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AP 19801 H) AR Alwoi oke} 7|40 Wk uhe}
T4 (BHEHR) Aol A ol @ 41Ok = whE A AT T 9LS

o MBMHESIE HIEOZ Post-genomeo] [ME EHUICl &5 (300~5007H = 5,000~
10,0007H) Hfo|@AMefnt STt 7|8 Meko| Q7 ZIreh ZA

Io

(O3 2] AtHSEo| TE LoTHE FA

HEO0|OFE
(Traditional Products] .-"-‘

EHAef
(High-density
products)

“eHiol2 e
[Targeted
treatment
solutions]

ST} 7|8 M2f

(Gene-based therapiesl

I I I
1980 1990 2000 2010 2020

Z£X: IBM Pharma, 2004

=
e =4 =29, e
EY) SO2 HE
AAEAIH(48%) ) BHFHEAIK(34%) > Ho] 2.419K(18%)
— AlopiEe] oA et sharel 2% = U B4l ot fEA A
HAA Aloko] 28% H|Z-L 24| 5ke} AlefAe] {7184 0] 7|ofgt vt &
e J2{Lf 1980 it O|=RH HAHoz MOPHL0| dAFFUCH, Ol sig=Etlof
el o] 7|elgt
% =X Natural Products as sources of New Drugs over the Last 25 years :
Journal of Natural Products 2007 70(3) 461-477
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Lt M|2FAA Sigt
O AlA SJFEAR 2 U A
o AlA 940 AL 153t 9 Ex|ALS] 2oz iAdA o] Ao} 2020 o
°F1.3% TR 7]
O IMS Health-OJ Z - dhagof o5t 2008 AA SJoFEAIAS & 7,731Y
g2 AAdiE] 4.8% ARG oM, 2003W5E 7R AFHA 9.1%2)

(o) [e)
2 A4S B

(& 5] A=E MIA AUBTAIE A2 - & Ha2, %)

| 2003 | 2004 | 2005 | 2006 | 2007 | 2008

AE2 ! 4990 | 5600 ! 6,050 | 6,490 | 77120 ! 7,731
HEiH] B7t8 ! 103 |+ 80 . 73 | 71 l 6.4 l 4.8
ZX: IMS Health Market Prognosis (includes IMS Audited and Unaudited Markets), 2008~9

O ANHHRE Hu9l f7o] 72%9] £ HHE Holi glou A% ol

A48 A%

— o] AAel Enjx oL 31189 SR 1.4%9 A AFEL Holil 9lom,
£3] 20099 of+= upo|u A AR = of AR AL Q1S
O WHH AJAtH = A O} ofa|ot/of |7t/ aE Hu| 5 AlS A oF A9
10% o]/\},] /deo] ‘:quxl

53] 2007 9912k 10915 AARE S=3 Hepdo] 20119 242 5912k 841=
T Ao R IMSE AP

I ol xof

ol
ot

[¥# 6] 2008 X|HE 2ofF A1

e i 2008 | mEcf 2009
L AEAFEZ(US $bn) | HEE(%) L SR HUE(%)

World Market | 7731 | 4.8% | 2.5~3.5%
North America | 311.8 | 1.4% | —1~0%
Europe | 2475 | 5.8% | 3~4%
Asia/Alfrica/Australia | 90.8 | 15.3% | 11~12%
Japan | 76.6 | 2.1% | 4~5%
Latin America | 46.5 | 12.6% | 9~10%

£x : IMS Health Marker Prognosis, March 2009
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THIHA
O 3] £ 22 109)E THoia?l, 2007 vs 2011
United States 1 Unfted States 1 United States 1
Japan 2 Japan 2 Japan 2
Germany 3 France 3 France 3
France & Germany 4 Germany 4
ety : - :
::::‘d Kiigday : United Kingdom 6 United Kingdom 6
n
Spain 7 Ital 7
foe : cos :
Brazil 9 e
e 9 o ’
Brazil 10 Spain 10

* All ranks based on constant US$

£X{ : IMS Health, “IMS Market Prognosis International., sep 2007
0 ulo] 90JoFE £ HAH A=A Aue A4 oo Aoz
AMA QJeFEAIA = 2007d tiH] ¢F 50% S7Fet 1.3%
Ao s

