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« The meaning/value of early phase
clinical study

« Differences of phase Il clinical study
with phase Il confirmatory study
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Evolution of a country’s
Bioscience R&D capability

= Korean invented and
devetoped medicines
an world stage

) * Is a core benchmark

Exploration of country for clinical

partmershipsand  a¢q

%‘f"“"“““ N . Established R&D +
 Large number of + papanding business alliances
Beginning phase 3 clinical breadth of = Leadership of global
— {71215 clinical research ‘"";‘al development
* Late phase 2 to phase 1, eart) projects
o Smalinumberof | pitetad in ph:; 51 #Y L Significant exchange
phase 3 trials small numbers . exchange of bioscience talent
* Research Cemters o n ooy of “M"W“ between Karea &
tack scale and developing a between local RoW
experience strang GCP key scientists and
foundation leading global
scientists
+ Robust GCP
environment
established
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Pharmaceutical Business

Sales revenue of a drug
Patent|Expiry

Approval

——

0 10~12 18 Time(years)

Pharmaceutical Business

« R&D is critical for success
- Most research based Big Pharma’s R&D investment
1 15-25% of sales revenue

 Large scale investment

- About ~1 billion $ per drug

Long period of development & limited period of
marketing .

- 10-12 years from NME to NDA

- 7-8 years for actual protected marketing

High risk, high return

All companies have the same
development challenge.......

(552> INDUSTRY PRODUCTIVITY vs. INVESTMENT
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Increasing Costs, Higher Attrition And Longer |
Cycle Times Continue To Erode R&D Productivity

Increased M&A

Index

1994 1995 1986 1997 fosa 1999
Year

Sources: CMR International and IMS Health, 2004

Challenges of Drug
Development

« Only 3 out of every 10 marketed Rx drugs
produce revenues that match or exceed
average R&D costs

« The average cost of developing a new
medicine was $802 million

[J.A. DiMasi et al: “The price of innovation:New Estimates of
Drug Development Costs, ” J Health Economics 22(2003):151-
185]

Challenges of Innovation

 Uncertainty

- Higher risks

« One out of 10,000 screened molecules get
success in new drug development

- Difficulty in :
« Market research
« Planning
« Investment decision
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Options Approach

Sequential and evolutionary

« Creating option

- Rights but not obligations to take actions in the

future

Exercising the option

- Make a large, irreversible investment

Flexibility and Learning

- With more information, you can make the large,
irreversible investment decisions

o MILESTONE Planning

DISCOVERY —~ ENSES oa ELOPMENT.
- T =
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"Failure is our most important product”

{R. W. Johnson, Jr., Former CEQ, Johnson & Johnson)

Milestone Planning

« Plan as a learning tool
- The plan should be a learning mechanism which helps to
collect unfolding information, discuss their implications,
and revise the plan - with the termination of the venture as
an alternative.
« Plan as a dynamic tool
- As the situation changes, so does the venture plan.
s The ability to terminate venture which head toward
big losses is as crucial as the ability to develop
successful ventures

MS3 LO Starss

Progressions Terminations

AZD4877 (Solid Tumouss) Aug
AZDI762 (Solid Tumous) Sep
AZD1236 (COPD) Sep
AZD2479 (Dpligidemia - Avanr) lul
AZD4R18 (COPD) Oct

M55 CD
Nomination

FIIM First
“Time in Man
AZD9272 (Analgesia, Anxiety, GERD) Sep AZDE294 (IBAT) Aug

TG2.5 Start of
AZD7806 (IBAT) Aug Comcept testing
AZ3056 (OA & RA) Aug
AZD7371 (FGD) Oct

AZD7009 (IV Awial Fibrillation)

TG Decision o Stars
of developmens for
Launch

AzZp217L
Zactima (AZD6474)
Galida; Cerovive

AZD7009 (Oral) Oct
AZDOSSS (ARD) July .
TG4 Decision 1o
Start launch Phase

Symbicors SMART (EU Submission)
Symbicort pMDI (US Submission)
Pulmicort Turbubalor (US Phase TV commitments subtission)

The R&D process

Preclinical sfudies

Clinical studies

x g

Discovery C Development
ICHEMISTRY/||  IND* PHASE( || PHASE N || PHASE Il NDA™ PHASE IV
PHARMA-
COLOGY
Search for Regulatory Efficacy Ctinical Comparative || Reguiatory Continued
active review swdeson || studiesona || studlesona review comparative
substances [ veamgeiorar ] Peathy || Imited scale || targe number studies
Toxk New Drug voluntsers of patients
foxicology. Apphcation for
efficacy ‘permission to 50-150 100-200 Registration
tidties on | admprsiecapew | Persons y guation,
varous oes 05000 i
of animal KNOWLEDGE' o
LEVEL Appiication
Aoplicatin for
parmission o markata
row dg
TIME SPAN
2-4yrs. 2-5 mos. 3-6yrs. 13 yes.

