsta Jon, nEE SFEFZRE 16259 E45%)S AAE 3 o
|02 AMS F<Udl, ADMA} - Vera SunAl - CargillAlb 5 F3AE A= 34
%
- F=30] 209 E(G%), EUZF 959 =2%) 5= AAitsta o, 7lytt Logen
e B4 AReZRE Azt A2 4F
Q@ Bl F&E & nlojmjx
O FHT wpo] e erEo] ARE Aol o] MEATI SLI<E [O-5-1>.
- vlol B H FAdEA HiEd, 3E 2 AFE 98 AR
- BHe| & o} (Clostridium acetobutylicum)E ©]-&3F HEHOZ A4+
Hpol 2 B 9| e FA
<3 II-5-1>
3 =2 Butanol Fthanol 4 8
s W 2 Eg A ggw  EEIEA AT
o e
L =)o} HELS & A3
= AN T T
CE B , , Dee : &HlA)
(Energy density) 86% 66% VNEE Ea
T o Cha 2210l A PERS - gho]z gl
e R e e
= . a1 #HF HuldolA TERE - b
A FEAA | ARHA s a4 5 Eoaw B
A NeE -
a A a7zt 74 Y B AR o
= . . FollA HAd=
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@ S F ulol 2w &
o s 2lo] ¥ mpolQuj A ok= ofH7EA] V|2 AFEAC e 2.
- Y& : The Ocean Sun Rise Project/EEZU] 3]|Z=F 2] /nlo] Qo ghg
- 9= : INTERREG IVA(2007'd ~2013d)/Mari-fuel 7}%/500%+ 3} =
- EU : Shamash program/280%F =
- "= : stekolol A haT 50= slER AL, VIdFE HioleyAd LA
A3}

- E% - GYW : 48 AT} F) G

o I AFANEL 1980 o] F A&H oz st 2006 7IE AFAEA 49
24, 944 512 o= QA 10024 viEgs 2AsSE, ol w49 A

M PRFAS IA A3 A<tk I-5-2>.

-

o TARARE AFAIE] 18%F 5T B 24 ¢] 1457 §

A

o HEAY TR} G5 IH 129 o SAHTALAD, B4, FEA, 2
A, FUARSE, 7] 5), 59 ol AEAZYA 85007 F Y 509
o

m|gko] 91.6%, W& 109 wRto] 558% Yol A4S Hola U5

N

AFAAGY WEY € 1§ FE
<% II-5-2> (49 1099, H9)

T 19993 20003 20023 20043 20063
A EFAE ey 69,444 72,672 83,140 96,136 99,839
(FHEF AxY) 36,187 37,200 43,649 47,767 48,946
414 33,259 35,472 40,491 48,370 50,892
A FAMY FAMA 1,507 1,608 1,769 1,742 1,636
(FAEF Ax9) 174 178 183 186 185
(21214 1,333 1,430 1,586 1,556 1,450

AR AR AZQETARAL, ZAMAEAZAL
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o I AEsrde] Ay Fxlge AzF 23009 ¥ (20059) FEoE W&
el AR FAEEo] 08%° Easte] A= 71H] 1.8%cl ®lIste] AA
3 g3, I AlzP 29%00 HEiME dAJ] Fe FFEU<H [1-5-3>.

U Az divl H4FAAY A7ALH R d7d 5 HF

<§JJ:— H'5'3> (%% : ]jll]]?l-%/ %/ UC:}/ ﬂl]]?l-%/ﬂg)
T £ AFAEE A7 HF | 7 & 1907 ET
ANz A 16,453,681 2.9 128,233 128

A FAAFdA =Y divl ¥l 233,851(1.4%) | 0.8(27.6%) | 2,591(2.0%) 90(70.3%)

A& - }sl714x 2 KISTEP, 2006\

=
Ho

@ AR7EA AERFE

FOFFAAA A3 “ARTITAHF BYUAET ABEHL o
il

<X [O-5-4>¢} Zo] 31070 LA A 4,000
- QLERFE AFH T4, SFIAY, AR AE Fo] ol A e AF

U DRV HF AxIA

<3t [I-5-4>

s AA 5 =5 F

HEAA 298 4,402

Wl =] A ZY 12 12

Al 310 4414
AR7sHF 5 5 T Bl 55 (%)

FYEZTE AF 1,292 29.2

A AF 436 9.8

=TI A F 415 94

A A E 375 8.5

A AlF 202 4.6

2ol A|E 167 3.8

ER AE 152 3.4

7| e} 1,375 31.3

Al 4414 100
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TUY ZERITA AFFE
<% I-5-7> (9 : 1099, %)
20023 20033 20043 20053 20063

TE . . - - -
A | &s | A | &8 | AN | F8 | A | &8 | AN | &3

5] &)

i; 1,005.7 | 9222 | 8839 | 917.8 | 926.8 | 950.8 | 1,103.9 | 1,012.5 | 1,029.9 | 1,037.7
o I

ko] &

ok 10.3 94 9.2 9.1 6.9 8.5 9.6 10.6 11.8 12.2
[e 3]

A 893.1 | 9269 | 933.7 | 959.3 | 1,113.5 | 1,023.0 | 1,041.7 | 1,049.9

1,016.0 | 931.6

(-121) | (-05) | (45) | (35) | (193) | (6.6) | (-64) | (2.6)

o WAEse AH B AV SAAE ETIE T vl oo Fims

2
oF 100099 Ax =z AT gL,

o 3}8lEoke HE FFEAo] AL Aoz JUEHE FuU e nlo|Qwore HRE
H A &5 ok
O Y Hlo]LF AL ¢F 40099 HEE FAHEHE 7] EUTAY
- 201099l = AHA FFAFY] 10%7ES] 1,2009 Y 7= A%
- 201530l AA FFAF 15% RS 1,800 7= A
A F=dZ Y A 201000 37 FAHES vlFo] WA =9

|
10%E AAFoar 7phgste] F4t

o AFAL ZIlE S5 MAT e A A4 AAxAe] Brd FHL
oo, Azt gEad 2 ARl g 1&EH ol ArHD e A
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b [e}

- ANBA R, sEA ST, sHFAAFR 5 vlolodyi A AT 24 A
- AT lEdTEE SR E v dleE Aie e T
- S SAT Y FEE g E vlo]ollghs Hs Y F
- volouj o] ALY, ABEE, AAY T SFA JJ"'Jr i, HE 49
- BN FRTL 2 F ulol vl A AR 2E (2009 3Y)

- 18741 (2009 ~2012\3) : 7|93
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(71=) - 20093 F-H switchgrass, sorghum &2 3w}
Mendel - ANZY FHl AR EF AA H B
Biotech- |- &4 ZE# = A AHEA AP
nology - Y9 N &F3 A TinplantAl AFE F5] JAH7HE o
(M=) HAZHE i 3
- ZF2=9 @t (Roundup Ready) A|ZA| - A4 Se49 F
.1‘1]_ }\]-,9.§],
- o EhE G oehE & 483
Monsanto | - 7FEWA 245, 5 483 F3
(M=) - Semnis®} De RuitAl 1+E T3l =4, A|AA& A4
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- A3t FAIEY ERASARJIAEA}L QJIFE S AEEFA A
T 2=
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pont - . = o =
(9] ) - AzA ARAE F AEE F3
- AbolH 2 (Cibus)AHet &5 AF=2 9 34 44 gslo] AE
A4 DNAE AustA HIAAAM vtes AAd GM ZHE
BASF 7N
(=9Y) - R ZALY] FP] o E (Clearfield) A=A AdAH FA FF
7h
- O FAANE Seae ¥ et 3
- Blo] W X (FiberMax)9} ~EX ¥ (Stoneville)gt= + F% 4
Fo] BAES 42 BIFAE &F
- 2o E2 AxA ZEho|Z A o] E(glyphosate) A& gl o gk
B 53 7|24 20099 = oA
(2{3 - 2ol ZA o] E 9} OIZL}O]E(Ignite) AFHe 233 A £
B (2010'3)
- HE AR xR FETA 5 A AI8(0119)
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A3% F8= o] QA

A1Ed AR

1 gl =
7 . vl vlol Y A¥ 2 AW
m 0|2 H}O|QANA A|EE2 20094 71221 EH2{0of O|=04, 20054-20094 oiE
8.2%2| IIAMZIME Hol1 U=,
- HopgH 2= Mo/ A o] 2ok 20094 O|= A|AMe] 67.3%C1 47921 =H
o AZIS EAslo TR 2 AIAE "ol US
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m 20094 7|& O|=2 AZI|2Ho| £=2l(Revenues)2 566 Ze{=Z MUACHH| 13%7}
250 R&D H[EX 24% ZAsiieLt, +=0[el2 374 'é‘ﬂ% 7|Zsl A4
=0 7|=¢et 4,0002F EHe{of| Hls ST+

= 2014H0{= 9879 EHE{o| A|ZE Edeg A2 MUEH, 20094-2014H H4H
o NEER 6.7%= WSE.

@ A 7=

O 2009 ®]= mpo] @AFY Al HEUiHl 1.6% F7FS 7129 EelolH, 2005
20093 AT FUHES 82%E UERI<E MM-1-1>.

o= vlo] £ Al TFE(2005-2009d)
<3t [MI-1-1>
109 €3 109} F= il R
L:] = O (0
B2 ($ billion) (Euro billion) S7HE (%) Z 718 (%)
2005 52.0 374 -
2006 58.3 419 12.2%
2007 64.9 46.7 11.3% 8.2%
2008 70.1 50.4 8.0%
2009 71.2 51.2 1.6%
Z}5. : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor




@ 449 8%

o 2009 7|E v AAEATIHE

O} 3L 0]

Aranesp, GenzymeA} 3] '—14-4 oF <l
& 566abe & 7]
H &% 172ab2 & 2 %ikﬂEHHl 24% FastRou, wo
gefol wls) S7heh<st M-1-2>.

oo 7hA So] oz %

Aol 7153k 4,000%

u] = #lo] @ A4 & 3}(20083-2009)

2= 0]

T (Revenues)

Cerezyme % Fabrazyme

[e)
23 Aduv] 13% 24593, R&
0] & 37abEHE 7| =3

AmgenAte]  WIE A 5 A Q)

FoAE Bl

m-1-2> (%9 : U$ billion)
T & 20083 20093 S 7HE (%)

A&7 X} Z(Public company data)
Al e 53.9 48.2 11%
T4 65.1 56.6 -13%
A7) k] 226 17.2 24%
ol 0.4 3.7 782%
A7 7HA] 340.7 270.4 21%
FTAAE () 120,300 109,100 9%
1u}o|H A (Financings)
BRANE 2EA = 8.6 13.5 58%
IPO =(7H) 1 3 200%
HIG 71 2824 4.4 49 10%
7|9 ==(No. of Companies)
2719 F(h) 366 313 14%
HI3 4719 = (0h) 1,405 1,386 1%
= 719 00 1,771 1,699 4%

Z}5 : Beyond borders, Global Biotechnology Report 2010, Ernst & Young

© 2009d% w= Hlo]Q7]do] thE dolulA AL
1299 2ejo mls} =A Frtstden, 53 G
Follow-ons &) 20094 1359 @& & 2008 869 & H

3 o<3E M-1-3>.
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Us dEd #lol7| gojdd 43

<% IM-1-3> (2] : US $m)
20093 20083 20073 20063 20053
IPOs 697 6 1,238 944 626
Follow-ons 5,165 1,715 2,494 5,114 3,952
Other 7,617 6,832 12,195 10,953 6,788
Venture 4,556 4,445 5,464 3,302 3,328
Total 18,034 12,998 21,391 20,313 14,694

Z}5 : Beyond borders, Global Biotechnology Report 2010, Ernst & Young
@ ANF TE

o 2009 vl=r nlo]l Ak AR F WgZA/AxA O FEoke 67.3% HIFS ZA|S)
T, I thLo] AUl A|FE BokE 245%5 AR T<F M-1-4>.

o2 who] 94+ AlF TE(20053-2009'd)

<3 [M-1-4>

T & H] & (%)

Medical/Healthcare 67.3%

Service Provider 24.5%

Food & Agriculture 4.2%

Technology Service 3.9%

Environment & Industrial Processing 0.1%

3 Al 100%

AR=IE Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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o HZY AuUE ekELe mjd ZUHME Holu glow, 2008 v AlFe] 66%
S AdlY 9oJekEo] st U< M-1-1>.

v A SgF A&
<ag IM-1-1>

[ mBrandea W Generic

120%

100%

80%

2000A 2001A 2002A 2003A 2004A 2005A 2006A 2007 A 2008E

A5 : IMS ¥ Biotech 2010 Life Sciences, Burrill & Co., May 2010
o 1w FDA= 2009'd 17709 3o ofFS st e oJeFF o & 16070 &
A= & BTN E e ' AHol S7F FA
- 2009 12% of Pfizere= ©]2=gtd  ProtalixAte} W< AW (Gaucher's
disease) X5 A 7T ¥ AHstE S A%S AZdste T 7€ vol7|Y
E9 9902 AAAWE HAYLE ATE Avh A

W= FDA HAGE £ R A HF(19904-20094)
<ag MM-1-2>

I

B Ovphan drisg approvasls Orphan drug designations

20

ia

i

Humber of approvals
Humber of designations

=]

i

- 100
- B
5
- |- &0
o o]

EE] 1694 169—5 19'56 La— 1998 1995 2000 200 o033 2004 ZFOOS ZOOs 2007 BPOGE 2005

Z}5 : Beyond borders, Global Biotechnology Report 2010, Ernst & Young
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@ A9E F&

HRA AL 264% HF L Kol S<E M-1-5

A g vio] LAY AlF F#(20099)

<3t [MI-1-5>
A9 H] £ (%)
v =+ 35.5%
o} Ao} e 7 ok 26.4%
LR 25.2%
U R 27} 12.9%
3 7 100%

AR=IE Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor

G) AT A%

o 20143 m|= vlo] AR AlAL 2009 thH] 385% =7}3 987<]

o2 HAuE<i M-1-6>.

H = o] 24HY AlF A %(2009'd-2014'3)

g 28 A

<3 M-1-6>
109 ¢ 109 #F=2 ik
s 0 TEE L shem z
($ billion) (Euro billion) 5 7H& (%)
2009 71.2 51.2 1.6%
2010 76.3 549 71%
2011 81.5 58.6 6.8%
6.7%
2012 86.8 62.4 6.6%
2013 92.5 66.6 6.6%
2014 98.7 71.0 6.6%

25 Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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6) ArHnteole HF L AW

o "= FHAYAZTATANNREL)S] Dan E. Arvizu £&7%°] 20109 3€ Wi
2f o}

20099 = Pl "ol eyl B oogs T Hpole AR b} B AR HEke of

o
2.

- Hpoje A 17578 71gel e, A3t Hibs ¥ (Year capacity)e 279
(gallons)©] ™, 2009:d°l] 59 AHS AYAHgL
- S olgkE 200709 FYE SMET flow, Azt Aibe 2 1309

o™, 2009\ dell = 1059 2AHS A
-AEZQ oEE  JRAY AT (demonstration) ZHE E AEF F

5 30709 ZHE HF

o 2009 W= 1109 A9 Hlo]LAF(EH)E A4
%l Renewable Fuels Standards(RFS)ol|l we} 3F$Fo|= o]
A<ad IM-1-3>.

- 2009 1109 A& 9] npo]Qoehe L nlo] o t]A Ak
- 202274 1509 AR o] S e, 1609 Y AEZ X o EE,

-

ksl
pul

il

T

i)

7| et

Ao wolenls 59 E@ 500 A woledw 5 & 3600 A o]

edw AL AY

u3 vlo]ledE AL AF 2 A § (19903 -20223)
<3 M-1-3>

U.S. Ethanol Production Renewable Fuel Standard

0

POV H B OR DN
I I WA M W AP I

aCorn = QtherAdvBiomass  Cellulose  Biodiesel

28 : DOE Biomass conference, ENTRIXA} ¥ 25, March 2010
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© 20099 W= Blo]QoEAIYe 98, AE % MulA T 160 28, FE -

oete T FHulgoz 179 @, 389 FA(bushel)/133% 28 71X &

FT7F AMEEHE T F 3109 2P rEE AASoH, FFoE voleds s
= AAlo] & 7192 & Ao® AWH<aY MM-1-4>.

u]= ulo] L A F 7 GDPY vl X 93 A% (2009'3-2022)
<19 M-1-4>

L D) O

L))

O QOO0 0 Q00

28 : DOE Biomass conference, ENTRIX &3 A5, March 2010
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o K3 HlO|QHABEE B3 HEHE 1 Rom, 202219
(o]

= 197y o) o]E Ao R AWEH Qo< d MM-1-5>.
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<19 I-1-5>
Total Jobs

1,200,000

1,000,000

800,000

600,000

400,000
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28 : DOE Biomass conference, ENTRIX &3 A}E, March 2010
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. \ 3 Hlo] ety S8R

1) EFFE ALY vlo| 4 SA8FF & TR

@ wol 24y 4R L o3t
o HI AR A BRAR - FRE - qUAR - THRIAG - FFSFT 5
et BAHE St AppLe AWt e, vl AP (R ANY) BAR
TARE 2 FYRAANIH)S E 3

ofo] A
- NIHY 201193 &2k 3229 g2 FHFEofo]| o] o]
Ex<a2d MM-1-6>

iU

20113 v]= ZF FE X R&D <4t
<19 I-1-6>

Total R&D by Agency, FY 2011

budget authority in billions of dollars

DHs, $1.0 Total R&D =
USDA, $2.4 All Other, $6.6 $148.1 billion
NSF, $5.5

NASA, $11.0
DOE, $11.2
DOD, $78.0

HHS (NIH), $32.2
Scource: OMB R&D budget data, agency budget justifications, and other agency documents.

R&D includes conduct of R&D and R&D facilities. m AAAS
© 2010 AAAS )

25 : The US R&D Enterprise, P|=r 783133 3](AAAS) 3RS, Oct. 2010

o w2 AA A 199 7eFHE RIBoZ AA npol 3 A A1 sAS A
stElal TleEe ASHoRE FXskal glon, Hol k(R AA]]) B ok
o

-1-7>
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2011@ v AWAHF R&D FA+ ¥3F

<19 MM-1-7>

g8

o "= nlo] kel Fo FAQ HAE E JAV|ES B

THE FY 2011 FEDERAL R&D INVESTMENT %‘ AAAS

R&D Investment Priorities

® New Industries and Jobs

® Advanced materials and manufacturing methods

® S5$6.1b over 5 years for commercial earth orbit
Cleaner Energy

® +5155m (+6.8%) for DOE Energy R&D
Healthier America

® +5956m (+3.1%) for National Institutes of Health R&D
Enhanced Security

® DOD Basic Research: +6.7% to $2.0b

: The FY 2011 Federal R&D Investment, 7]= 383183 3)(AAAS) T3EAE, Apr. 2010

R N LCRCE!

