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I. Executive Summary
1. Summary of Proceedings

The APEC Harmonization Center Biosimilar workshop is the second project of the
Advancing the Regional Economic Integration through Regulatory Harmonization of APEC
Harmonization Center. 434 participants from government authorities, industry and academia
of 13 economies participated in the workshop. Especially, 12 government officials of the
regulatory authorities of the APEC travel-eligible economies, including Malaysia, Thailand,
Peru, Indonesia, Vietnam, and Philippines, were invited to participate in the workshop. As the
self-funded project of the government of Korea, the workshop was supported by the APEC
Life Sciences Innovation Forum (LSIF), hosted by the Korea Food and Drug Administration
(KFDA) and organized by the Korea Health Industry Development Institute (KHIDI).

The main objectives of the workshop were: 1) to educate and engage participants in an
interactive discussion on the specific harmonization issue of multi-regional clinical trials,
demonstrating the complexity of the issue and the importance of a coordinated and
collaborative approach; and 2) to place the specialized training in the regulatory issues of
multi-regional clinical trials within the broader context of the harmonization of standards and
regulatory procedures in life science products in order to show how such harmonization
responds to APEC's goal of effective facilitation and liberalization of trade and investment
among the APEC economies.

The workshop was divided into three sessions.

Session One. The Opportunities and Challenges of Biological Medicines. The session dealt
with the presentations on: 1) Biotechnology Medicines: Opportunities & Challenges, 2)
Biological & Biosimilar.

Session Two. Regulatory Issues for Biosimilars. Three presentations were made on: 1)
Biosimilar FOB/FOPP SEB...., 2) From recombinant proteins to LMWHs (Low
Molecular Weight Heparins) the EU regulatory expectations, 3) Biosimilars — Industry
Perspective.

Session Three. Regulatory Landscape on Biosimilars. Speakers shared their views on: 1)
Health Canada Perspective on Biosimilars, 2) ICH Overview & Impacts of Efficacy
Guideline in Global Drug Development.

2. Summary of the Workshop Evaluation

The participants to the APEC Harmonization Center Biosimilar Workshop were asked to fill
out a simple evaluation form composed of 13 questions.

The participants completed the evaluation showed greatest satisfaction on the knowledgeable
speakers - 92.9% of the respondents said they are very satisfied (50%) or satisfied (42.9%)
with the speakers' presentations, and 92.8% said they are very satisfied (35.7%) or satisfied
(57.1%) with the accuracy and clarity of the presentations. The presentations were given by
the experts who can best analyze and address the current situation.

All the respondents said that the workshop met their expectations (very satisfied - 25%,
satisfied - 75%). The participants who submitted the evaluation also showed their satisfaction
on: the presentation material provided by the organizer (42.9% very satisfied, 57.1%
satisfied); the scope of information presented (46.2% very satisfied, 53.8% satisfied) and; the
usefulness of the information (46.2% very satisfied, 53.8% satisfied).
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II. APEC

Harmonization Center Biosimilar Workshop

1. Participants

= VIPs, Speakers, and Moderators

Opening Remarks

Seung Hee Kim (Korea)

Director, APEC Harmonization Center

President, National Institute of Food and Drug Safety Evaluation

Welcoming Address
Sang Yong Lee (Korea)
Deputy Commissioner, Korea Food and Drug Administration

Welcoming Address
Bup Wan Kim (Korea)
President, Korea Health Industry Development Institute

Session 1

Chiyoung Ahn (Korea)

Director, Advanced Therapy Products Division,
Biopharmaceuticals and Herbal Medicine Bureau,
Korea Food and Drug Administration

Session I

Jacques Turgeon (Canada)

Director of Research,

Centre Hospitalier de L'Université de Montreal

Session I

Kum Cheun Wong (Singapore)

Director, Global Regulatory Affairs, Strategic Policy and Intelligence,
Asia Pacific Johnson & Johnson Pharmaceuticals Group




Session I, 111

Michael Mienzberg (Germany)

Global Head of Medical Affairs, Marketing/Medical BP,
Sandoz International GmbH

Session I1

Eric Bigaud (France)

Head of Regulatory & Technical support,
Asia Pacific & Russia, Sanofi-Aventis

Session 11

Estelle Michael (Belgium)

% Senior Manager, Regulatory Policy, GlaxoSmithKline Biologicals

Session I1, 111

| Anthony Ridgway (Canada)

Senior Regulatory Scientist,

Biologics and Genetic Therapies Directorate, Health Canada

Session 111

. Arpah Abas (Malaysia)

Head of Biotech Section, National Pharmaceutical Control Bureau,
Ministry of Health, Malaysia

Session 111

Prapassorn Thanaphollert (Thailand)

Senior Pharmacist, Biological Products Group,
Drug Control Division, Thai FDA

Session 111

So0-kyoung Suh (Korea)

Senior Scientific Officer, Advanced Therapy Products Division,
Biopharmaceuticals and Herbal Medicine Bureau,

Korea Food and Drug Administration




=  Delegates

Herawati (Indonesia)
Head, Section of New Drug Evaluation, NADFC-Indonesia

Muhti Okayani (Indonesia)
Head, Section of Therapeutic Product Standardization, NADFC-Indonesia

Bin Shahrir Mohamed Shahrizan (Malaysia)
Assistant Director, Centre for Product Registration, Ministry of Health, Malaysia

Lis Sie Tan (Malaysia)

Senior Principal Assistant Director, Centre for Post Registration, Ministry of Health,
Malaysia

Aura Amelia Castro Balarezo (Peru)
Pharmaceutical Chemist, Ministry of Health (DIGEMID)

Hans Demetrio Vasquez Soplopuco (Peru)
Senior Specialist, Ministry of Health (DIGEMID)

Arlyn Magno (Philippines)
Food-Drug Regulation Officer I, Philippines Bureau of Food and Drugs

Christine Senéron (Philippines)

Food and Drug Regulation Officer Il/Laboratory Analyst, Philippine Food and Drug
Administration Satellite Laboratory for Mindanao

Vinit Usavakidviree (Thailand)
Director of Drug Control Division, Thai FDA

Pinpong Intarapanich (Thailand)
Senior Pharmacist, Thai FDA

Le Van Giao (Vietham)

Chief of Officer, Vietnam Medical Device Association

Trinh Duc Nam (Vietnam)
Expert, Ministry of Health Vietnam




2. Proceedings of the Workshop

2.1 Workshop Program

Day One

Wednesday, September 16, 2009

9:00 - 10:00

Registration

10:00 —12:30

Opening Ceremony and Plenary Session (BIO KOREA)

* Dr. Tim Hunt (Sir Richard Timothy Hunt), Principal Scientist, Cancer
Research UK Clare Hall Laboratories

* G Steven Burrill, CEO, Burrill & Company

* Dr. Jeong-Sun Seo, Professor, College of Medicine, Seoul National
University, Chairman, Macrogen Inc.

12:30 — 14:00

Lunch

14:00 — 18:20

BIO KOREA Conference

e Track 1: Bioindustry in UK & Korea
- Microfluidics System
- High Throughput Analysis for Diagnosis and Drug Discovery

* Track 2: Issues to Address in Life Science BD & Funding
- Update on Changing Trends in Venture Investments
- Critical Issues for Successful IR of Life Science Venture Companies

e Track 3: Technology Transfer and Licensing
- Building and Enforcing IP Value in Korea
- The Journey from Discovery to the Market in the Life Sciences

e Track 4: Traditional Medicine
- Recent Trends of R&D for Traditional Medicine in East-Asia
- Recent Policy Trends of Traditional Medicine in East-Asia

e Track 5: Korea-Scotland Joint Symposium
* Track 6: Recent Advances of Stem Cell Differentiation

- Cell Differentiation from Human ES Cells
- Derivation of Tissue Specific Stem Cell

18:30 -

Welcoming Reception




Day Two

Thursday, September 17, 2009

8:30 — 9:00 Welcome and Introduction
Session I: The Opportunities and Challenges of Biological Medicines
9:00 —10:30 Description: . . . -
e Background on special features of biological medicines
* Role of biologics, including biosimilars, in medicine
¢ Challenges with biologics and biosimilars
10:30 - 11:00 | Morning Refreshments
Session II : Regulatory Issues for Biosimilars
Description:
« Key considerations for regulatory evaluation of a biosimilar product:
11:00 - 12:30 -Biosimilar Paradigm—what allows for abbreviated pre-clinical and clinical
data
- Quality Issues
- Safety and Efficacy issues
e Case Study: European model and experience
12:30 - 14:00 | Lunch
Session III: Regulatory Landscape on Biosimilars
14:00 — 16:00 | DESCription: ' . ' .
e Current status of laws and regulations in the APEC Region: Australia,
Canada, Chinese Taipei, Japan, Korea, Malaysia, Singapore and the U.S.
e Current status of WHO draft guidelines
16:00 — 16:30 | Afternoon Refreshments
. . Plenary- Feedback from the Sessions
16:30 —17:30 Summary/ Next Steps/ Meeting Adjourned
17:30 - 18:00 | Group Photo Session
18:00 — Networking, Wine & Cheese Reception
Day Three