[O& 4] MALUE AETHZ

GLOBAL PHARMACEUTICAL SALES, 2020
$1.400
$1.300
$1.200
= $1.000
$900
$800
$700
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$500
$400
$300
$200
$100
s

Total market value ($ billion)

1997 1998 1999 2000 2001 2003 2004 2005

(=]

$13T

2007

2020

£X : Burrill & Company, “Biotch 2008 Life Sciences: A 20/20 Vision to 2020", 2008
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0 22 Ao} QA EHY| 5 ABZIES AOEAAL 2008~20139
o

o v o
- 32139 A2 FART T 21.5%2) 2 ookE A Aol 7]
Ha S W AdsE AR vlsr oofEAS 2008~20134W Ato] 252
0.3% #4aste A= HAd

=
(O3 5] =71E o°fE Al¥el dEE Y, 2008~2013

Emerging markets Mature markets
24 4
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= |
-
o d = < @ = = b= 8 = — 8, s
**2 & 2 § § 8 g 18 g § %

< = = 2 = = =3 -
3
&

* BEU = five major European markets(France, Germany, ltaly, Spain, UK)
£X : Datamonitor, “Pharmaceutical Key Trends 2010", 2010.3

oo Wel W AR, FPIH ARAZY Biologics drugs D WAl
Aol FHES g Al
(12 6] X=X EtJol mE ZHetd AIFTY, 2009~2014
Cardiovascular, Endocrine,  CNS, O v, and
Musculoskeletal, Resplratmy Other ' Inﬂammalmn Infectious
Gastrointestinal Disease, Urological

Biologics .

Vaccines

Small ! '
molecules | 2

* Bubble size illustrates forecast 2009~2014 sales growth as a percentage of 2009
annual sales. Dottled line denates negative sales growth,
£X{ : Datamonitor, “Pharmaceutical Key Trends 2010", 2010.3
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O AA F87199 dif&o] vj=3 f8o AF5E U=
0 20074 Al %8 SJOFE 7199 ol FHS AWHY 0] Prigerbr}
1849 eI 250 1912 AXFHTL &
- 1 H=2 929 GlaxoSmithKlineA7} 4559 @&, A 9] Sanofi—AventisAH7}
3849 &, A9 NovartisAHF 3819 &8 =02 108Y YA 25 vl=at
Holl HFEof U=
- A7 Y Al goor £ o, WS &9ek & Aol7t glom, o HuleS
6915 ZFAIgE MerckAre] =<y tfu] A-17in] H|E0] 20%E /2]
g7el 7144

[E 7] A =L 2JefE HAE Ty Sig 2007
(Tt - of ), %)

No. A . OEY | omofeH| | RSD HIS

1 Pfizer 484 1 809 I 167

2 GlaxoSmithKline 455 1 666 | 146

3 Sanofi-Aventis . 384 | 622 | 162

4 Novartis 381 643 | 169

5 } AstraZeneca } 296 } 51.6 } 17.5

6 | Merck co ! 242 | 48.8 | 20.2

7 Roche | 384 l 69.9 | 18.2

8 | Eli Lilly . 186 | 349 | 187

9 Wyeth | 224 | 32.6 | 14.5
EX  BAMATISY 2008 QJUEMA EAM H M 2008.12 (Johnson&Johnson2 A|2l)

O vz % F& Fa=719 ook AA 7o W3} FolE AW H=
1,2687] GA 2 AA 71t o] F 1 & FAISHAL U=
— o]okE ol Z20] 9lo] = %0 o= glou A4
710¢] &9 °:1-r WA ogs & W3zt U

e 0|2 ZHAIH] =4 |
) M3 28017 M
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1400
1200
1000 -

800 -

600 -

400

200 A

1998 1999 2000 2001 2002 2003 2004 2005 2006

7H

—a3 52 —g3 ENCIPS

—=zxa ——olgelo——2H2

£X : Data book, 2008

O AAAE W& 109 AlF<s AHEH 20019 ©]% PfizerAte] Lipitor7}
Hxo] 19|15 7)1 glon 20079 Fujole 1359 =g
- 71 & Plavix, Nexium, Seretide/AdvairZ} ZFz 739 &g, 729 &g, 719
g o WSS 7159
O ¢Fa+H= = Oncologics woFe] #ufjefo] 712k &=o} 20074H 414
MA ok A9 6.2%S A SFIL Q&