=2 2 JEold EAsE fsted  FA7IYH(US. Small  Business

Administration)] 4] SBIR % STTR ZZI13-S AlP3la o, v]=3}38}a)] ol

A BE YAl E(www.sbir.gov) 9= ALt A+

- SBIR =2 adlo= 117 F*7}, STTR Z 2138 o= 57 371 3o

- 1982 d FA 7148 217) ¢ (Small Business Innovation Development Act)oll £
8l 4~H ¥ SBIR(Small Business Innovation Research) ZZ 132 FTA7|H <]
7/ 2 AFEE 3EAR FEE A

- STTR(Small Business Technology Transfer) Z=Z 182 F47|¢
FA7E 5o Aeoldst 43E 2

&
r2
-
b
N

K

U]iloﬂfﬂh GLP(Good Laboratory Practice : HIQGAIE & 7E e 54T

+F71E) BILAAE AlAE, GMP 43RS AR AR, GCP(Good Clinical
Practice : YA EEF71E) GAE D278 5 AL B T B 4%
AFEA Ha 759 AAY 7es Bt WUzt 7|gdd st FEHT 3
=, A3t 4o A0 JES Fdeial
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Hhol L AP (B )2 A, oFE T whdR Eokdll d#so] lo] Hiol
LS B AT g BYsAY RS oH 9] "= Bl A4 (Battelle)
A Z=E(NAICS : North American
Industry Classification System)ol] <73l A7 #8H;+¢] (Life Science Industry)<
7HA MEAHE ERstal E<aE M-1-7>.
Agricultural feedstock and chemicals
TE A H FA, G718 A x, v A Foll #AEE JdelgE § vk
oledE AMTIE £
Drugs and pharmaceuticals
: BETA A Fo| oJoFE ] A, Aok @ AGAE S BHAH 7)Y
Medical devices and equipment
913t B 9m)7], A9 A 5 A7)
Research, testing, and medical laboratories
Hol o7 3 Y ARl ALY, ¥d 2494 3 d7AH)
: 20079 Al E BEFF =<0 NAICS 541711(R&D in biotechnology) 3

W2 AEa ety ERE
m-1-7>

er
AGRICULTURAL FEEDSTONK & CHERI CALS

F11=FFA Wiet covrmy il inge

H1122>F Soybean processing

= 5 I = Other oilsesd processimg

325193 Ethyl alcohol manufacturing

IZ5199 Al other basic aorganic chemical manufacturing
IPSETL Celiulosic organic fiber manufacturing

IZSI11 Mitrogenowus fertilizer ma nufacouring

IFSIAT Phos phatic fertilizer manufacturi ng

IF5314 Fertilizer (Mmixing omly) manuwufscouning

IZSITF0 Pesticide amd other agriculural chemical manufacourdmg
DRUGS & PHARMACEUTICALS

I=sa11 pAe=dicinal and botanical manufaoourmg

IPSA1F Pharmaceutical preparation manufacturi ng

I25413 In-vivro diagnostic substanc: manufacturing

35414 Biclogical product [except diagnostic) manufacrur ng
MEDCAL DEVICES & ECQUIIPMENT

IZASIO Electraomedical apparatus manwlfactiuri mg

IZAS516 Analyical laboratory instrument manufacburimg
334517 Irradiation apparatus manufacourdng

IZSLLE surgical and medical instrument manufEacturimg
FAZ9113 Surgical appliance and supplies manufacourinmg
IZ9114 Dental equipmentand supplies mamnufacour ng
339115 Ophthalmic goods s mnufactur g

3391186 Dental laboratones

RESEARCH, TESTIMNG, & MEDICAL LABDORATORIES

sa1380* Testing laboratories

541711 FR&D in biotechmol oy

SA41F1E" FRED in the physical, engineenng, and life sciences (except biotech)
EZ1511 medical laboratories

E21S51F Diagnostic iimaging centers

*includes only & portion of these indusiries engaged in relevant life-science research and testing sctivities

A+& : Battelle/BIO State Bioscience Initiatives 2010, May 2010
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@ Adutole 434 g 44t
o w=o] upo] QoA ATAHAL 2000 v AUAFE L T

\=]
o T
e HES HYSI=E 3= Biomass R&D ActZ %%6}9&

AZ vlo] v 2 A7) 2] Y 3] (Biomass R&D Board)

- Biomass R&D Board&= "= oUA|} H FFE7} %%%1

Hlol QAR B upol Nl AE] AN R AEL FH5]
o

o A 719 % A7 294 4P FP5hn dow, 2008 F7b vho] 2

AS A3 A g (National Biofuels Action Plan) %3t

- Biomass R&D Board®l| 712 A& AlFst7] 8l At AE7F 3078 W 9
2 ¥ Biomass R&D Technical Advisory Committee /3

O Biomass R&D Board® 2002'd Blo]Qmj2 I7iHld & V|E2EgS Y53
<3t [I-1-8>, Biomass R&D Technical Advisory Committee= 20063 11€ ]
200239 HE BHd 2 ZEf S oo} o] HHlo|Este] R
- Biofuels : 2010 H£3% Z¥EA 7Isotd, 53 HAF&S Id=E #FA

- Biopower : dA7}A] FHst, £33 AFES IHE 1A

- Biobased products : H}o] 2 7|8t Z‘ﬂ'ﬁ‘oﬂ gt IME AR FFoE Ex 94
o
T

SR 7P%‘3 ] AgeH, 53 @95 A1 A

A EF @9 (pounds)Z F74

oo o]l dux FruA 2 BR

<3t II-1-8>
20013 20103 20203 20303
Biofuels A& 0.5% 4% 10% 20%
Biopower H{r& - 4% 5% 5%
Biobased Products A&
_ _ 5% 12% 18% 25%
(8} 8FA) F A4k div])

Z+5 @ Vision for Bioenergy & Biobased Products in the US, Oct. 2002

o &3H 2005 A E Renewable Fuels Standard(RFS)S 53l

<18 M-1-8>¢] H© uloledg MA ERE UAsly)

Biomass Program< %3t U=
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U] = Renewable Fuel Standardd|A] 733 HG vlo]eds EX
<19 I-1-8>

RFS Targets for B Cellulosic biofuels

Advanced Biofuels Other advanced biofuels

2012 I
g —

5 10 15 20 25

Billions of gallons per year

Z+E : Biomass Program, U.S. Department of Energy

o 20109 11¥ dAA vl YA AYS W vlo] g utolyy] TZAHAEE= v|Ip
Ao ZAx 2770 et Jow, FEE WY pilot 127§, Demonstration 971,
Commercial 670 9<1¥ M-1-9>.

U5 o LA F(DOE) A svlo]eguojtie] Z2AHAE Y
<19 M-1-9>

Integrated Biorefinery T A ZFo] DOE A 43}l9] Sapphire
Project Locations Energy’} 445 4% SHE A7
“Lignol
Pac Blogasol - Mascoma ]
e Fl . RSA
ZTeachem ] _.AP{
POET  ®New Page
@ Amyris . Hakiore | OTEl 2
® Logos ae:a.en ?C‘H l'lll
AR g Bluefire
s ey o
uap @ Verenlum Dlgts
2 :mmﬁm Algenol @
Commercial

Z+E : Integrated Biorefinery Project, U.S. Department of Energy, Nov. 2010
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@ FA% A0 olo $48 L FAAD

O FAF vlo] 24 FAAY

0|2 2t FYROME 4T JtSH0| &2 VPSS MIAMoR |G| 25t
YYHOZ QZaE PRI SAXAWMS FXSUAM Agist TS x|
S WD S

LAAAE Bz A= E

/| /-

o KansasT

- 20041 A Y ¥ Kansas Bioscience Authority(KBA)«= A% #38t7|dE0] e Al
=9 dAFES AU den, 2011del 3% 59uk Gl E FAHFAA A
ol A e r|ds e AF.

© Maryland=
- FF 1097 AR FAYge AL f& 119 29 E A9s= BIO 20200
Adls oldstax 20099 AEHErIY Ads sl AyY="E Maryland
Biotechnology CenterE &3l 2011 4% 3Wigh @& & XU o

o

O Massachusetts
- 20073 & E Life Science InitiativeE A|& & o2 FZslux A7l
AAZAZS 93 24 59w Sy E AYstgoer, 200939 1 587 g9y E
A ashEol R&D FX1S 93 AHHJGFEAHE AFsta, 13 599 &
+ Az gd = A

2

o Ohio—’_|S
71\ %‘32 HOH 20023 F-H 10Lﬂ Aoz A=
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O Virginias

- 2010~2011d 23F 39k 221 & Biotechnology initiativesE 13 FAE oA

olm, o]F 19 547k Zel= web-lab program¥} Virginia Immunology Center

h Y
research consortium< 93] A& A&

@ dutele % J™ute|e 53 22T A &9

A
=2
=

Zt FYFOoME HIo|2EY

HEstof 2dst US.

= 2, Hio|2o4X] & AtdHbo[2 MFo| SetEl =208

o Jowas

- Towa=HU(ISU)= Bioeconomy Institute(BE)E A3l nlo]7|vt &3HA|F,

A5 F ody|A ik A3 A&V A8 B2 "ol AT HE AT
of AFsta Aew, BEI= 77H st 29702 B 2070 ArAok FEska Sl
TS ISUE vle] Al 7Hs 9 & (Biorenewable resources)oll ofgt 4 - BFAL 3}
AS ANASE wZU A Hdz«]] gro] FHoer, g Biorenewables
Research and Technology Program-= &A= Al nlo] 7|0k AlF AiHS 9
Az R e ddd d5e dE ASusS ATsia s

© Michigan=

- 20094 Centers of Energy Excellence

A% e AFsta o,
& AHe #d7dsS W, Blot miAAA AW AT
AT B Ve ddsE = 1—8}1 2}1, 2008 2 20099 43 597k 2 E
A skl en 20119 647HA] 3HR EHE FUE AU A g

‘U il
El
Ho
Fi -

0 North Carolinas

'k

WZF v g2 71#2) Biofuels Center AHS £33+ WS 20070l A|AHsHoH,

R
ol AR AYe £4 F

o Ohio

- A3z Z@E oA & (Third Frontier Initiative)e] U2 S =Z Ohio Bioproducts

Innovation CenterE 2005 AH3¥n, T AHE 14 19 540 99
Wright Centers of innovation GrantE Ao} AA7}s ALDsIeAF, Z2
o/ ZetrE @ JAggs NS 98 283

i

EEL
v
mlo
Ay
X
ofy
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- 20109 esloleF= =y vlo] AEF 47w Al = (bioproducts  preferred
purchasing program)< Al3igt A WA F2 7|5

o Oklahoma=
- 2007*3 Oklahoma Bioenergy Centerg A H3sl &gtsvritista, 2 &etsw
FHY s 2 Samuel Roberts Noble Foundation 5 37] 7]&%3% &3l n}
ojoEE B nioleyAls AFE Pkl low, cellulosic o %
AME Y8 1,000 olo]AY D= Fr

-

O TennesseeT
- Tennessee™ 8t (UT) Biofuels InitiativeE &3l FY% 7129 Cellulosic &
< oy Ay 2 dS Adsta on, 3 3d3 oy AAde
UTA A @o] DuPont Danisco Cellulosic Ethanol LLC/\}Q} 2o 2 AP E o

2010 19 &
-5 AL uEFY A WA cellulosic EHE FF F shtolHA
2 vlo] A FAES AR [AZstr] 3 EEERE ALEE

|

off
2

rr

= A 77
T

A3k Al

o WisconsinT

- Wisconsint &H(UW)E& &3l 20073 Wisconsin Bioenergy Initiative(WBI)E A ¥
ate] wlol oW &7 A 9 s 3

@ W8 WY R&D TAZ ¢ A7|& Y3 A z=23Y 9

7t FYPSe MEDiE RAD S MI U A|sol Algisl £x2 9lsl Cysi
Clorst mEaEe AlMslD 2Uoni, 2008 0% AlMED Q= mzawHe of
o 22

O Arkansas
- Arkansas Research Alliance Programs Ald3ta low, 43t &
gsruk Vs AYs VsE AFsta, 3= 2A4S 53

& FFS I Bobel FAES FAY A
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0 Colorado=F
- 200995 H Al 9= The Colorado Institute for Drug, Device and
Diagnostic DevelopmentE &3l vlo] o5 7|=9] A X

O GeorgiaT
- Georgia Institute of Technology Wel|l Global Center for Medical Innovations&
ARste] A S5 H B 87|E9 dE X

O South Dakotas
- 20081 B 2009l 57 ATAIEE AAdE] ZEHUE] SHATE A
1 o, AFA F e translational cancer Aol A=

d&
ol
o

@ AATA 2 AFAL Z2aYP FA

Oj=0ilA] SFnfet HNFALS| 70%= Z2|ZL[Of, HAIFEMZE, FXA], HAH[L{o}
H HAlL S SUFo axiet 710 HSED Ao, HHX| FoME A2] S0l &
|5l A8t E o] SBIR/STTR ZZ2Ho|| AIAE 4+ UEE

< R
= 3ol X7IEA Az 2EY = JURE X|Hsl=

Ly

o0 Kansas5
- Kansas Bioscience Authority= 2009 53 % 98 & 87 W FAstHom
ol A=E 1%, AEANET, ulo]lLdyA, ol eA® 5 SEFEokd] JFH

HEZ ZA7be] dE= FHAa 23 59t 28 E U3 Vao 2Ry 24 F3

ol
~

© Michigan=
- Michigan Retirement Fund+ W A|ZFFoll &)k 7] Foll TRt dow,
o= 39 28 & 2719 private equity partnershipsell HlZsle] wAIZEF A
714l 2 =

O VirginiaT
- AgRo] SBIR TR wj IWEES AL F Y TIPS 249
o, 20099 49 A ¥ Omnibus Bioscience BillS &3] NIH SBIR/STTRE]
HAIREE AFTE 5 Ave HEY ZAE A
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@ R&D A FA

o m=re] 387) FollA R&D Al FAIE siFaL glom, 77) FolN= &F7L
(refundable) MAFAE 47] Fo|A = o] 7}5SH(transferable) Al A 34| &

AFsta AS<iE M-1-9>.

tlo ot

12 o

) FHE R&D AYFA A=
<% IM-1-9>

HQQEEE

z
7]
00 0 0000000000000 0000000000000000000000

GA
HI

@ The refundable tax credit is equal to 6.5% of qualified
expenditures, and it may be doubled for bicscience firms.

SEE505 5 2F 5

R&D Jobs Credit

The R&D tax credit has a carry forward of 14 years

Washington has no state income tax. Instead, a Business &
Operating (B&O) tax is levied against businesses. The R&D tax
cradit can be taken against the levied B&O tax.

[ ] Investment credit
Effective 1/1/2011

Z}5 : Battelle/BIO State Bioscience Initiatives 2010, May 2010
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() T8 nHlo] &2 2H

@

@)

.

(1)

@)

AZ A &5 W o] nio] 2 XAH

AAH ez 71 B2 Hielewlx 7ol #2sta glom, A0y 1909 559

F= U= Fde 28E 78l o]of 291E 747‘]‘3}3’— aL, HARS p8o] o]
A

oA m= FIHHAYNIH) I8 5 392 7|=31n

Ao vio] 223 2H
oA 719 & 2 ERFd 39S xAsta 9o, ulol - A YE} - uio]Q
oo - A Aets FAHoR AL 6.2%7F upol LAkl FASEAL 50099 7
2%

o B9 7|del EF FAH, 53] AL 2 AEdtel FHe Easta a

—{m

Y E =+ UCSD Connect, Technology Transfer Center, BIOCOM &< 7|3
o8 FEHoz +9HIL AU,

- UCSD Connect(http:/ /www.connect.org)

- Technology Transfer Center(http://invent.ucsd.edu)

- BIOCOM(http:/ /www .biocom.org)

H2HE nlo]e E#2H

H2E ulo] R F Y 2E I} AA st BIFS v 294 dFEtH, At A 8A

NEHAAZE 136704 2 7S B4, %Zdﬂ g AFFA T 52704, AFA R~

QA7 51HAL & ThEFSE Eokol]l E3Es) 2]

- MIT - Harvard Wistw - 2B gw Fo] T34 9T F3PstdA A
Y wS7|Ho] JFta ol ¢ ] ]

- 53] MIT®] 7% Technology Licensing OfficeE &3l 7]
oA wid 207) o]/dY startup 7IFeol St U= AA

27 =7

DR ERTICR RS EL

F YR (USDA), =W3(DOD), A FHFAHNSE), F3FF(NASA) 53 2o
Theksh Ag R dola A ste] #EdE R&DE A Ystal oy, F@HEA

A(NIH)o] whol .o miol A Ae] G4 1.
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o MgAEe] BYE T3 g W AR HARAR el FPRAANIH :
1 E
=

National Institutes of Health)> ¥]= #Hfo]Q Fof AF/Nd FxoA 7HF &
HTs "@9sta e 7]#olH, NIHE 2770 A4 &4 d7713s B8t 3l

o Al T YR AT AY BTl Wy =+
- NIH= tishe] oz 338t Aol Be Ags Adsta AAT, gad+71+,
B 2 7E d2Alojad V3o A7 R wFdE APsta Sl
- 200949 NIHO <F olgd+ 2 wSso wiAE o2k NIH 7|54 4F 2159
gefo] 4w A7]HESFHA American Recovery and Reinvestment Act(ARRA)
of A wjAE 449 2 5 oF 2609 Ejd] <y IM-1-10>.
v NIH 953 AT A ¥ @3 (Extramural Funding)
<719 IM-1-10>

2004 $22,548

2005 $23,120

2006 $22,853

2007 $23,171

2008 $23,215

2009 $25,838

S0 45,000 410,000 s 15:000 420,000 425,000 430,000
NIH Funding ($ Millions)

Z}5. : Battelle/BIO State Bioscience Initiatives 2010, May 2010

O NIH®| o3t <fF-d7el thgh dnkz<l
of Extramural Research)oll* =33} o
AAolv AHE AAste TAVIHEA HAES ZEIH Y, AdT &
e
=

4 HAE Fo #HE FE

o 20113 NIH®| A o4k 3229 Zejon o]F R&D dAhe 3149 224,
F8 dAFEoks & 2 AHZAEHAZN(ASD), o=, AL FolH, r=1t
E7)E/NEAZENNI) £ THHYIZEE FYNSLS) 5ol FAEI <1 d
m-1-11>.
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20113 ¥]= NIH 94t
<19 M-1-11>

THE FY 2011 FEDERAL R&D INVESTMENT %‘ AAAS

National Institutes of Health

Total Budget: +2.8% to $32.2b National Institutes of Health
R&D: +2.8% to 531 .4b ) in billions of constant FY 2010 dollars

Cancer and autism spectrum
disorders

AIDS research - Global Fund

Neglected Diseases (TRND)
® +$526m to $50m

National Synchrotron Light
Source-ll (NSLS-I11): $33m

National Nanotechnology
Initiative: +6.0% to $S382m
Therapeutics for Rare and

Z}& : The FY 2011 Federal R&D Investment, ¥|=}3}318-3 3](AAAS) L3EALE, Apr. 2010

718} vlo] 24kl #HHEE FH P AR EE ol T
- ti8te] A e R&D H]-&-(Bioscience Academic R&D Expenditures)
: = 2 A &(NSF), http:/ /www.nsf.gov/statistics/nsf10311/
- g SHEAY A7H A Y(NIH Awards data)
: NIH, http://report.nih.gov/award/trends/State_Congressional/StateOverview.cfm
- Y4213 A X (Clinical Trials Information)
: http:/ /www.clinicaltrials.gov/
- A st 570 ok et 89374 (Bioscience related Degrees from Academia)
: ¥ WSHF NCES, http:/ /nces.ed.gov/IPEDS/about/

(2 Autole FIZF
o H79 Hio] AR AL oA F(Department of Energy : DOE) =2 F
A=, YA R o= 3709 =(Office)o] BHF ] <28 M-1-12>.

