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ABSTRACT

The incremental timeframe and capex in current drug development procedures
causes higher failure risks than ever before; more and more biopharmaceutical
companies are shifting from FIPCO (Fully Integrated Pharmaceutical Company) to
Specialty Pharma and heavily contracting out their R&D activities to
CRO/CMO/CSO. Such risk-sharing model and outsourcing strategy are gradually
adopted by firms within Taiwan’s biotechnological and pharmaceutical industries.
These models seems to be extensively adopted by most Taiwan biotechnological and
pharmaceutical companies based upon considerations of the global market and

company scale limitations.

Compared with the well established industrial structure in the United States,
Taiwan’s pharmaceutical companies still suffer from a persistent structural
insufficiency. This factual challenge forces Taiwanese companies to adopt further
offshore outsourcing initiatives and leads to greater uncertainty of the model’s
feasibility; in addition, CROs or CMOs in Taiwan have to know the key criteria while
trying to be integrated into the global biomedicine industrial structure. Hence such

issues deserve to be further studied.

We are now trying to identify, by our field research, critical factors which impact

upon pharmaceutical and CRO/CMO companies in Taiwan . We expect our study
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may come up with some valuable suggestions and hope that Taiwanese
pharmaceutical and CRO/CMO companies may, based on our findings, play better

roles under the global co-working system in the future.
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KEY WORDS

biotechnology, pharmaceutical, FIPCO, outsourcing, offshore, managerial implication,
Pharma, NRDO
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- ERXAPpD B REREMEETE > PIERNHCSL 2 F > A 925 mE AR
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Sanofi-Synthelabo Aventis 2004/8 62,600
Yamanouchi Fujisawa 2005/4 8,000
2005/2 # it
Mylan King Pharmaceuticals Ny 4,000
(2004/7 = )
Bayer HealthCare OTC Roche Consumer Health A 2(2004/7 7 i) 2,900
UCB(Belgium) Celltech Group(U.K.) 2004/8 2,710
Amgen Tularik 2004/8 1,300
Abbott TheraSense 2004/4 1,200
Genzyme ILEX Oncology 2004/12 1,000
CSL Aventis Behring 2004/3 925
QLT Atrix Laboratories 2004/11 855
Perrigo Agis 2004/11 818
Sandoz(Novartis) Sabex 2004/8 565
Eli Lilly Applied Molecular | 3040 400
Evolution
Cephalon CIMA Labs 2004/8 385
Novartis Mead Johnson 2004/2 385
Serologicals Upstate Group 2004/10 205
ViroLogic Aclara BioSciencs 2004/12 200
Cell Therapeutics NovusPharma SpA 2004/1 185
Bradly Pharmaceutical Bioglan Pharmaceuticals | 2004/8 183
BioMarin Pharmaceutical Ascent Pediatrics 2004/5 175
Par Pharmaceutical Kali Laboratories 2004/6 135
Pfizer Meridica Ltd.(U.K.) 2004/11 125
Stada Arzneimittel Nizpharm 2004/11 110
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12 GSK §r Theravance #2004 & 3 ? F37enfbiRick - A BIRER Y - #2300
i Theravance 2007 # 8 ¥ m #773 11 k e 1> GSK 7 B AL & H &
3;5?%& @ RTERSF g e AF GSK 248§ F > GSK 4 F Theravance =7 60%

VLR E R E > dr% GSK 2007 & 8 ¥ w F | .’El WEEEE o B H e 3TE
ma«tﬂ ERpEVAEL T 2012 F 9 7 o SHRaIHE N s N ERS T 0 ¥
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Tf%*p%i’m\fzw AP T ARGML TR AL AT T
o F o HAKRF £kik o
%33 2004 EHEFe A H P h BREP &
P LA vif B AR /AR ek i %ﬁ(—ﬁ
7%~
Ortho-McNeill(J&J) Arena ¥ Pk ffs  F» /preclinical 612
BMS Medarex FLR Z 4+ /Phase I 530
Pfizer Medarex 11 UliMAD $ik8 Hpbréd iE B 4
50 B % $~ /discovery >10
Merck DOV Pharmaceutical | #1® # & # %+ /Phase 1 455
Takeda BioNumerik it {8 L 45 % F~ /Phase Il 425
Merck Vertex FUk % F /preclinical 384
Wyeth Plexxikon M hop & B SR R E P 37
/preclinical
GSK Theravance E 72007 £ iy B iR
¢ /discovery 369
Merck Nastech 57 % 4 /Phase | 346