(¥ 8] 20072 &9 1071 Zat=E T g

(Thel - S =, %)
g

No. a T mes | e
1 Oncologics 44 1 B2 1 182
2 Lipid Regulators 337 1 51 1 -67
3 i Respiratory Agents i 286 i 4.3 i 12.3
4 Acid Pump Inhibitors 256 | 39 | 28
5 | Antidiabetics 241 1 36 | 107
6 | Antipsychotics L 207 | 3.1 P 107
7 antidepressants P 197 | 3 | — 6.8
8 | Angiotensin—II Antagonists b 194 j 2.9 136
9 | Anti—epileptics 152 . 23 1 135
10 | Autoimmune agents 183 2 203

&% : IMS Health : MIDAS, MAT, 2008. 2
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OAA A AR BAE ookE o] EsjvtRo] ulat 2 9| A7l
A, §3] zt=r A7 ouv] Az B stauA fr|He=

AR QY

O 20054 AlAl Aldl 2l Ag+FE«= oF 6009 22 ff2ojH iy &2 =9

4B 7|85 9

o

- 38 TN 27N, 9=, Y 98 Z@3ka AfQl ojgEohrt [A A
A2l 2/391 43095 AHAISEAL Q. o1 Wl=ol oF 2409 FE FEE AlA
AgE skl gl

— VisiongainAl 20069 H.i1of| 2Jshd AlA| Ald|2] A2 2004d 3969 22 o)A
20119 9469} Hel& A%+t 13.14%9] A4S A4t

[22 8] 2005 MIA MU= A2

Total generic
market value (Sbn) 240 6.9 41 39 19 08 04

30

N
o
L

N
o

[

Max value - $4.6 bn

= m/m _

us Germany UK /apan France Spain Italy

Min value - $2.9 bn

£X] : Datamonitor, ¥&x : EGA(2005) ; Stada Annual Report(2005), GPha(2006) ;
MIDAS Sales Data, IMS Health, 2006.4
* The size of the Japanese market is estimated at 5~8% of the value of the total
pharmaceutical market, therefore a median value of 6.5% has been taken

Generic sales ($ billion)
2z

o
i

=

O AA Aug ooFE9 Ax7]9L Teva, Sandoz, Mylan & ul= 4
B EENE LS
— Tevaile} 22 A AU|E 7|95 M&AE 53l 99 sl Y7t 9lom
ol M&A= AUIE7|ge) |2y Aand d4 @107 7hEE 1 9l
e 0|2 TevaAil= NovopharmAtb SicorAt IvaxAt 2 BarrAl St X[&AQ1 MRAS

Sofl MU= AIY W 2Tt HREs FAl6kL AUs

e H0|2 ZHAIHS EA |
) Mo Z 5 AL MIE]
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22 2 Mopiu R&D ENSIE Bt Aol g U Mobluy| 2

(22 9] MIA ¢l 10t MU= 7|, 2008

-
N
|

Target for acquisition

g Sv < P <&
<2 = »® & &

& =

2008 revenue ($ billion)
[+/] [+:] 8

»
!

N
1

&X| : Datamonitor, “Pharmaceutical Key Trends 2010", 2010.

O AlA Topd0 AIeFARY] B ofofEs9 S3WaR 2009~20149
Abo]l AIE ofofE A Sz disf 7809 9 &H4do] TAydE
Ao A%

% Patent cliff : (@ SEHAE| olorESol E5f Bzt siiFi0] 22/2l0f 20141

O|=0il O|= QIeh Mofated oiEof Bfthetr Fets o1E MY

0 Aofdi oju] AuY A%e FATE N B QT BThE Latin

(22 10] MIAl MUIZE A 24&, 2010

High value Low/declining value
- 3 'f
- -— - e va
w 3 B : ,
.\!

a'\1
- il :

Fast-growing volume market Slow-growing volume market

£X : Datamonitor, “Pharmaceutical Key Trends 2010", 2010.3
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(720099 Alekity A%

O 20099 FDA %< ghe- Aok
— ok ) 2] Aloke st Bt 10W~154 A 9E
—-19834¥ Orphan drug act(aro}3]F|Azter &

Orphan drugs7} 1% =

o Autel

shyjg)

ok
o}

— Tufts Center for the Study of Drug Development®] A}&0f o|stH FofdH 7Z=y
Alefo] ZA|E]=d| 197080 Hat 10.2180] 28121 2000~2003% 2.