Friday, September 18, 2009

Half Day Seoul City Tour & GMP Tour




Program at Glance

DAY 1 (Sept. 16) DAY 2 (Sept. 17) DAY3 (Sept. 18)
08:30 - Welcome and
09:00 ) i Introduction
Registration
Session I:
09:00 - The Opportunities and
10:30 Challenges of Biological
Medicines
ﬂgg - BIO KOREA Morning Refreshments
' : BIO KOREA
Opening Ceremony and
Plenary Session . )
11:00 _ Session II: Exhibition/
12:30 Regula.t(n:y ¥ssues for Conference/
Biosimilars Business Forum
12:30 - /
1400 Lunch Lunch
AHC
Session I1I:
14:00 — | BIO KOREA Conference ession GMP Were
16:00 Tracks 1-6 Regulatory Landscape on ]
' Biosimilars Visit/
Half Day Seoul
Tour
16:00 -
1630 Afternoon Refreshments Afternoon Refreshments
Plenary - Feedback from
16:30 - Sessions
17:30 BIO KOREA Conference | Summary/ Next Steps/
Tracks 1-6 Adjournment
17:30 - .
18-00 Group Photo Session
, . . Networking, Wine &
18:00 - Welcoming Reception Cheese Reception




2.2 Presentations from the Workshop

- Session I: The Opportunities and Challenges of Biological Medicines

Biotechnology Medicines: Opportunities & Challenges

Speaker:

Jacques Turgeon (Canada)

Director of Research

Centre Hospitalier de L'Université de Montreal

Abstracts

Biotechnology medicines hold some of the greatest promise for medical breakthroughs. There
are more than 160 currently available biotechnology medicines to treat and cure serious
diseases ranging from multiple sclerosis to leukemia and hepatitis and more than 350 new
biotech medicines in development. These medicines are complex and made from living
things, requiring a high degree of sophistication in production and distribution to help ensure
safety and efficacy. With recent advances in technologies, there is a growing interest in
making "biosimilar” versions of these breakthrough biotech medicines. Care must be taken
that biosimilars are produced to a high level of quality and undergo appropriate biochemical,
pre-clinical and clinical testing to ensure they are safe and effective. The future success of
new biotech medicines and biosimilars depends on using the best science and putting patients
first.



Biotechnology Medicines:
Opportunities & Challenges

Dr.Jacques Turgeon, B.Pharm., Ph.D.

Director, Research center,
Centre Hospitalier de ['Universite de Montréal (CRCHUM)

AHC Biosimilars Woikshop
17 September 2008

Biotechnology Medicines

» About biotechnology medicines
— Important to patients
— Science of biologics

— Science, patient safety & innovation

» Implications for biosimilars
— Must create economic space

{GRCHUM




e Growing Importance o
Biotechnology Medicines

*Biotechnology medicines have been proven to be
safe and effective with an excellent record of
patient satisfaction and safety

*Biotechnology has produced more than 125
medicines including for some of the most serious
and intractable diseases

Source: Bictechnology Research Continuesto Bolster Arsenal Against Disease with 623
Medicines in Development. FhRMA 2008,

| CRCHUM

e Growing Importance o
Biotechnology Medicines

+*In 2008, there were 633 biotechnology medicines
in development, including 254 for cancer and
related conditions and 162 for various
infectious diseases.

«Reaching a biologic’s full therapeutic potential
takes time. New treatment advances are often
realized from biologics that have been on the
market for some time, but which were not
known until additional research was conducted.

Source: Biotechnology Research Continuesto Bolster Arsenal Against Diseasewith 633
Meadicines in Development. PhRMA, 2008,

| CRCHUM
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BioTecHNOLOGY MEDICINES IN DEVELOPMENT—
By THERAPEUTIC CATEGORY®

Cardicvascular Disgase
Diabetes/Related Conditions

Felanea Condnions
Infectious Diseases
Meurologic Disorders
Respiratory Disorders

*Some medicines are listed in more than one category.

mportance of Biologics for Patien
Example--Herceptin

- Herceptin (trastuzumab)
— One of the earliest and most common examples of
personalized medicine.

— About 30% of women have a form of breast cancer that
over-expresses a protein called HER2, which is not
responsive to standard therapy.

— Approved for patients with HER2 positive tumors in 1998

— Further research showed in 2005, that it reduced
recurrence by 52% in combination with chemotherapy.

— New England Journal of Medicine commentary: findings
suggested “a dramatic and perhaps permanent
perturbation of the natural history of the disease, maybe
even a cure.”

11



Importance of Biologics for Patients
Example--Herceptin

HER2+ breast cancer cell

\CRCHUM " :
Il
Importance of Biologics for Patients
Example--Herceptin

12



mportance of Biologics for Patients
Example--Avastin

Avastin (bevacizumab)

— New approach to attacking tumors by cutting off blood
supply (angiogenesis inhibitor)

— 30 vyears of research
— Approved in 2004 to treat metastatic colorectal cancer

— Since then Avastin has been “a mini-pipeline all by itself”
proving effective treatment against several other forms of

|

I cancer.

* For non-small cell lung cancer patients, Avastin
combined with chemotherapies can slow cancer
growth by up to 25%.

Eu;uuu

mportance of Biologics for Patients
Example--Rituxan

+ Rituxan (rituximab)
— First therapeutic antibody approved to treat cancer in \
the U.S.
— Approved in 1997 to treat a type of non-Hodgkin's
lymphoma.
— Since been approved as a first-of-its-kind treatment
for rheumatoid arthritis (RA).
I » Because it works differently than all other RA
treatments, Rituxan is viewed as an “important
new treatment approach for patients who do not
respond adequately to [other treatments].”

Eu;uuu
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'evelopment of Biotech
Medicines Continues to Grow

s estimated by the European Comnussion

Medicines on the market New medicines in
development

Bintech
LIe S
Comen
ticnal
50%

set of biologics are relevant for
_ blummslarappllcatlnns
Well-Characterized Therapeutic Proteins

/ | Antibodies
Derived
tics

Diversity of Biulngks

xﬁf‘:.

Whale
Biood
Gﬂtim
" Therapy
= Tissues Kenotransplantation
CRCHUM
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Focus on
Biotechnology Medicines

Derived from living material

Usually based on protein and/or nucleic
acid

Genetic engineering (not organic
chemistry)

Used for the treatment of diseasesin
humans

Focus on
Biotechnology Medicines

Recombinant DNA
Monoclonal antibodies
Antisense therapy

+ Gene therapy

Rational drug design
;HUM
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Biotechnology Medicines are

Different from Small Molecule Drugs

« Composition, Size, Structure
— Larger, more complex, more heterogeneous

« Manufacturing
— Genetic engineering vs. organic chemistry
— Synthesis by living cells/organisms

+ Clinical Safety

— Species specificity limits standard pre-clinical
models for safety testing

— Usually injected
— Immunogenicity

CRCHUM

Aspirin versus a hormone

Sauce: 4 Adnan Thesan, Johsass L Joheess

CRCHUM

16




Characteristics of Biotech
Medicines Production Process

» Biotech medicines are made from live cells\

« Takes months, not weeks, to produce a
run or batch

» To obtain consistent results, precise
] controlling necessary

,W

Cloning into
DNA Vector

Transferinto Host Cell _
Expression ]

Cell Development

Large-Scale Fermentation

| 2.4 E3cEndl or mammalan = Formulation

igcuuu S
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or blotech medicines, not for sma
molecule medicines

« Small molecule drugs rarely elicit immune
responses

» Proteins (biotech medicines) are capable of
triggering immune responses with varying
conseqguences

+ Immunogenicity of biologic drugs is
unpredictable, unforeseeable

» Small changes in a bioclogic molecule can
completely shift its immunogenicity profile

Jnwanted 'I"Immunoé'
Unpredictable

18



Biotechnology Medicines

Important for treatment and cure of serious
disease

Complex, difficult to make and ensure
consistency for safety and efficacy in patients

Potential for breakthrough in disease
treatment

Implications for Biosimilars

* Biosimilars

» Subsequent Entry Biologics (SEB)

» Follow-on Biologics (FOB)

» Similar Biotherapeutic Products (SBP)

19



Equivalent, same, different, similar

* The generic drug considered to be
equivalent to a brand-name drug will elicit
the same clinical effects at a lower cost
for the patient and the society.

» The few exceptions to the first assumption
can be predicted a priori

Equivalent, same, different, similar

* Drug products are considered to be
therapeutic equivalents only if they are
pharmaceutical equivalents and if they
can be expected to have the same
clinical effect and safety profile when
administered to patients under the

F conditions specified in the labeling.

* Orange Book

20



Equivalent, same, different, similar

* Drug products are considered
pharmaceutical equivalents if they:

— Contain the same active ingredient(s)
= Salt, enantiomer, purity, ...

I — Are of the same dosage form
— Have the same route of administration
— Are identical in strength

-h“ * Orange Book
CHUM

Biosimilars
Scientific basis for approval

» Similar# Same

— Everything else follows from this:
+ Require Clinical trials
+ Different names
« No scientific basis for automatic substitution

21



ifferent Protein Manufacturers Use...

Maybe the same
gene sequence
{Probabily) a different =

DNA vector

Transfer into Host Cell  J LGt
Expression 1
Scresning/Selection

Different

fermentation
process -
Fermentation
nt binant Downstreaming/
Different recombina Bicticadion

production call

;_h;ﬁbldntnr mammakan cell
downstreaming
- protocol

Same, different, similar

» Generic dru& approval pathway premised on
ability to make and show that generic drug is the
equivalent to the innovator drug (exposure)

— Not better, not worse

« Biotech medicines from different and unrelated
manufacturers may be similar, not the same

+ Atthis time, biosimilars are not (cannot be)
evaluated by processes as stringent as those
developed for generics

— The regulatory pathway should reflect this in the
approval requirements.