- #8=(Office of Science) : 7]Z | A 287} (Basic Energy Science) % H}o] 2
37 A+ (Biological & Environmental Research)
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-qUAEE 9 A7 AT A T (Energy Efficiency & Renewable Energy)
* ZEIX|Adof| L x| o1 24 (National Renewable Energy Laboratory : NREL) X|¥

- YA HaAFEZZAH E S (Advanced Research Projects Agency - Energy)
* ARPA-E= 20074 America COMPETES Actof|

Sk

(America Recovery and Reinvestment Act)0l| 2|5l 4 =H2{E HiEES.

o2 oL X2 (DOE) W Blo] Lo yx] FHE A

<19 M-1-12>

HEERon, 20094 Z7|FH

DEPARTMENT OF ENERGY

Office of the Secretary
. Steven Chi, Secretary

Federal E
i e
Commission Daniel B, Ponernan, i Ofices
Deputy Secretarv*
ce of the Addvanced Research Asmistant Saevotnry
i g Office of the Office of the E K H e iocal &
ey || S . TR | R
Administrator for oy o sy
National Nudear i - — Coveral Counsel - o Poliey &
. Eristina M. Tohnson Di. Steven E. Eaonin Ini timal Affirs
S%ﬁ;ﬁmﬁm Under Searetary Under Secretary for Science —— —
. | | Chie Fimancial T ﬁz;.s
- Deputy Ad | | Assistzmd & s
oy Defiense Programs o Roreeehl Enay W e [ e — L] Bt D
Officer
-— T&m' — :‘_:%‘;:“mm Ecoromic Impact.
Mongrelfovation anagemrent. | ek ] s
Capital Officer Ulreasty
|| Deputy Adudidstyato - .-\smav;.r
for Maval Ressciors: Fassil Energy | | P i Hasbg,
| Dl':-“gmun“ &“:s:y — smm Fublic Tntellizence and
m Alfais | Counterineligence
Associate Adminisgutor L] Asshotant Sacrutary
—  for Defeuse Nuckar W; Eﬁzﬂm
Asoc e Administrator Chlllen: Infarmation
— for Emergency e L Administration
Operatinns Managmnent
| ] ﬁ;&‘:&mﬁmﬁ:ﬁ O e, Soulheastor Paer Bonnell Puver
— Am;:.mmz Werbern Arva Py Soulhyestern Power
& Al mmistration Adrndnisteation Adpinisrration
* The Deputy Secretary also serves as the Chief Cperating Cfficer 26 May 09
A& : DOE Biomass Conference, March 2010
1 [e) > ) )
o DOE= 2007 9¢ Hloledg At 3l AAY "ioleds s4e/mAds A7
=3 O] = = A = 5 =
= fs 370 AFAHE At Holedr A9 sHE ZEsta jlon,
2007 3% 2l E AYsA I 20109 73 59w it ALdd oA,

- BioEnergy Science Center(BESC)
- Great Lakes Bioenergy Research Center(GLBRC)
- Joint BioEnergy Institute(JBEI)
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o I HA A AN A A4 (National Renewable Energy Laboratory : NREL)«= W= 9]
A= W iR BE&3F AF/NLES S T8 AFAEE 19773 E Foll ¥ A
A2 (Solar Energy Research Institute)= A]ZFal 1991 o HAFZHE = H
ATALE AALOHA o]FE AAY o]FoZ HAMNA AT
- FEA NI AT H YL 200080, 20109% o4t 39 7 e¥h

el 2 o|F 4% 3¥iwk Dejy} nlo]Quj s gl onpo]Q gjutol ] ol TR
I PLe<ady TM-1-13>.

v FHAPAN YA ATFLE(NREL) ¢4 2 F Y 4(19779-20104)
<ag IM-1-13>

NREL Funding and Staffing

600 T 2200
ARRA
W= Infrastructure and Equipment 2000
500 A == (Jperations 1+ 1800
— Total Staff
—_ - 1600
i
fz': 00 - 1400 @
= &
S - 1200 &
o 300 %
w - 1000 3
g £
= - 800 =
= 200 =
L - 600
- 200
0

R0 g0 D D b D o (0 0 D B D D D G D o ) D DD PSSO E D PO P
SO EEFF I F PP P I T E T IS TP

28 . NREL Overview, March 2010
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o} AAMA

(1)

AZE FAHY volo Y A= 7 FA

o WF FFI AWFHS AFVNte HiRoE NIH 5 SHAT29] 71&e]dAl
=, YT AAANE BeAs, SHE A7dE g WAANAE 244 5 AN
T Qe FASE Adste 2ZES ] d=ZgE dRetY FHsE Fsa
o] o
A

T vl AVAAE J1E Hedo] FA A Az 7F AL &
zEglo] F49 44 Axe TE FHOE WY PE s

CRADA(Cooperative Research and Development Agreement)E %3l FHA+F4
o} WP AFE EFXEm den, 198" FA7]1H A (Small
Business Innovation Development Act)o] ©]%F SBIR(Small Business Innovation
Research) ZE2IH T S 47199 st 3 F 7ol &43to] =

A 719 8kal =

SPUeE ol e dged Aty YHAT F1 2 F27199) AT
sl AL 97 WAHY 2A wd P
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m 7 HO|QAMA AIE2 20094 506 EH2{0| O[=0{, 20054-2009H Q1E
9% S7tME =o|1l U=.
- BOMHZ = HC|Z/&AAAH 0] 20Vt 200949 F& A|ES| 78.3%°1 3962 EiE{2
AlEE ddsta U2
m 20004 7|& S8 MZAT|Hol $=2l(Revenues)2 119 |KZ=Z FACHH| 8%7}
S5t 1, =&d2 28808 RE= 7[F6 A CHH| 68%7F & ?:.
= 20140 = 7382 THE{o| A|RS AT Zioz FolE|ni, 2009H-20144 ol
o MEES 7.8%2 oEE.
@ AF 7=
o 2009 FrH whol AT A HduiEl 42% S713 5009 EelelH, 20051
2009 A S7HES 9%E YEHE<E MM-1-10>.
39 ol A4 A1 E3(20053-20099)
<3t M-1-10>
109} €3 109 #=2 BT
L:] = O (0
eSS ($ billion) (Euro billion) S7HE () Z7}8 (%)
2005 35.9 25.8 -
2006 40.4 29.1 12.6
2007 44.4 31.9 9.8 9.0%
2008 48.6 34.9 94
2009 50.6 36.4 4.2
Z}5 : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor




@ 449 8%

o 20099 7]E 9 AA7|He ‘F?Q(Revenues) Actelion, Crucell, Elan, Qiagen
= $371og91 FAY F FUS7F 507 F 1199 FEE 7= Adn 8%
Z7Fst AL, R&D H1-&2 4371499 60% ?5;157} R&D HI-&& 7FAFol| wel A
Ao = 2(7 Aastd oy, EE4e R&D HIE A SO mEk 28807 FrEE

71Z58] Ady] 68% A<t M-1-11>.

43 Hlo] £4+ ¢ & 3H(2008'3-2009%3)

< MM-1-11> (Z%] : = million)
T £ 20083 20093 5 7HE (%)

A&7 X Z(Public company data)

=) 11,010 11,904 8%
A7) ] 3,454 3,370 2%
Tol(Zrse &4 (913) (288) -68%
A& 7FA] 33,426 44,300 33%
AL () 48,440 49,120 1%
1u}o|H A (Financings)

BN 22 = 936 2,091 123%
IPO 4=(7}) 3 3 0%
HIG 71 2825 1,005 836 17%

7| ==(No. of Companies)

BRAND FOh) 179 171 4%
HI437149 5(0) 1,640 1,619 1%
Z 719 F0N) 1,819 1,790 2%

© 20099 % ¥ "ol ool ek Tol R AHLS F 289 FRolH, o|F FF
719¢] ko] A A (IPOs, Follow-ons )& 2009 2
Antk f-2o] sl 2u) o]} Frbetde<ay M-1-14>.

- 53], M@= 7|9k QiagenAt4Y 6% f2) 2 ofd W= 7|Hke] ElanAh4 Y
5% §2) 5 2/0Abel 93 o]l dA AALS A AE7Y THolWA Y 44%
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¥ vol 7l moldy 43
<71 IM-1-14> (&9 - 109 7 =)

Capital raised by leading European countries, 2009 European yearly biotech financings, 1999-2009
o ars Bl Other

Z}5 : Beyond borders, Global Biotechnology Report 2010, Ernst & Young

@G ANF &

© 2009 FH Hiel A A1 F WY/ B2A 0 Eoke 783%5 A, 1
So] MHl2A AFAZ FHAIGS 89%E A E<E M-1-12>.

g vlo] 4k A F#(2005'3-2009')

<3t M-1-12>

T ' H] & (%)

Medical/Healthcare 78.3%

Service Provider 8.9%

Food & Agriculture 8.5%
Environment & Industrial Processing 3.0%
Technology Service 1.4%

3 Al 100%

Z}5. : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor

@ A9E F£

o F9 vlo]aky] A& AF|Qlo] 228%, olElE] 14.7% B|EFE HA<{E IM-1-13>.
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T Blol e I7HE A A #£(2009'F)

G) ANF A

uo]_

<3 II-1-13>

A 9 H & (%)

25l 228

¥l ] 14.7

=9 12.5

o = 12.2

BN 8.4

oA fa=ot 29.4

3 A 100%

A+ : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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o 20149 f9 nlo] A Al 2009 tiH] 458% S71SE 7389 @] & A
o2 AWE<iE IM-1-14>.
49 ulol o4y A% 200920141
<3t [I-1-14>
109 & 10 =2 il Ry
ae 3 9 5 271800 ®
($ billion) (Euro billion) 571 (%)
2009 50.6 36.4 4.2%
2010 54.6 39.3 7.9%
2011 59.0 425 8.1%
7.8%
2012 63.6 45.7 7.7%
2013 68.5 493 7.8%
2014 73.8 53.1 7.7%
25 Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor



. #3 vhol e 43
1) ol oty $43A L A4

o HpolerlE/NY TEdEY B FUIE T Eokel VleiEs §F AAE ¥
1=

st v FHAF(EU)S 2000 Lisbon F43]¢ o] %< Framework Program
< B3 AdFF97INE g9 nolA S T FARCER AdeEn 1% 2
ojg Fof A¥s Fdlstn 9o, 72 Framework Program(2007'd ~2013)]]
oaf B - upoll - AF - FAFN L 959 FEE FAL A

- A2 7|qE vio] @ FA| FF, vlol LY 2E SABA F3 B

o EUx A&7bs 3ehad #3 #87]¢ E£WF(SusChem TP) B = A= =
239e FAS 29 A4 Edst e AL A9 $4E Fjstn
lom, 7 sAFeitk A R&D ANZZIY FHI 918,

- SusChem TP(European Technology Platform on Sustainable Chemistry)<= 2004
g Fuel BC QutadTolAlsl, fasietas A, faulol oAl BF
o7 TAT 47149 4 FEULY.

N NES BEERELEET SR PEER RSP ES EREE SR
R&D 2 Ado] B¢ thild 77 ARAY Z2age] 3.

o 89 Afde /MEE niolrles E&sld AHsE FXea e 7k,
=Y ZleNE xgo] AL sy, F= - FY - THEE FAHOE Hlole
NNeNdes SRR FA8A e
- =Y A% 2003 IS 2015 AR AES FHskL 7|28 7|ke]
ARA FEs TR AA 29E #A9 ArvAS Ajgstal, 2003d 1€
Bioscience Innovation and Growth Team(BIGT)% TAdste] mE P vlole
A S o]Z o Ak “Bioscience 2015"E E==3to] A8t S

- 54U 23 vpo] ey A =2 32001 ~20051) S FRE] 2 ATSA,
Agrler|nt 5, d7EAd T s dA 3

- IS 20068 7HA] R FH L] Blo] @AM IS HRE AP 19 53N &
2 F<(Plan Biotech Z=Z 1)

o B3, oldAUEE TR el Aok A ARG FHeR G AN F

=3 3t
A8 ulo] oAty AANS £ /|GEANILEF(ETE) AE|Zelo]= ofd A= o) A
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% GLP 94N E 2 GMP QAP ABAAAS 93 55 v
0N AZTEIINES BEFo A AYFHE AFE 2
t 8@ 2908 4883 9.

EU A= & BA-5594715 5L ALKH AFS 243817]
F&A AP BAEA A=) Europe 2020 7 = (Europe Strategy for
g vto] 2 A AE(EuropaBio)= & A olPS g v}

IRy

<5t E 3 (Headline Targets)>
D 20-6441 AAES A 69%NA 75% F&
@ GDP "l¥] A3 /| #R&D) FA5 @AY 1% 3% 2

o9 2020 ® 71%, YA E3H#(20/20/20) : 2A7FAE 90d thH] 20% P T
A A A @ 15%° o2& =x7] #E Bl%%elo%i s
(EU Strategy © R (poverty line)o|st H&AE 25% =
for 2020) <Europe 2020 agenda(5Hl &X €4S 9% o|UMEHHE)>
@ Smart growth(A &4 7)
2 Sustainable growth(A&715/374)
@ Inclusive growth(sHH37)
@ Smart growth(X 34 )
o oj¢kuolQ : JRQIBtE ook, I ALY okE A
o I¥ntele : GMO TAIANE
o Atdutel L nlo] o8 AF % nlo]e AR Wid AY
@ Sustainable growth(X <7154 %)
F ¥ 2020 O olofutole . &3] /AR 9, AT (EMEA) 119
AAAGS o I¥uto]lQ : GMO Aul Al s}, FAEE Y
93k o Atgute] L : Akgnte]l 2 K Y AFO] E(www.bio-economy.net) 7HA,
7133 t$S A Aol 9 HauA =3 F
frgulol 2
A 48 @ Inclusive growth( ¥4
FRAE o of¢kute] @ : mpo] e /oJok ofbgx] =R Ald, 2010 1¥ EMA

2015 2= <t ¥E, Advanced Therapies(A| %] E4)
FAAXNEA /2 A F) g AR Thol=gkd
N 5 2007d EC 1
o a¥ulol : 7|FWSte] i3k B WIE GMAE B AFol g
Factsheets &7t
o Atgntel 2 sk Hlo] & EJ(EFIB) 774 (www.efibforum.com)
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@2 ¥ F8 Ho|2EH2H

O 9= o] LF 2 2F
O &2ME Hlo]QF P ~E = British Biotechnology, Oxford Gene Technology
(OGT), Oxford GlycoScience &°] Y3t A=

&

el =7l
= =X

[

2 X vlo] L FH 2EH = 20009 FA] 5009 JALE EEste] Wl A
EAME-A 5 F 2009 JIALE FAAE S

o Aol nole g aHE 7Id TA 9 %'315:1 7b @50 e, 53] Pfizer,
Rhone Poulenc Rorer, Eli Lilly & =3 AF7|¢ D FA7|He2 FA5
A+

@ ZFx woleFH2H

o ZFro|E= 819 npoleZHAEHI) Jon, 7+ ZyAEHvt E3F Eokd U
g AdS sk <2 d M-1-15>.
- Medicen Paris Regione ¢ - FFAAA & Ao 53532, Lyonbiopole
S A - WAl - XA, Alsace Biovalleyt 25 7]7] Hofd E3

g2 ulo]e FE2H dF
<19 M-1-15>

MNutrition Santsd Longdwvits
iLeE

Mutrition, healthcare
and longevity

Medicen Paris Region

Alsace Biovalley
PARIS STRASBOURG
High tecnnologies for health - From genomics 1o drog
cancer, CNS, infectious diseases,

non invasive surgery

imaging, molecular and cellular et Oniooe

therapies, dmug development

Atfantic Biothdrapias
MANTES /f ANGER
Bictherapy. biodiagnostics

Lyonbiopole
LYOMN /S GRENOBLE

Infectious diseases,

Prod’ innow vaccines and diagnostics
BORDEALIX
Foods, Health
CancerBloSants SRR MARSELLE
TOULOUSE MONTFPFELLIER
Cahs Emerging pathologies
and orphan diseases
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@ 2FZEWE nlo|LEH2H
o 9= U g vlo]ZF g 2FHol HIElY FFAF FY HIEo| HlwFH =& HolHy,
ok 5071 Welel #H o] 43t 3 2 Dundee, Edinburg, Glasgow A

Aol AA L U+

o FAH FANEASBL 22 Y= AL AAZ SAAWHRI} 1996 wlo]
o Joz

%l BioRegio®] ™A

Sl Medicon Valley Academy& 7|%
A HeHEoF 30001 7Hel riw B 7
2 &Fsta A+
O SPuj AT (Ambassador) Z2ZIHS Tl IA uF ¥ FEE FHa Us
- AlAY e ARt SYaE ke A YEAR vYE 8y 3 7]
oA FAH HEY tig R asHor H

SEE I E R B
(@) 78 Holedy 3F 4 fBT AY

O 4 Zleold7|#

o 9 A 7|&EelH 7B Z BTG(British Technology Group), MRCt(MRC
Technology Ltd.), FIST(France Innovation Scietifique et Transfert, &3 A7 7]&
A CNRS(HHEFTGATR, 7239 olds 99) 5°] U=

@ fr¥uto] 24 A & (EuropaBio)

O frnto] @A A (EuropaBio : European Association for Bioindustries)> 1989%d 7
MEA A GAZ SL3A Y SAGB(Senior Advisory Group on Biotechnology),
1992 79 67/l=¢ nlo]AFAE 3] ©A| ESNBA(European Secretariat for
National Bioindustry Association)”} 3 3le] 19961d 9€ol A HE.
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)
k1

1
©

AFd : Andrea Rappaglioski(GSK, fHAdF 29 A

-2 9 14 (AH-F - Ms. Nathalie Moll)
oA}
Bolag
43
. Emerging Industrial National
A(%rl_ioﬁd Enterprises Héalt};lc?f ¢ Biotech Associations
ounce Council ounce Council Council
A5 %
AHF=(1378)
o 3¢ ¥

- ¥83d ;1871 2670 vlol oAb T 3 (1,800 F24719)
- 1439 6670 1Y

- 53 70

ie]

o & W& FA 4B B2 A AN A, A, A7AY A9

@ 9= A 738H (Office for Life Science, OLS)
© 20099 19 Fx3 FHo2 AWHGIde] =Y vt 4%
ol vl AFTHoEA G AW ASAS Adstaat s =ovF 24 4.

o olel et Qo] AT T2 ANE Bud HuA FF AR
718} 8 Al 5 (Minister for Science and Innovation)ol] &3l OLSE “+4d 3%+
- OLSE @) Aok, SJoplol e, Slobrle wobE olg2E AR 4

- OLSE md ge] AWAFAAS A% Jbesn noh Pepmon WA

=
7 g8l AR AN 2HHE 4 53
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O FR/AMY
- 979 F7Fe] A48 22(NHS, National Health Service)2] 3213}

- YA H-= ‘Innovation Pass’E T sl 7o mAu] 20 HIek A4l 9
oFFs AH

- 2010/2011'3 2,500%+ #Z(3+3} oF 37091 ¢)) o4k HA

<82 ok Ve &8, AFAIY T E AR AT o]

Sciences Super Cluster 4 A

- AR AL B4 245

AR w2 77 Aol tid FAE $8l UK Innovation

Investment Fund %43
L ABE Wt 17:—74}7 44 7 194 50007 2 (33t 2,300 9)

z/q] 71-1:1:] ;q]r_‘ Al /\]

=29 93] (The Technology Strategy Board)w 449 R&D<$F 7]&7ld
R&DA FEYHS AYstr] 93 1,8007 FZ (g}t 2709 ¥) 9] ‘RegenMed’
T2 A

- 3o AW et wlA E

- FHEAH (UK Trade & Investment, UKTDS F3l F= 7z A v
o] vy ]U] A FXE& 98l Strategic Investment FundZF-¥ 1009+ F=

S o9 2 94 Qe XY olalRAA AYe A7)

“ (Enterprise Ireland)
N9 ER U9y TAH S84S5 @Tet
02 A FHA FEHES VYT A
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A4 H (Incubation Centers)«= theoly AF49 ofoltfo] A% 7H5idS
Z2ES F UEE dfFed, 7IGNEEe HE5de St James's Hospital®ll
AAE PSS xY3glon, o] AHE Agy AYXNEE Y3 AFo 53}

o AN (Industrlal Development Agency, IDA)
- AT LS = AR FAE T FAE SAAVE ARVIHeE g
g = A4 ﬁ]r-‘-z—‘fﬂ"g KCRes

o 8 A) T(Science Foundation Ireland, SFI)

- B8 A ArE AN = ilalxﬂu‘roi Hio]l @ 7Rt oy AHFAV|&,
A&7 AJA 5o TgeFek okl AA AMER AAH HEvle, 44F 7
de WEd 7ol =2 51 Al Cq:rLX}fﬂr dTE A

A

H= 3T
<69 97 o)l e AYSon, V1T we Ayl ATAEC 2

o oldWE v}o] @4+ H 3] (The Irish Bioindustry Association, IBIA)
- ofdAM=9o] mpo]AH S olmme Wi®A<Q 7|FE  Irish Business and
Employers Confederation(IBEC) 442 2 ofdMEA] vlo]7|&S FHZIA]7]
o AQeH BedHE BHoz BE F

o
= &
e
()
nJEL i

OﬂE Growcorp, Seroba, Delta PartnersA}e} 22 Hlo] @ Fof ZFHlA]

Fol BEHI U2

o} AAMA

D) vol 24ty BEAA T2 AIHEA €8

o F=¢ A% 20099 19 F=o] AW HAIFAAM Y] 22 XE Fars] st
24 g= AR AW (Office for Life Science, OLS)S A Hsle], wjg) =
o] A AIHES A& Jhesta Boh HeopHow A7 7] S8 Fy-o A
S 2Ase 98-S FYs UL

o HF, QlE B AVIEE F ofAlo} AFTFAAME Hio] A SA8S % AEx
S A9 - 295t nlo] S AAHe R S48t e
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9 ;1986 ‘HMAE RHE
Biotechnology)< A 93l
F, Jdzg AL F AT 5

T 7HEEo] BTioko] ot L
- A7}EZ : Economic Development Board(EBD)+= T 34tdE 4tst A7lx=
A Hlz2U2A 9 B AYES Y - Fdste VHeE AE
©] 8} 1% (BMSG : Biomedical Science Group)s T/dste] nlo] 24k

50 o3 = MO =25 o
d TS A gF S Fst A5

FA4dF o uwgt nle] 2 7]& % (Department of
st BTAHY $4e 9% A0 A4, 99
=

o $euets WATAANA vlo| Lol ANS 718 B BUBASE APzl
ol FAH AAFHT A welF - GEH FAo] FA A& wh, vho]
oRoF AYE L AT WARANY AH 7)F, A7FA, FAANSY 75
5o A9 4 Qe A B 49 Pa

@ AE: SAHFE AT FHutolL ¥ ALdIA #4d B8

o AFdHlo] @ 7)< (White BT)S Z+E 44 2 dUA] 55 Aakslr] 93k o nfol
L71e2 oofuto] 2 (Red BT), &A1l 2 (Green BT)ol| o]o] A|3¢] BTEHAS F
=% Aoz MY Jon, AArts ALy AFKuE F8Ete i @
A AMEAUAE FalA oz A F 9lo] AAl =] BAAeR KA}
EIIE<S
- EUE A&7bs ststeEed #3 371 F:WEFGusChem TP) B ZH A=
Z2adE T A AAEY Ed HE A A9 B S
ki glom, 7t sdmuitt A R&D AYZ 23 FYHEL S

- 0l=2] 7% Biomass R&D Act of 2000, H}o] Lo &r2 A SAHS 93 =AHHE
BEF AR, AF B#, USDAY He|eAF AFAE 2 $ATHAE 5L
S Jom, 7t FHAFAAE AFdutol o5 9% 1z 5 T A A
AL Akl s

£ aguele AAF $4e AR WA TAZ RAG v}, wgn
oF ATAY AHEEL AR Adste] Seivel vho 2.5 o) W
5 | AAEA vhdol Bag,
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a2 =

7t 4 wolodd B% ¥ A%

m 2= HIO|QAe! A2 20094 337 =H2{o| o|=0{, 20054-2009A QW
13%2] MZAME =Ho|D Y2,

- BopgiE = C|Z/AAA 0 2oty 2009 L& A|RFO| 40%Q1 13521 EHEq 2
AlZE dM5ta US.

m 20074 7|& U= Hio|2HIX7|HE 577Al0|0, =9 H|eF 4l Hio|27 Y
sl moj=zfol 2t 2 HAE &HE S2 s siel7[¢ot M&A 2! M2 MF
E FZXstn US

m 2014H0|l= 515 E{o| A|AES YAME Zioz2 AMBE|O{, 20094-20144 o1
™ MEAE2 8.8%= 0==.

o 2009

d UE nplo] AR A|ALS AAH] 6.3% =713 3379 &Eloln, 20054
20099 AFHTF 7SS 13% S JEFI<E IM-1-15>.

