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(Preface)

(Introduction)

2001 170
348.7 50% 1997~2002 108
27%

7~12

(Motivation and Purpose)
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(Winner Takes All)

(Drug Target)

(First Mover Advantage)

2-8
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(Research Structure)

()

1-1

(Fundamental of alliance)

From Valuation to Deal

Aspects of Valuation

“Hard”
Factors

“ Soft”
Factors

Comparables

- Cost

-Time

_Risk NPV
- Market Model
- Pat. Val.

- NPV

-IPR

- Mgt. Flex.

- Tech. Validity
- Control Rights
- Strategic Fit

-General Deals
- Product Types
- Develop. Phases

Aspects of Deals

Deal Types

- License
(in/Out/Cross)

- Alliance
(Partner ship)

* CoResearch

* Co-Development
* Commercialization/
Marketing/Promo.

B

Terms &
Conditions
of Deals

Deal Structures
- Upfront ($/Equity)
-R&D Support
- Milestone fee
- Royalty
- Options
- Indemnity

Valuation
Grounds

| Drug Development Process

| Contribution Value-Chain

-2-0-
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(Value chain of new drug development)

(1)
(Discovery) (2) (3) (Clinical Trial) (4)
(Production) (5) (Sales& Marketing)

Basic Research

1-2

(Contribution of alliance)

One can't determine market volume

(1)

(1) (2)
(know-how)
25% ( 5%~50%)
(know-how) 5% 25%

2-10
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(2)

10%

3)

(know-how) (2)
2%

~ (WACC)

1-3 Risk-adjusted interest factor

(4)

26.7 %
(Phase 1)

5%~35%

() (Aspects of valuation)

-2- 11-

15%

10 %

1-3

(know-how)

11.3%

9%

(1)

20%

1-3
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FDA 5~12

(Monte Carlo) (Option)

(Call Options)

() (Aspects of deals)

1 (License in)

License)

2-12

(License out)

(Cross
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2. (Alliance or Partnership) (Co-Research)
(Co-Development) (Co-Commercialization, Marketing,
Promotion)

B -
I—

™ =

Market Discounted Marketing Marketing Manufacturing Clinical Pie to be Return on  Margin for
Potential saes and sdes  and sdes costs plus develop.  divided clinica drug
Potential costs know-how  know how know-how between  develop. intellectual
margin margin partners  costs property

FDA

Jeffrey J. Steward, Peter N. Allison and Ronald S. Johnson, July 2000
1-3

-2- 13-
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() (Terms and conditions in deal structure)
1. (Upfront Payment) (Equity)
2. (R&D Support)
3. (Milestone fee)
4. (Royalty)
5. (Options)
6. (Indemnity)

(Research scope and limitations)

(Risk Adjusted Net Present Value, rNPV)

1.
2.
3.

2-14
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(Backgrounds and

trends of bio-pharmaceutical alliance deals)

(Technology development trend of

bio-pharmaceutical industry)

19
20 1928 1953
DNA Nirenberg 1966 20 64
(triple codon) Stanley Boyer 1973 Kohler &
Milstein 1975 (Monoclonal antibody) Kary 1983 PCR
DNA Roslin Institute 1997
10 1990
(Human Genome Project, HGP) HGP
DNA HGP
DNA
2000 6 26
2001 3 HGP 32 (Base Pair)
HGP
4,000~5,000 (Drug target) (Genomics)

(Bioinformatics) (Proteomics)

-2- 15-
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(Lead Compound)
20

(In Licensing & Out Licensing)

DNA

(Market development trend of

bio-pharmaceutical industry)

1982 FDA
DNA - (human
insulin) 1986 B
(interferon)
1990 ADA
2001 12 FDA
199 200 350

2-16
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54 %

B HEREE
B 77 s an 1 4
OOTC# & &6

54% 2-1
2-2
139% 2%
15%
Euromonitor ITIS
2-1
7000
aoon F
4960
soo0 | 7 ol 1470
i son0 |0 — -”””_1_;3;;
200 L
o0 F
oot 160 541
0 .
19994 20004 20014 20024 2003 20045 20054
(MRI) ITIS
2-2
- 1999/6~2000/5
112% (Genomics)
2000 320

-2-17-
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165.7% 2000 68

2001
2001 120 2000
2001 24
16.5%
( 2-3)
2. 2000 NASDAQ
2000/6~2001/6 17%
30%( 2-4) 2001 7 2000 67
89.6%
2000
3. 2001 11 Amgen 160
Immunex
AstraZeneca
(Pipeline)

(Fully Integrated Bio-Pharmaceutical Development Company)

(Fully Integrated Bio-Pharmaceutical Company)