22



Biosimilars
cientific basis for abbreviated pathway
{1_93 in: EU, Japan, Canada, WHO, :?thers}

- Demonstrate Quality, Safety, Efficacy

New Biologic

—p Extensive
; Characterization

Clinical -—

Pre-Clinical

Biosimilar

No Harmonized Worldwide Regulaton
Framework for Biosimilars

Small molecule generics model is inappropriate

— Generally agreed where biosimilar regulatory
pathways in place

In many regions limited or no regulatory processes exist

Lack of minimum regulatory standards presents a risk for
patients because of the potential issues relating to the
quality, efficacy and safety of biosimilars developed and
approved without defined requirements—-WHO
Guidelines Soon

POTENTIAL ROLE FOR APEC HARMONIZATION
CENTER

23



Fingerprints of the products
= Biotechnology companies

— Most active elements in the product

— Other active elements

- Modulatory elements
— Other elements

» Biosimilar companies

— Most provide an equivalent biclogical profile for all identified
products

— Regulatory contral on each element to be compared
- Intra-batch, and inter-batch variability compare to BioTech

* Methods
— metabolomics (in vitro, in vivo)
— Proteomics

HUM — LC-MS-NMR

1 brief...to use the generic pathway

Biosimilars must be “the same”

Biosimilars must be cheaper

Biosimilars must be designed for the same
indication as a previous innovative biologic

Biosimilars must be prescribed to save money

HUM
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In Conclusion
« Biotechnology medicines are complex

» Patient safety and sound science are fundamental

+ Strong intellectual property protections are essential to
promoting innovation that meets patients’ needs through
new biotech medicines.

+ Biosimilars may provide less expensive alternatives
— They should create economic space for new biologics or drugs

But only with the appropriate regulatory control to
ensure safety and efficacy for patients

y — Topics covered in Sessions Il & Il
;HUM

Thank you!

CHUM
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w Medicine Development is
Lengtmr Costly, and Rlsky

Mew medicine development is a lengthy process:

bb
mmrﬂﬂ'j?ﬂ?ﬂﬂ_ﬂ“m' il il It = virtually impossible to find

other historical examples
*  The RED process is very risky. For every 5000 to ‘:rl l'm’ ﬁ',‘;'}ﬁ’:,ﬁﬂ:f“ _,'“mc IN !
10,000 compounds tested, just 5 will make it to ik sieh & laiae i dd r g
clinical Irials and, of those, only 1 will eventually which such a large fraction o
recelve FOA approval, new entrants can be expected u?
endure such prolonged periods
of losses and for which the vast

+  R&D expenditures for each new biologic
averaged $1.24 billion n 2006, majocky mar naver brome

~ Only 2in 10 approved medicines hnrg i enough — Gawy Pisano. Marvard Business
revenue to m:nup the average cost Schoal
development

Individual company returns reflect the high risk
and long lead imes inherent in drug discovery
and development,

ections to encourage R&D foi
New Biotech Medicines

» R&D efforts need protection

« Patents (e.g. composition of matter, methods
of using products and methods of
manufacturing)

» Trade secrets

= Data and market exclusivity

26



- Session I: The Opportunities and Challenges of Biological Medicines

Biological & Biosimilar

Speaker:

Kum Cheun Wong (Singapore)

Director,

Global Regulatory Affairs, Strategic Policy and
Intelligence

Johnson & Johnson Pharmaceuticals Group

Abstracts
Biologics has enabled us to find cures for some of the most serious known diseases.

Today, patients have access to more than 150 biopharmaceuticals. However, biologics is a
complicated science as they are produced using a living systems or organism. They are
different from small molecules medicines and a better understanding is needed. The
complexity in structure, manufacturing process and risk of immunogenecity the generic drug
review process cannot be applied to biosimilar products. There is a need for health authority
in the region to regulate the biosimilars in a scientific way to ensure safety, efficacy and
quality.

EMEA is the 1st regulatory authority in the world to publish biosimilar guidance. Other
regulatory authority in Asia has began to develop guidelines biosmilars in their respective
countries. Other considerations such as naming of biosimilar, immunogenecity and
substitution are issues to considered in developing any guidance.

27



Biological & Biosimilar

APEC Harmonization Center Biosmilar Workshop

Wong Kum Cheun, Director
Global Regulatory Affairs Strategic Policy & Support
Johnson & Johnson Pharmaceuticals group

I -

Overview

e Value of biologics

e \Why biopharmaceuticals are different
e Regulation of biosimilar

e Points to consider

28



Cornerstones in biotechnology history which have
influenced the production of biclogics

1953: Discovery of DNA structure
1973: Discovery of DNA restriction enzymes
1977: Genentech, first biotech-enterprise founded

1982: First biopharmaceutical approved by FDA: recombinant
human insulin

1986: First recombinant vaccine (HepB) is approved for human
use, first recombinant anti-cancer drug (Interferon) is produced

2003: Human genome sequenced

Biologics Help Treat Severe Diseases

T e e L e L ]
[ Rl R e R

e by e s R RS ST T ik et |

Ty ey T T R G P T M S ————

A Limssd Horman Dnliondonidegs Rarpact o it Do ot o ity o Lo, amd bl bmmors. ol Mk sl
Bavsah Vo 115 3460 20
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Examples of important biologic products

Trade wame (175) Eved to treat Developed by

Epogen” Atiaia Anigon
Procrit®

Hepatites B.C.1D Schering-Plowugl
Leukenun, Ly miplioma Rochie

Hhrarmihn® Drinbetes Elr Lilky
Laintiis Sanafi Aventis
Leveamr® NovoNordisk

Belmsaon® Muluple sclaoss Bayver
Foba® Serono

Salea® Growth control Serono

Arthaitee, Amaen, Wyeth
Peonasis,

Biotech Medicines in Development

BOTICHNOLOGY MIDICINGS I8 DIVILOFMINT —
By THERAPIUTIC CATIGORY"

U aw v Wakiabwed 1 inrnlitmprsn
L L L
[hatwies Fadited ondi sine
[hirrtns Damarkies

[yw € nrcddwan

Carertit. [hrashers

oty hamcurviors

I RIS R, o
B labed Cooraclinoes

s Ny [N

*Sanme madicines ane li0ed in mece Than ome calegory

Sowre bip Uwww phom o orgteaicte W0 I000 pf
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Why biopharmaceuticals are different

epoetin

ranitidine

31



Biological Products are Different

Product Molecular Weight
CHEMICAL
Aspirin 180
I{F;_mitidine (Zantac®) 351
Atorvastatin (Lipitor®) 1209
BIOLOGICAL
Insulin ~5800*
Epoetin ~30000*
Factor VIII ~266000*

B ia “depends on brand

St ol bt ooty B 1S01 Y (0 ol
T ollew-On Bislegecn: K W ol

Why biopharmaceuticals are different

High molecular weight

Complex three-dimensional structure

Complex manufacturing process

Produced by living organisms, therefore often heterogeneous

Difficult to characterize completely by physico-chemical analytical methods
or bioassays

Depandence of biclogical activity on reproducibility of the production
process, in-house standards, and maintaining cold chain integrity

Prone to eliciting an immune respanse

Biosimilars are not generic biopharmaceuticals

Crommcdm DT A, e al Lt § Pliaros 20003, 266:3-16
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Manufacturing

The manufacturing process for a biopharmaceutical is far more
complex than that for a low molecular weight drug

Chemically-based drugs are made by adding and mixing
together known chemicals and reagents using a series of
controlled and predictable chemical reactions

—This is Organic Chemistry

Biopharmaceuticals are made by harvesting the substances
produced and secreted by constructed cells

—This is Genetic Engineering

These differences clearly apply to biosimilars
as well as to original bicpharmaceuticals

Biologics’ Complex Manufacturing
Process

Aclive Materials used Puriflcation
Ingredient In the and storage
derived from Tormulation process
living cells process

Unigque characierization
SAFETY, EFFICACY AND QUALITY

33



Clinical Safety

+ Species specificity limits standard pre-clinical models
for safety testing

» Usually injected
» Immunogenicity

Immunogenicity

» Human reaction to the introduction of a foreign protein®

» Small molecule drugs rarely elicit immune responses

» Macromolecules (proteins) like biologic drugs are capable
of triggering immune responses with varying
consequences, e.g.,

— Antibodies may neutralize the molecule making it therapeutically
ineffective

— There may be no clinical effect
— Rare hut serious autoimmune responses can be life-threatening

* Immunogenicity of biologic drugs is unpredictable,
unforeseeable

+ Small changes in a macromolecule can completely shift its
immunogenicity profile

*H, Schelleken. Factorsinfluencing the immunogenicity of

thetapeutic proteins. Wephrol Dial Transplant 2005, 20
(Buppl6); vi-vi
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Whatis biosimilar?

“A biological medicinal product referring to an existing
one and submitted to regulatory authorities for
marketing authorization by an independent
application after the time of the protection of the data
has expired for the original product.”

Sovrce: Dan Crommelin, et, Al Fharm aceutical evaluation of biosimilars: important
differsncesfrom gensric low-m olecular-weight phamm aceuticals BJHP. Vol 11
(1):11-17.2005.