UE o] 24y AlF & 32005 -2009)

<3t IO-1-15>

109 €3 109 #=2 ik
a= » o 27+ (%) 5

($ billion) (Euro billion) 571 (%)
2005 20.7 14.9 -
2006 22.3 16.0 7.9%
2007 247 17.7 10.6% 13%
2008 31.7 22.8 28.7%
2009 33.7 243 6.3%

Z}5. : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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ot B
o 2
=
V

o YX Nikkei BiotechAl= YE n}o] 4k A|AFEE 20093 7]
hYA

=
WSt = vl A 7] DatamonitorAt A8 9F+= ZFo]E Holal )

A& vlo] 4F] AT E(2009)
<29 [I-1-16>

Biotech Market in Japan (2009)

Services 1.5%

Bioinformatics 1.4%

Biopharmaceuticals

29 . 2%
\2.414 billion
(US $24 billion)

S

Drug raw materials
2.7%

Equ tpment/Reagent
6.5%

Pharmaceuticals
39.026

Agriculture/Fog
32 2%

Vaccine
7. 1%

Diagnosis
Enzymes/Chemicals 8 4°4

10.0% ) o
Source: Nikkei Biotech (2009.12)

25 GEule] 9 2~E 2§ 3] Nagayama ©JAFE W3EAFE(2010. 5. 26)
2 4d 8B

o YEo ol MA 7Y F= 20079 7IE 577NALE, A% 58670 At HlE] 7H

=
23 AL ALEd W@ =1t de<ad [M-1-17>.

dE dxE Hold A7) +
<19 M-1-17>

500

500 |

400 |

300 |-

200 |

100 |©

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

25 dEule] 92~ E 2§ 3] Nagayama ©JAFE W3EAE(2010. 5. 26)
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O UE A3 B9 FEFL ot e} o] wid FE3] Frsta 1o, 20061
71 29070 A eF3|AL7} Ef L] XES Ao FAME<IE MM-1-16>.
A& A7 e e EF
<3t I-1-16>
19903 19953 20003 20053 20063
o) =+ 22 34 51 67 65
o = 3 9 23 27 29
=4 8 20 15 18 16
Zg 7 7 8 9 9
T 0 10 20 30 32
o vk 16 18 24 18 17
e R 9 35 48 104 115 122
Z A 91 146 245 284 290

2}5 : Yano Economic Research Institute

h=d)
=

dEnto] I 2 E Y 3|(JBA) A&, 2009

O YE9 Hiol2 Z|HGF/N(IPO)= 20021 d Trans GenicAl 2 AnGes MGALS A2t
©Z, 200997HA] 257 A =0k E 1D EFANE P
- o] = 167§A}= MothersA] &l AAE Q1 11744 =

Jasdaq NEO®°l| 7374,
- 20090 = 47) wlo]l 2 7)o 711G EAM<E M-1-17>.

Centrex, Hercules %

20099 = YE nlo] L Eof IPOs I F

<3 I-1-17>
714 F 4(¥) IPO F7}(¥) 200932 F7H(¥)
JCL Bioassay 386 million 600 671
Tella Inc. 285 million 310 1,160
CanBas Co. Ltd. 1.2 billion 2100 1432
D. Western
) 870 million 290 211
Therapeutics

Z}5 : Beyond borders,

Global Biotechnology Report 2010, Ernst & Young
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o AR AYSL Folme Fuan )UE AYES Fuar] sl 1971
Bo) M&A 2 WA AFE s 2087 AS<® M-1-18>

Qe AGAGY 9719 M&A A

<3t MI-1-18>
Al 7 A&7 3714 =9 o3& oF
2007\ 3¢ Eicai Morphotek $325 m o
isai

2007'd 12¢ MGI Pharma $4.1 m o

20079 11€¥ Astellas Agensys $430 m <+

2008 1€ Amgen $900 m oF
Takeda

20083 44 Millennium $8.8 b -

2008\ 5¢ U3 Pharma $235 m -
Daiichi Sankyo _

20083 6¥ Ranbaxy $4.9 b AE=AR

2009 8¢ Hisamitsu Nove $413 m 73 DDS

2009 10¥ Davmlippon Sepracor $2.6 b -
Sujmitomo

Zt5 : NanoCarrierA} Ichiro Nakatomi AFg #3Eu]-&, BioJapan 2009, 2009 109 <
@) ANF &

o0 2009 LE nHlo] QA

A
O gl 4% - 54

A F WY/ ASA Foke 40% WEFS AXe,

s
H
Holg 29%E A<k MM-1-19>.

AE o] Y Al F#(2005'3-2009'F)

<3t M-1-19>

T & H] & (%)

Medical/Healthcare 40.0%

Food & Agriculture 29.0%

Technology Service 10.0%

Environment & Industrial Processing 19.0%

Service Provider 2.0%

3 A 100%

Z}5 : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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O Y¥E Nikkei BiotechA} A5 M= 2009d% LR I oF AlF
79 d(F 8xdo 7 FAE<IY MM-1-18>.

Qe sy HEHY JFE AF FE
<19 MM-1-18>

Japan’s biopharmaceutical market

Sales (billion Yen)
800

700

m Others
m Antibodies”
1 Interferons

G600

m Insulin
11 G-CSF
mHGH
mEPO
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200 [
|
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0 .

fa]
b=
=2

[t

1900 SRL =
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1997
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1999
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[Te B <= ] o o,
(= =] 0O O

p=1 p=1
[T ] [ I ]

2000
2001
2002
2003
2007

{* including TNF receptorfusion[Enbrel] ) Source: Nikkei Biotech

@ otAol=7 T & AF A FE
O olx|olEfE oF Hlo]l @AY A YEL 63.6%2] AHFES Holu YS<F MM-1-20>.

olAlo} wro] 24+ =7E A F A -2 (20094)

<3t IM-1-20>

A9 H] £ (%)
SR 63.6%
T 14.5%
A% 8.0%
Elen 4.6%

U A =7} 9.3%
3 A 100%

Z}5 : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
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G) AT A%

© 2014 L& mlol by A2 2009 thHH] 52.8% F7HEE 5159 GEel @& A
o7 AWHE<® M-1-21>
A& vlo] 24 A1 A (2009 -20147)
<3 [I-1-21>
109 & 109 F= a7
ax A @3 3 e F7HE (%) Y%
($ billion) (Euro billion) 571 (%)
2009 33.7 243 6.3%
2010 37.3 26.8 10.5%
2011 40.9 294 9.5%
8.8%
2012 444 31.9 8.7%
2013 48.0 34.5 8.0%
2014 51.5 37.1 7.4%
Z}5. : Biotechnology: Global Industry Guide, Aug. 2010, Datamonitor
g, 9E volodd $4937
1) Blol 24 49383 R T4 4
o YR B FEE HoloNY SEREY FHL At vloler)E A% FY
3 Fxsta lem, 2009 12€e)] FHHE A H=EF 712 4 (Basic Policy for
New Growth Strategy)oll th3t JFA S A F7 Fol ASF<E M-1-22>.
- 2020 AETPE 4559 B AlgFalg- 280%HE FE S
_ gz Bolol e E /1A w3

- Medical/Nursing care ¥ 7] o Ak
‘R&D % YA A7|&, Aok @ 9877 & 3
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4= Hho] @ AH ) S AR A
20013 JEEEEEECRZELINTZESSDRE
2| > A, AR, 874, AR/ b
20023 I Alole 7R3 (A DR : WAF )
—— | > mtole 7l A shel=gkl AE (2002 12€)
2006'3 I A3z He7) & 712 A §
A > wtx 7o 2ol F wloleRol 47
20073 I gaojtE Ags 93 57/0a JHA Y
A dekE A 2 59 s
2008'3 BTAZZ R Wd $59 93
I [> DREAM BT Japan %! (www8.cao.go.jp/cstp/bt.html)
Drastic Reform with Effective and Agile Movements for BT innovation in Japan
20103 AQZALLS A3 712 F (20093 12¢)
| [> 283dges 93 2949
T 20208 74A] 452Q ANFZZ, 2w §Awk A A FE)

# AR - AR A AE Y 3] Nagayama ©|ARE W32 R, 2010. 5. 26 2
o YEAHFRE= 2009 7]F Life Science R&Dol| 3,46191S Fx& 9 om<ad I
-1-19>, A3 e AANFAE S TAHCE AAdZA S APt U+

dE FFY =l AIr|giolRBEHRE) FAEA
<29 [M-1-19>

National budget for science and technology
Srable government s investment into Bio(ife-science & environmernt)fields
(billion JPY)
2,000
1832.9 1898.2 1878.7 1877.2 1784.9 1776.1 .
2 | | N : 1731.1 1687.2
e B - = B e
309.1 | : 189.4 5390 (|
HE00 ) | 2fo ] 1 ZEER RS
238.9 252.4 . >EEEE 7 .
1,400 o) - 2733 - Frontier
244.8 289 0
ol - E Infrastracture
1,200 31 . 1
= Manufacturing
(= 7
1,000 o Energy
SO m Nanotech/Material
= Environment
600 1 - T
S 1 1] (=3 M Life science
200 - = >
o . .
2001 2002 2003 2004 2005 2006 2007 2008 2009
Source: METI document
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- FEA Qo= =9 vlo]l YESNA Aol =58 gFstnt S 2FH
B9 F)

H| o] KTI(Kobe Tissue Engineering Initiative) & 2~FolH, KTl= <133+
HO %
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ES B PP
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R
4AH 1ee Fusm FerE 29E PO

YL o] uloj]e g 2H EF

® ® ®@ © o - -
300 200 150 100 60 40 20

Number of menbers

Bio-Clusters in Japan //’5/7

Source: Wikkei BP data re-arranged by Japan Bicindustury Association

A5 dEHO) Y ZE Y Y 3] Tuskamoto FF-o|AF ¥3EALE, 2009. 11
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AE vlo] S EYH FAAF 1 LA Ho| LS HEE ALY

<3t IM-1-23>

2A7} HoleZH2AH F Y 2 AP

NG,

o oAt dpoleMtd FHAE SAMEL SR A 4% AAG
+ Osaka Bio Headquarters& T4J3lil, Osaka Bio Strategic Promotion
Conference(OBSPC) ¥ Osaka Bio Support Group(OBSG)E FTAHOo=Z &5 3}
RIS

- OBSPC : AFsta thAtz 745 o] AP} vhol 2y A o1

(9197 : Tadamitsu KISHIMOTO, Senri Life Science Foundation ©JA}Fg)

- OBSG : 2HAl = 7450 ddd= 718, A% 3 duAs

(3]t : Isao Teshirogi, Shionogi A}/ AM7HA|<FH 3] 34

@ A} vhol i

o E3x 108 W AA #WoZA FH2H &9 5990 A

o W
- WA F3 0 QAL mpoleHE= ZA(1 billion yen THE, HIEEA
Nlppon Venture Capital Co. Ltd), &A1& AL (A
2 HHA7A %)
- YA HES= ?w 570 W9, 7AINE e
S AT F3 : AFAE A
- 38 3 0 FAFH(ZH, 35 vlo]LEF#H2FH F), Protein Mall Kansai

ZZAHE FZ(Protein R&D AT ZZAHE)

A=

: ShionogiA}l Isao Teshirogi AHGH(LAMFAIFR S 374 E3ALs, 20099 109
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@)

JEAGF= A& Adeds fs] =l AFd ) 22 718 d&9Y YoE9
271715371 F(PMDA)] A< 2007 3413 (AAFES 20680l 4] 2008 426
BAEATED 2779%)0 2 FHstReH, FAEFAELS AkFe 7IXbs 4delA

2011 2744 15908 Fasts AL HRey AAS FHss T A& %

Aol BAE A3E Al A Ags Fsk AE

- PMDAE g#o0] obd 39folx Had d&l 4 tlolg A&l A eIgle
39 AR AR B8 T8 FAseta, et YEAIRAAME HA
o] dEQl AR S aTsitde WES AAske e =ES Holal s

- T3 884 AS F8 Iy A=Y AR FHE 384 PMDA
el Office of International Programs(OIP)S AX|3te] F7lstal e AFAE
w4 =R d9s F3sHA skl A+e

A YA - 2] 71%E 307 H(NEDO)E A A4
7172 AP 1,000 0] E3H, 2008 % Hlo] AR ol R&D A YdIFL o}
o} o< IM-1-24>.

20083 A& AANYA - FA7IFFAN LT vlo] 24 R&D XY R

<3t IM-1-24>

@ Biotechnology for Health Care

o

(@]

(@]

Translational Research Promotion Project(2007d ~2011'd)
- 2008 AR efl4t : 2.25 billion yen

Development of Basic Technology to Control Biological Systems Using Chemical
Compounds(2006'3 ~2010%d)
- 2008 AF ezt : 1.92 billion yen

Development of New Functional Antibody Technologies(2006%3 ~2010'3)
- 2008'd At el 4k ;1 billion yen

Development of Basic Technology for Protein Structure Analysis Aimed at
Acceleration of Drug Discovery Research(2008 ~2011'1)
- 20081 At el At : 880 million yen

Development of Practical Biological Diagnosis Tools(2006% ~2008'1)
- 2008 AFF o AF : 350 million yen
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Technological Development for Chromosome Analysis(2006%3 ~2010%1)
- 2008 AFF el At ;340 million yen

Development of Analysis Technology for Gene Functions with Cell Arrays(2005% ~
20094)
- 2008 AFF el At ;270 million yen

Development of Technology to Create Research Model Cells(2005% ~2009)
- 20081 AFg el At @ 600 million yen

Development of Novel Diagnostic and Medical Applications through Elucidation of
Sugar Chain Functions(2006d ~2010%d)
- 20081 AFg el 4t @ 1 billion yen

Functional RNA Project(2006'3 ~2008'3)
- 20081 At el At : 820 million yen

Medical Equipment Technology

R&D of Molecule Imaging Equipment for Malignant Tumor Therapy Support(2005d
~2009)

- 2008 AFF el At ;790 million yen

Project for R&D on Highly Accurate Fundus Imaging Equipment(2005%d ~2009)
- 2008 AFF el 4t ;150 million yen

Project for R&D on Next-generation DDS Therapy Systems for Deep Therapy(2007
H~2009)
- 2008 AFF el At 1 460 million yen

Intelligent Surgical Instrument Research and Development Project
- Research and Development of Instruments for Major Diseases

: 20083 ~20114, 2008 A} o AF : 520 million yen
- Development of Equipment through Joint Research

: 20083 ~20094d, 2008\d AFF A : 70 million yen

Development of Evaluation Technology for Early Introduction of Regenerative
Medicine(2006%3 ~2009')
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- 2008'd AL H] : 160 million yen

0 Research and Development on Myocardial Regenerative Medicine
(2006 ~2009')
- 2008'd AFH] : 280 million yen

o Research and Development of Three-dimensional Complex Organ Structures(2006%1
~20094)
- 2008'd AFH] : 300 million yen

@ Green Biotech

O  Development of High-efficiency Environmental Biotreatment Technology Using
Artificially Designed Microbial Communities(2007'd ~2011')
- 2008'd At H] : 160 million yen

O Development of Basic Technologies for Advanced Production Methods Using
Microorganism Functions(2006%d ~2010)
- 2008 AFGHl : 940 million yen

0 Fundamental Technologies for Controlling the Material Production Process of
Plants(2002'd ~2009')
- 2008'd At H] : 560 million yen

o} AAMA
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Hoe a4 BAY F4e A F =57 9L

o Yute Hhol oAt Y] A it ¥ EAE SUHE He) A9 FHAIGEF
2 AAs FRsn oy, AFFHoF 20707 WE HolQFHAHELS AHYA
o] FQ At BT 3P AL FFHTE AFFH2HY 2dS e}
= " AIdES AT
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o F=o oofutol ity Eoke AA FAFT FE, Wi, AAF, A,
Aok & 57 HoFR R AUF.
al A &t & 43.2%, 3
@ AoF 19.0%, WA 158%, WA 124%, AAE 9.6% Hl&=Z 2zt 2A| &
I Ae<aE M-2-5>,

F2 ojohulo] @4k T4 H] & (2007:3-20094)
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Z}5 : The APAC pharma markets; connecting the dots, IMS, Sep. 2010
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Al ATEEE 3,0009 91<H, vlole®bd AlFTrEE 1,0009 ARz 77 A
<19 IM-2-14>.
T Hlo] Aty TE 2 AFE A (2009-20127)
<1¥ M-2-14>
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HI°|E{ZA: cCcIDConsulting 2010, 02
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Hiol2 =&
Uiol 2 & L-Hl = 29,
15%
giol= o4 x|
11%
UHOI2 =&
35%

HiOl < 2| &

37%

H°|EZ=#: cCclDConsulting 2010. 02

B whA o okE A7 A %0083 -2013)

<19 M-2-16>

$190-234bn

CAGR
2008-2013
~13-16%

V'3
$107bn

47

9
10

17

SALES US$BN

2008 2013

HTier 3

M India

M Russia

M Brazil

China

CAGR

2008-2013

10-13%

11-14%

12-15%

8-11%

23-26%

Z}5 : IMS Health, Market Prognosis, Oct 2009, IMS
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ANxe WA LTt vl wE.