EIAE AW PN AAMAE e n PR T RMAE A TrEsS
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¥ #3495 Frost & Sullivan 3% & 3¢ B » 2004 # CRO 2 A& &4 99.7 g ¥ ~ >
ERRELFFEY 20% 2t o £ At *ﬁ/ﬁi‘“ff“ﬁﬂ’? SREESE L0
Wk EH B 0 CRO 2 2 ¥ 3§ ¥% 7] 2007 &+ 14371,31%0(2005P§
Zg ¥ EE)

F®5 CROZEESE ) # 1L E 5 535% 7 23k ZEZ ¥ 302 i~
EEEEY ) 200 i $ 0 ER B CRO Y £ 5 418 BE A - { Pin
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A ARTERG P HE R RSP hR e L R IR E L TN
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(Z) #HATHARTHNF
I ~ Neurobiological Technologies, Inc. (NTI) (NASDAQ: NTII)

Neurobiological Technologies, Inc. (f¢ £ NTI) & & 1987 #
F24cw 51994 & AR b P od 2N H G B £ % NRDO
33 o TPt ONTL 2 & g en™ N BB R ) 5 E 5
o o mq&ﬂia?‘&%éﬁ%%%ﬁlﬁi ‘hgr g 1@ o NTI f
FED e ABEY AP RS ARG R B LR
FoMFenEH o I(DE P2 RIEREALAHR(F
R BOE ) R & # Memantine (Namenda®)) > Memantine %
—ZHEd NTIBH L rmgd e BEgERL ;5 115 (2)
B FRA = P SR R % [Fl Yok "8 (Peritumoral Brain
Edema)mXERECEPT® » H %> 1988 pF e Salk Institute #5248
i8> p 2005 & pFo #3% &S 2 4424 8 4 Celtic Pharma »
Fe pFE # % Celtic Pharma 2. 4 3= m #2224 Celtic Pharma i {7 §&
% B2 B)is k¥ L P kb (ischemic stroke) b
VIPRINEX ' > %% 5 % NTI 2 pL# Empire Pharmaceuticals,
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TEEE AN E 13008 £~ HEMA o NTL e
FEORGBEFET AL Rofp e -
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CMC) i 4 f ¥ %4 #l42% + o David Chou » Dr. Chou ¥ 5
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Introduction - Environmental
Background

« Still in the trend which is continually
growing up -2 it is expected that the
global pharmaceutical market is 6.6
billion in 2007.

More and more new technologies being
created and applied.

However, there exist the escalation of
the average R&D costs per NDA and
deterioration in R&D productivity.

Shortening of product life cycle.

Multi-Discipline Management of Technology
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and drivers for growth in the pharmaceutical industry (2004)

Declining productivity in
pharmaceutical R&D

Drug approval
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Introduction - Environmental

Background
* Emergence of risk-sharing mechanism

* More complex networking between

various organizations

Networking in Pharma
Industry

Academia Pharma

Pharma In licepSing
Collaboration
Out licgnsing
In licensing arma
Pharma M&A...
Out licensing

Pharma
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Trend of Risk-sharing Model

Specialty (Disaggregated) Pharmaceutical Company

Fully Integrated Pharmaceutical Company
Source: Adapted from Arthur D. and Solvias, External synthesis services for research and development in the pharmaceutical industry. (2002)

Preclinical Clinical
Phase!| Phase2 Phase3

Animal

Formulation
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ge
aligiag
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Outsourcing or out-licensing

Collaboration

Classification of
Partnerships

“Collaboration’”

“Outsourcing”
Same Legal Entity

“Integration”

Transactional Shared
Fee for Service Performance Goal
Preferred Fee Shared Performance
for Service Goal
Non-core Degree of Core Core
Closeness of Relationship High

Low
Pharmas and External Partner

Source: Adapted from Gerrit Reempeyer, Risk-sharing in the Pharmaceutical Industry (2006)

1-4



I /A O

Multi-Discipl

BAKHLTRAY MR
Managementof Technol

o AA\MMOT
%«( SR u_B [4 M.