Whatis biosimilar?

« EUitis knownas “similar biological medicinal product”
Directive 2001/83/EC, as amended — Article 10.4: Definition

*Where a biological medicinal product which is similarto a
reference biological product does not meet the definition of a
generic medicinal product, owing to, in particular, differences
in raw material or differences in manufacturing processes of
the biclogical and the reference biclogical medicinal product,
the results of appropriate pre-clinical tests or clinical trials
must be provided. The type and quantity of supplementary
datato be provided must comply with the relevant criteria
stated in Annex | and the related detailed guidelines”
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Regulation of Biosimilar

No Harmonized Worldwide Regulatory
Framework for Biosimilars

Small molecule generics model is inappropriate

In many regions limited or no regulatory processes exist
Lack of minimum regulatory standards presents a risk for
patients because of the potential issues relating to the

quality, efficacy and safety of biosimilars developed and
approved without defined requirements

The EU is currently the most advanced region in terms of
having a developed regulatory pathway for biosimilar
medicines
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Overview of biosimilar regulations

« EU
< First region to address pathway
< Legislation and regulations final
< Based on science

+ US
< No legislation or regulations
< Highly charged politically
< FOB legislation timing... 20097

* WHO — Draft guideline

+ AP
<+ Countries in AP with specific guideline e.g Australia,
Malaysia, Taiwan, Japan, S. Korea & Singapore.

EU Legal framework for biosimilars
= Directive 2004/27/EC - Article 10

= 2.ib) "generic medicinal product™ same qualitative and quantitative

composition in active substances and the same pharmaceutical form as the
reference medicinal product, and whose biosauivalence with the reference
medicinal product has been demonstrated by appropriate bicavallability
studies,

4. Where a biological medicinal product which is similar to a reference
bicdogical product does not meet the conditicns in the definition of generic
medicinal products. owing 1o, in particular, differences relating to raw
materials or differences in manufacturing processes of the biological
medicinal product and the reference biological medicinal preduct. the results
of appropriate pre-clinical tests or clinical trials relating to these conditions
must be provided

The type and guantity of supplementary data to be provided must comply
with the relevant criteria stated in the Annex and the related detailed
guidelines. ..

Concept of “biosumilarity” = from concept of “essential sumilanity”
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EMEA Biosimilar Guidelines

Ui paide
Dieallt 2000 | A depted 2009

Baste hnslopy- devived pratans

Caliny Times
Dieaft 20073 1 Adopted 2008 i
rmahr
Fom
WPV e dinnie ol & liae al | T ) LIncr dhareas Cpumviand
Diendle 2008 | A depted 2006 Clinkesl. | 275 "
s 1 l e en &
T sl L LT Fpostn 8P LEMWH IFN-a
Ham Han Ham Nan “Sun Nan
ok al o line =l i sl hinis ul thmeesl vhmiral
Clamieal Chiiee wll Clisibial Climeal Clinical Chimiral

Adugtad frem Bowce Peter Bichardpon, EMES, PMDA Fabuary 200

Overarching guideline on biosimilars:
key aspects

e Outlines concepts and basic principles of the legislation
+ Biosimilars are not generic medicines

Consideration of analytical methods, ability to characterise the product,
manufacturing process, clinical and regulatory experience

e Choice of reference product
Authorised in the EU
Similar in molecular and biological terms
Same reference product to be used in quality, safety and efficacy studies
« Same pharmaceutical form, strength and route of administration

e Subtle differences between biosimilar and the reference product can be
expected

Specific product given to patient should be clearly identified to support
pharmacovigilance monitoring post-marketing
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Comparability Exercise for Quality

Qualities Criteria To
Compared

Manufacturing Process

+ Demonstration of the + Physicochemical properties
consistency and robustness + Biological activities
of the manufacturing « Purity and impurities
process

* Demonstration of the
suitability of the formulation
with regag:illﬁyto %pi;&% v
comparability, and integr
of the active substance

Comparability Exercise for Non-Clinical
and Clinical Data

Non-Clinical Data Clinical Studies
(safety) (efficacy)
= |nvitro studies = Pharmacokinetics studies
« Invivo studies (PK)

« Pharmacedynamic studies
(PD)

* Confirmatory (FK/PD)
studies

« Efficacytrials
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Comparability Exercise for Non-Clinical
and Clinical Data

Clinical Safety and

Pharmacovigilance Immunogenicity
Requirements

» Comparison of the type, + Clinicaltrials to investigate
severity and frequency of immunogenicity '
the common adverse + Optimal antibody-testing
reaction egy

+ Pharmacogivilance and risk
management plan

Biosimilar approval in Europe

Crmuntiap s ZamEnpin Damday Autharzed Apr e
Wadwopn Samamnpin Esrpumen Authonesd Apr 108
Binrcnt Eportin dfa famdar Authonzed Aug 2007
Fpoces i Hexd Epoenn dfs Mexzal Authoreed Aug 2007
Abpeamed Epoetn dlfa Madice Authorized Auganiy
Silapa Eparts ovis Mata Anthanzed Doec 1047
PFeracnz Epasmn reia Yrigiry Authonzed Dec 2047
Filgutm Hasspbam Filpwusm Essiopharm Authomzed Fapt J00E
Faizgamm Flgusm Fazophan Authunged Sep JOOE
Bapgraenm Filgwnm T Arcemmimed Authonzed Sep 2008
Tevsgsam Filgstm Teva Authareed Zep 2008
Filprastim Hezad Fil praatien Hezal Autharesd Feb 2009
mEEe Filgutm lmdag Authoneed Feb 2008
Filgrastim Hexal Flputm Hexal Authensed Feb 2005
S EWEA BFAR: for anthorsod madh rinal prodiarts for | an o B M Pty e i mrcpe oy by b
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Products which failed to show biosimilarity
or application withdrawn in Europe

Alphess fmterferem alfs-1n Eseparmen Heut Jus Z008
bsilin Hutnes Fagd Marvel Mot inks Miurvel Lile Soeness Tl awa Jas 2000
bnpuln Human Long Mared Humm mndsm. Marvel Life Soencad Wetlutraws Juz 2008
Inmilin Human 56770 M Marvd Humae inmnds Marved Lif= Snenes W ehils awm Jas 2008

Suniw BMEA BFAR: for mathor:od medicinal products for humamum, an of Jow H008 ai. e VYo smia morops syt g s

Biosimilar status in the US

Legislation
+ No legislations or regulations approved by Congress

» Bills have been introduced to Congress

Waxman; Inslee; Shumer/Clinton; Gregg/Burr/Cobaorn; Kennedy/Enzi/Clinton; Eshoo

+ Issues with the Bills
+ FOB legislation timing...20097?
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WHO draft guideline

+ WHOQ issues draft “Guideline on evaluation of similar

biotherapeutic products (SBPs)" for public comments
(http:/iwww.who.int/biologicals/publications/trs/areas/biological_therapeltics/BS
2110Dft_guidelines_Final_HK_IK_29July_09.pdf)

« Thedraft guideline recognizes the complexity of biotherapeutic
products and the challenges linked to the development,
manufacturing and approval for use on the market.
Biotherapeutics consists of relatively large, and complex
proteins that are difficult to characterize

« The draft guideline recognizes the approach established for
generic medicines is NOT suitable for development, evaluation

and licensing of SBPs

AP Country With Biosimilar Guideline

Country Date of lssue Notes

Anstralia Muay 2005 1. Adeption of EMEA
mndeluie

Malmy sia Aunzust 2008 1. Mo poduct specific
gndeline

Tarwan Movanhe 2008 I Four product specific
mndelmes for
"FEONRMTITON

‘reconlinimd T
solinhle trnding |
‘wrandacyie-colom
atimnilening fctor "ol
ol nnt
ervilropoieting
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AP Country With Biosimilar Guideline

Country Effective Dute Noles

Jopan March 2009 I Dufferent nonproprictary
naies given o
bicsimalor product

Mo product specific
andelme

L

South Korea July 2004 I Noproduct specific
andelme

Sugapore August 2000 1. Noproduct specific
windelme

Biosuntb product st
fir=t be approved for sale
i wy one of HSA's
refevence agency

(]

Points to consider
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Points to consider

e Naming of biosimilar
Need to assess the adequacy of the current INN system to describe
biopharmaceuticals including biosimilars due to the complex nature
of these products

e Traceability
Important to identify specific product causing ADR
Unigue names are needed for pharmacovigilance because they
provide a mechanism to track and attribute adverse events to the
appropriate product.

e [mmunogenecity

Biologicals have inherent to provoke immune reactions and it is
currently not possible to accurately predict immunogenicity in
humans as immune reactions can differ from product to product

Risk Management Plan is essential

Points to consider

e [nterchangeability

- Regulatory agencies such as EMEA do not assess the
interchangeability or substitutability of a biosimilar when granting a
positive opinion for a marketing authorization application

- Currently no clinical studies have been designed or undertaken to
asses clinical outcome or repeated switches of a biological medicine

- A need for scientific evidence and approval of prescribing physician
prior to interchangeability
e Substitution
- A practice where substitution takes places place without the prior
consent of the prescribers cannot be applied to biological products

« A number of countries in EU have either established legislative
measures to prohibit the automatic substitution of biotech medicines
or given regulatory advice on the use of generic medicines
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Conclusions

Biopharmaceutical will continue to play important role in treating
wide ranging diseases

¢ Biopharmaceutical are different from small molecule chemical
e Genericdrug review process cannot be applied to biological

products

Patient safety and sound science are fundamental;
biopharmaceutical raise unique concerns because of the close
relationship between a product’'s manufacturing process and its
clinical attributes

A prudent approach that protects patient safety and incentives for
innovation in pursuing science based regulation

Thank You
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- Session II: Regulatory Issues for Biosimilars

Biosimilar FOB/FOPP/SEB...