HE2 2 BEE AoR B

o 7t o

OE3IZ O
"lk‘ﬁ“f_‘

al
=

3. FetAtelo] EN ol sizieist IYAY

(Drugs+Biologics)2 3471

Ao BA

) Al o]F 35097 2]

+ % AdEY BlFE 20009 49% = 20099 74%E A

L=

R

6
D

19999 1,800017} = 20109 2950742 A =3t e

Biopharmaceutical ¥0F 2182 189142 g9ntgof &3t

H:— s v 71
> TlEll [l olO HFQS 5
ziste vlEds T &
[23 1] EAIE Aeke| RADHIE =4 21
$2,000 7 5850
-]
= & $1,500
S =
==
=S
S = $1,000
gs
= = $701 After-Tax Average R&D Costs
= = =T
£ 5001 s34 -
$299
$162 e - .
10

# 3 4 5 B

7

New Rx Drugs Introduced Between 1990 and 1994,
Grouped by Tenths, by Lifetime Sales

Drug development costs represent after—tax out—of—pocket costs in 2000 dollars for

drugs introduced from 1990-94. The same analysis found that the total cost of
developing a new drug was $1.3 billion in 2006. Average R&D Costs include the
cost of the approved medicines as well as those that fail to reach approval.

£7% : PhRMA, “PHARMACEUTICAL INDUSTRY profile 2010", March 2010
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AstE M A AF0] A AT
— AlofAte]| ERlE]E R&D S-S |&HoR Z7ksl why u]3 FDA 491S
Hh Aok Zx(NMEs)= 98] 7h4 3:4]
o 0|2 MQKE3|0] W2 2005 P17 R&D EXF= OF 4002 S22 199201 sl 2F 4t
BIOLE 577 AEXIZRINVES)Q] 7[5 AlQF £01 744 bt 0512 ZHASI0]
R&D AYALMO| 2245] 25t
e 20065 0|2 HFAF|O| R&D HIBS ML} 3421=iz] 715t 55001 Lafz mpote
AL 1996 31371 = 2000E 1.0474 = 20034
0.637§f = 2006 0.3871 £~&¢!
— v 82710 YQ1o® Aok B]7Faby 73} Aok 591 7, obAaA B vt

A% A F7 S0 B 5 U

x A 109 E2f o Aot 24

(23 12] A R&D HIE w22t ditd £0](1990~2006)

50,000 - 60

45,000

50
40,000

35,000 -
40

Ho:000: 4 NMEs Approv

25,000 30
20,000
20
15,000 -

10,000 -

Number of NME Approvals by
FDA

5,000

Total R&D spend by US PhRMA companies (Sm)

1990

1992
1993

3

2005
2006

. w ®
g 8 g

1991
1995
1996
1997
1998
1999
2000
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* NMEs : New Molecular Entities, US PhRMA : Pharmaceutical Research and
Manufacturers of America
£X : Holdsworth, R. (2008)
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ESHAEY 535 vtw =7
22uAE oorEEo] EalwtR uet AY AF B 5 71E A%
Tzo| Wets 2o
- 2007~2012617F SElUtRR FEEL ARE 6709 Dejoln, LB A
oJEE7} 2o tA7]e] S0 4o] ofste Al
e 20034 0= AN DHEO| 7HY =2 1070 MIE2 AHE I, 20043 5 i XME2

AlRe 2 2011E7X] 1070 MIE 257t E5] Ct=E

Eok Ql&eS Ao 19801 2HHEE A o] ¢ ojopE el S

717t A wrEE o4

- 209W71) AR 129 o|4pe] HEHAEF vlo 20joRE 15%80] E5ukR B
oA

(B 9] &2 EEHAH HI0|R2|2A4E | E5{Tt= Tig
No. | MEY | pea | msz  AIBEEN egeim
1 ol ot iﬁutﬂ&gg%i 50 | 2014
2 1 omm o M 1w 53 20134
3 | ool | ZAMZA  BOELARDEES | 44 | 2013
4 | ofHA | djo|QFolOlY | CRUEMZASE | 18 | 20134
5 | aelm | ME: | chesmss | 16 | 2013
6 | =023 | 23] =T 1.4 . 20134
7 | wmM | oM | 837@As | 12 | 20i3d
8 | MaRy 1 FxR I 1.1 2013
9 | 2EM 1 HdE  HSXRRIEE S 45 20154
10 | SERAEF 1 E JEEEJIMER 30 2015
11 1 ZEA | AICHOMIEA | Zw® 1 27 | 20154
12 | &olgt | Of¥E  |ZOERADEREES! 30 | 2016d
13 | SME | mMWE | gt 40 | 2019d
14 | OMIAE | MHE | ORI S | 34 | 20194
15 | 2AMEA | LHEA | @ewd | 12 | 2019
| 3