2 713 =49

D EL 7€ AE Y ¥z £ &4 59
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O =2 4% FAY

© 2008-09 37 A% (2008. 4~2009. 3) 717+ & wlo]l ke W{EL 269 7xu S
2 A IAAE iyl 18%7F 4 T<E M-2-1>.
- Q&= Hholeatylel F8 Foks HielL 9ofE, nlole MulX, wiole F, wh

ol Ax H Hpole JAXWEXE Fo= FEH.

2008-2009 A A= Q% ulo] Ay Bof @ 3=

<* M-2-1> (9]« Rk 2e)
T L
Hlo] @ o] ofF 1,730
Hlo] @ A H] 454
Hlo] 2 F 320
nlo] @ A Z 107
ulo] @ Q1 v gl 53

A8 A% B WE=x}47)5H(IBEF)
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g ookF Y AAZQ HAVIAEA HY R&D AA 2 FH4E =31,
2 Hg §84 58 18T o 4F el T
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2 ofgao] Qx volesge Fa 4% TN
@ <lekutol e

D A= A AF =

o 59 A A AL 200611-2010d AW T 154%=2 F
[e3] Z
| =

%3 S7Fskal Aow, 2009
d 879 oA 2010 9= 104 2

2 s VS5E dAWd<ad M-2-17>.

A= AFAZ T2 R BFE
<29 TM-2-17>

104

jalel ‘01 02 ‘03 ‘04 05 06 "oF ‘o2 ‘09 10

GDP Gr Rate (90) BHEEE Pharma Market ($B)

Z}5 : IMS MIDAS Data, Dec 09 MAT
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25~30% <] 3178 Al

- HSEZE= E/FAA 7 AlZsh= A J =2 29 2= gloi, ubo|
29 % ulo]e ookE e &9 FEL A 47%)

o WAl Folrt 7 wEA A7dst .
ook W& 43%E A AEtL Jon,

- WA Fofe] mjZo] AA| HiolL o
oJekFol 16%, X158 9 FFo] 13% T AA

- 2005~2007 32 21 FQF W4l Fopo] FHuf AHAL 42%0] gor 4
Z XNER JoFEL 23%, Aok e 5% A%

o
Ry
)
to
Lo
12
e
o
4o
p—

ot 714 & 77HA7E HAl AL 714

O 307§ 7 Hpol @ ojokE A Ak Aite] tiRES AASH, 49 THAKE
M-2-2>7} A wpo] @ o o3& §’¢«] 40% S At A=
- T8 7|92 2+ Biocon(HW ZFF), Serum Institute(¥*4]), Panacea Biotec (7732
2]), Shantha Biotech ¢ ZZ 7Y 3} Novo Nordisk(F17}=), GSK(%¥ =), Eli
Lilly("]=) 52 2l=A A3A7E =

2008320093 Q8 ulo] ook E VY FYAF

<¥% MM-2-2> (S5 - Rk 2, %)
714 2008-2009 <] 20072008 th®] 49 F7}+& (%)
Serum Institute of India 245.08 12.87
Biocon 200.71 4.04
Panacea Biotec 131.37 -11.98
NovoNordisk 72.60 26.92
Shantha Biotech 54.34 64.67

Z}5 : Association of Biotechnology Led Enterprises (ABLE)
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A= - - uZ A9 10/) BASGE w2 H] 11(2009)
<3 [I-2-3>

Indian Market

Brand $M - Bran
1 PHENSEDYL 45 PLAVIX 85 LIPITOR 7132
2 H. MIXTARD30/70 42 LIPITOR 70 NEXIUM 6127
3 COREX 39 BARACLUDE 62 PLAVIX 5526
4 AUGMENTIN 38 GLIVEC 62 SEROQUEL 4621
S VOLTAREN 37 STILLEN 57 SERETIDE 4741
6 REVITAL 28 NORVASC 50 ABILIFY 4000
T ZIFI 31 BACCHUS-D 48 SINGULAIR 3663
8 ASTHALIN 26 DILATREND 45 CRESTOR 3121
9 MOX 26 HEPSERA 45 ACTOS 3326
10 BECOSULES 26 CRESTOR 45 EPOGEN 3155

Z}& : India Overview, IMS, Sept. 2010
() TYdulol 2

O Fulole A3}
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- Az 9] Hulo] £ 2+-e 2009-2010 3
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,ﬁ
g
-3

o =olulo] o Holyl A ulo] oA M AT HEL 12~14% FFEOoE ET
ahel e wlg s} whel @ ok Rl AT,
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- Egutol e Bokt AuE

HZ gla R&D @A & & 271dA ¢ Jdon, 53] FHAE2FAEGMO)
ok o] 7 HAHA AUE

o uﬁi A9 AT EY.
T FHuole e FE U FRE T H 2F
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ARAH vl QMBS AT You, AARAG Y 24,

- vol R HlE = V1A BHOA BIEHR a3rF 23, ISP H] HgEE F
= Nitrogen Fixer(Rhizobium, Azotobacter, Blue Greem Algae, Azolla)ﬁl‘r
Phosphate Solubilising Bacteria(PSB)$} fungi(Micorrhizae) 522 T4

- mlo]l @ HF 9] AFE-S 20-30kg N/ha 508 EA Aito] 7)o

- Q=] mloleHlm A 508 AAME zta oy, I B £x= 1980
YA S AARAS A 159 o] SolA ok PSB Rz o] glolA wE @

A $4219) vl HlEOH AT e dALE Ao

o=z <l

.
- 2009-2010 HAAE 7]E AT 24455F Aako] o]FF ou}, AH|E 13,000E
14 10,0008 o]4e] 23} FFo] WA

- Q% AYo) oF 169709 Hlol HlZE AEA M) e Aow FAHEFEM, ATF
8,000=2] A& Ef3ta o, HA AyFS A 244558 5
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- obAAA e ¥
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g A 719 S0l viole HIEd BAS Wol ztu

A A
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o 27

JPN et
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Aol 7 20203 7kA] AZF 50,000~60,000% FF2] Au|7} A4
Hlo] @ & o
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L. vlol 4y AR

(1) vlo]l A+ Awt

O % AR = A1k AAMNE A E(2007~2011)7]17F 5o+ nlo] Q 7| EHof o AHS
A10xF A& 7]17402~06) <l42He] 4512 F7HA 7= & AAH BAHAS AF

Hlo] 2 7]% % (DBT : Department of Biotechnology)+ 11%}
L7l ™ R&D, 7l&old, A He, Ao

© FAAA Awl
o =7} vto] 2 7]& 7FA| 71 (National Biotechnology Regulatory Authority) A ¥

- AR HYEd AF B ZEA29 nlo]etHAdS AlskE SR Al
AHEAolw HEAQ 71T AH
o BA7F =4 2143 (Inter-ministerial Coordination Committee) A 9
- o2 FAC Z2A A= vpolevls HH #E ojE ARHoE A5

=
M RA 24 99307 A, Hhol 97145 ko]

@ Hpoj7|= A4 A =
o Hlo] LAY J]-E U4 =2 13 (Biotech Industry Partnership Programme) 414
AR AREE A9 ool AUE FE Ryel 22ago2 190
AUDE Ahg 4 sl o8 Aol 24 fee Nen A

o A FHIL A= FTA viol7|Y 4l AW ZZ I (SBIRL: Small Business

Innovation Research Industry) i

o nlo] 7| A Y $1¥ 3 (Biotech Industry Research Assistance Council) 4§
- HoleTs YAl A=Y AEE fel A B AARA - A=A AL (BIPP
At & F)
ol eIRi kRS Fuje) A4 EAD 84 A9
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- TAZIFeke) fdEs Fel e Y Z2ay g
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- =7h 2 A AEE ge dAsd 1% A4 2 9 wsFd ey

44

@ JAH AYA F=
o 7|& 22 2E|(Technology Clusters) A ¥
- Hlo] 7= Vs AAY FAZ dFE 8= o, A NEAIAE T VY
o] A PAstAol strE FHEHE Tl AUAAHRE SUHIAE F UF
- AA 47) Eokol SHEH A9 F3
- Mohali, Punjabell 91X+ F4Hs 7|& &¢2H
- Faridabad Haryanaoll 91*/3F 1733} ulo] 7] F2&
- EFE 4 g "ol er]E F2AH

- F AeTE SHLH

o Hlole V)& A= 73}
- 112 A 713 B3k vol7lE A 107 o) 5
- FFRAAH Y A F(GMO)/ - AAR B A EA (LMO) H2~E AJA

o3y, FA4 £

® M2 FH ¥HE7](Scaling New Heights)

o A =X ZE I (Grand Challenges Programme)

D ZAA - 2AE =92 B 59 A% - oUA - 87 Bokal A ko] 9%
=

2~ =
UE olFE AHA

o F8 JYdM N2 TF 7 Y
- DBT= fradnae], 7197 2) =
FHoly AAY JFe vFe 9 ddE 7HAS AHT AL AR

13

- ARBENE Bobe 24N AT, ZANEET 2 Ao, BB vole
7%, A% vlol o1, ook f At R Ax 5
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H
=]
- AR AE )] oM AFEHE DNA R AH2E FdA]7]
o)

- 'DNA Z =23} H3le] DNA R Mul»g ggsie 7]
7t B E vhE 5 AE 5o
- 9193l E 894 2 WA DNA IR DBE #aldle] Wa FAL 2

Ao 7)o

o EANAE A7 stol=el nha

T—
T

g

P
o

- DBTS} 91 9|79 A3(ICMR) 3502 Z7AE AFo] B8 sho]=aiel

S nEslgon AFHoF wEE oA

@ AHge 278 AT & Yk vl e AL
o YW 7% o4 2L AT FAAH 4 27

S o e Ropl WE AW AT AT, DAY Roke ARNER

T 4
"ol A&E JAAYN DEAUE HAAL RS WA FHY 2

AFe AR A ANE

CAAY WA B AwT)%

LAurHel AYS T ol QokE F AL M 275 BAw Rop
FAYY B3

o Al d¥I HEVHS AANE FE, Ae =29 92T 7L olF
S AR AAAG HZol ol T2

- R&D FH 2> WHO, CGIAR(FAIEFATH D), MIT-3tHE T, ==

g}, Welcome Trust(F A1) & F+8& FAAFLE/ 7T+ 534 F3
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2)

@)

@)

©)

@)

@)

O 771548 AFY 432 54 viole 53
HF w

o] efujo] &
= Hrol 4

g QJero] WA HAsm g o outol
AN 5 vt

0 o
= ju -
2 ol 2008378 A FA 5 ks FH

2010 11¥€ = 2] F o)
A58 2 TA71R 7ord A9 201192 Hojof #E HAo) wrxE Al

& dutol 2

2002-2007'd 713t ‘violBlg s B ARRC] #g R A S
"o ol A ‘Ul 27HAIY Y dFEeE FE.

- "io] @ HIE Foko] AMHlE AFTAE F4, vF AL B

- Hlol HIF, Hjo]lQ Fof Fof AN F134, V=3 A

- Y vl AIF AR S R AA

-5 vl AFSY F2 A # HeY 5

200720123 717t Foll= ¥ExEQ AlgF AlFo] +HEHA gtom, AR I &

oF 4 A A P FHT 2 Y AFe) HRE

Fol 2 544, A8 Bay Fol B A4 Awst Y Fa
[e]
T

7132 59 " ATl E FAZ A4S =4

7|4 Department of Biotechnology

APAE | 1986 | 71%% | Mr. MK Bhan
o Block 2, C.G.O. Complex, Lodhi Road, New Delhi-110 003, India
s} (91-11)24362950 9G&A | Dr. T S Rao (Advisory)
gl (91-11)24360747 A3t | (91-11) 24364065,
o]¥|d | mkbhan@dbt.nic.in o 2> (91-11) 24360747, 24362884
£ 3 ©]A] | http://dbtindia.nic.in ol | tsrao@dbt.nic.in
H) 31 o) e 5§ A
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o whol QA FRAXNES B A9 93

Institutional Biosafety Committee(IBSC) / Recombinant DNA Advisory
s Committee(RDAC) / Review Committee on Genetic Manipulation(RCGM) /
Genetic Engineering Approval Committee(GEAC)

7

=

AhdAx | 19903 ‘ 7137 ‘ Dr. V.P. Kamboj

Block 2, 8th Floor, Department of Biotechnology, CGO Complex, Lodhi

S
Road, New Delhi -110003, India
A8 | (91-11) 24361559 992 | Dr. KK. Tripathi
o~ (91-11) 24361559 s} (91-11) 24361559
olWled | kkt@dbtnic.in 92| (91-11) 24361559
E 3 °]A| | http://dbtbiosafety.nic.in oju| m.rajlakshmi@nic.in
GMO % 7|g} A4¥e T3 Astd AA TS 712 F+ de BE AFY
T gsse ves wAw g 9y

O Hol 7 H 3]

71378 Association of Biotechnology Led Enterprises(ABLE)
Adw | 20034 | 7]1#% | Ms. Kiran Mazumdar-Shaw
— #123/C, 16th Main Road, 5th Cross, 4th Block, Near Sony World showroom
T / Headstart school, Koramangala, Bangalore - 560034, India
A5 (91-80) 41636853 goa Msj. Nandita Ch'andavarkar
(Director-Operations)
o > (91-80) 41636853 8} (91-80) 41636853 / 2563 3853
ojv o info@ableindia.org o (91-80) 41636853 / 2563 3853
F3°]A | www.ableindia.org olW|dd | nandita@ableindia.org
H Hio] e A HE =7 AFA

@)

o A= FF FA Generic olFFS AT V&S VINIe R ARI VeHS
et or o5 AFAELS o5 e M&AS T3 A= Ao =3}
om, A& Hpo| A AL B Ant A efAtEo] 88 ol WNE, = A
K e R

o 7 JIHERE A= AF IES AMAE M&AE FF AR IEe] FET
S8 HolW, nlo]e oo} A B A Fo] Wi H olF WEFd= Ao &
g ol Yo E H#dd
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3 24I0IAIOH

7houtol 3 d®

1) A M3

o g o]Alo} Dato” Seri Mohd Najib F &= Hlo]F8, AtnlS, 9533, o|&H
8, ICT, 283 Fef 3 55 {43= 5 L/PHA Zoke dsHew
A Q3] AL =1 A Fo|ghy dx

o whele4kele 2009'del= GDPS 22%E ARSI on, 2010d0= 25%E AHA
& Ao daE T, 20159 4%, 2020 5%2 Frid AT AL UL

o wgojAlol FRE 159 A whol
om, T o)Al

2 AFS 99 6vAe] BAAY S &
]_ JE‘ = 4
AR AAH FEoR AN A8 B TAGL Fasny T

o Hiole7lE A FE #s AY BA T 3" (Regional Economic Growth
Corridors)& 7W&& AFo g2, 5599 AA| 3&s TRy, 2t IJF2 7IHE
o] we] @ 7)e At AbY Rob BE B 382 AEstal e<a ¥ IM-2-18>.

dg o] Ao} vlo]l7|& ot AAIF 79
<1y [M-2-18>

Development period: 2007 — 2020

Area: 66,736 sqm

Biotechnology Areas: Biomass/biofuels, GM crops,
nutraceuticals, bioremediation, bioprocessing
Strengths: Agriculiure & aguaculure base,

Kedah bio-resources (oil palm, tobacco)

rli
Al Scsimblnen Expected employment: 1.9 million
wasala
Kelantan ¥
T Trengganu - E
petas™ e - S,
ia Yha Scilaraan Sabah -
Kuagﬂ:::;lm m_ Fahang -) e U\m;ula‘m,;_ howas f
mml?&hﬂmn Island [y e
MNegeri Mard
Sembilan esbuae Haru
o [ESREY * Eirauls

Development period: 2006 — 2025 ‘U_" g 4

AR e B . 2 o amiiy

Biotechnology Areas: Agricultueal e

Biotechnology, Human Capital,

Infrastructure, Manufacturing w‘fm of Renewable ‘Ssllg::’ll Development Corridor
Strengths: Location, Logistic Energy

infrastructure, oil palm Development period: 2008 — 2030 Development period: 2008 — 2025
Expected employment: 1.4 million Area: 70,708 sqm Area: 73,997 sqm

Expected investment: RM 282 billion Biotechnology Areas: Biotechnology Areas:

Biomass/biofuels, livestock, Biomass/biofuels, Livestock &
bioremediation aguaculture, bioremediation

Strengths: Focus on livestock Strengths: Aquaculiure base,
industry, biodiversity, oil palm biodiversity. oil palm
Expected employment: 3.0 million Ex

Expected investment: RM 334 billion

2.1 million
Exprected investment: RM 113 billion

Z+E : BiotechCorp, Malaysia Plan, Frost & Sullivan 2009
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@ 719 8%

© 2009¢ 99 30¥4F=E T o|Aol W HioleV]E #H A
Rom o] 2005 117709 vlsh 3u) 7} S48 AU<E M-2-4>,
- 349709 AAl F, 41%(14370 FA)= wAEE Eoklen, I FHE 1A
(38.6%), 2td-8& AW F3H20.6%)°] HE ©l
THHE Foke AA £ F 38.6% A= 7oA oH, ofofutol {ofo] A
=i =2]

ES
T AF A 2 A4S dak 5oz Qs A A &

[I-2-4>
ol QA & T R
USD #7t | RM ¥ | USD #jwt RM gt
4 143 57.9 202.7 287.5 1,006.3
& 2~ A o] 134 474 165.8 235.1 822.8
2 72 44.8 156.9 297.6 1,041.6
A 349 150.1 525.4 820.2 2,870.7

A+ & : BiotechCorp(2009%d 99 30¥ 7)), SSM(2008d 12€ 319 7]5)

O °F 2009782 AA7E Lol AloQle] Afoln, ojofule]le BHUL 52.9%7F
=l 272, ol AR F Vs s dE=Tt w7V WE

44
IM-2-5>.
T o] Ao} Hlo]| LA A FF EF
<3t [I-2-5>
[ 7
et A j*q] . % A A 4‘—]1*94 E % o Al & %
4 118 45.0 25 28.7 143 41.0
&l 2~ 7] o] 88 33.6 46 52.9 134 38.4
2 56 21.4 16 18.4 72 20.6
A 262 100.0 87 100.0 349 100.0

A+ & : BiotechCorp(2009%d 99 30¥ 7]5), SSM(2008d 12€ 319 715)
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phytomedicines), 7|

- 2009 99 7| ZE o] Aok} 1347 wlo]
cosmeceuticlas)
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@)

Ajutol e

Hpol Q W A (ZEF(EM) 29, S (M), = AW, A" 5 AYT7Es ddAE
283 e FFY AE B dyAd (J—iﬂ A, 2 7A)S AR

=,
X,
N
fo
o
ais)
to

4
o
2
HoH
)
N

3] F 19 =2 2 o]Alol= o 2~E u Sk (trans-
esterification) 342 &3 ¥ & Oﬂjﬂ'rE] o]l tAS FE3ste 7]l
T8 Sl YA A A B

27} ol e QlE e 20050 WES ], weolAlobh AAF Ho] o.T]
R okt 4+ RS A9

AA7EA oF 917) 9] uteleuyAl W3 g, FF= B5 AlE (vlol HA 5%,
314 A8 95%) 97 A, A7 vlojleyAe o= 2010374 500,000= 0 2
g o= o

Ho]l @ oebES EE FEj Y uio]lujzox AiE £ e Hiole dAE Y
st |2, AARGYP= Malaysia Sarawak O 8t (UNIMAS)¢ @83 st ¢
A AL Aol 18] Eot= Al H(sago palm) Hio]RoehE AP I
Ay Alfoln, o]& T ASEAN =7} & HEE Aol FolA nio] g
L8 MyAstE Z7h 2 AR

Jawhara Bioenergie Sdn Bhditw 24 7}2~E uHlol|efA=2 HAEsi=dH A
£ Hola 3low, Holesas TP FAY cuxdeE @i glo

N34 A5 AA L BEFY Fol A§E & e FAGe] 2 o

-~

Hlo] & A 8} (Bioremediation)

e 2ol Fgo], AE T5 o8t dHLH AFelA Fa =ES AA, &
3}, sisst= A AA

ool Alote] ulole ABALE @7 o 59 1430% BEURM 189)) Frz
Fab, AA Asrle ARe 20%7F vkole A AlRelEtal Adte & AF
O FREE AZF 19 2908 DE(RM 39 6,0007HO0.2 Ak