Approximately 10 years from idea to marketable drug

]

Discovery Medicine

s The key purpose of the Discovery Medicine initiative is to
achieve a greater level of confidence in a CD before it
enters costly and time-consuming clinical trials.

« Discovery Medicine scope spans the following themes:

— Mechanisms: Elucidating target mechanisms and then
validating them

— Models: Finding a relevant animal model that can predict
outcomes in humans

— Markers: Discovering a marker that can be measured early on
in clinical studies, such as a biomarker that can provide some
confidence that the concept will work in humans
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» Safety studies

» Approximately 20 to 80 healthy volunteers
test the product to:
- Confirm the safe dosage range

- Determine how the drug is absorbed, distributed
in the body, metabolized, and excreted. The
duration of its action is also measured

- Confirm that it is safe to proceed with testing in
a lager number of patients

Phase I

» The product is tested on 100~200 patients
who suffer from the targeted disease to:
- Determine that the drug is active
- Determine the proper dosage

- Establish preliminary safety at the selected
dosage

« Phase lla and llb

Designing Phase |

« Phase | should give you a dose range and
schedule
« Phase Il should tell you whether you have activity
« Key Questions:
- What must you know?
- And what would you like to know?
- What is the compromise?

Phase Il

« Limited in scope
- E.g; A lipid lowering agent Phase Il will tell you
whether the agent lowers lipids
- It might give some comparative data
- It won’t give effectiveness data
- It will add to the understanding of tolerability

Phase Il

- A bridge from Clinical Pharmacology to Phase Ill
- Helps to establish confidence in the drug
- Something for investigators to talk about

- Can be used as a registration trial in a few
situations

» Value

Phase Il

« Extensive Clinical Testing

» The product is tested in a larger population,
usually 1,000~3,000 patients to:
- Verify phase Il results

- Prove the drug is truly effective in a large
number of patients
- Monitor adverse reactions from long-term use

- Demonstrate that the drug is better than
currently approved treatments
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« Well designed, well conducted, randomized
phase lll trials are perceived as the strongest
evidence of clinical value

Most regulatory submissions require phase lil
trials .

Most phase Ill trials are large, expensive and
time-consuming

» Up to 80% of the clinical budget is spent on
phase 1l trials

Confirming or Learning?
Sheiner LB. Clinical Pharmacol Ther 1997;61(3):275-91

« Confirming * Learning
- Making sure - Exploration
- Analysis Assumptions - Assumption rich
Minimized analysi
] ysis
» Randomized Treatment
Assignment + PKPD model
- ‘Yes/No’Questions for - _‘How Much’ Questions
Drug Approval

for Drug Science
» How big an effect does
the drug have?
« What is the clearance i
n renal failure?

« Does the drug work?

» Can it be used safely in
renal failure?

Modiied from: NHG Holford, Ciinical Triat Simutation Confizning Oblective Use of The Randomization Test, 2002

Adaptive Seamless Design for Dose or
Regimen Selection

Learning Confirming
P H
Standard . 8
2 phases : p
Control

iPlan & Design i
: I ———
Phase il

Selecting and Confirming
Adaptive A

Seamlass
Design

1
B e ———————

4
dose
Substantial time
selection savings
Stage 1: treatment selection vs control

Stage 2: confirmation of selected treatment vs control

. novartis

Adaptive phase Il/lli designs

Use of information gathered in the learning stage (lIb) of the triaf to
adapt the design for the next confirmatory stage (lit), which
seamlessly follows; the information from the learning stage will
contribute evidence to the overali conclusions

Model-based / Bayesian approach makes greater use of all
available data

Less patients needed compared to standard phase llb and il
paradigm

Shorter overall development time

Long term safety data from patients become available earlier
(extension of phase lIb patients)

5 CUR Warkstog, § Stanron

{‘) NOVARTIS

Moving development to
emerging economies...