1) 2007 THojax 7
2) 0|25 UEY : 24 S5i7t EXcts 82,

£Xx : Evaluate Pharma Company Reports, 2007
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0 M&AE 53 AlA AFPA Y] +x HH
O 19904¥ ] FHFo]3 PfizerAt? Warner—Lambert ¢4, Sanofi®t
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— Glaxo Wellcom
Wellcome e
= GlaxoSmithKline
Smithkline =
= SmithKline Beecham
Beecham

m—» Hoschst Marion Merell Dow SRU

Maion- Merrell Dow Rhone-Poulenc Rorer
Rhone-Poulenc Sanofi e
=t Sanofi-Synthelabo
Rorer ey Synthelabo
Grba—Geugy
— Novar= |
Bristol- Myers | Dupont el
—_am T TR

X HUZFATY, I Mofiele] METEF 2008, 9
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AloF 7Hdbe] B E W& AR AleFo] SA|E 7| 7HA] HF 10~15E A7}t

A0

— STEPI 2004d A x}o] w2, 1990 AtHe] Ha Aokt 7|7ke 13.2d 0 &
19604 d)| o] & Ha}A o2 At 717ko] sojutal glon 11 FH 091 AAFAIFH |

itk &

o Kefauver—Harris 0| MA=Z0] 517t 2710 oIxfet 20| dA Tl 1962F 0O|F
o

1964- o
F oS

1990s 4.7

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0

EX : STEPI, "MofAo] 7|&siAl mEint Y& M2 2004

AleF7E W82 1976 5,4007F Eejol A w2 A F7Fsto] 200049 89
FeE oAM= 5 AEKH F7AE By

(23 21] Aok JHE S| HIE 0|
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PrETEEN

£x| : STEPI, "Ml 7|&siA miE 2™ M2 2004
Z.1976~1996E #Xl= O3 AFZZIE Drews(1999)7t Hz2|St Z{0|H, 20008 #X|=
DiMasi et al.(2003) H7 Zutd
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AloF o e 82 Hit 12923 ~179F
O E47|¢ujct HAl= QLo Ul% A2k 3] (PhRMA) Haro] &Jstd 19874
& 3,19 oA 20069 139 HE FA3

— o] @.7]8F A1k (Biologics) 2] A12F & 7iHa]-8-2 20064 7| 129 B2 sletE

AokRTHE tha & 429

[212] 22] AloF & JHEtH|&(Development cost) 3%t

(Million Dallors)

1,500 Chemical drug 1.318
m Biologic drug 1,200
1,200
900 802
600
318
300 !
138
a |
1975 1987 2001 2006

&% : PhRMA, “PHARMACEUTICAL INDUSTRY profile 2009", April 2009

oEL

O MckinseyAl &40 w2 1995Wth 17] Alek 7|8 Hd 4.39
gjol| A 20059 16.29 & 10@Ato] 43 Z7}
% FAD £9/2t2 Small molecules &! biologics®| H+t R&D HIEL
[ 23] Aok & HARIHEHR&D) AR HI, E2| @ $ Million

&D spend per FDA Approval
lecules and biologics)*
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Source: Mciinsey analysis
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R&D F2+9] 57}

o ulaAekE | 2 wi1o] ofshu ZA|E 3ol B5) Biopharmaceutical S0k

R&D A= A&A F7HE

A%

— XA Biopharmaceutical +°F2] R&DFAH= 2009 6539 = Hd 6379
The tu] A% A}t
¢ 20099 TA| DHEAU0IAM RRD H|IE0| RtX[et= HISE 16%, Ol= LH EHOHHOl|Af