BPPRT IR ] G 95 AR g
HEER GOME SR — 0 E S HUFNT S b

Types of collaboration

juswdojanaq

Out-licensing Co-development

Research alliance

(Auedwo) Jaupred ) AANOY JO piald
yoreasay

e —————————————
Research Development

Field of Activity ( pharmaceutical Company )

Source: Adapted from Gerrit Reempeyer, Risk-sharing in the Pharmaceutical Industry (2006) 9

Research Concepts and
Methods

 How do Pharmas and CROs/CMOs in
Taiwan be partners successfully in the
modern global pharmaceutical industry?

— Success elements from the viewpoint of
western Pharmas

Research Methods
— Case Study
— Interview

1-5
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Neurobiological Technologies
Inc (NTI)

» Background
' — founded in 1987 and went public in February 1994

— engages in the business of acquiring and
‘ developing central nervous system (CNS) related
— -
drug candidates
— focus on therapies for neurological conditions.
— employs a strategy of in-licensing late-stage CNS
agents and pursues regulatory approval and

commercialization 2> NRDO model = almost
virtual

Strategic Model

Celtic Pharma

License Jo
‘ .. Outjsource back :
XERECEPT® In Phase Il .
— - K ‘ : :‘;

From Salk Institute

Cash in
Namenda®

[V EG
VIPRINEX™ |n Phase Il

From Empire Pharmaceuticals, Inc.

1-6
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ZymoGenetics

* Background

founded in 1981
. — went public in February 1, 2002 on Nasdag.

— focus on the discovery, development, and
commercialization of therapeutic proteins.

—
I  Dedicated to the development of protein drugs

» Successful at discovering and developing therapeutic
proteins

» A leader in intellectual property relating to potential
therapeutic proteins

— From a research based Pharma to a development
based Pharma

Dr. Bolong Cao

* Background

— Present

e Technology Manager, UW TechTransfer Invention
Licensing

— Past

« Dr. Cao worked at Cerep as Technical Director of
Business Development, where he managed chemistry
and drug discovery businesses.

Dr. Cao as a bench scientist in Molecumetics and
progressively advanced to Director of Technology
Assessment & Licensing.

At Molecumetics, Dr. Cao built and managed a high-
throughput screening team supporting humerous drug
discovery projects, and established several drug
discovery collaboration programs with pharmaceutical
and biotechnology companies.
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Findings — General

 “Licensing” and “outsourcing” are the key risk-
sharing models in pharmaceutical industry.

gl ° Risk-sharing pressure results in a variety of
— business model evolution.

» Hyper-interaction between parties elevates the
managerial complexity and challenges in
pharmaceutical industry.

Findings - “Licensing”

* Provide Pharmas the flexibility to
access new products

Enhance financial flexibility

Shorten the research/development time
Focus on the core competence

Exploit new market

1-8
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Findings - “Outsourcing’

Provide Pharmas the flexibility to access
new technology

Lower CAPEX injection
Shorten the research/development time
Focus on the core competence

Implications - “Licensing”

* R&D
— Core competence focus
— Portfolio arrangement/Mutual alignment
HR and Management
— Talents of contract dealing and negotiation
— Inter-parties relationship
— Product evaluation and selection
— Strong IP right dependency
Manufacturing
— Core retained/cost concerns
— Quality orientation
Sales and marketing
— Complementarities
Finance
— Royalty
— Shorten the duration of project investment

1-9
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Implications - “Outsourcing”

e R&D
— Distinguish between core and non-core activities
— Focus on specialty
HR and Management
— Right person
Team work and management
Leverage multiple expertise
Relationship
Selection and due diligence
— Performance evaluation
Manufacturing
— Leverage through virtual
— Core retained/cost concerns
— Quality orientation
Sales and marketing
— Strategic alliance
— SCM, CRM
Finance
— Enable with lite CAPEX

For Pharmas in Taiwan

* R&D
— Focus on specialty
 Core establishment
« HR and Management
— Right person (leader and team members)
— Team work and management
— International affairs experience
— Familiarity to the sources abroad.
— ICH or FDA experience or its equivalents

» Relationship of

— CRO/CMO
» Selection and due diligence

— Opinion Leader

1-10
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For CRO/CMO In Taiwan

» Core
— Quiality is the core of the core
. * ICH or FDA experience or its equivalents
‘ — Experience and language
—~_ — International affairs experience
I » Low cost is not the essential part of the core

» Relationship of

— International Pharmas
» Selection and due diligence

— Foreign opinion Leaders

1-11