Speaker:

Michael Mienzberg (Germany)
Global Head of Medical Affairs, Marketing/Medical BP,

Sandoz International GmbH

Contents

= Biosimilars - general considerations and EMEA pathway
- Biosimilar-What does it mean?
- Comparison of requirements for MAAS
- Biosimilars - legal framework
- List of Biosimilar Guidelines

= Biosimilars - SANDOZ approach
- Biosimilars Approved in Europe as of to Date
- Quality by Design: Definition of the Target for Development
- How Close is Close Enough?... Demonstrating Comparability
- Post-marketing surveillance (PMS)

= Biosimilars - Looking Forward
- Biosimilars - cui bono?
- The Safety and Efficacy of EU Biosimilars
- Forward looking statement
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Biosimilar
FOBI/FOPP
SEB

5 SANDOI

Agenda

+ Biosimilars - general considerations and EMEA pathway

+ Biosimilars— SANDOZ approach

« Biosimilars - Looking Forward

5 SANDOI
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Agenda

« Biosimilars - general considerations and EMEA pathway

+ Biosimilars — SANDOZ approach

« Biosimilars - Looking Forward

5> SANDOI

Biosimilar - What does it mean?

‘Biosimilar' is not a scientific definition of a product

‘Biosimilar is a regulatory term, introduced by the EMEA,

The term 'biosimilar’ is used to denote a biopharmaceutical approved under
the biosimilar regulatory pathway

Thus products not approved by the biosimilar pathway are no
biosimilars

5 SANDOZX
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Biosimilar - What does it mean?

MNomenclature is not internationally harmonised

« EMEA; ‘Similar Biclogical Medicinal Froduct’ (Biosimilar)

s FDA: Follow-on Protein Product’ (FOPF), 'Follow-on Biclogic' (FOB)

Health Canada: ‘Subsequent Entry Biologic' (SEB)

Japan: 'Follow-on Biologic'

5 SANDOZX

What is a Biosimilar/FOB/FOPP/SEB

« A biosimilar is a successor of a biopharmaceutical for which patent
protection no longer applies

+ Biosimilars are manufactured by recombinant DMNA technology
(insertion of gene into the host cell to produce the protein)

« Biosimilars are comparable with the selected reference product in
terms of quality, safety and efficacy

s A biosimilar is usually approved for the same indications as the
reference product given that they share the same mode of actions

A Biosimilaris NOT a Generic Biopharmaceutical
BIOGENERICS do not exist

E vl

5> SANDOI
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Comparison of requirements for MAAs

Generic Bilosimilar New Product (full

dossier)
“gtandalone” Program | “Standalone” Program “gtandalone” Program
Comparisonwith Very comprehensive

reference product comparison with reference
product

HNo data required Abbreviated programme = | Full preclinical
depending on complexity | programme
of molecule &.q.
subchronic Tox {4 wi:

Localtolerance, PK/PD

BE Study
Phl = No
Phil— No
Fhill -No

Fhi- PEPDStudy Phi

Phill - No Fhil

Fhil - Study in one Phill in all indications
representative indication

Risk Management Plan Risk Management Plan

5> SANDOI

The comparability exercise — the core element in
the biosimilar product development

developmant

characterization

Complete product
and process
el opurment

Dafine and
charncternze
referonce produsct

The comparability/similarity with the reference product
must ba demonstrated on all levels of product
development:
+ Level 5 Comparability in clinical phase Il
= Lewvel 4 Comparability in clinical phase |
+ Lavel 3 Preclinical comparability

= Confirming similarity

Lewvel 2 Comparability in biological activity
Level 1 Physico-chemical comparability

—Establishing similarity

A blosimilar product is designed to meet the criteria
of the reference product with regards to quality,
safety and efficacy.

-

This rigorous comparabllity exercise quallfles
Biosimilar for therapeutic Interchange

5> SANDOI
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Biosimilars — legal framework

The legal framework is provided in
EU Directive 2001/83EC. in mlu
10. Paragraph 4. published
Directive 2004/27/EC and
the EU at
biosimilars

implemented throughout
the end of October 2005,
; (“sirmnilar

Therequirements are setfoith in EU biological
Directive 2003/83EC, Annex, Partll, | [NSSIR
Point4, for “Similar Blological

Legal basis for
submission of
applications far
approval of

products™)

Regulatory EMEA/CHMP guidance concerning
biosimilars - three levels

Cverarching Guideline

+ The Guideline on similar biological medicinal products containing
biotechnology-derived proteins as active substance. guality issues lays
down the quality requirements for a biological medicinal product claiming
to be similar to another one already marketed

= The Guideline on similar biclogical medicinal products containing
bictechnology-denved proteins as aclive substance: non-chinical and
clinical issuss describes the animal and clinical studies required for a
biclogical medicinal product claiming to be similar to ancther one already
marketed. For most biosimilars comparative clinical trials are
considered to be necessary to demonstrate clinical comparability

« Immunogenicity assessment of biotechnology-derived therapeutic
proteins concerns biologics in general but has major implications for the
marketing authorization of biosimilars

5> SANDOI
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Four product class-specific guidelines

» recombinant human erythropoietin (EPO)

+ somatropin

» human insulin

« human granulocyte colony-stimulating factor (G-CSF)

Two additional product-class specific guidelines concerning
o |ow molecular heparins
« interferonalpha

are expected to be released in 2009

> SANDOZ

List of Biosimilar Guidelines

Cvmraching Goldsiine
CENVETT M Gosdwira on Serde Duloges Medcnal Prgacts

Fobib M s aggonimd Plan iE 1L-RBMP}
EMEAN HWFAEIT0 Gabdallng an ik il Bav il piaduits 1ol bewss i wia

> SANDOZ
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Biosimilars — scientific requirements

L An unabridged quality decument must be submitted
————

| To be defined on a product-specific basis in close consultation with the

authorities, whereby the particular product characteristics of each
product have to be taken Into account.

....comparative Ph Il | ..safety data from at "... alternative models,
recommended for at | least 300 patients... incl. PD studies in
least 6 months...” .2 equivalent, human subjects, ..to

| statistically relevant prove comparability, if

i"llli Justified

A Risk Management Plan/ Pharmacovigilance program is necessary

Biosimilarity requires thorough comparability
studies

The development of a biosimilar requires

. Complete product and process development
PLUS

«  Comparative testing at all stages of development in order to obtain
approval by competent authorities (Europe, Canada)

Reference Product

Biopharmaceuticals Approved as Biosimilar Medicines

5> SANDOI
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ICH Definition of Comparability (EU, US, Japan)

ICH HarMONISED TRIPARTITE GUIDELINE
COMPARABILITY OF BIOTECHNOLOGICAL/BIOLOGICAL
PRODUCTS SUBJECT TO CHANGES IN THEIR
MANUFACTURING PROCESS
Q5K

Comparable:
A conclusion that products have highly similar quality
attributes before and after manufacturing process changes and
that no adverse impact on the safety or efficacy, including
immunogenicity, of the drug product occurred. This conclusion
can be based on an analysis of product quality attributes. In
some cases, nonclinical or clinical data might contribute to the

conclusion.
Federal Register, Viol. 70, No. 125, June 30, 2005, pages 37861-37862

5 SANDOZ
Agenda
« Biosimilars — general considerations and EMEA pathway
+ Biosimilars— SANDOZ approach
« Biosimilars - Looking Forward
5 SANDOZ
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Biosimilars— Why Sandoz?

1946

1980
since 1987

1984
since 1997
since 2002
upto today

Entry into pharmaceutical biotechnology
First production of Interferon alfa

in Kundl facility for R&D purpose
Production of Bovine Somatropin for
Monsanto

Production of IL-3 and IL-6 for Sandoz
Pharma

Production of arecombinant BNP for
an extermnal pharmaceutical company

Production of Fab antibodies for an
external pharmacautical company

Production of 25+ different recombinant human
proteins for Sandoz, Novartis Pharma and
numerous well known pharmaceutical and
biotechnology companies at clinical and
commercial scale using microbial and cell
culture technologies

Biosimilars Approved In Europe as of to Date

Trade Name

CommonMName BiosimilarSponsor Reference Decision

> SANDOZ

Date Decision

NN} Product
Samatropin Sandoz Genotrapin Approved

April 12, 2006

Epastin alfa Hexal Epoetin atfa Hexal Eprex Approved | Aug.28, 2007
Abssamed Epoetin alia Medice Epten Approved | Aug. 28, 2007
Reetacrit Epoatin zeta Hospira Eprex Approved | Dec. 18, 2007