2-18
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70,000 Tot al
OO0t her
vVC
60,000 ODebt /|Ot her
OPI PES
Fol | W on
50,000 orpo
40,000
30,000
20,000
- /g g 5
0
1996 1997 1998 1999 2000 2001
Tota 5,320 5,080 4,013 10,696 32,005 11,974
O Other 103 184 84 184 203 9
VC 449 56 800 1,084 2,872 2,397
ODebt/Other | 352 1,288 1,262 1,520 5728 4,848
O PIPEs 537 1,283 977 1,433 4,061 1,741
Follow-on 2,414 1,601 521 5,805 12,651 2,539
O01po 1,465 668 369 670 6,490 440

Burill & Company

(proteomics)

2-3

(bioinformatics)

(genome projects)
(postgenomic era)
(functional genomics)
(structure proteomics)

(high-throughput screening)

(system biology)

Apple,

-2- 19-
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IBM, HP, Sun Microsystems, Oracle, SAS Incyte,
Affymertics, Millennium Pharmaceutical, Gene Logic BIO,
USPTO, Whitehead Institute, National Cancer Institute

2001 6 13C (Interoperable Informatics
Infrastructure Consortium) XML

Biotech v. Internet Stocks (July 1999-June 2001}

4.004
— AMEX Intemet
3504 AMEX Bio
3.004 Masdag
2504
% 20
1.504
1.004
0.504
T Tt T T s s e s e e s T s e e e T T e s s P [ s e T e |
- - - - R - - - - - - - T e B T B e s R
c oo OO D o008 5 ocooc0660o00880c6obbocobbo o
oo O G G O o O O 2 Q0 OO O 0O 9O 0 0 o0 00 00e Q0 o0 e o0 o0 0000
HHHHHHHH I S I T R B v I I T T I v I T R R R R B}
I P B T e T e I
=8 5 5 e 55 g EE= 8@l asg Ebob b8 g0 58T g2
S @2 3s o eoa2gssEEBETgc2 8 I 3aeag€EgEgEasos 5
E] E'2 ¢ EES S 2 E 5= =3 ES8 SEE & 5§ -4 2 =B a = 35
2 8 B g o &6 5 § = = F o B g 2 85 F &« g =
ae=8gg & BT meRgS s
& = a & =

Sourcecwwwyahoocom

2-4

2000 650 2005 1,025

(Alliance development trend

2-20
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of bio-pharmaceutical industry)

(pipeline)
5~12
Windhover Information Inc. 1997
1997 683
2001 782 3.4% 1997 75.46 2001
120.92 12.5%
1997 565 2001 699 5.5%

1997 68.66 2001 76.88 2.9% (

25  2-6)

-2- 21-
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8 00 751 ]
oYU o
7 G40 647 664
a 501
6 &6 565 559
5 446
| 402
4 04 349
3 04
2 04
146
1997 198 1999 2000 2001 2002(1-6)
Windhover Information Inc.
2-5
14,000 (]
12092 |5 B
12,000 10,533
10,000
7,546 7688
8,000 6,866 7,101 6,883 6,989
| 6,275
6.000 v 5501 4845
| 4,234
4,000 d
2,000 d
1 1 1 1 1
1997 198 1999 2000 2001 2002(1-6)
Windhover Information Inc.
2-6
2-7 10
20

(blockbusters)

2-22
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1999~2000
5% 1998~2001 11%
31%

(Aspects of valuation)

“Many bioentrepreneursincorrectly estimate the value of their technology
by failing to account adequately for the cost, risk, and time inherent in product
development.” (Jeffery J. Steward, Peter N. Allison and Ronald S. Johnson, July
2000)

2002
2001 66

ENEig Biotech

EENEig Pharma
70 7000 ++ —#—Big Biotech-to-Big Pharma Spending 35%

6335 3%
60 6000 - 30%
50 5000 - 25%
40 4000 - 20%
30 3000 - 15%
20 2000 - 108
10 1000 - 5%
0 - 0%

1998 1999 2000 2001 2002

-2- 23-
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Windhover Information Inc.

2-7
Alexander Moscho  Nature Biotechnology
CEO
— (12%)
(The Hard Factors)
(The Soft Factors) (The Market Comparables)

(Review of current valuation models)

FDA 5~12

2-24
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Carlo) (Option)

(Call Options)

(Quantitative index)

ImClone 20

Erbitux

Bristol-Myers-Squibb Erbitux

(Sweet)

-2- 25-
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(pipeline)
AstraZeneca Prilosec
2002
110
Amgen
Genentech
() (Market potential)
40%
1) (top-down)
top-down bottom-up
(2) (Bottom-up)

2-26
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58 A

A 5%
A 2.9 60%
5% 35%
1
A
A

A FDA A

$100millionx(20-8)=$1.2billion A

() (Cost, time and risk of drug

development)

-2-27-
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Tufts Center for the Study of Drug Development

25

Predict Bernard King

Time: 6.5 year 8year 10 year 12.5 year 14 year

Risk:  10% 20% 30% 67% 81%
‘Begin with the end in mind”
Anthony W. Fox, 2001
3-1
(Discovery)