* Pharma moves into emerging markets follows

a maturation trajectory seen previously

in other businesses.......
* New regulatory environments — new possibilities
» More "quid pro quo” opportunities for big pharma
* More cost efficient programs
* Unmet needs

Driving Forces in the Globalization of Bio-
Pharmaceutical R&D

Trend 1: Government policy and investment in emerging regions

Trend 2: The reverse 'brain drain”

Trend 3: The expected growth of domestic product markets in emerging regions
Trend 4: Labor rate arbitrage, or “quality is cheap”

Trend 5: The World is Flat* - the internet has connected us alt

Trend 6: The productivity crisis in western biopharmaceutical R&D
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Clinical study location:
Influence of study location on Study start-up and Patient enrolment in core
and non-core countries for Phase H & HI clinical studies (2003-2004)

. . s
Prevalence of Type 2 Diabetes in e
Selected countries [,
Phase I Study start-up Patient enrolment 3
non-core countries are
90
o 100% non-care 134 (24) 189 a7) 25 days slower
7 through Study start-up but
95 d: fast
» 80 100% core. 19 (110) ‘ 284 (154) J ays faster
£ 5 for Patient enrolment
S
40
& 30
Phase Il
20 8 non-core countries are
" R 52 day slower
Y through Study start-up but

& . B0 D
\@ c}\\& @@)‘? ‘XD& Q\& ke et oo
source: WHO for Patient enrolment

0 100 200 200 400 500
Ouration (days)

e.g Wyeth shift of trials to
“emerging” low cost markets

Shifting Global Patient Recruitment

G CURRENT PHASE Il STUDY ALLOCATION

Percentage Allocation of Studies and Market Size by Region

) burrem Patient Mix . N‘ew Patient Mix {2006)
« Shift global recruiting mix for clinicat trials
« Potential for significant cost savings

7 o Stdoe DAZaonm | « Potential for significant time savings
\ B mansth  JSre |-  Target 70% ex-NA new trials by end of 2006
L ey

Clinical study location:
Rank of core countries (normalised by population) conducting ctinical
studies based on total number of patients enrolled (2003-2004)
Tml
oL Boewn
T l T T 40% - 3 Pe-GLP procinical @ GLP precaneal
” + Nervous Anti ( AUMENTATY . Cardio- | Respiratory | MUSSHOC 1 g1y and sex i Pro ! Phass Al
Rank | Ant-cancer © ' tem | infectives ' mctonolism | vascuar | system : Sheletal | ormones 8% o o
‘ 30%
1 France usa Ganasa emary | Canava s ush usa 25%
2 Canada Canada USA Canada usa Canada Canada Gemany 20%
3 K France Spain usa Germany Span Germany Caneda 15%
4 Spain. Uk France Spain UK France ' Spain 10%
s waly Span Germany France span Gemany Span France 5%
0%
L] USA Germary Haly UK France UK France Italy T
. 2008 2008
7 | Gemar iy ™ way ay ay Ty ™
Data shown are for Phase || o) &Phase il ancolment (C5) wes completed between
2003 and 2004. The total number of patients recruited has been normalised using Organisation for Econamic Co-oparation
and Development (OECD) 2003 population data {www.OECD.org). core countries are defined as being Canada, Germary,
France. haly, Japan, Spain, UK & USA (Data have been excludad for Japan as thesa are incompletely reportad). As patierts Prapartion of totst projects conductad or planned in emsrging regions
may ba racruited in more than 1 country, an individual study may appear mere than once. Clinica studies for line extensions.
and new development projects are included.
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N=183
2005 2006 2008
Percent of Companies with Deweiopment Projects in Emerging
Countries
513 q
std
oA

Benefits of early engagement

« Scientific merits

« Initiatives in clinical researches

- Link to the next step study: more options
generated

Regulatory perspective

Help to build up infrastructures for clinical

trials and essential for full clinical

development

Hurdles

« Experiences
IND approval
- Speed:
« Early study needs quick start
» Documents should(?) be translated into Korean
- Templates
+ Spirit
- CTC as a service organization
Collaboration between professionals

The Social contract between
Pharma, Academia, and Patients

Pharma Academia

Patients

Wants to make a profit  Wants to conduct Wants access to

Developing drugs independent research  affordable new drugs
Accepts Accepts intellectual Accepts personal
regulation of the property rights risk of testing
industry

Expect acces to
data and
publication rights

Expect full
disclosure, and
protection from harm

Expects a fair review
and approval process

Pharmacology
Biosclence

High Throughput %
Screening

Target Protein
Production
Molecular
Biology

Medical -
Input

Commercial Clinical &
input - Regulatory

Patents & Legal

Drug metabolism
- pharmacokinetics
- bioanalysis

Multi-disciplinary teamworking - key to success

IRB Sponsor

Investigator Regulatory Authority

70
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Take Home Message

» Biomedical Science R&D capability of
Korea is evolving rapidly

« Learning by doing & experiences are
the most important assets

« Value of early engagement not to be
under/over-estimated

» Network and synergy is the key