Epostin zeta STADA Eprex Approved

Flgrastim CT Arznelmittel GmbH |-| Approved

Doc, 18, 2007

Sep. 16,

B‘-lnrl

Filgrastim Rstiophasm | Flgrastim Ratiopharm GmbH Heupegen Approved | Sep. 16, 2008
Rabicgrastim Figrastim Rabiopharm GmbH Neupogen Approved | Sep. 16, 2008
Tewagrastim Filgrastim TevaGenerics GmbH | Heupogen Approved | Sep. 15, 2008
Zarda Filgrastim Sandoz Heupopgen Approved | Feb. 8, 2009
Filgrastim Hexal Filgrastim Hexal Heupogen Approved | Feb,&, 2009
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Sandoz - the only company having three biosimilars

approved in Europe

« Omnitrope” (Somatropin), the first blosimilar ever

approved

Australia

» Approved In 2006, marketed in Europe, US, and

»  Approved for treatment of growth hormone

deficiency in children and adults

« Binocrit® (Epoetin alfa), the world's first
biosimilar ESA (Erythropoiesis Stimulating Agent)

and the first biosimilar glycoprotein Binocr“"
# Approved 2007, marketed in Europe tpasin s [ife of its best

» Approved for the treatment of renal anaemia and
chemotherapy induced anaemia

. « Zarzio® (Filgrastim), a non-glycosylated G-CSF,
; Zt:IrIH.'.I\ml the company's third biosimilar product,

¥ Approved February 2008, marketed in Europe

Filgrastim

¥ Approved for treatment of neutropenia, severe

chronic neutropenia, neutropenia in advanced HIV

patients and for stem cell mobilisation

Omnitrope® approvals details

5> SANDOI

Countryl | Approval Procedure Formulations
Reglen date

Stand-alone, Powder and

Australia 29 Sept 2004 full dossier Liguid

Biosimilar to

1. Powder (‘06
Eurape 12 April 2006 Genotropin owder (‘06)

{first biosimilart) 2 Hquid (07)
1. Powder ('06)
USA 30 May 2006 505b(2) ;
2, Liquid {"07)

57

#*GHD children
sTurner syndromsa
+CRI in children

«GHD children
«Turner syndrome
*CRI in children
*«PWS

«GHD adult

«GHD children
«GHD adult

5> SANDOI



Quality by Design: Definition of the Target for
Development

Objective of development
*  Similarity and equivalence to the reference product with respect
to quality, safety & efficacy

Assessment of quality

« Extensive characterization of reference product

« Useof orthogonal analytical tools

«  Multiple batches of different ages of reference product
e Accounting for formulation during characterization

Focus: Gaining of knowledge
« Utilize all available public knowledge by original sponsor as well as
indepandent third parties

5> SANDOI

Analytical characterization: Objectives

Physicochemical and bioclogical characterization

s Define quality of the reference product

« Provide continuous feedback to steer process development of the
bicsimilar product

+ Gain and extend understanding of product and process
s Assessand ascertain quality of the biosimilar product

« Confirm comparability with the reference praduct

The extent of studies at the subsequent levels (preclinical, clinical)
should ideally be determined by the level of understanding gained from

the initial physicochemical and biological analyses.
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Analytical methods used in comparability studies
with the reference product

Molecular parameter Method e
Primaysicire  Edmmsequncog | K
pawwe | Qgpeerocopy ok
{secondary and tertiary) 2 “
g o o i e I | B
o Shv s TchoRToNsY | BRI
immnclogicaten  lmmnobloties %
Platoglcal activity SR | I

How Close is Close Enough?
...Demonstrating Comparability

The criteria for the comparison of the biosimilar and the reference
productare based on:

» Understanding batch-to-batch variability of the reference
medicinal product

» Classification of the product variants into product-related
substances orimpurities (ICH QGE)

« Leve|of understanding the relevance of subtle differences on
safety/efficacy (ICH Q5E)

The manufacturing process for the biosimilar is systematically
designed to meet the established criteria applied to comparability

&
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Defining biosimilars - "Quality by Design"

« Biosimilars are developed and manufactured according to the same

quality standards as the reference product

+ Manufacturing process, including cell lines / production strains,

developed to guarantee comparability with the reference product

+ Comprehensive analytical tests at all stages of manufacturing

process ensure quality remains unchanged

+ Preclinical and clinical studies complement and validate tests on

comparability, efficacy and safety

« Post Marketing Surveillance (PMS / PASS) to demonstrate long-

term safety

5> SANDOI

Post-marketing surveillance (PMS)

Upen granting of the marketing authorisation in the EU, Sandoz has
been obliged by EMEA to conduct numerous PMS activities in order to
further investigate safety and immunogenicity

Depending on product complexity, EMEA commonly requests such
PMS activities for innovator products after approval as well. In this
respect, EMEA subjects biosimilar products to the same scrutiny

Sandoz has set-up several Phase IV/ Mon Interventional Studies (MIS)
to meet all obligations posed by EMEA

5> SANDOI
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Sandoz Biosimilars — Fully comparable with reference

Phase IV / PASS studies

Clinical safety and
efficacy

PK/PD in healthy
volunteers

Subchronic toxicity
local tolerance

In-vivo and in vitro
bioassays

Comprehensive
protein analysis

Complete stand-alone product

and process development

Agenda

« Biosimilars — general considerations and EMEA pathway

+ Biosimilars — SANDOZ approach

+ Biosimilars—-Looking Forward

5> SANDOI
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Biosimilars - cui bono?

A steadily aging population being treated with ever more sophisticated
and expensive biopharmaceuticals is driving pharmaceutical coststo
unprecedented levels

“Competition is not only the basis of protection to the consumer, but is
the incentive to progress” (Herbert Hoover)

Supporting a viable biosimilars industry is a key strategy for any
government that is serious about solving this problem, and is good for
the biopharmaceutical industry as it frees up health care dollars for

innovative premium-priced produc

Conclusion of the EGA, February 2008

UK NHS" Allan Karr concludes with the EGA that he

cai e o problems o we osimilars widely...,

Conclusions of the EGA

- Current analytical technology enables physco
chemical charscterisation which along with
proclinical and chnical studies provide data 1o
demonsirale comparability.

* Manufacturing and charactensalon of bicsimdars,
Ike all othor biologics, will comply wilh established
high sceniific and regulaiory standards

* Currant EU biosimitar guidelines in place.

S0 what IS the problam?

1 BTy tias, Yobare 1, 1984 T

5> SANDOI
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The Safety and Efficacy of EU Biosimilars

Hicolas Ressignol, Administrator of the EC's pharmaceuticals on questions
of safety for EU biosimilars:

"I don't judge case by case, but | have a message: we have promoted and
developed with the European Medicines Agency a special Biosimilars framewark.
Sowe are confident that if a product meets all the requirements and gets a
marketing authorisation from the commission, it means that the product is as safe
and effective as any other product authorized by the commission”

SCRIF World Pharmaceutical News 24 April 2008, reparting on
EGA Meeting, London

5> SANDOI

Adviesgroep Groeihormoon van de Nederlandse Vereniging
van Kindergeneeskunde

Gerust groeien:

Sommige kinderen zijn gebaat bij een groeihormoonbehandeling. Alleen de
kinderarts-endocrinoloog is dan gemachtigd om medicatie voor te
schrijven, Veiligheid en effectiviteit staan daarbij voorop.

En dus is de tijd nog niet rijp voor biosimilar groeihormoonpreparaten.
aldus de Adviesgroep Grosihormoon van de Nederlandse Viereniging van
Kindergeneeskunds,

324 | Medisch Contact | 19 februari 2009 | 64 nr. 8

e i g B e il A0t )
4 e
EMATRAR! TR

5> SANDOI
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Forward looking statement

+ Biosimilars area reality and provide a high quality and cost-effective
accessto critical therapies —however " you have to do them right”

* Biosimilars are products that have been subjected to a very thorough
comparability exercise on all development stages

= Various draft guidance documents (BRA, ARG, Malaysia) support this
concept, and all such initiatives should aim for global consistency

« Global biosimilar development, including the use of a reference product
from respected jurisdictions, will become a necessity to avoid duplication
of efforts and to maintain cost-effectiveness

> SANDOZ

Conclusions : Challenges to bring Biosimilars to the clinic ?

Demonstrate confidence with the clinician through...

— —
e R
/" Provide quality \
medical y N
/ infrastructure ﬂ“al't:";” 2:”'1" \
| to provide sol R e

[ cliniclan suppont quaiity procuct

|
| I |
|. Investmentin robust | Evidence-basad
'l.. Poat-Rark el medicine through
\\ Survelllance | EMEA approved ,.-'JI
N\ trial data /

% Fa

> SANDOZ
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Backup

5 SANDOI

Thank you

5 SANDOI

65



Comparability of Omnitrope® with the reference product
Genotropin® was established at all stages

Prescribing information for Omnitrope available on request or at www.fda.gov

Clinical
safety & sfficacy

Biological
characterization

Physicochemical
characterization

Phv and RMP: registry and Phase IV study In SGA
indication

Efficacy and safety evaluated in 5 Phase Il studies in one
representative indication: GHD in children, 266 patients,
conducted in Europe

5 PKIPD studies in several phase | studies in 120 healthy
volunteers using surrogate markers

14-day Subchronic toxicity studies in rats,
Tibia width assay in rats,
local tolerance in rabbits

In-viva (rat weight gain assay) and
in=vitra {cell proliferation) bicassay

Comprehensive analysis of the protein with a wide array of
state-of-the-art analytical methods
> SANDOL

Clinical phase lll studies with Omnitrope

+ & Phase lll studies in GHD children (4 of which are ongoing)
« 5SEuropean countries (France, Spain, UK, Poland, Hungary)

+ Over 250 patients treated with Omnitrope
¢ Over 600 patient-years exposure

Combined results of Phase lll studies demonstrate that Genotropin
can be substituted with Omnitrope without any loss of efficacy or
change in risk-benefit ratio for patient.