1997
2000

2000 7 2002

6~12

2-28
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250

FDA

2,300

Target > Target > Lead > Lead > Transition t> Developmen>
Discovery validation discovery optimization development
1~-2 year 1~-3year 0.5~1 year 2~4 year 1~-2year 4~6 year
Total 6~12 year in discovery
Target Target Validation Transition to Developmen
g g Development P
0.5~1 year 05~1 year + 1~2 year 1 year 3 years

Total 3~5 yearsin discovery

Scott Myers and Ann Baker, August 2001

3-2

-2- 29-
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(Clinical development plan)

(2)

(composition-of-matter)

(method-of-use)

(IND filing)
200,000~500,000 20~80

3)

200~300

(4)

FDA

2-30
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FDA
Center for Biologics

Evaluation and Research (BLA)

1,000~2,000
NDA, New Drug
Application
(5)
3-1
C )
10% 5~6
20% 0.5~1 $160,000~1,200,000

(20~80 )

30% 1.5 $800,000~4,500,000

(100~300 )

67% 35 $4,000,000~375,000,000
(1,000~5,000 )

FDA 81% 1.5 $800,000~1,800,000
$500,000
$1,000,000
$1,500,000

40~60%
20% ( )

1.US Food and Drug Information Office of Planning.
2. Jeffrey J. Steward, Peter N. Allison and Ronald S. Johnson, July
2000

() (Risk)

-2- 31-
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A
A 890 2
A
1.91
() (Patent life evaluation)
A
A
A FDA A
1 x(20-8)=12 A
(The Drug Price

Competition and Patent Term Restoration Act of 1984, "Hatch-Waxman

Act" )

2-32
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() (Net present value)

(discount rate)

A
20%
A
A A
( ) 20%
A NPV~ 1.23 (1.17=Si-1.121/(1+0.2)0*7)
A 2,300 1,260
() (Risk adjusted net present value)
rNPV
NPV
A
A NPV ( ) A 1.800
rNPV

(rv)

-2- 33-
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P =PR,- & CR/R

i=0

P (payoff)

Ro (current risk)
Ci

Ri

NPV =p PR, - @ e CRY /R

i=0

NPV CilRi
Phase | Phase I 300
30% Phase llI 5,000 67%
Phase Il 1,000 (300
130%) Phase Ill 7,500 (5,000 /67%)
(rNPV)
()] (E) NPV
nPVIRO/R; E NPV
Equation(3)
A
NPV 500 560 260
NPV 550
NPV 500 +560 +260 +(550 /2)=1,590
1,590 NPV A
NPV npvPRo A ~npvPRo 2,340
A 68%(1,590/2,340=68%) A
35% A npvP'Ro

2-34
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11%(11%=35%-35%*68%)  Equation(4)

> wor IR IR,
i=

NPV + 3 o IR, / R,

i=i

E= Equation (3)

wov PRy = ypy PRy — Z ey ARy [ Ry Equation (4)
i=0

Jeffrey J. Steward, Peter N. Allison and Ronald s. Johnson, 2001

~ (Qualitative

index ~ KSF of alliance)

-2- 35-



91

(

)

10
1992

1998 57

(Valuation of intellectual property)

40~50%

24% 2000 35%
45%
2000 64

2-36

1)
)

2002

2003



91

78 Biogen 1991~1995 6
1996 -Avonex 2000
18%

Curagen Bayer

35% 36
Amylin
Pharmaceuticals 1998 Johnson & Johnson (J&J)
J&J 1.75
Amylin 300 36
1.
2.
3.
4,
() ~ (Alliance

partner ~ find the best available alliance partner)

-2- 37-
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18
3~4
1) (2) 3)
( )
( Scrip IMS
Lehman Brothers Pharma Business) R&D ( : Pharma
Projects) ( : Windhover Information
Recombinant Capital) ( :IMS Sales Audit)

2-38
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91
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(

)

(Technology merit)

(bioinformatics)

(me too)”

2-40
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() (Negotiation of control rights)

?

: Cambridge Healthtech Institute’ s Drug Discovery & Development Deals
Database PharmaVentures’ ParamaDeals Recombinant Capital’ s Biotech Alliance

Database  Windhover Information’ s Strategic Intelligence Systems Database

-2- 41-
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2001
Millennium

Squibb 80

1,700
2.5

DuPont Pharmaceutical

2-42

(BioCentury)
Abbott vs.
Bristol-Myers
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1) (2)
3 (

() (Strategic considerations and people

factors)

200

2-44
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1) 2) 3)
1997 David Deeds and Charles Hill 57
109
Johnson & Johnson  Amgen erythropoietin (EPO)
1985 Amgen
EPO J&J

Janssen-Cilag EPO

1998
J&J 19 Amgen
Pfizer Neurogen
” ” 1992 Neurogen
(Alzheimer disease) (CNS)
-NGD 91-1 Pfizer Neurogen Pfizer CNS

-2- 45
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Pfizer Phase | NDG 91-1
11 Pfizer