Green & Smartits FAFAAT 7]E€L o] &3ty H59 HIAELS 7HAAH
# o9 Awe Hyel U FALATE LA FRARA oA

50% aAl7]al FAEE 45% 2 A N BA Vs A Astst
=7}

Ronser Biotech(Ronser)iit= F7]&°] F53 H+E A= 71%, Ronseriik

+ =34 719 Kang Chern Environmental Science & Technologyiit & <153l
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AnaEG % BioAX 7]& IS5 (HAE FAalaAdd AE
al

3L
[6)
F0d A4S e, FAE A5E AN 5 9

2 g oHlo] &)

- 849 vpo] e Fuje 38 ¥Hg-g FXste @HAS XA, voleFvle AE
AR Bi7bsE Y T4 E, 2 HAEdAYH FF Vs

- D ojAolE G4 FYPFo R, AW 533 FAEF] F ow) v FU) R
© 2008 1,430%F E2|(RM 5,000 23 o™, ASEAN =7}e] Hi 4
2 USD8,5707HRM39]) &=+

- Do) Aol EA AFY JNES] Fefale =dhg, W2 T, AL Adu, EF
BEA4, vtele A Q=g 5o B, v dH A9 Bl&

A A a1 8=}

- AADEAE AESY, AFs, FALAKER), 718 2 g99d 502 A,
T8 AALEAZE= ZEE THE Polylactide Acid(PLA)®}  Polyhydroxy-
alkanoate(PHA) 5°| 3+

- 71 AFE AdE EF92gy vluste A LEA Fehag2 A 3
A AvlEE Y ATE 50% wor, &4 Jta wjEL 7% S

- ZYHEo]E(Polylactide) ¢t 22 FAjHo] w2 Ft2d & AIFY A,
A AkgFo] 2010 o= 907,000=0l E3star, 202013 o= 30004 5005t E71A] &
e Aow AW

- ool ZgtaY £EFOE 20089 £ FHL 279 ZEHRM 939
40005 el @3, Fo FF FH Fot2H #, ™oy, 3§, ANE, 29,
2E¥ 3 7E #4E AF T

A 9 54 3}8H(Fine & Speciality Chemical)

- AL3ere AFAQ Eobol AHALE AMRHE &% ¢ 8 545 A
3, B FFHAR(AP) B 3 AAEE, HE, 48 B T FEE 5o X
o

- Bt 5AE, 2uE, 94 2 AL, A (R, BEA, HE2A, ®
W gAdA), x| nlo] L H(prebiotic) Tl ©]-&H.
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(5) =HulolL

o Y HolrlEe 2E 3 FA, UbS, 29a AAAF 5 3 T8 Fokell F
+H.
o F N Eokol F8 FAHS HAsh s
- FHY AEGEAY - H oMok AAHY FE VETHFEOR AT AFS
A, ol BEd T AFEA sle AEs TEse V4
& A 8 A9
- ARASTA DA FElelAloks FUF AR PR Freh AT A WA 9
2SS S8 =9 FolH, ol= #¥ EoF Vel =&
o2 A48 A9
- AAAD FEFE - EE ol ok AAZ FtAle P uEd T HFE S
= AAH R fHsty, oo mel Lol otE T3 &
2 A A9 8ol
- QHARE GMO A4t : 2007 AA=<bEd HELS GMO A= /N R’ 7
H=ol GMO=R Aatst AlFe] A=, &=, AM, $34%
A, e 40 FAAR] 9Fe 71AA d=F A

. vlo] oAty SA4 A F

(1) =7} vlo] 7]« A 3| (National Biotechnology Policy)

O "ol V&S B3 FH, 985 ¥ AHYE HAE fE) 20050 =7 wpol s A
2 (NBP)°] A3 2.
- AT FAHsteE 3 24 L dEo)rel 8 Y AUt xR, 57
) i, HE X9, obd B, 38 ALY € 7E AV =R S
- 2020374 | o] Alole]l MAIFQ] ulolQ 71E =rlE e WAy, 207) o]de]

v

AEAQ B ol Aol 7149 F

-9y Fo AMow AEI<TH M-2-19>

3

AR 1 FY Hle] V& A - viol
4
AR 2 9k vio|TE M - AE T

Z5h3, G0l Aol whol

LR
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A 3 AR wheleslE AL - ReolNolel W@ Az olE e,

A 4 ﬁﬁ”ﬂt‘é EL 7] g5 - ﬁﬁ”ﬂt‘é 2 7l 85
7l A74E A

- ZH 5 AHAY A - ws, F

dste] A4 At A=

?JEE} N - AAY s AN A SA7HA xq;‘g_s}

AL Assta, s, 71, A% @878 59 o 7

7I= U}Eﬂ 3 AE R Al

2 rAlY & N - AH QAT vlole s A R A

AES] WEF A8 & A3

9 “?474”79(965) AL - ZEo]AlolS Blol 7] EokollA

A A==7k2 FA48k] AlA vle]lL7]e ZFAARE A 59

E AHotes BHA7A, A7 B Ax A 7134 SBE =9

-AA 9 ZFE AP 9 FF - Malaysian Biotechnology Corporation Sdn
Bhdiit:(BiotechCorp)¢] §H & &3l Hiole 7 s 54E =
Je= AEAe HFAA A5 718 AHY

A7 BEFL T T AF A0S

- A4 6

o i Wi to

W% oo oo

-3 7

= ol o
18 o
N

L0

o
0,

- A4 8

=
=

g o] Ao} vlo] A Y 9 o
<ag [M-2-19>

National Biotechnology Policy

Thrust 1
Thrust ¢ Thrust 2
Thrust 3
Thrust 8
Thrust 7 Thrust 4
Thrust & Thrust 5

Malaysia’s Biotech Value Proposition, BioTechCorp 3%}5, 20101d 5€
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=

o TAE =7} vlole V&=
- Al 194(2005-2010) :
2 AP 7]

o 1R
fo 12 o o fo ot o oX
>
—,E—il oL JX.ICL“/ i
o & 2

o

e
Dad
>
e
o

_l {

N
v
]

Hpol @ Y Hahst Robe] Axtel W A+ %4

- Al 2941 (20113-201513) : #}8tol A Bl ZY2A7}A]

Ad 98 w2 ARA Fu

o)
_>.L
r2

> 12
i

o N
Jo el
B X2
i

M%M%rﬁm&qﬁi My 2 X
Y

o

<

b

™,

olot

NNz N

N

- Al 394 (20161 3-2020F) = AN F A=
71 i 9= st
CopAl b= g RS ARG 9 9% A

L

__1

- A 741Xq ’*1«1 U‘aﬂol/«lo} 719 54
(2 Al 10z L o]A o} AF

o ‘A10AF T o] Ao} Al E Zo]A|oF GDPO HpolL ZlEo] A 71T AL
2 A%, AR welerladore] 48S S8l 2011201560 “AAelM AlF

oz wAZ AP on, 4% 4L astgs.
AR FelolAel A wele A% AW Axe) §we A,

2011~2015%3 A8l 2, AZF 9 5 Hoko AAd wel GDPE wid 6%% A%
g AoE AW, I F wiole V&S AAWMIAAETP)Y LB I/
A EOFNKEA)S. 2 AA = o] A dH ZA 7|48 Aoz o4
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- A Ao 2011d A 20159)” DAY FRE olatet e FAL

Ay A

-RM 59 722 Mudharabah 4l 7159 53 AHEAJFA7IH9 Risk
Capital A

"RM 19 50008+ 7#Ef Hl=y2z N Vs 245t Ae 7ls AlFe
Fhst 7] B8 Venture Capital A€

cAATFEE JNESte] HEvleEokd e AN = A # T4 #A

- 28] -8B A € (Working Capital Guarantee Scheme)= RM 7094 RM
10092 gdsta, FEFPR A Y (Restructuring Guarantee Scheme) ol
RM 309 7|5& 243t T2714 A4

‘R&D % HHstE JAPT A5 st University of Malaya, University

of Kebangsaan Malaysia, University of Putra Malaysia, University of

l

Science Malaysia 47

(0]
—‘.—I
o
ok
~
(e}
o
O'\
I\.)
(@}
—_
=2
2
rr
R}
©
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ol
©
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©
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() " P nloler)E Z2AE

O T[T} 8 F Yok Agriculture National Key Result Area) 49 dgo= F3
9 7l 1,000 etz R FQl Hiol L FHANES ?%@ el
- ool A AAA] F2o] Thedk T AlE ALSt] AA Ao 2T
Al¥ S 2, Sabah/lle] Pitas, Sungai Telaga, Sungai Padas 12]il Sarawak/]
Batang Ai¢} Tanjung Manis7} 71 A2 IHEH L 5.
2020714 GNI &3+ RM 1299 @& Ao =2 o 4=, 11,89071¢ 18 &
= a7t ols AeR AW

o ZuYg A 75 dUA ZEAEE E&) FF 519 FoF vl X9 unioledd
L@AE 7-]}\-16]— Oﬂ ] o

1, 1
- RM 19 2,400%t0] &= * 24
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o ZEF nlo] 27)E A BioXCell> 2009 10€ 309 Malaysian Biotechnology
Corporationjit (BiotechCorp)$} UEM Land Holdings Berhadjit:¢] 2} Fx}o] 2
=z AgH.

- A=A dE nvie]l 7= PAQJ BioConjit+= HFe]l2 A2F Au] @ AF7|HS

RM 598 F2}3to] BioXCello] A& 3]

Agk Algo g, xEAYE(propanediol, PDO) A4F AH A3 HlEo] ulol
318t 4, vtole Ve dAF7|# 55 HIES Glycos Biotechnologies A
3

ok vho]l 2 4HY] A AAA

1 8d I3 2 @9 71#
@ #87)& 845 (Ministry of Science, Technology and Innovation, MOSTI)
o 19739 AHHom, R&D, A= A¥, 4As 5 A5t A+ A B2 FilH

Ao A& HHS T g A= A 7INE ALY @Ade] B

o ZAI$ B = http://www.mosti.gov.my/mosti/ il
@ %@ o]Ae} n}o] 2 7] & FAH(Malaysian Biotechnology Corporation, BiotechCorp)

o AFANEHAR W Bow, ALF ATH P 4, G L 44 wole

71w BAS Tl A S R&D H FAE 3

o ol 7|z o= AAHFAHFDI) 3|, T olrlol vole Y 7Y 54, H
ole 7l&e Y ¥4 x4, vole Vs JNEe] dAFAHES] 948 5 73

O AAM|SE FH = http:/ /www.biotechcorp.com.my ZiL

@ = o]Alo} 7]& 7] T3] AH(Malaysian Technology Development Corporation, MTDC)
o 1992:d T ojAlote] TeH S F3 HHor HY

ol
olr

ol A7e =d7bs WA F4

T A7 Ao Fdst FA 3

rr

o 27 =

=S
A
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Al 9zp Zefol Aot Al gl wtek @A7EA 9570 W 71dS A eE F RMI ¢
43409 R APFE £33, RM 39 50009 529 ZWe] 507 71
o] 7S 53

ZA S JH = http://www.mtdc.com.my/index.php ZiL

2 o] Al o} AY 4 3} & 2} £ H = (Malaysian Life Sciences(MDV) Capital Fund)
9, A, oekrtole Tiwe 7] A HFHLoE FXiste AW AT Wl A
A=

200610 AF o] F AA7ZFA 19 50008 @ TR A F

ZFA g X = http:// www.mlscf.com/index.htm 3L

FTH HolYlE T1#

Hlo] @ 71& AFE 13t 77h9] nho]l 2 7)< ¥ & Al (Biotechnology Cooperative
Centers, BCC)E AH3dl] ot A 713y AZ2S AYsta o, olg &

sl B2 Weo] golAAL A& ML FEE WA

AFA 3 A B = www.bic.org.my/?action=localscenario&do=biotechnology Z+il

g o] Al o} Al & A T4 (Malaysian Genome Institute, GENOMalaysia)
HEN A 7|9ke] Hlge GAZA Als 971449 &4, vlarls Als 9+, 7%
Ay & T (structural biology) ¢ ZZAHEE F3] du] vlo]eds A/l 33

ALAI g B = http:/ /genome.ukm.my/ Fil

=Y A L A7) 54FE A T4 (National Pharmaceutical and Nutraceutical
Institute, IPharm)

e 7)& AR AElE 20061 118 290 A- =S
223 A Ak L ARV SAE] wF sk = A}

H, AAE ¢F9 R&D

Z4A s JH = http://www.ipharm.gov.my/v4.1/index.php il
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AT 71
W3 a7 71# R T &
1 T Ara Institut Penyelidikan Perikanan
Fisheries Research Institute (FRI) 11960 Batu Maung Pulau Pinang
o] x]o} Az}l oSt A
dajolrlor AuAe ,L:IL Forest Research Institute
2 Forest Research Institute Malavsia. 52110 Kepone. Selancor
Malaysia(FRIM) aysie epong, eango
3 oJ8} A+A Institute for Medical Research,
Institute of Medical Research (IMR) Jalan Pahang 50588 Kuala Lumpur
ZeolAlo} EPATIREATA Malaysian Agricultural Research
4 Malaysian Agricultural Research And And Development Institute, Ibu Pejabat MARDI,
Development Institute (MARDI) Persiaran MARDI-UPM, SerdangSelangor.
5 do]alo} T} 23] Malaysian Cocoa Board, 5th & 6th  Floor, Wisma
Malaysian Cocoa Board (MCB) SEDCO, Locked Bag 211, 88999 Kota Kinabalu, Sabah
dHg|o]alo} FRINE 21 £ Lembaga Perindustrian Nanas Malaysia, Wisma
6 Malaysian Pineapple Industry Board Nanas, No.5, Jalan Padi Mahsuri, Bandar Baru
(MPIB) UDA, 81200 Johor Bahru, Johor
, elolAlo} B 02 Siel e B Bang 45000 Koo, ol PO
. . Bangi 43000 Kajang Selangor P.O.
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o xjob Ak 7] :
8 Malaysian Nudlear Agency Bal\flal % }gggo %C;ar ge%?nc};r
(NUCLEAR MALAYSIA) & jang, >elang
. lenara oor Bangunan i
Malaysian Rubber Board (MRB) 148 Jalan Ampang 50450 Kuala Lumpur
Sarawak A Z TR AIE] Sarawak Blodlvers'lty Centre
10 Sarawak Biodiversity Centre (SBO) KM20, Jalan Borneo Heights Semengoh
awaic Biodiversity Centre Locked Bag No. 3032 93990 Kuching Sarawak
1 Tt AFA Veterinary Research Institute
Veterinary Research Institute (VRI) 59, Jalan Sultan Azlan Shah 31400 Ipoh Perak
, Institut Penyelidikan Sains &
e ledTa
. =EATIEdT Teknologi Pertahanan (STRIDE)
12 Science & Technology Research .
Institute for Def (STRIDE) No.17 & 19, Jalan Seksyen 3/6, Taman Kajang
€0 enee Utama 43000 Kajang Selangor
Semongok ¢ A4 :
X Agriculture Research Centre,
13| Semongok Agriculture Research Centre P.OBox 977, 93720 Kuching, Sarawak
(ARO)
Z}& : BiotechCorp
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® BioNexus A9 574 dF
o 2006 770 GA oA 20093 1517] HA=Z AZF 162% =7F<3E 1M-2-6>.

Zrg o] A] o} BioNexus A9 5 71 & 3H(2006-2009)

<3 II-2-6>
o} 2006 2007 2008 20099 92 | AHTARFAE (%)
o] ok 4 21 39 51 134
2+ 2 5 16 20 115
4 1 16 37 55 280
A 7 2 92 126 162

Z}5 : BiotechCorp
o T ojAlo} Blo]L7|E EoF BioNexus A9 7IHEL 20099 9¢€ 30¥ A|Ho=
AA 127194 59 R&D HI-§ °F RM 34092 A &3t o, A4 AE 2220 &
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= Ho} A = MY £25 | F A FAY | F R&D HE | & A4
T T (USD ) UsD¥=h | (USD #gh) | 2=2A F
Hlol o ® 1 0 48,218 4 0 20
Hlo] & A3} 7 1,164.8 11,171.9 1,838.8 64
ol A s = 3 12,338.7 1.9 39
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EEIE.
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- ABP= A7IE 2 Fdulo]Q WA FAAE, XY R&D AHlZ, AFE A A
H| 2~ 2 ARy FY7]e AHEE T8t XY sZASAA A
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O ABP WY Fuiole FFEEE ofF W2, 2FE otd, FAE AR AF Sl
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O ABP W FiutolL A MH|Xx
- CARE(Centre for Animal Resources)x= SPF(specific pathogen-free) X7 Al
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"MACOA FRsh= Z2AHAESE offA4, 7t #34 R o 7l )
o, A A, R, 7lE Oéfl‘z% B4 A8, &, ol ]

32 A% A A, ofF WA 3 JDVE T 23S sEaL 3
4 E

® R&D A FAH]

O MACOIAM = 2007d 99 AFo= B3 ALFoA e st o7l 7]
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(b A7tZ=2 blolevidd 38 AY FA

O F38 73

o A7tz = nlolewtyZd #8 A F(Singapore Biomedical Sciences initiative, ©]3}
BMS Initiative)> vlolemtd 73 FHAHE A7IE2 A F8 59 F
sty= A3 2000 6€ =Y E.

@ BMS Initiative 197
o 20003 F-E 20053 71A] violewtlA AFLE Q3 VW F5S FRE
- AT JEGREHA FFEE olygl, WAHAF AlF, Q1A

O BMS International Advisory Council®] =3} XU
Committee on Life Sciences®|A] BMS Initiative %8 < =]
- #EUE 99U Dr. Tony Tan, FAR 2, RAY 39, 283 ool

Steering Committee on Life SciencesE ©]3.