Omnitrope and Genotropin satisfy criteria for therapeutic equivalence.

5 SANDOL
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Pharmacovigilance Omnitrope*

= Post-Marketing Surveillance to monitor the long-term
safety and efficacy of Omnitrope® in children,
adolescents and adults

Ohbservational, multi-centre, open, longitudinal, non-
interventional trial

2.100 patients treated according tothe SmPC

- Long-term phase IV multicentre study on the safety
and efficacy of Omnitrope® (rthGH) in short children
born Small for Gestational Age (SGA)

240 patients
LPO: (401) expected in 2021, (402) expected in 2031

> SANDOZ

Comparability of Binocrit® with the reference product
Eprex®/Erypo® was established at all stages

Phy and RMP:

~ Phase |ll study in kidney patients (s.c.) as well as PASS in
i.v. patients and In 5.c. following approval of s.c.

Efficacy and safety evaluated in 2 Phase 11l studies in 479
| haemodialysis (iv.) and chemotherapy (s.c.) 114 patients

5 PK/PD studies phase | studies 237 heafthy volunteers
demonstrating bioequivalence

Clinical

safety & efficacy

4-weeks subchronic toxicity in dogs
PK/PD in dogs
m—— . local tolerance in rabbits
Biological |
nharaéﬁ‘lﬂﬂon Lr;-vwn I;inaasay (narmeocythaemic mouse assay) in-vitro

Physicochemical  Comprehensive analysis with a wide array of state-of-the-art
characterization analytical methods on drug substance and drug product level

> SANDOZ
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Binocrit®: Overall Clinical Study Program

Phase | Studies

H‘-.I-I_:‘fht PEPD study bn volunbeers

IHJ-5: Plvotal PEJPD (v, study in volunteers

ssingle Lv. or s.c. application. reference Erypo’.
n=40

= proof of concept, Lvis.c. comparable PE
profiles, same reticulocyte responss

IHJ-6: Supportive PE/PD study in volunteers

=5.C. application overd weeks, reference
NeoRecormon®, n=40
— comparable in PK andHb response

«Lv application over4 weeks, reference Erypo®. n
=40

= bioequivalent after multiple applications for
AUC and Cmax. equivalent Hb response

INJ-12: Pivotal PE/PD s.c. studyin volunteers

-ith:pﬂcaliun overd weeks, reference Ernypo”,
n=

= hioegulvalert after multiple applications for
AUC and Cmax, equivalent Hb response

Phase |

Studies

IH1-9: Haemodialysk patients - i.v. application

IHJ-11: Cancer patients - s.c. application

s double-bind, pﬂhi?'nup,mdumh!dﬁ:i =
test  reference), n = 462 randomized patients

= HX57 5 s therapeutically equivalent to Erypo@
with respect to hemoglobin response,

= Safety profile of the two products is
coimparable and no relevant differencesin
epoetin dose were Tournd,

s double-blind, parallel randomized. n= 114

=HX5T5is efficacious and safe In the
reatment of anasmia associated with
chemotherapy

5> SANDOI

HX575 : Treatment in patient years in Europe

Treatmentexperience with marketed HX5735
Treatment with HX575 comprises 1,885 patient years from October 2007

to September 2008,

This relates to 3,770 patients treated during 12 months since introduction

into the European market in 2007,

Treatment experience with HX575 in PAC trials
To date ~1650 patients have been enrolled on HX575 in the ongoing

phase IV program

Treatment experience with HX575 in PMS trials
To date ~1300 patients have been enrolled on HX575 in local PMS

programs

5> SANDOI
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- Session II: Regulatory Issues for Biosimilars

From recombinant proteins to LMWHSs the EU regulatory expectations

Speaker:

Eric Bigaud (France)

Head of Regulatory & Technical support
Asia Pacific & Russia

Sanofi-Aventis

Abstract

In Europe, a biological medicine is a medicine whose active substance is produced by or
extracted from a biological source. Due to their specificities the generic approach is
scientifically not appropriate to register copies of biological medicinal product. A specific
regulatory framework has been developed by EMEA [Committee for medicinal products for
human use (CHMP)] for copies of biological medicinal products or biosimilars during the last
5 years. Most guidelines that have been released during this period were focussed on similar
of Biotechnology derived proteins.

LMWHs are prepared by various depolymerisation processes from unfractionated heparin
that is of animal origin. LMWH shave been definitively confirmed in 2006 as biological
product in the European Union. Therefore the biosimilar concept applies in Europe to register
copies of a reference LMWH Medicinal product. In 2009 the CHMP has published a
Guideline relative to the "non-clinical and clinical development of similar biological
medicinal products containing low-molecular -weight-heparins (date for coming into effect is
October 2009) in which it is considered that the major challenge of demonstrating two
LMWHs being similar biological medicinal products is within a comparative clinical efficacy
trial. The regulatory paradigm in place in Europe to register similars of biotech proteins also
applies to register similars of LMWHSs with detailed requirements.
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From recombinant proteins
to LMWHS (Low Molecular Weight Heparins)

the EU regulatory expectations

E. BIGAUD

Regulatory & Technical Suppon
AsiaPacific & Russia

sanaoli aventls

. Biological products

= Hormones

=»=» Cytokines

=»=»=rMonoclonal antibodles

=»=»=>=>Blood or Plasma Derived
»=a—r=3=>Clotting factors

s Gene & Cell Therapy

cioene.- Vaccines
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' EU Biological Medicinal Product definition

= A biclogical medicinal product is a product the active
substance of which is a biological substance. (piective200383E0)

= A biclogical substance is a substance that
[ is produced by or extracted from a biological source and
[ that needs for its characterisation and the determination of its
quality a combination
"~ of physicochemical- biological testing,
~ together with the production process and its control.

' Biotech derived products

— Complex structure

—=> Characterization by combination of analytical testing

=== Complex manufacturing process

—=== “The processis the product*

==>===r Immunogenicity

——>—>—=>=—>—> The regulatory framework of generics cannot

be applied to copies of biopharmaceuticals

i === Biosimilar concept & definition
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. EMEA Biosimilar definition & concept

# A biosimilar medication is a medication which is similarto a bioclogical
medication that has already been authorized (the "blological
reference medicine”). The active substance of a biosimilar
medication is similar to the biological reference medicine

@ Biosimilar principle applies to all Biclogical products in practice, ...

# Whether a medicinal product would be acceptable using the 'similar
biclogical medicinal product’ approach depends on the state of the art
of analytical procedures. the manufacturing processesemployed, as
well as clinical and regulatory experience.

o bl b b Crilar 170

. EU Biosimilar Regulatory landscape (Sept. 2009)

Quality Guidelines Non-clin, and Clin. Guidelines
(CHMP/45348/05) {CHMP/42832/05)

4 r-Human Soluble Insulin Guidance l
[CHMPR TSN
Immunogenicity Guideline
{cmgwm l— Somatropin Guidance
-— - - S —— - Imwm:&zm:l
Pl T r-GCSF Guidance
BT ___(CHMPRTIZNDS)
Frrrre r tin Guidance
e i B e
VCHNE Phre
T ! LWWH Guidance
(CHNR | §8 26007
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. LMWHs : Collection of oligosaccharides chains

' Glycosaminoglycans extracted
from animal tissue &
fractionated

# coilection of oligosaccharildes
with distribution of different
molecular welght chains

‘ Different chains exhibit
different pharmacological and
pharmacokinetic profiles

High Maolecidar ‘Walght
— Medium Molecular Weight
= small Mobecular Weight

. LMWHs Preparation

Animal Intestinal Mucosa

The starting matenal of LMWHs Crude heparin sodium
is of biclogical crigin and the
manufacturing process defines
the characteristics ofthe drug
substance

LMWHSs are prepared from
unfractionated heparin by
various chemical or enzymatic
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' LMWHs status

. Different classification for LMWHSs

[ Biological praduct : EU, AU, SA,
[ Drug: TW
[ Drugs : USA (as for insulins, hormones...)

] Independently of the classification the key question is:

= What should be the regulatory paradigm and the regulatory
requirements to register copies of a reference LMWH that
ensure the therapeutic equivalence with the reference
medicinal product from Quality, Efficacy and Safety
standpoints ?