Neurogen Pfizer

" "(not-invented-here)

(Aspects of deals)

20

(License)

2-46
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(lead refinement)

(pipelines)
() (License In)
() (License Out)
() (Cross License)
(1) ( Defining the IP)

(background IP)

(know-how)
2 ( Creating new IP and improvements )
(improvement) (foreground IP)
3) ( Prosecution and maintenance of rights)
4) (Infringement proceedings)
) (Intellectual property warranties )

-2- 47-
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(6) ( Royalty stacking )
@) ( Termination)
(Alliance, Partnership)
() (Co-Research)
(
() (Co-Development)
(
compound)
(IND)

2-48
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(Commercialization and MarketinQ)

) 1999
Cell Genesys

Cell Genesys

(Factors affect aspect of deal)

(Terms and conditions in deal structure)

(Cash)

() (Upfront fee)

-2- 49-
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() (R&D Support)
( 3 5)
() (Milestone fee)
(
FDA
)
(Rights)
() (Royalty)
Erythropoietin ( ) Amgen
( 5% Kirin) ~ Kirin ( 5% Amgen)
() (Options)
() (Indemnify)

(Factors affect deal structure)

10-12 5-8

( 51

2-50
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Total $ 42

Milestones $20

R&D $15

Equity $5

Upfront $2

$0 $5 $10 $15 $20 $5 $30 $B5 40 $45

Recombinant Capital, Signals Magazine, November 1999 ZGI Business
Development, 03.06.01
5-1 20

( 52

Marketed (n=40)
NDA Filed (n=18)
Phase I11 (n=50)
Phasell (n=47
Phase | (n=26)
Clinicals (n=10)
Preclinical (n=71)
R& D (n=150)

Cash EEquity

$0 3 $%6 Niel $12 $15

Recombinant Capital, Signals Magazine, November 1999 ZGlI Business
Development, 03.06.01
5-2 1989~1998

( 53 5-4)

-2- 51-
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Overall Ave
Transcription
rDNA Proteins
Antisense
MAbs
Molecular Diversity
Genomics
Gene/Cell Therapy
| . = T T
$0 $2 4 $6 $3 $

Recombinant Capital, Signals Magazine, November 1999 ZGI Business

Development, 03.06.01

10

5-3 1991~1998
$120
$100 T
$80 T
$60
$40 T
2T I I I
% a a ] ! 1
Respirator CNS M etabolic|Cardiovasc| Infectious | Cancer
y (n=4) (n=8) (n=3) ular (n=7) (n=6) (n=13)
® High 15 325 25 100 9.5 315
Average 12.6 10.4 16.5 2 4.3 7.5
= Low 55 1 5 15 0.1 15

Recombinant Capital, Signals Magazine, November 1999 ZGl Business
Development, 03.06.01
5-4 1999~2000

5-5
1988 1998

2-52
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Recombinant Capital, Signals Magazine, November 1999 ZGI Business

Development, 03.06.01
5-5 20 1988~1998

5-1 Ei Lilly ISIS

5-1 Lilly ISIS

8/2001
SIS -3521
$25M

$75M( $18 )
$100M 4

$50M
Lilly ISIS-3521

Recombinant Capital

10 (Ten most mentioned deals in the US

biotechnoloqgy industry)

20 10

1970 1980
1990

George Rathmann (Amgen Icos ) ”

Erythropoietin  Amgen

2/3" 1983 1984 EPO
Kirin Brewery 1 2 EPO
Amgen

-2- 53-
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" SmithKlin Beecham Jan Leschly San
Francisco ” " Ligand CEO
10/50/40 10% 40% 50%

Harvard Business School Assoc.
Joshua Lerner
(equity investment)
(research support) (milestone payments) (sharing
of technology) (co-promotion)

Millennium pharmaceuticals Inc.  The Bayer Group 5

( )10 (Background and influence of 10
benchmarked deals)
(1) El Lilly Genentech recombinant human insulin
Eli Lilly
1992
1978 Genentech Eli Lilly
" Humulin”

----Interferons, Interleukins,

Insulin  Growth hormones

Genentech

Genentech Know-how

Genentech Lilly

2-54
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Genentech
Lilly Genentech
(2) Kirin Amgen Erythropoietin 1984
80 Amgen 1983
Amgen EPO ( Genentech Insulin
) Kirin EPO

George Rathmann---Amgen CEO

" (Joint Venture) Kirin 1

2 Amgen 4 Amgen ( 5% Kirin) Kirin
( 5% Amgen) ”
" Rathmann  *
EPO
Kirin EPO (
EPO microgram
)
1985 7 Amgen G-CSF ( ) Rathmann
1997 Icos Suntory rPAF-AH( )
Suntory 3 Icos O 50-50
Suntory Icos
(3) Glaxo Biochem 3TC, 1990
Rathmann ” ”
nucleoside analogue 3TC ( )
Biochem 10
(1997 6 7 5 AZT Crixivan )
Biochem 1991 1993 7.01
40 Biochem