XHX|5HE R&D HIZS 19%Y

% Biopharmaceutical 20F R&D EXI0IA O|=2X|CFe3|7}

Ol=2 MeptEe] LA XS

[E 10] Biopharmaceutical &

Al

5} xof

= O

t R&D HIE g

XiXsks HIS

2 70%0Mez

=] $ Billions

Sl 1 PhRMA members 1 Total Industry

1980 | 2 3 -

1990 | 8.4 | -

2000 | 26 | -

2004 | 37 | 476

2005 | 39.9 | 51.8

2006 | 43.4 | 56.1

2007 | 479 | 63.2

2008 j 47.4 | 63.7

2009 3 45.8 3 65.3
$70T" u PnRMA Member Companies’ R&D Expenditures e o
§g0| '™ Entre Biopharma Sector® = I

2 :::_si,, T B ,,,I i ”

- o e o :

1895 1896 1987 1998 1899 2000 2001 2[!)2 2003 2004 2!]!]5 ZIIIE 2I]]7 2[IJB 2009**

*2009¢ x|z FHEX|

£X : PhRMA, “PHARMACEUTICAL INDUSTRY profile 2010", March 2010
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Source: Mcianscy analysis.

£X : Mckinsey analysis, 2007, The Late—Stage Attrition Problem

[O2 25] ATl SEH St

1999 2005 Percentage Change
Unique Procedures per Trial %
Protocol (Median) i b #E
Total Procedures per Trial
Protocol (Median) g6 158 63
Clinical-Trial Staff Work Burden 21 a5 67%

(Measured in Work-Effort Units)
Length of Clinical Trial (Days) 460 780 70%

Clinical-Trial Participant
Enroliment Rate

Clinical-Trial Participant
Retention Rate

75% 59% -21%

69% 48% -30%

&% : PhnRMA, “PHARMACEUTICAL INDUSTRY profile 2010", March 2010
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2) AleF7l ] A A-a3ke] Hlal

7l. DiMasi et al., Journal of Health Economics, “The price of
innovation : new estimates of drug development costs”, 2003

O 1% A7) B 8o 2 49

O "]= Tufts CSDD(Center for the Study of Drug Development)2]
2003y Hatof o5t 3k 7 AlekE e A E= A= Hi
8.02% Eej(3ta} of 12 = A%

% Joseph DiMasi BIAre| 2003d AZ = A7 HIZOl| CHall =SA| 7| =A==

=l
71y ol €3x1 U

o
— 107 Sk Ak Ak F RAIIE AHE 687) ABS PO Flof
o150 A H gL B

SR

- whebA] ol ol %S A8 3te] 20004 B ANSte] % ulg 8e] 2ulyt
g7t 9
[2E 26] LePHUHIE 24

1000 897
800
600

400

Millions of 2000 $

200

Out-of-Pocket Capitalized

|I:I Post-approval 0 Pre-approval H Total |

% &X : Journal of Health Economics, “The price of innovation : new estimates of
drug development costs”, 2003
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O o3t ALAT= 19909 o|F A MHALATe} HlTe £ u, B}
ARES Astie AYH 7.4%% Z715 A5

- % 78] 19019 QLA Aepho] 205
=eol Zlof vla) 2 &o) 3748 B

(23 27] AlopHet BIS2A Me mzmetel bl

rr

R&D H|E-2 & 30] Z]ghuly

o1 O pus -

900
800

802
700 |
600; | 467
500 |
Ao |- 335 31
300 | 21
13

100

0

Preclinical Clinical Total

Millions of 2000 $

|EIHansen (1979) B DiMasi et al. (1991) M DiMasi et al. (2003) |

% &X : Journal of Health Economics, “The price of innovation : new estimates of
drug development costs”, 2003

— o]e FAT AloPEn] 7o 8 802 A4 R&D HIE-9| S717F Alelzt
A

¢ 1970 ~1980HCH2t 1980HLH~1990F SQl=l AlefS2| MUM(preclinical) %
QUMAIE(Clinical trials)?] HIES H|ma 2 of MUA HIRS 7.8%0Al 2.3%2 ZtA
St AMAIE HIE2 6.1%0lA 1.8%=2 & =2 &7t B
(03 28] Alewiet EHAHE RQD HIE HEHA 7t Hlw
11.8% 0O 1970s to 1980s approvals
W 1980s to 1990s approvals
7.8%
6.1-
L 2.3%
Proclinical  Clinical Total

% &X : Journal of Health Economics, “The price of innovation : new estimates of
drug development costs”, 2003
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L, Boston Consulting Group, “A Revolution in R&D:

HOW

GENOMICS AND GENETICS ARE TRANSFORMING THE

BIOPHARMACEUTICAL INDUSTRY”, 2001

0] Alok g A7 7juke] 8,89 9 40

O u|=+ BCG(Boston Consulting Group)2] 2001 X i1A ol oJalH Aok
R&DO 285+ F HE-2 8.8Y9 dejo|r digf 16 A&7t AR5+

Ao BAY
- AEAoE HARAdA 629 L 0% MF)Y Hlge] L8,
2,69 FE(30% ¥I%) vlgo] £aHE Ao BA
(38 29] Aok R&DO ALl HIEIF AlZt

Cost: $880 million total

Appraximate cost ($M) 260

165 ____.

Time: 14.7 years total

Approximate time (yrs) 1

[ Soow M\ Cremomy MW Oovclopmen
0 e/ e

AEA A

% &X : Boston Consulting Group, ‘A Revolution in R&D; HOW GENOMICS AND
GENETICS ARE TRANSFORMING THE BIOPHARMACEUTICAL INDUSTRY”, 2001
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40 R Mot R&D SIS HIt MMy BE W MebpgM

(33 30] Aleb7ie HIZEA A

Component Pre- appro val costs: Uss million (%)
i"""Boston Consulting Group (2001)* !  DiMasi stal (2003)?

Biology i 370 (42%) 2R =

Chemistry i 160 (18%) P00 -

Preclinical safety i 90 (10%) e

Overall preclinical i 620 (70%) 335 (42%)

Clinical 260 (30%) 467 (58%)

Total i 880 (100%) i 802 (100%)

£X%| : Nature Reviews Drug Discovery, ‘Cutting the cost of drug development?”, 2004. 4

— Genomics®] =Y2 =2 35% AE(300 $ million)o] H]-&74A W 15%9] 7jEt7] 7k

2 = Aokl AL F7) =9 4= Ao 7|t

(23 31] /HASel Mopid HIE HE st

Cost to drug

Pre-genomics

Post-genomics
target ID

Plus in silico
chemistry

Plus preclinical and
clinical advances’

of 200] 500 600 a0 1om|
Cost (SM)

Time to drug

Pre-genomics

Post-genomics
target ID

Plus in silico
chemistry

Plus preclinical and
clinical advances'

of 5] 10] 1]
Time (years)

[ 1rgou10 | Tgetvaidation| [ Procinical_ | EiGIN

% &% : The Boston Consulting Group, ‘A Revolution in R&D : HOW GENOMICS AND
GENETICS ARE TRANSFORMINGTHE BIOPHARMACEUTICAL INDUSTRY, 2001.11
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4. Mopgt 515t Wi

J

Ct. Public Citizen''s Congress Watch: Rx R&D Myths: The
Case Against The Drug Industry’’s R&D “"Scare Card””, 2001

[11994~20009 u]=of A SA1E Aleke] it A w82 1.29 &

O u|=+ AJWIEEA|¢]l Public Citizen's Congress Watch® 2001d b=
o5td, 1994~20009 AFo AFALHE 1709 28, 3719 ﬁﬁﬂv}
Aok L(AEA; 24 Aok i Aok Z3)= 953702, A=l
Aok o A7 = oF 1,29 @& £43%

— R&D A& A Ato] A7k ZHNDA  7d7Ee] AJd)7h glekal & wf, 1990'dch
AloF Tk R&D 48082 tf2F 19] 22 helH(0.999 Z8]~1.189 &)

(2 11] 1990ACHe| Al R&D H|E Eit,
(Rolling 7-Year Average with No Lag)

TR - S T3 PR Rl - R R .

73) | owRE N TS | S Ens
1994-200 | 17,054 | 95.3 . 17898 | 118.1
1993-1999 | 15627 | 91.3 7119 1 130
1992-1998 | 14289 | 924 . 15460 | 1020
1991-1997 | 13123 | 886 | 14817 | 978
1990-1996 | 12025 | 804 | 14951 | 987

% &% : Spending data comes from Pharmaceutical Research and Manufacturers of
America, PhRMA Annual Survey, 2000; NDA data comes from U.S. Food and
Drug Administration, Center for Drug Evaluation and Research, December 31,
2000. (All spending figures have been inflated to year 2000 dollars)