O BMS Executive Committee®l] ] BMS Initiative &3S T3

O A*STAR, EDB(Economic Development Board), B 5 A 7/l¢] F+8 AHFFA
2 7]@A A wloleWtid 73 FY2H SA4S st FFF E QA /714

o2 JYst== g

- A*STAROA = u}olozi 14, 88t 34, FAAS, S ARE, EAAEE
MEAAES nlo]dxyoly, Uk as=zx 2L AyHPHs FHolo FFA
Z2AEZ A= ZI%J

- EDBYlA = 4Fs}9] Biomedical Sciences Group®lgt= 4t S8 2HE T3 W
F Az % R&D &5E& 33513, Bio*One Capitalolghe A HAE=E F3l v
oleutyA Fokol|] FA}

- HAFAAE YEgdTF Y FA4S A JFgAF FEgw 7o, 3TAT =
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BMS initiative 2 A
2006\ H-E] 201089 7FA] 71 oA
research) ¥ AFAF & 43}

= [¢]
- g BAS Per)es NEgHoz st =4S 1

A7FEE RN dEAT 243E 98 159 50008 SGDE FAHe
- TR R ATER V1 F0E 99 a5Fd AY 58 F4

BMS initiative 397
194 2 2‘;}71] OH Z]‘)r 10 o2 201135 H
HE HATToEZN AA BMS Aol A vy st
= ”%ﬂﬂ% A= 83

e} -1 = N _u_?:];

- A 7HA 8 99e B & AR AES S V1Y #Fo Aslsir(7149 3
HE 3 %), =2 AZZAE S Ad JAFTAHE Z2AES FF3H], &
Ao Jdst £%x T BMS €59 9Hs T 2 WIS Fo AAgEe=E F
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2319 GAE 95t Singapore Biomedical Sciences Industry Partnership

Office(BMSIPO) =, New Horizon Programmes(NHP) &% & AMZ 3 AgE
= =9 4384.
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< oE %

- A7VEE ARE 20119 R E 20153714 vl ewtiA #38F Ae] 379 SGD
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o meleFel THE Bl AT/InD /1Y, W, A=s)B 5 g 5
g 7 YEALE 75

O Abbott, Novartis, GSK, Pfizer 5 AAIZAQ 7|FE°| A7IEE] =& 2 AF7A
HE 743

O 20073 12¥ Press Associations &3l d= 9H H 3 (United Kingdom’s Royal
Society) 3% Martin Reesv= H}o] Q& K

and Innovation¥} H| 1L

Centre for Medical Research

@ 5 4 3% 3 8% <x M-2-11>
o 194 +=
- 59 GeE FAstY 7 dEE ol Fojx uio|eilY FYAHE st
20034 102 HF7HA]
- Chromos ¥ Hlios & 27) &= ¥IZF & vloledtE 7|HdE°] A+
- Centros, Genome, Matrix, Nanos, Proteos 5 57/ ZAE+
R&DS H33s= A*STAR Atst Hiolewyzd A7|ds
- 18¥5000m ol @3t 7709 HE FHE 5% o dF ¢E¥E
- HA Iz AE YA 9 vlo] oWt R&D &5 A Mo A3 MMl AFES
O 2 nio]lQ AT ARFYH Ad
- EE fHAFRE AL, FHAT FE ATFAIAE, MRI sE3xE Y A
A

, 2AE&E F2F oﬂ7§, HA S7HME A4

o 29A =
194 7= 79 9 08 A= R F A9 Neuros, Immunos 5 27 A&
< TEFIoEN ATV B wpoleWdEd VdES 9% R&D 3%F 3%7000
m F7}
- A AEE 20061 £ dolon, Ao A3 dF ¢U4E
o 3GA T
- AFEES 7 ATEEAA dETIE AFE oy, Ag B JAATE &
st 9 AFAIE GRS 3
- 2008\ 4 FE B 2010 & o

- 246 -



o] e EF 2 VA TF WY

<} [I-2-11>
194 75 294 7= 3dA 7=
5 s 40,000’ 8,051 m’ 9,433 m’
&2 & (plot ratio) 4.65 4.58 4.40
GFA(gross floor area) 185,000 m’ 36,931 m’ 41,505 m’
&5 AR A, Ao ArAEA], A AFAEHR], Al
F2F F3F 88071 28670 2207}
AE F 770 270 270
=T 8-12= 7= 5-7%
=)tz 3% 2% 25
O 4GA FEHAY 9 HI7F @A)
- 8000%H-19) A7EE2EHE FASte MddAddE AL g F4
-4 A" AYn] 7S 93k v xAN W HES 2t AFA = ¥
-4 TR GFA F7F 9o =z, 2012 & £ 20139 % o9F A
- JTCO w2 2013 o]F nio]leWtd R&D 33 85 dZF3ta 9om,
T oS uEtA vlo|EFT A G E FIE A E
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& SO wgt AFFTAH A B ol I S fsh nviolewgA
R&D 33t 871 A&EE Aoz AW
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® AFHA R A7EF

Hpo] 2 2 & YFAA

- A Y(A*STAR 4H3}) d77| &

U 7194 2 d74

Bioinformatics Institute -
Bioprocessing Technology Institute -
Genome Institute of Singapore -
Institute of Molecular & Cell Biology -
Institute of Bioengineering & Nanotechnology -
Institute of Medical Biology -

Institute for Clinical Sciences -

Abbott Laboratories
CellResearch Corp
GlaxoSmithKline
Inviragen

Novartis
Pharmalogicals
Merck Sharp & Dohme
Takeda

Lilly

Humalys SAS
Cytos Biotechnology
Siena Biotech

Rhapsody Biologics

AT &F
S2E BH 9 A9 #Ad Bx ¢£Fo =24
Y=g 2 AF ARG} AL SFF
A S5 2 27 E3S
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® |7 A
o Nrba2 %4

- 20109 1€ wpo]E g2 &5 52 Dr. Ng Huck Hui &

|
ol
ofy
=
e
e
)
[o
1t
Jo
ol
_?l_ll
iy
N
0
o
&L
[p)
=
Q)
o,
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iPS cells(induced pluripotent stem

cellsy 2 2em, QAS F4ste RE Feo BaE ATE F5E F Ut
Mol E 7 A EAY WEHE iPS Cellst |42 AT 371 B4 AT 9] v
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45 719 ES Cell International(ESI)

- 20000 AEEA A2 AzuolE A & s A S

- 67H«1 ddea Aztulol=7INEAE T3 Ve 27 Uy &3 2 A
A TAEF B4E 535 R

- H}O LEY2d YFete dF5HT FAE A Btk AEA ZE A7

@ A4 3 2 £4

O AA 72 R A4S T8 99 23

@)

HAEZNE Aol BMS Fe2H Wl A4 FxEs} b A4 R&D B

Aol AAF Fo LAYE A2 BE R&D #oko RE @A AN AAZ I
A5 FAEt S48 A AA Q] AA AS ket

AA fA
AAH Lz 73 AAss A7PEERZ FA & dAF7dES °lEA FH2

1 @

- A7tEEY 2 AAFLSRE FHS HEAEdd= University of California, San
Diego®] Edward Holmes % Judith Swain, National Cancer Institute®] Edison
Liu, Neal Copeland, Nancy Jenkins, Massachusetts Institute of Technology %]
Jackie Ying, PET/CT 2714 ¥%& ¥4} David Townsend 5°] U+

AAEZS] Hold LEWE LWL nigoz YT @A AW oje
oy

- Times Higher Education Supplement(THES)S] 2009d A|A ojg} fj ] o) A
NUS % Nanyang Technology University(NTU)= AlA]l 200th thdt 5 Z+2F 30
ek 7395 AHA]

- THESOIM = NUSE At 3L Amolst F-LollA AA 2091, Adzst F-&
oA AA 27912 LT
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O HE 75 € A4 £ 714
O HA7IEEA A= AXAMA HIEE 9 A€ HES TS5t F8 IA 1P
Zofo 7Fi3h
- A7tEE EFHE AUME =244 PCT(Patent Co-operation Treaty)oll 7F{sH
19959 =<

rr‘

Al N1E FEeie, 53de 20d 2 BAHL, B iy
3 ¢F(European Patent Convention)Z} & Y%
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o WIANAE G 4 W 2 FHAURA sz 3 AA Fart ERdom &
ol Hoz d=go] wet FPIA Hoks AlEE 72 HFEY Aoz
$4% AL AXE
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= =<
2 FEo= AAAHA SAATE He AS FRE sk s

o 2007 A7t EoA HAANUA AFS v A AP stUER AF S o
B AR Y 5498 A TEHHA ALS APshr] A
- 2007F-EH 201197HA] A7 EE ZHFA HAAUA Y R&D ZZ A E

24 39 50009 SGDE Y72 3}
- 201597+A] HAANYA AN AVIEE GDP F 179 SGDE F&dta ¢
7000 o] 18-S A= Ao AW

o A7txE HAAUA AFe EHiAG AEEC A3 Yrtxr= AAE 1

25}
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o Aulole §4S 9 Wre AN AYE oy}, FANYA 4y §4
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R&D A|¢lo] o] FofAal U5

o

() vlol ¥ X A5 = =213 (Bioenergy Research Programme)

O Ad 53 2 A%

o Hlol oA A ZTEIaWe A&7l violuf X (As F
318} FHYRE o|&3te AN FHHE HrlE=9 R&D 9FS I
A*STAROA #lo] 2o J %] R&D ZRAE] 255 AH3] + A ZE2IH
2, 2008 2 200930 9 H.
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g o] Alo} vlo] 24 A LA A
<ag [m-2-20>

SAAMIE (MTI) | HHE (MOH]

| Research & Enterprise Division [MT ' Industry Division (MTI '

| Research Department (MTD) Manuracturing & Exportable Services Department [MTI]

,,,,,,,,

1—_)_3%3-‘1
-
| Biomedical Research Councll " ﬁgfg:r%rf‘ggﬂ'n"gle""g EI]B Investment Pte Ltd
e

~

A-Star &t0t 700 HI0IL A1T1H Institute of Chemical and |§ pin. i
- Bioinformatics Institute i Engineering Science Bio-One camtal Pte Ltd
- Bioprocessing Technology Institute

- Genome Institute of Singapore

- Institute of Molecular & Cell Biology

- Institute of BioEngineering &
- Nanotechnology

- Institute of Medical Blology
\- Institute for Clinical Sclences

2 =44 ZR

o A7tz =2 FAAYEF(MTI, Ministry of Trade and Industries)
CvlolowtlE 2elsE §4
- 4 : 100 High Street #09-01 The Treasury Singapore 179434
- SIALO]E : http://www.mti.gov.sg

o B4 H U Research and Enterprise Division
- AT BAEEe =2 2 A
=2 Mr. Ng Chad Son(Dlrector)
- A3} : 65-6332-7009, F 2~ : 65-6334-0306
- olM ¥ : ng_chad-son@mti.gov.sg
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544 F Ul Research Department
=

T
P2 e g, dA 2 R FHAL R&D B @9

¥}8}
@& A} Ms. Shirley Loo Cheng Kiat(Dy Director)
X3} : 65-6332-7148

o|w| Y : Shirley_loo@mti.gov.sg

A*STAR(Agency for Science, Technology and Research)

R&D ek A3, npojemtiZ R&D &5, Iy ML 5 A
2 : 1 Fusionpolis Way #20-10 Connexis Singapore 138632
YALO]E : http://www.a-star.edu.sg

TG A} : Professor Low Teck Seng(Managing Director)

3} : 65-6826-6468

olM Y : low_teck _seng@a-star.edu.sg

A*STAR Y Biomedical Research Council

Hlol2WtjE R&D &5 &

A*STAR 2+3t BMS &5 #opd 53d 7719 ARAL A77|BEC] 2&H

o] A+

2 @ 20 Biopolis Way #08-01 Centros Singapore 138668

YAOlE . www.a-star.edu.sg/ AboutASTAR/BiomedicalResearchCouncil/ tabid
/64/Defaultaspx 2 www.biomed-singapore.com

=2} : Professor Lee Eng Hin(Executive Director)

38} : 65-6826-6388, H 2~ : 65-6478-9581

oli Y : lee_eng hin@a-star.edu.sg

Bioinformatics Institute

2 @ 30 Biopolis Street #07-01 The Matrix Singapore 138671
Aol E . http://www.bii.a-star.edu.sg
@2} . Dr Frank Eisenhaber(Director)
23} : 65-6478-8338, X~ : 65-6478-9048

o] Y : franke@bii.a-star.edu.sg

Bioprocessing Technology Institute

T4 1 20 Biopolis Street #06-01 Centros Singapore 138668
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Aol E : http://www.bti.a-star.edu.sg
=2} Professor Miranda Yap(Executive Director)
3} . 65-6478-8880, T2 : 65-6478-9561
o|W Y : Miranda_yap@bti.a-star.edu.sg

Genome Institute of Singapore

24 : 60 Biopolis Street #02-01 Genome Singapore 138672
Aol E : http://www.gis.a-star.edu.sg

=2} Professor Edision Liu(Executive Director)

23} : 65-6478-8038, X : 65-6478-9053

o|H| Y : lieu@gis.a-star.edu.sg

Institute of Molecular & Cell Biology

2 @ 61 Biopolis Drive Proteos Singapore 1138673
YALO]E : http://www.imcb.a-star.edu.sg

F& A} Professor Stephen Cohen(Acting Executive Director)
38} : 65-6586-9725, H 2 : 65-67791117

o]#| Y : scohen@imcb.a-star.edu.sg

Institute of Bioengineering & Nanotechnology

<2 : 31 Biopolis Way #04-01 The Nanos Singapore 138669
Aol E . http://www.ibn.a-star.edu.sg

=2} Professor Jackie Ying(Executive Director)

A3} : 65-6824-7100, H 2~ : 65-6478-9030

o]l : jyying@ibn.a-star.edu.sg

Institute of Medical Biology

2 : 61 Biopolis Drive #03-01 Proteos Singapore 113867
Aol E : http://www.imb.a-star.edu.sg

=2} : Professor Birgitte Lane(Executive Director)

3} : 65-65869847, H 2~ 1 65-65869484

o]#| Y : birgitlane@imb.a-star.edu.sg

Institute for Clinical Sciences
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- T4 ¢ 20 Biopolis Way #08-01 Centros Singapore 138668
- SIALO)E : http://www sics.a-star.edu.sg

- ©@% 72} : Professor Judith Lea Swain(Executive Director)
- A3} : 65-68266386, F 2~ 1 65-64789581

- o]H| Y : pancy_tan@a-star.edu.sg

A*STAR Y] Science & Engineering Research Council

- 34 R&D &5 1=

- 74 : 1 Fusionopolis Way #20-10 Connexis Singapore 138632

- SIALO)E : http://www.a-star.edu.sg/ AboutASTAR/ScienceandEngineering
ResearchCouncil / tabid /67 /Default.aspx

- ©@3A} : Dr. Raj Thampuran(Executive Director)

- X3} : 65-68266131, H 2 : 65-67798061

- olH| ¥ : raj_thampuran@a-star.edu.sg

Institute of Chemical and Engineering Sciences

- 54 : 1 Pesek Road Jurong Island Singapore 627833
- SIAFO]E : http://www.ices.a-star.edu.sg/ices/home.do
- @@} : Dr. Keith Carpenter(Executive Director)

- A3} : 65-6796-3940, X~ : 65-68734805

- o] : keith_carpenter@ices.a-star.edu.sg

T34 EF Wl Industry Division
- 3% . Mr. Ow Fook Chuen(Director)

3
- A3} : 65-6332-7748, H 2~ : 65-6334-2367
- o]#|d : Ow_Fook_Chuen@mti.gov.sg

T4 F Ul Manufacturing & Exportable Services Department
- §3AF : Mr. Edmund Zhou Wei Xiang(Asst Director)

X3} : 65-6332-7137, 2 1 65-6334-2367

M : Edmund_zhou@mti.gov.sg

E

Economic Development Board
- o7l A R A S

- 257 -



- 4 : Biomedical Sciences Cluster Group 250 North Bridge Road #28-00
Raffles City Tower Singapore 179101

- fA}o]E : http://www.sedb.com

- ©@3%} : Dr. Beh Kian Teck(Director, Biomedical Sciences Cluster Group)

- A3} : 65-6832-6832, H 2~ : 65-6832-6565

- o]H| Y : clientservices@edb.gov.sg

O EDB Investment Pte Ltd
- T4 ¢ 250 North Bridge Road #20-00 Raffles City Tower Singapore 179101
- fA}o]E : http://www.edbi.com
- @ 3A} : Mr. Chua Boon Ping(Director Investment)
- A3} : 65-6832-6832, F 2~ : 65-6832-6838

- o] Y : boon_ping_chua@edbi.com

© BIO*ONE Capital Pte Ltd
- BMS #-& wlAAg F2}
- 4 @ 250 North Bridge Road #20-02 Raffles City Tower Singapore 179101
- fA}o]E : http://www.biolcapital.com
- §3A} . Dr. Wong Mun Yew(Dy Director Investment)
- X3} : 65-68326293, 2 : 65-68326838

- o]i Y : munyew@biolcapital.com

o A7tx=2 RZAF(MOH, Ministry of Health)

- ATY w84
- T4 : 16 College Road College of Medicine Building Singapore 169854

- S1ALO]E : http://www.moh.gov.sg

- 9234 : Ms. Joanna Teo(Assistant Director, International Cooperation Branch)

- A3} : 65-6325-9088

- o] Y : Joanna_teo@moh.gov.sg

Zh HE g8 2 AAF

1) B8 R IS 713889
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A7FEE W vpo] 24ty HY S R&D & TAHOE o] FolXA S

EDB(Economic Development Board)oﬂ m2H, AA vleleddZ 7|Hg=0o] 2008
3 AUt Ed BA% FERE = o]no]tq R&D A&& 7960005+ &
o] <.

Tl Eo] 5071 o)< AAA
A7YEZZ o)A R&D 43)

ofN _xN

A*STARONAM & A7FE=20] &3 A7 2 A7EE=2 AR 79E, #3442
AAYASA A7 A4 @ BEF d
- BERE AA 710 B ovid 59 3 WA 22 GRE AFE of 144

o1 o]} .

dHAT ALA=

- A7IEEY AE®E JdELE o= ASTAR U Biomedical Research
Council(BMRC) ¥ Science & Engineering Research Council(SERC)oll A T-%F
g FEAT AYAE P<3E M-2-12>

ANE2AN olFAE FHATE F2 A2" 4G L FA A2, Bt
A% 2 ¢, 71 veleu 2 A AFAT, WA, Z7ME, vhel Lol

NAEZ YT 5 A9 2 vl BoF @¥AT Sl b5

S AE 7 B Bob 9 B g¥e 2Fe] AT Fael Qo] AUA ARE
ERT 5 e

- @7 A9 Artzed A%, Wee Adstd 4rE=e) Bud dPdT A
AAE F8715

- AZMEZON Fol Age] Ed AW Amel UE AT, A opAlo} A%
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A7} 2 BMRC %2 SERC AT AYA=

<3 II-2-12>

ANYg=zz2 1Y

grtelE

o FE AR Y(FA)

http://www.a-star.edu.s

(Bilateral Joint Research | %
} _ ?Tabld=236
Grant Calls AR wg @ Y AFE Tl F=
(International)) 78 Tle =S =o|7] A =A
2 FEAT T2
Ave] 91, 243, e, X5 &
BMRC vyt 29l a9 . ! -
= AT olYet A7 #™ 7]x | http://www.a-star.edu.s
(BMRC General Grant s
ol emtyd g Hg ATl | g/?Tabld=233
Calls) ]
gk Al A
BMRC @#Ho =A¢ http:/ /www.a-star.edu.s
(BMRC Consortia Grant | - 35 AT A g/ ?Tabld=237
Calls)
BMRC @At E&£3] - At uf % &5 F3, vl
o Wz st thsk ARSI F A2 2| http:/ /www.a-star.edu.s
(BMRC Local olg, TS FUE Y3 A7IEZE | g/?Tabld=242
Symposium Sponsorship) AR 738 st EEI XAS A
An A Aslze e, EeoEa
1= v} 77 \= jﬂ_z:yl_ 3131y "V__’ 7
SERC 22 25 A9 g, =% 5 5371 18}
' AFE71He AFAEE A http:/ /www.a-star.edu.s
(SERC  Public  Sector _
Fund dutz oz 3009 A7FE=2 2¥ v | g/?Tabld=243
unding) RHEE, 2PV, A A =
2AEET AYsE AA%e 3d
SERC FA|¢} #HH A7 RE AA adrt & AT,
AT A =21 LAV MY A, A7FEZ9] Q| http://www.a-star.edu.s
(SERC Thematic | A& AFBsAY, AAZ T+ A3 | g/?Tabld=247
Strategic Research | & R E AAst= 54 £AS 3l
Programme) dste A7 52 XY
http:/ /www.a-star.edu.s
SERC Hfolewtiz <l o W sl - _
AUols me g A2 H|Ea84 2 32} X | ¢/Research/FundingOp
° = ) © ) 3 FF MAE 93 957]7] 2 £ | portunities/GrantCalls/S
(SERC Biomedical _ ] ] ] ]
o - FA4 A7 Z2AE XY 2 AA | ERCBiomedicalEngineeri
ngineering Programme 3 .
(B§P)) & & Ag7tel dAYo] 7 HE FX ngProgrammeBEP/ tabid
/1028 / Default.aspx
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5 2AUHIAIO

7t vlol 4y
1) 8% Axt

O 2 JAAH RF3 vlo] 4y

o QIEUAlot=E BE B FH A, AA A=A 10%eF AlA &3 2HEo 11%
£ Bt S+

o o]9] &&& 93 Ud=uHAo} AFE= nlo] 2 7]E =719 ¥ 3] (National Committee
for Biothecnology), HF¢] <2 7]&AlE (Biotechnology Center), AN E3FATA
(Institute of Molecular Biology) AR5 &3l vlo] 24ty sAd & &4

@ & A
o ofA ==}l AmulAlobdl FAE =AFA FFHES AXAH

Aol A AREshaL =

[kl
)
(Y
e

Q@ thE npo] 4k
o0 (Molasses)=

Abskal Sl

A
283 ulo] QoEhe, FHAHELE 83 L A2KCitric Acid)S A

0 # Indonesian Institute of Science(LIPI)e] F+ 7|3
7N EA Bl (Food Technology Development Center) %}
of Technology)oll A< & 2 A|ekEofe] vlol7]s=

Hiz s HF7E
3 W (Bandung Institute
=4 97 T4

m[o rE‘: rz

AZ=UAo} FRE A7 7718 T3t E 7HA Eopdl A+ 23
Production of enzyme applied for leather industry
Production of high quality inoculants

Develop sea-weed processing

o 0o 0o 0o ®

Bioprocess for milk, production of biopesticide &

® 9%, FH R AF, WA, viol S FH S BoF A3
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@ <lekutol e

@ A= Acte dotutol e 43

@) [e]

T2 FAH e} AFE Q)] FH3 A 459 AT =R ofF] 27|,

O ojorE A TR 15] gt
- vlol YokE Y 2 14, e 7y, dod e R Ax Fo] d<
- Ak %UL °F 34x Fylol, o] T 60%7F A2l fE, 40% = OTC oF &
- JJFUH < AYgeekE = oF 1% 431 F, o] F vo] Y eEFL 10~1471
Ao &3
- H]'O]-Q—J OFE AIFTTEE oF 1% 2y
@ ulo]l o oFF AT
o HlolQ oJekE Jidte] HZF3sta Y= A kA= PT. Kalbe Farma, PT. Kimia
Farma, PT. Dexa Medica®l|l &3}k
- o] F AZUAo} AAF A& 1995 AAS A= PT. Kalbe Farma7}

7R A2 o 2 njo] @ o] ekE stk

- PT. Dexa Medicat HEZ 27 352 E Hlo] o %F /Y F
No Cooperation Products
PT. Kimia Farma and LIPI establish | Developing affordable new  drug
1 | cooperation  with ~ German  research | technology = from  protein  using
institution, Fraunhofer. molecular farming methods.
PT. Kalbe Farma and Cuban and )
2 o Developing cancer drugs
European Research Institution
PT. Dexa Medica cooperate with Celltrion | = = |
3 ' Biosimilar drugs
nc

- AE Aok

- PT. Kalbex=

Hhol @ AW E &

Aok Jhutul o] oF 1/5~1/68 R Y&

Theracim, Kalferon, Leucogen T3 #Z2 FAAFAE

v 3,

PT. Dexa Medica® 20121 vlo]| A& S Fwjs A+

o PT. Kalbe Farma
- vl o.ofobE el A4 2 e
- 20061 Z=7|M ZE(Stem Cell) 7S 9]
Institute)ol] 8WTF Gej T2}

z:ﬂ_ ;q] [} Xe3! ;‘q]

2(SCI : Stem Cell and Cancer

/‘\
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stal ey AAZMA FEsiEel dEs AFA X

() Aol

© 20053 i E F7hlUA @ ARl wet, R 20108744 A=dAoF W
FHEAA ARSSte T A ARSEE] 10% 1508 AREE HloledAd=
AHEES B3, ARS RS 2025W7HA] 6407 LREHE FU A (AFRE A
F oA AR 20%, =7F F YA AR 5%), vheled Al tigk w7hEE
A= AX GV, EU EE5 FA).

e vlo]edsm Alg9] EFZS 2025W7HA] 5% 7R E7FA1Z o F o2, uio] e
=1 T vpoledm Auie} T FFS AH, AHHF
ol e A7 Jldte] Q3% HWﬂ A e 7 AT E7E.