-2- 55-
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Glaxo 15%

(4) Roche 21 60%

Genentech
Genentech
Genentech
10 )
TPA

Roche
Genentech

Roche

Genentech 1990

1985
TPA (

Genentech

Genentech

Genentech 60%

Roche Genentech 13

Roche
fibrosis

(5) Allergan

Pulmozyme

Ligand

1992 Allergan Ligand
Allergan
investment) ( 1,500
Allergan Ligand
Ligand

50/50

3,250

Cell Genesys Tularik 2
Cystic
Herceptin

retinoid, 199

“P&L sparing”
(equity
2,400 )
Allergan
Allergan

Allergan Ligan Retinoid Therapeutics, Inc.

Ligand 1,750 Allergan 5,000

2-56
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Ligand CEO David Robinson 1994-1995
(6) Lilly Centocor 2 1 1992
Centocor Centoxin ( ) Lilly
Lilly
Ronald Henriksen Lilly
18 Centocor Centoxin
Lilly Centocor Reopor ( ) Centoxin
Lilly Reopor Centocor 1999 Reopor 4.4
22
2 1 Centocor
5 2 5 50%
Reopor

(7) SmithKlin Beecham Human Genome Sciences —
" 1993

1993 Human Genome Sciences SmithKlin Beecham

SmithKlin Beecham 1.25 SmithKlin Beecham
SmithKlin Beecham Human Genome
Sciences 20%
(8) Ciba-Giegy Chiron 1994
Chiron
1994 21 49.9% Ciba

-2- 57-
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Genentech Roche Genentech
Ciba Chiron 4.25 Chiron
Chiron
(9) Monsanto Millennium 1997
Millennium Monsanto
( Monsanto Dow DuPont---
)
Monsanto  Millennium 2.18 Monsanto Millennium

—Cereon Genomics

( )
(10) Bayer Millennium 1998

9 4.65
14% Millennium Bayer 5 225 ”
" Dr Horst Meyer Bayer

Millennium

Millennium

Millennium

Bayer

( )10 (Summarize of aspect of

deals as well as terms and conditions of deal structures of 10

most mentioned deals)

10 5-2
1. (License)- @ @ @ @o
2. (Joint Venture)- 2 @B) 6B) (9
3. (Development) - Q) @)

2-58
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4. (Research) - (3) (10)
5. (Acquisition) - 4) (8)
6. (Development) - (7 (8)
7. (Distribution) - (6)

10 4,400 21

4,400 4 6,500
1. (Equity) (Asset Purchase)
3,000 9,660 - (3 (B5) 6 (7 (B (10
2. (Loyalty) 5% 50%- (3) (5)
6 (7 (8) (10)
3. (Option)-  (4) (5) (6) (8)
4. (Acquisition) - 4 (8)
5. (Loan) - (8)
10
() Millennium (Who is the next Millennium)
Genentech Lilly Amgen Kirin Biochem Glaxo
Centocor Lilly Roche Genentech 60/40

Ligand Allergan

---  HGS SmithKlin Millennium
Monsanto
Chiron Ciba Millennium Bayer

20

10

-2- 59-
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5-2 10
1. Lilly/ 8/78- |D,L 8% Recombinant
Genentech 7/80 insulin
2. Kirin/ 5/84- |JV $44.5M 5% EPO,G-CSF,G
Amgen 3/89 M-CSF JV
3. Glaxo/ 1/90- |[E,JV,L,R $63.0M [$47.0M |15% |BCH-189
Biochem 3/94 AIDS,
Antracyclin
e cancer,
3TC
4. Rache/ 9/90 |Acq,Mrg $2014.0 60% acq. &
Genentech M governanc
e
6/95- [D,L,O,S 22% agreement
10/95 $0.0 Governance
&
in-licensed
products
Ex-US
5. Allergan / 6/92 |(E,JV $44.0M |$24.0M [50% |Screen via
Ligan retinoid
6/95- |Ast,E,JV,0, [$90.0M ($6.0M |50% receptor
9/97 Ter,W Allergans/Lig
an JV
based on
retinoids
6. Lilly/ 7/92- |Di,E,O $100.0M |$50.0M Centoxin &
Centocor 6/96 CentoRx
7. SmithKline/ |5/93- |Col,E $125.0M|$37.0M [20% |Gene
Human 6/96 sequencin
Genome g for drugs
Sciences
8. Ciba-Geigy/ |11/94|Acq,Col,E, [$2100.0 |$1388. 50%
Chiron - |Lo,O M oM acquisition
7196 &
governanc
e
9. Monsanto/ 10/97 |JV $343.0M Genomics for
Millennium agricultural
products
10.Bayer/ 9/98 |E,L,R $465.0M |$96.6M Small
Millennium molecules
from
genomic
Acqg= Acquisition E= Equity O= option

Ast= Asset Purchase

Col= Collaboration

JV= Joint Venture

L= License
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S= Supply
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D= Development Lo= Loan

Di= Distribution Mrg= Merger

Recombinant Capital

(Case analysis)

(Valuation software)

Ronald S. Johnson

1.