* Domestic R&D Spending Only

* Note : Domestic R&D includes expenditures within the United States by research—
based pharmaceutical companies. Foreign R&D includes expenditures outside
the United States by U.S.—owned research—based pharmaceutical companies
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42 2 Neplu RED ENSIE Bt Aol g 2 Mobly| £

—1984d~19904 Ak 3]of|A H 113t & R&D H]L-2 3289 go|n, 2000
HA7lE 248 o] 4849 dej7t ¥
- 1990~1996 Afo| n] FDA 4-01-& Bk A19FS- % 563702 H4t 80.4
- % 208% R&D H|EoA 7ete AloF 2 LS Aok Hot A7id]=
8,560 H (A F)o] ™, Aol 7+ & o
Az A&
— 2|91 1994 ~2000 Ato] AleF o AL HbH]= A 1,079 Eejo|H, Ala
ZAHE 71009

[E 12] 1990FCHL| Al R&D H|E H,
(Rolling 7-Year Average with 7-Year Lag, all in year 2000)

(Er9] - wint =ray)

7-Year } Average } 7-Year } Average } Pre—Tax R&D } After—Tax
R&D i Annual R&D i NDA iAnnuaI NDA's i Spending per i R&D Spending
Period ' Spending ' Period  Approved ' New Drug ' per New Drug
1988-1994 | $102553 | 1994-2000 | 953 | $1076 |  $71.0
1987-1993 | $9,387.8 | 1993-1999 ' 913 | $1028 |  $67.9
1986-1992 | $8473.3 | 1992-1998 | 924 | $917 |  $605
1985-1991 | $7,6130 | 1991-1997 | 886 | $860 | $567
1984-1990 | $6,887.1 | 1990-1996 | 804 | $856 | $565
x &x  H11t Y
o #A4zx1
— 19904 o]% TaM o] Aw7hE AN v} FDA 55 AloF (F/d4lofz}

— R&D HI-&oll= o, 4], 1HH], A3 (ab tests) B A B8 235t
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2. Datamonitor : “Pharmaceutical Outsourcing Part 2: An
introduction to drug discovery strategies”, 2006 ;
Pharmaceutical Key Trends 2010", 2010

[J Datamonitor 2006 #AF&o] 2|5} gk 7] 9] AlokS dst=t] £285+=
H &2 B 5.3~9.24 &
O Aloffite] &85 B-§2 Fat 5.3~9.2% &&o|H, R&D TA//SollA
M A/ 34 SANA 7P B2 vlgol A8
— WA (Drug Discovery)9] R&D W]-8-2 F1A| A1 o] 25~35%F AHA]
SRl glof, ZHeAl e W A= fls) AleFrId B whel 2712 A=A

OFRAN L FABL S
- 1990%¢
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ot
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A8 In—house 7fEHET} 28 249
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ol ANIEA A ofxad ez Al HlE Hitol Tk, At el

[ 32] Aleplet B A2 BIS

Phase Ill Registration  Total
$135-270m___$20m ___ $535-920m

Drug discovery costs
are estimated to
represent around 25- Phase Il
35% of R&D costs $50-150m

Phase |
$60-120m
Preclinical
$80-120m

Discovery
$190-240m

£X| : Datamonitor, “Pharmaceutical Outsourcing Part 2: An introduction to
drug discovery strategies”, 2006.8
* 2IERX] : Parexel International, Pharmaprojects
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() Datamonitor 2|2 A20] o5k  Alebdul 139] gelz B4E

A Bt 139 2819 g0l A8HT,
20119 tf® AlefAre] 8 AlFE29 53 W= (Patent cliff)7} Eishe
710l At A=

A DAl 3,59 2, ddEA

- 3 79 Aok JEsl=d] 198749 4
o &2, 2008\ 13} &7 285= 5
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i)
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=]
=)
)
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Bl
)
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DN
o
O
=
am

(O3 33] A= ML H HAE A2 HIE

At $1.3 billion

$70m Uncategorized
1,200 1 Pharmacovigilance
$170m (Phase IV)
1,000 1 [ S$7om | Approval
800 $370m Phase Il
Clinical trials
600 1
$170m Phasedl
400 1 Phase |
200 A I $350m Discovery/Preclinical
. 1l

1975 1987 2001

Cost($m)

£X{: Datamonitor, “Pharmaceutical Key Trends 2010", 2010, 3
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