@ wol oA

o 10d A AF/NE A&, LEMIGAS(Oil and Gas Technology), PPKS Medan
(Indonesian Oil Palm Research Institute, Department of Agriculture),
ITB(Bandung Institute of Technology), BPPT(Agency for the Assesment and
Application of Technology)”} =3

o0 2002139 7l# ¥ Forum Biodisel Indonesia(FBI) =7} E & Al Hlo] Al Al&
o] ¥ g vFF THU A, 20053 IR #E] Pl A A4

ol O
N A -

o uteledAdle] Y8+ F LI} I FAiHE, 2YS FAME(Fatty Acid Methyl
Ester) 2 w.33l= o ~HZ 3 (Transesterification) #74 o] 8302 X, thE X
ZAzEY 7HAAAYE B, 5 1059 vlol2uAd AAS=E AdA, dA =
A A F3]AFS] PT. Pertamina®l &
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© E-1083(7HE- e 10%9] who]eo®as E3)s AAIS 7HEd Abes A
- HRo] R o'hE & AbR g, T, STt dE

e

il 1,500% A Z 2], 201089 7+A] 7F&

AH| o 2%E HPO]OOHEJ%E WA A5, 429 7 2o AE.

- 21 FES YA IS B3 2730E(oF 109 HEL2)Y] Hlo] Q o eke-3}
]

o\-r

- =

bl A%

s
o QlZuAjo}e] FIAMME A AL 19,988,000 0.2 A A 495 7]i(2007wl 715)
- 1}o] 2] 2] 0}(34,410,000%), B2} (26,541,000%), B =(26,411,000%)0] AlA 1~392 21X

- A, S OEoR ddEs 4AY 7 e 72 v4EE d4HY e, ¥
A FHAbEE A2 RS F2 AU
o QEUALe 7WHP A A2 HAF g FAlel gl 2009 = o 1217 HEE
2 F4H3 Jeon, 4y dee F 1243958 V1=
- A Hw‘ FEE A len, 53], Lampung, &%/ AF/SH Ak 2o At
Aol AA SIrsEAHIL F(EHEH).

o AWAA Fx olRETE 1T AE AHo2Y oF am PR £F FA} 2
o2 ARHIL U
- Ay Aol FRE whd o

L |
SolEre) AR FYS BERZ FF 5A

o QIEdlAlol FYPFol W 20109 AELe oF 22008 Eo 2T oz A
S 5548 HAshel 2012deE 27600 Bl ARG S1EF Az A

O AlAME
o QIZUYAJole A AitE = UIFES] JAplE 8o F AH|EHT oH, 4 B
°F 0.8%%F F=H1 U= AAHY.
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o 7ML 9aE F2 wUEsd i Au 2 FF(Nucleus Plasma)o] 7] wj&o] 3
R FAFe] AVEL S

bt SRg Ee AR FUORVE LS Frjsjolsty] WE
Fol TA.

- wep AR T T = RS SRV 4TS o

2
o
AC)
i
o,
o

o

@ wu}o] L v 2 (Biomass)
O Q=ulAjote] BAHol Hlg} 4 AlE B AFA A FEE FofolH, ulol
Quj2ubd 838 oF 50GWRE Hi o AAZ AdX 1

(it
oo
of
rlo

o ADB9} Golder Associatest= QA U|AJo}e] & U oA AAEE BAFEo] A
ZF 230,530 TJ=Z FA4kEM, A7) Ailer M3 AL I g2 vjd 4.2¢

MW/ A|Zto 2 FA3ta 2.

o 2009 <ClEYlAlolE F 1,580%F Eo I A& MY
77%7} Sumatra’dol] DRE Y F A
g AzujAole] nlo]euj2~E 83 AMYGe MEAold FFEHS T

Z~ o0lo
T e

F8 "lolemjs WAL AP

* Project BKR Biomass 4 MWe condensing Steam Turbine in Riau

* Biomass Gasification Project in the Mushroom Industry in Central Java

* Saber Biomass Power Plant in Riau

* Biomass to Electricity Project PTIP (7MW) in Riau

* Biomass to Electricity Project PTMM 24 MWe in North Sumatra

= Biomass Power Plant 4 MW of Pieces of Wood and Sawdust in Central Java
* Nagamas Biomass Cogeneration

* Cogeneration Biomass Amurang in North Sulawesi

* MNA Biomass 9.7 MWe condensing Steam Turbine in North Sumatra

* MSS Biomass 9.7 MWe condensing Steam Turbine in Riau.
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@) FHutol2

O 3%

o ARE= FHulol ok AFE 9t 1985 kA7) EF(RISTEK) 43t
ALIE A, &, F, DA, AMRSFE, 7L T4 BEs WA Aot
gF, 9ol stutor, AL, o] Fuloly s Al HFH.

o Folgt RollME AFFYHE FH oY T 2 AW A%, ATA/EL
e

Jetelelz WA

@ F82 Fduol2 AF

No F9 Fof d

* Microbes have also been used to control pests and

plant diseases. Application of microbes for biocontrol
1 | Biocontrol of pests and plant diseases include microbes that
have been selected as well as microbes that have
undergone genetically engineered.

* Examples biodecomposer products include: Orgadec

(BPBPI), SuperDec (BPBPI), Degra Simba (ITB), starbio,
2 | Biodecomposer EM4, and so forth. New products continue to emerge
in line with the need to address the problem of
organic solid waste

* One of the biofertilizer products is called EMAS
(Enhancing Microbial Activity in the Soils) has been
developed by BPBPI (Biotechnology Plantation
Research), licensed by the PT Nusantara Bio Industry
and used in various plantation companies.

* Other biofertilizer products developed by researchers
in Indonesia, among others: Rhizoplus, Rhiphosant,
Bio PZ 2000, and etc.

3 | Biofertilizer

* Products of superior planting materials, which have
been successfully marketed in Indonesia, include
tissue culture seedlings (teak wood seedlings and
seeds of horticultural crops).

4 | Planting Materials

5 | Supreme Plant Seeds -

Q@ F8 dT7#
O Research and Development Centre for Biotechnology, Indonesian Institute of Science
(LIPI)
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(62-21) 875-4587

(62-21) 875-4588

Pusat Penelitian Bioteknologi - LIPI

JI. Raya Bogor Km 46, Cibinong 16911, Bogor, Jawa Barat, Indonesia

Mr. Lukman Hakim (Director): Lukman.hakim@lipi.go.id

Ms. P. Lisdiyanti: P_lisdiyanti@yahoo.com

Website

www .biotek.lipi.go.id

it

19861 Biological Sciences-LIP 4Fs}, BH A7 7|Ho 2 HY
1993 AF7REFo el FHntel e BAY FFS AT A8
2 A4S e
Ho] @ 7w ATt JfZolelol] niol 7)ol BI A 4k A FH
F7hg
oF 3l ¢ npolo ot ddste] g A AAE

DU TA
fo o
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N
=

.

ox Olﬂ re

ol

oo
J

Superior rice variety

Biotechnology in livestock’s reproduction

Development of biotechnology in staple food

Development of molecular farming for pharmaceutical industry
Development of drug’s raw materials through biotechnology
Development of bioprocess

Development of industrial plant through biotechnology

AN N N N N Y NN

Bioethanol, bioremediation, and biocatalyst

s A2 ofgfok B2 ZAATIET FES I
IAEA Austria

KNAW Hollad

AVEBE, Holland

The Rockefeller Foundation, USA

JSPS Biotechnology & Wood Science Japan
NBRC - NITE Japan

CAMBIA Australia

IRRI, Philippine

CSIRO Australia

ACIAR Australia

IG Biotechnology- Fraunhofer, Germany
FAL Germany

N NI N N N N U U N N NN

BN

0
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O Indonesian Plantation Biotechnology and Research(BPBPI)

A3} (62-251) 832-4048
= 2 (62-251) 832-8516
_ Balai Penelitian Bioteknologi  Perkebunan Indonesia
T JI. Taman Kencana No.1, Bogor 16151- Indonesia
=gt Dr. Ir. Darmono Taniwiryono MSc: Darmono.taniwiryono@ibriec.org
Website www.ibriec.org
* BPBPI= 19939 S #Eo|Ad A57ds fAsl dr=sion, SdeolAd
o AH&E & e "ol 7|HkeE AlFS Aitse wAY AT
zHoE F2 FGAd 7INE wpol e AFE AN dvistal
sol59 F8 AEFLS ol
v Orgadec (organic decomposer)
v Greemi-G (Microbial formula to prevent plant diseases
v' NoBB (No Brown Bast, is a growth additive substance control
%049

for plant)

Biometeor (pest control substance)

NirAma (Bio-insecticide for pest control)

Promi (Microbial Growth stimulator)

Rhiphosant ( solubilising inoculants for nuts growth)
Miza Plus (biofertilizer)

DeoKlining (deodorisation for industrial waste)

D N N N N NN

O Indonesian Biotechnology Information Centre(IndoBiC)

BE] (62-251) 832-3848
EES (62-251) 832-6851
T4& SEAMEO BIOTROP Building, 2nd Floor, JI. Raya Tajur Km. 6
Bogor, Indonesia
G} Mr. Bambang Purwantara: indobic@biotrop.org
Website www.indobic.or.id
ToAH *The  IndoBIC(Indonesian  Biotechnology = Information  Centre)<

International ~ Service  for  the  Acquisition of  Agri-biotech
Applications(ISAAA)/Southeast Asian Regional Centre for Tropical
Biology (SEAMEO BIOTROP)¢} 35 S 5af 2003\ dol] AHE.

* IndoBIC= Biotechnology Information Centres(BIC)S] &'dolA|o}A] S

HEADY shtE, sutel e & FusP HRgRe AR
-IndoBICA FQ 9382 27} Hlolev|e AL Teo] HE A 34
Adsts A 4 vlele A4 AR g g T8 JE.
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v" Seminars/workshops/conferences for decision-makers, journalists,
researchers, the industries and the public depending on their
needs and competencies.

v Training courses for researchers, teachers, journalists and
university staff in popularizing scientific information on
biotechnology.

v Production of communication materials for television, radio,
newspapers (video/cassettes, CD-ROM, printed materials) and
development of websites.

v' Support for scientific journals, proceedings and semi-popular
publications on biotechnology such as organized by the
Indonesian Association of Agricultural Biotechnologists (PBPI).

v' Article-writing competitions on biotechnology perception and

appreciation for high school and university students, the public

and journalists.

. vkl e e £44 4

o QlEu|Ao} Hlo] 94k At AT Y (RISTEK) FEZ 19854 A1 &stgom,
19881 QA== HiolAbd e FoAde A, =7PAE S7id AE

(REPELITA)®l| 33}

Nds fste] w5783

0 1990 AEuA|o} FR = vlo]|QE|AEEA] ZTE 1Y
S 82 Gadjah Mada w3}

FEg wessl ARARen, depole
PAU(Inter-university Center), H}o] 47 d¥S w3t 18al sHHto]
27l ¥¥ 2 Bogor Agriculture Instituteol| X 2%

- PAUS| 9&2 npo]eHAE=A digtd AHS T A

A
r o
i
02

2

o A¥= A=MAotHstATFA(LIPI), ogRlo]|HAEZAE #3 Eijkman A7
4, AFuko] @& 93 BPPT(Agency for the Assesment and the Application of

Technology) & BHAH8IAT A4S T3 HlolulaE=24 A F9.
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0 2000958 JA=:uAol AE= F71387]&d g (National Science and
Technology Strategic Policy : JAKSTRA-IPTEKNAS)®] vlo]Q7|& /I =214
71 o]% =7iulo] S H Zm 2 X /) W = A & (RENSTRA: Strategic Plan for the
Development of National Biotechnology)2.2 w73}

o A vloledERA BH B
- QREAS A% ABG} Ars ALS 3 vholol AL Lol T
Age A9
- R

o ALAA
D) Bol2EAERR AFAL FAV| B 9

o e AFNBE AUT + UE V1% AFS AFHE APL
n

(¢l : R&D Center for Biology, Indonesian Institute of Science)

o AFAL FFEAA Ho|RHAEEAE AT ATAE
(PUSPIPTEK: Center for the Development of Science and Technology)

o uloloHAERA Nee AT SFoN U4l BEY & U FFoE 4w
o|Edk= A& (el : Oil Palm Research Institute, Agency for Health R&D,
Agency for Agricultural R&D, BPPT)

ol

o tFA Al : Central Sugar Research Institute)S Q=2 3w AFel vlo] H|

aEeA H4g A7she AoudATL
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o Non-Financial A

A=dAof HAF= nlo]l 4t A7 43S fste] Hlgd d771ds 24,

I

SL'

o] T3l ulole ]%o 2 Aup 4TS e

x4 AF7|#o R FPuto]l L= 7FAFAlE (National Center for Agriculture
Biotechnology), ® %%’“EH A vko] @ AT+ Al H (Industrial Biotechnology Center),
AvAlob=mHolst otist A&t LEHol s Aguio| A4
(Medical Biotechnology)4.

FHutol e T ATFAE = 19900 RuEe] M3, 282
sh71dd, dmdAet=Histe] A guto]l AT ae W)
7h N, A8 AR

o Financial A<

A= v Ao} AFE= 1992 B RUT(Integrated Competitive Research)@t 7]
T35 A5t nlo]leu|e AT HEE AT F, o HE= AFNEEISAG
A=y AJo} 28 S|(LIPI : Indonesian Institute of Science)ol| &J3] #E]E wix
Rem, FATg=E7|HHe] FHFIES 93] RUTI(International Integrated
Competitive Research)Z &)

AT &4 APREHS AHste AdEulAlof AR
Research Collaboration)e] & ulj 3 ‘1E(Matchmg Fund)E
Hhol @ 7] o) W1zt At
A=vjAo} HH= R&D NS 93| 2010Lﬂ 1= 5xd_—, 73
7, alo]l 2. 71& AT/ldel 3009 Fujof wiH<i IM-2-13>
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A=W Ao} R uho] ©Bof AT TR R (20104)
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120.000
102132
100,000
20,000
60,000
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40,000 27 685
20,000 7 358 3 855
D |
us China Japan Korea India

23 : World Health Statistics, World Health Organization, 2010
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89 NDAs approved in 2010 (as of November; source: Drugs@FDA)
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. Molecular
\ Entity (15)

Drug already marketed,
but w/o an approval (2)

New Indication (3)

New

Manufacturer
(13) New
Formulation
(30)
New
Combination

(16)
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Al 100 512

2+ : http:/ /www.elandrugtechnologies.com/nav/52/
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o FEe AT iR o ALW TG ATiNA 717 Bole o=
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o Fdol, g, O}Eal } A e FA712 WHO, FARAATLE AW

o 1999 d A" E GAVI(Global Alliance for Vaccines and Immunization)ol| A=
AN 7he] 19 38009l A WMARES AQASAOH Bill & Melinda
Gates Foundation2 7hd¥ #dE Aol WAl HFS A AstHA] o} 2] AFEF3}
A e Al g WAl AFHIE AYsie 2SS A8y FU<a™
V-2-7>.

MAEATE 93 GAVISY 20102015 A Y vldE A3
<ag V-2-7>

Overall funding
challenge

Resources available®
o= = ol 2.7 billion
4.3 billion

Additional funding
challenge —

over & years
2.6 billion

Current level of
annual funding
1.7 billion

L ABT contributions are contingant on a corre

spanding amaunt being spent an preumacoccal vaccines

Z}&E : The Global Vaccine Market, 2008~2013 % Visiongain 2008
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for Vaccines and Immunization)®] F#HO =2 Gates A TS HIESH 4 7]#H9
GuE Folol AYEAT AAZAA T4 2 JE AL 5eel] et
20102015847 & 709] 29 oiks wEE Al AS(GAVI report, 2010

(http:/ /www.gavialliance.org/resources/ Financing_count_En_6.pdf).

GAVI| A= WHO®| Fd7|Fol A& AlFol g AR Q1S (Pre-qualification)

A=E Fold o]& 533 AFS UNICEF 59 71#& 53 Mo 24 37

o & AAE F= AoZ WA dv| AT

- ©]23k UNICEF 59 @ Ao &2 72 il 2
a7k = A= veotd

NEE=8 BAozes MERS Lof AAAQY FES AASL A=
AR N2 5FY) BAEH 2ok AAtel e WA spgel Bag<ay
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YA A7 Ade 84
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Measles
2%

Injuries
3%

Pneumonia

HIVIAIDS by
f0
Malaria ‘
11 %
Other
16% - Diarrhoea
18%:

MNeonatal
24%

A=

@)

: WHO report, 2009(www.who.int/vaccine_research/documents/gvcrd/en/index.html)
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Developed world

wd to pravent needle-stick injuries and
ssion through improper neadla use

Painless and convenient administration

Stimulation of combined mucosal / systemic
immune response

aouspsodw) Bujseasou

Elimination of cold chain ]

Developing world

Easy-to-usa method, aliminating the
need for frained personnel

EEmination of cold chain I

Easy-4n-use method, eiminating the need for trained
parsonnel

Meedle-free administration

Painless and flexible administration ]

souejodw) Buiseasou|

Stimulation of combined mucosal /
syslemic immune responsa

Z}5 : Stakeholder Opinions: Vaccine administration technologies, Data monitor, 2009
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8 LGAY 8 -8} olFY A% 1+ 94
9 =2} NP5 73 123 94
10 A+ PwC FAF 1E 123 94
11 A&t 8t A3z g 1+ 94
12 HRER7I=d &S BFAL 1+ 94
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