BioGenetic Ventures, Inc.
2.

BioGenetic Ventures, Inc.
3 24

17
20
24

(Case background)

-N (

2-62

Ter= Termination
W= Warrant

BioGenetic Ventures, Inc.

20

Jeffrey J. Steward, Peter N Allison
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() (background of drug)
N
(Prodrug)
() (Market analysis)
N
92,080
6-1
(1997) (1990)
Colorectal Cancer 5,472 69,160
Gastric Cancer 3,217 327,730
Breast Cancer 3,478 22,360
Head & Neck Cancer 3,793 22,750
1 45 N
2 31920
2%
20%

-3%

-2- 63-
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4
N
N
30 150
()
N
3
7
10
25
N
1200
20%
90%
10%
20%
30%
67%

24
()

750

30

“0 )
25
( ) 600

800
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81%

() (Valuation results)
N
4,229,459,183 1,587,107,508
221,292,830 ( 6-1)
7.2
2.2
! 5-2
550 1.9 2.2
N
N
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(rNPV)

9,000,000,000

8,000,000,000 A

7,000,000,000

6,000,000,000
5,000,000,000

4,000,000,000 / \
3,000,000,000 \

2,000,000,000 )

(6]

/ A\

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (years)

(Conclusion and recommendations)

(Conclusion)
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(Technology valuation model)

5~12
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(

(

)

)

3)

(Aspects of deals)

1)
(4) (5)

(1)

(Deal structure)
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10-12 5-8

(Case Study)

-N
N N
4,229,459,183 1,587,107,508
221,292,830
7.2
(Recommendations)
( )
(up front payment) (research fund)
(milestone
payments)
(royalty
payment)

(reimbursement)
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TECHNOLOGY VALUATION

1.0

)
(<200,000 U.S.)? (y/n)

< 20-80;
FE18100-300;
2659 1,000-5,000;

S Completed

, 10% (McKinsey New Venture, Moscho et al. Nature Biotech 18:719, 2000)

FDA 2000 Prescription Drug User Fee
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(opTC)

$ 240,000

TECHNOLOGY VALUATION
10

92,080 93,922 95,800 97,716 99,670 101,664 103,697 105,771 107,886 110,044 112,245 114,490
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 8.0% 12.0% 16.0% 20.0%

- - - - - - - 4,231 8,631 13,205 17,959 22,898

0 0 0 0 0 0 0 240000 232800 225600 218400 211200

- 8,000,000 8,000,000 10,000,000 10,000,000 12,000,000 12,000,000 1,015,401,372 2,009,276,235 1,947,133,671 1,884,991,107 1,822,848,543

4,229,459,183

5,075,351,020

6,080,821,224

7,287,385,468

8,732,862562 10,467,435075  12,546522,090 15041,426,507  19,131,338,377 20,670,759,698  20,608,617,134  20,546,474,570

(Product + ODTC)

5,075,351,020

6,080,821,224

7,287,385,468

8,732,862,562 _ 10,467,435075  12,546,522,090  15041,426,507 _ 19,131,338,377 20,670,759,698  20,608,617,134  20,546,474,570

4,229,459,183

PV of Revenue

Discount Rate

3 119,115 121,498 123,928 126,406 128,934 131,513 134,143 136,826 139,563 142,354 145,201
20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 16.0% 12.0% 8.0% 4.0%

23,356 23,823 24,300 24,786 25,281 25,787 26,303 26,829 21,892 16,748 11,388 5,808 323,224
204000 196800 189600 182400 175200 168000 160800 153600 146400 139200 132000 124800

4,764,611,941 4,688,378,150 4,607,189,163 4,520,877,265 4,429,270,015 4,332,190,124 4,229,455,330 4,120,878,267 3,205,013,072 2,331,252,951 1,503,256,213 724,842,814 52,196,866,236

(ODTC) [ - - - - - - - - - - - - -

22468351231  21,244487,148  19,867,330,798  18312,169,962  16549,551,237 14,544337,466 12254576811  9,630,145778  6,611,121,012 4087,329528  2,107,291,892  1,328,878,493
(Product + ODTC) [ 22.468351,231 _ 21,244,487,148 __ 19,867,330,798 _ 18,312,160.062 __16549,551,237 _ 14,544,337,466 _ 12,254576811 __ 0630,145778 __ 6,611,121,012 4,087,329528 __ 2,107,291,802 __ 1,328,878,493

NOTE -
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1.0

52,196,866,236

2,100,000
300,000
37,500,000
187,500,000
6,000,000

31,282,119,741

Phase 2 Phase 2 Phase 3 Phase 3 Phase 3 FDA Revenue Revenue Revenue Revenue Revenue |
| - 8,000,000 8,000,000 10,000,000 10,000,000 12,000,000 12,000,000 1015401372  2,009,276,235 1947133671 1884991107 1822848543
$ 300,000 300,000 300,000 300,000 300,000 300,000 300,000 300,000 - - - - -
S . . - - - - - - . - - . .
$ 300,000 300,000 - - - - - - - - - - -
$ 18,750,000 - 18,750,000 18,750,000 - - - - - - - - -
$ 62,500,000 - - - 62,500,000 62,500,000 62,500,000 - - - - - -
FDA $ 6,000,000 - - - - - - 6,000,000 - - - - -
S - . - . . . . . . - - . .
s . . - . . . . . . - - . .
s . . - . . . . . . - - . .
/ 60%) - - - - - - - 609,240,823 1,205,565,741 1168280203  1,130,994664  1,093,709,126
0%, - - - - - - - - - - - -
- - - - - - - - - 1 2 3
[ 600,000 19,050,000 19,050,000 62,800,000 62,800,000 62,800,000 6,300,000 609,240,823 1,205,565,741 1168280204  1,130,994666  1,093,709,129
I (600,000 (11,050,000) (11,050,000) (52,800,000) (52,800,000) (50,800,000) 5,700,000 406,160,549 803,710,494 778,853,468 753,996,441 729,139,414
(600,000) (11,650,000) (22,700,000) (75,500,000) (128,300,000 (179,100,000 (173,400,000) 232,760,549 1,036,471,043 1815324511  2560,320952  3,298,460,366
[ 1.587,107,508 1905249010 2299558812 2,772,730,575 __ 3,390,636,689 __ 4,132,124,027 5019508833 __ 6016,570,599 __ 7,652,535,348 8,268,303877 __ 8,243446,851 __ 8,218,580,824
Discount Rate 20.0%
[ Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue
| 4764611941 4688378150  4,607,189,163 4520877265 4420270015  4,332190,124  4,229455330  4,120,878267  3,205013,072 2331252951  1503,256.213 724,842,814
S 300,000 - - - - - - - - - - - -
S . . - . . . . . . - - . .
$ 300,000 - - - - - - - - - - - -
$ 18,750,000 - - - - - - - - - - - -
$ 62,500,000 - - - - - - - - - - - -
$ 6,000,000 - - - - - - - - - - - -
S . . - . . . . . . - - . .
S . . - . . . . . . - - . .
S . . - . . . . . . - - . .
/ 60%| 2858,767,165 2813026890 2764313498 2712526359  2,657,562009  2599,314,074  2537,673,198 2472526960  1,923,007,843 1,398,751,771 901,953,728 434,905,688
0%, - - - - - - - - - - - -
- - - - - - - - - 1 2 3
2,858767,165  2,813,026890  2,764,313,498  2,712526359 2657562009  2,599,314074  2,537,673198 2472526960 1923007843 1,398,751,772 901,953,730 434,905,691
[ 1905844777 1875351,260  1842,875665  1,808,350,006 _ 1,771,708,006 _ 1,732,876,050 _ 1,691,782132 _ 1648,351,307 __1,282,005,229 932,501,179 601,302,483 289,937,123
5,204,305,143

7,079,656,403

8,922,532,068

10,730,882,974

12,502,590,979

14,235,467,029

12:44 PM

[_8.987,340,492

8,497,794,858

7,946,932,318

7,324,867,983

6,619,820,493

5,817,734,984

15,927,249,161

17,575,600,468

18,857,605,697

19,790,106,876

20,391,409,360

4,901,830,722

3,852,058,308

2,644,448 401

1,634,931,806

842,916,752

20,681,346,482

531,551,392
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1.0

Phase 1 Phase 2 Phase 2 Phase 3 Phase 3 Phase 3 FDA Revenue Revenue Revenue Revenue Revenue
18% | 21% 21% | 60% 60% 60% 73% 90% 90% 90% 90% 90%
S 300,000 1,666,667 1111111 1111111 497512 497,512 497,512 411,523 - - - - -
S - - B B . . . - . - - . .
$ 300,000 1,666,667 - - - - - - - - - - -
$ 18,750,000 - 69,444,444 69,444,444 - - - - - - - - .
$ 62,500,000 - - - 103,648,425 103,648,425 103,648,425 - - - - - -
$ 6,000,000 - - - - - - 8,230,453 - - - - -
S - . - . . . . . . - - . .
S . . - . . . . . . - - . .
s . . - . . . . . . - - . .
/ 60%) - - - - - - - 676,934,248 1,339,517,490 1,298089,114  1256,660,738  1,215,232,362
0%, - - - - - - - - - - - -
- - - - - - - - - 1 2 3
[ | 3333333 70,555,556 70,555,556 104,145,937 104,145,937 104,145,937 8,641,975 676,934,248 1,339,517,490 1298089115 1256660741  1,215232,366
[ | 3,000,054,574 |  3,596,065489 |  4,230611,920 | 4,992,067,638 | 5865506041 | 613,632,125 | 8,171,383425| 9,795289,740 | 10,942026590 | 11523,010,920 | 12,269,906,165 | 12,228,477,791
[ | 4229459183 5075351020  6,080,821,224  7,287,385.468  8,732,862,562  10,467.435075  12,546,522,090 15041,426,507  19,131,338,377  20,670,759,698  20,608,617,134  20,546,474,570
18% 21% 21% 60% 60% 60% 73% 90% 90% 90% 90% 90%
[ | 540,009,823 970,937,682 1142265218 3010216786  3,536,900,143 4168920171 5956938517  8,815760,766  9,847,823931  10370,709,828  11,042,915549  11,005,630,012
| | 761,302,653 1370344775 1641821730  4,394,203437 5265916125  6311,863,350  9,146,414,603  13,537,283.857  17,218,204,539  18,603,683,728  18,547,755.420  18,491,827,113
| | 221,202,830 399,407,093 499,556,512 1,384,076,652 1720015982  2,142,943179  3,189476,086 4721523091 _ 7,370,380,608 8232,973900  7,504,839,871 _ 7,486,197,101
221,292,830
Discount Rate
Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue Revenue
100 1 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
$ 300,000 - - - - - - - - - - - 5,792,949
$ - - - - - - - - - - - - -
$ 300,000 - - - - - - - - - - - 1,666,667
$ 18,750,000 - - - - - - - - - - - 138,888,889
$ 62,500,000 - - - - - - - - - - - 310,945,274
$ 6,000,000 - - - - - - - - - - - 8,230,453
s - - - . . . . . B B . . .
s . . - . . . . . - - . . -
$ . . - . . . . . - - . . -
/ 60%| 2858,767,165 2813026890  3,071459442 3013918176  2952,846676  2,888126,749  2,819,636,886  2,747,252178  2,136,675,382 1554,168,634  1,002,170,809 483,228,543 34,127,711,484
0%) - - - - - - - - - - - - -
- - - - - - - - 1 2 3
[ | 2,858,767,165  2,813,026890 3071459442 3013918176 2952846676  2,888,126,749  2,819,636886  2,747,252,178  2,136,675382 1554168635  1,002,170,811 483,228,546 98,750,305,964
[ | 14,400,794573  13850432,890  13,244,887,200 12208113310  11,033,034,160  9,696224980  8,169,717,877  6,420,097,189  4,407,414,013 2724886357 104,861,266 885,919,001
[ | 22468351231  21,244,487,148  19,867,330,798  18,312,169,962  16,549,551,237  14,544,337,466 12254576811  9,630,145778  6,611,121,012 4,087,329528  2,107,201,802  1,328,878,493
100% 100% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%
[ | 14,400,794573  13850432,890  11,920398480 10987,301,979 9920730744  B8,726602482 7352746089 5778087470  3,966,672,611 24523907,721  1,264,375,140 797,327,101
I | 22468351231 21,244,487,148 _ 17,880,507,718  16,480,952,966  14,894,596,113  13,089,903,720  11,029,119,130 _ 8,667,131,200 550,008,911 3,678,506,575  1,896,562,703  1,195990,643
[ | 067,556,658 __ 7,394,054,258 __ 5060,199,238 5493650987 __ 4,964,865369 __ 4,363,301,238 __ 3,676,37304L __ 2,889,043,730 __1,983,336,300 1,226,198,854 632,187,563 398,663,542
(INPV) - (INPV) ®), ©).

12:44 PM
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NPV

1.0

(INPV)
9,000,000,000
8,000,000,000 \J\
7,000,000,000 /
6,000,000,000
__ 5,000,000,000
&
4,000,000,000
3,000,000,000 /
2,000,000,000
1,000,000,000
—T| —
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (years)

4,229,459,183 1,587,107,508 221,292,830

NPV
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BIOTECHNOLOGY VALUATION

:
(G 20 ,
( )
(rNPV) - (rNPV) P), (C), (R)
NPV
Stewart, Al l'i s®Prut tdalgnsaorPri ce dn Biotechnoplogy
(V)
g
v =PR,-a C/R,/R,
i=0
P (payoff) RO (currentrisk) Ci Ri
g
INPV =y PR, - @ w CiR, /R
i=0
NPV Ci/Ri , INPV
g
INPV =R;(yv P- @ wv Ci/R)
i=0
phase | phase 11 3M 3 % phase 1 15M™ 6 %
Il 1M (3M3 &) phase 71811 (586 %)
NPV
('NPV)  (Page 6) %\ NPV (Page 7)
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