. EU Approach

s o TR b s g Bl e T8 mamad JT mme i

i Jupe 20006

The CMINL) has agresd the view of the BWE that low molecnlar masz hepanns and
pancreating should be considered liglogieal medicinal producte. Therefore, applications fo
marketing anthonsation ag genenc medicunal products will pot be accepted and should be
subpitted in accordance with Acticle 10 (43 of Dhr 20001 83/EC, a# amended - “Sumlar
haotogieal application’, with additional plivaco-chenneal cliaractenszation pug clineal data

Active substance miser fles (ASME) are not apphicable to lnolomenal medicanal products
ml wihule Certiticates of Smtalulity (CEP) may be consdered tor these sbstances, they are
not sutficient to replace Module 35 of the MAA dosser

Iw 1 Jrrm! TR ICTEE OFE m.r!t !JH
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m Esropaan edones Agancy

_— London, §% March 10—

EWEACHMP BRI 11 BI64 1007

COADMITTEE FOR MEDICTNAL PRODUCTS FOR HUMAN USE
VCHAIR)

GUIDELINE 08 NON-CLINH AL AND CLINICAL DEVELOPMENT OF SIMILAR
BHOLOGIC AL MEDICINAL PRODUCTS CONTAINING
LOW-MOLECTLAR-WEICHT-HEPARINS

DEANT AGRLLD BY BIOSINILAK SMEDICENAL PRODUCTS Aprl 2008
WORKING PARTY (BAWT)

ADOFTION BY CHNP FOR RELEASE FOR CONSULTATION Agnil 2008

ESD OF CONSULTATION (DEADLINE FUOR COARIENTS) October 2008
AGKELD BY By Fretwuary 208
ADDPFTION BY CHAMP hlapch 2009

DATE FOR COAMING INTO EFFECT Dhetrbaes IO

@ Quality aspects
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. LMWHs Specificities

Animal Intestinal Mucosa

Crude heparin sodium @

Puriflcation -

Unfractionated heparin

[ Depolymerisation ] E Unique collection of oligossacharides
with different molecular weight distribution
LMW

DDDD D D D D D I [ Distinet fingerprints have been identified ]
NENDRENRRARREE | reorce s o oty comety |

. Complex structure : molecular weight profile

Therapeutic Agent Molecular Structure Molecular Weight
Acetylsalicylic o
Acid fAspicin) | | 1 G0, 180 Dalrons

Low Molecular Weight Heparins

L - . = P « 3000 Daltons 315N
Fragmin ! . = - - JOO0-8000 Daffons  65- 7AW
R : ) >B000 Daltans 14-26%

« MO0 Dalfony £ 10%

Lovenax JO00-8000 Doffons » &8N
=500 Daffany z 1%

- | _ ; e < 3000 Daffana 10%

Tinzaparin s | Ay Wy 1 i HO0G-A000 DoMom 6070

i o » 8000 Doons 22-06%
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' Technological limits for characterization

European
Despite progresses In blochemistry of the Phammacapoela -
complex sugars, LMWH remain not fully N* 1087
characterized DEFIITION

Foisiagiaiisn wruliem is 1l senlim sall isf & bomsmasbegmhas i
- P g T Ery P

wol Uy il putns dwavoaipre v bojasi i dosss sy bise

Enoxaparin == Complex set of e s i sl o i
Ir}g,r}.-_gacchar,-g'es that have nof }-‘Ef beean ..n....u.-....x Misied o curvel dusw e, e mapmesy
completely characterised e .

Erdbind wiid wl Theed chisii

Oligoaccharides :> = Anti Xallla ratio
<13 sugars 1-8 anhydro
ATillbinding site Q\‘*{h 1 Sanhyde[]
Technological Limits /
Oligoaccharides :> Identified & Unknown | Pharmacological
> 13 sugars m — M
15

. Unique collection of oligosaccharides

Manufacturing
Process
Chemical Structure

Pharmacological Activity
Clinical Profile

# The process creates a distinct drug product with a unique
chemical structure that is sensitive to Manufacturing conditions
{specified temperature. base concentration. duration facters in the reaction......)

=>=> For LMWHs : the process is the Product
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. Quality regulatory framework applicable

[ ] Quality guidelines for rDNA derived Biosimilar proteins;

-

=

Principles also apply to LMWH (as stated CHMP guideline on biosimilar
LMWH (CHMP/118264/2007))

Full quality dossier (CTD Model 3) + comparability exercise

# Key points

T 7T YY1

Comparison to EU Pharmacopolea Monograph as reference Is not
sufficlent

Drug substance/Product Comparabliity

State-of-art analytical methods to be used for characterisation purpose
APl Process valldation

Wiral safety

Cross contamination

History of the development Blosimilar batches

 Esficacy & Safety aspects
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. Efficacy /safety issues

Pharmacological &
Clinical activities

Oligoaccharides <n sugars :} Finger printidentified

::> Identified & Unknawn.

Oligeaccharides > n sugars Fingerprint

[—]
LimvHawim T & | >
—

‘ It is Impossible to characterize the quality attributes of LMWHs completely
by physico-chemical analysis alone and to fully predict the impact of differences
on clinical efficacy and safaty

‘ A clear correlation between identified surrogate PD marker and clinical outcome
has not been established
| POIPK comparative study s not sufficient ta predict the Quality difference

' Position endorsed by Academia | SASAT (2008)/ ISTH (2009)..
@ Fosition endorsed by Heatth Agencies | EMEAITGAL.,

' Clinical & Safety regulatory framework

‘ Nenclinical studles Mon clinlcal yrudies. | Clinkeal smsdies
= Comparative before clinical dewt } 3
] Texicology | PHIFD | Chimical Clindc 3l
‘ | | Wi sey saury
Clinical studles & poumibar Atlssst1 | Daubls | Deubsls Dats
= Comparative PD/PK study ofin vitrs | repeatdose | blind | bl fram
I By S0 R &y IV # refarpnce product in | teans jaka, naakeiny [ randomized | randomized | eficsey
licensadion )V or LA roubs allap snpdy for ar | singledese | parallsl avial
= Comparative clinical efficacy [ e | | i
I Oneadequately powered, EoEmpaE: inhsalthy | [prevention | HIT Type
randomised double biind. paraliel mﬂ r::ll:ﬂ: | ::'::_'“1 u:;fvh
B | 4
group clinkcaltrial TFPL.) | thrombe- | oxtesper
e | smbolizm osl}
= Extrapolation . - —————

| Demonstration of comparable efficacy and safety in surgical patients athigh rizk for VTE as
recomimen ded may allow extrapolation to other indications of tha 1eference medicinal product if

appropiately justified by the apphcant

Adapied fram W Faske, NATF, 00
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' LMWH & Immunogenicity

& Differences in the immunogenic te= —— ==
rESPONSEs (ability to generate A-HPF4-Ab Vet ol Lo Saleeutar el EE==
& antibody subtypes) amaong different Vigunrins/ ey P ot Ho Fidenr =
branded LMVWHs have been noted e AR s Ea i P A
dusto r....; ::".'ur:'_‘. sy Lyatvhrprrate

= structural composition of the
LMWH o g e 1A T T
& " 5 e —— Y ———
= interactions with endogenous b I i P e
platelet factor 4 (PF4) and other
proteins

@ Assessmentofthe Immunogenic
responses of LMWH
biosimilar/copies is part of the
regulatory requirements

e ) ]
| W L Fesler IST0 2000

' Immunogenicity (CHMP/118264/2007)

# comparative safety trial
= For the detection of the mmune-mediated type of Hepann-induced
Thrombocytopenia (HIT Type 1l monitoring of platelet count and an adequate

diagnostic  procedurs  in patients developing thrombooytopenia andior
thromboembolism (HITT) during the trial has to be performed

[ ] Immunogenicity testing framework

= Guideline on Immunogenicity Assessment of Bictechnology-derived Therapeutic
Proteins (CHMP/BMWPN 4327106

’ Special focus expected in the Risk Management Plan

= The risk managemenl plan should particularly focus on rare sericus adverse events
known to be associated with LMVWHs such as Heparin-induced Thrombocytopenia
Typell (HIT Il HITT) as well as anaphylactold and anaphylactic reaction
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@ other key regulatory points

”

. Other key regulatory points

’ PMS traceability: Important to identify the spacific product causing ADR

# cmcpost-approval changes

# intercha ngeability /substitution : EU current status

= |nterchangeabllity : responsibility of the Qualified Healthcare professional
I ref: EMEA Q&A document, EMEA/T4562/2006 Rev. 1 (22 Oct. 2008)).

= Substitution : rules under the direct supervision of EU member states
Some states have implementad specific rules prevanting automatic
substitution,

82



Comparative complexity between
Proteins & Complex sugars

Comparative regulatory framework

. Comparative complexity between Proteins & Complex sugars

Praoteins

Complex Sugars (i.e. LMWHS)

Starting Material

Amino Acid Chain
+/- Glycosylation

Heteropalymear of Disaccharides
with 48 theoretical variants

Direct Characterization
of 1*¥ Structure

Struchure

Possible for amino acids chain

1)1 B HTE ST S PR R RRRR PRAREE

Critical

Partial

Hot fully elucidated

Size in Oaltons

= 5000 (Insulin)
>12 000 (interferon)

< 18 000 for largast sugars

Active Ingredients

Process Dependent

Unigque or with Isoforms

Highly for
Imparrities/Glycosylation

Multiple (thousands)
Highly for final Active
Ingrediants composition

Structure Activity
Relationship

Immunogenicily Issue

Usually well known

High and Direct when heterolog

Hot fully elucidated

Significant and Indirect (HIT)
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. Comparative Safety and Efficacy Requirements

Product class Efficacy requiremesnts Safety requirements
EFQ Clinical efficacy studies are required | Safety datafrom patients during clinical
(2 clnicaltrials of af least 12 weeks) | trials, as well as af least 12 months of
Immunogenicity data
HGH clinical efMicacy studies are required | Data from patients in the efficacytrials,
(8-12 monihs) as well as af least 12 months of
i genicity data
G-C5F Clinical efMcacy studies in Data coflected from patients after
recommended clinical models is repeated dosing with a B-month follow-
prefermed up of a “suficlent” number of patients
i Insulin Efficacy studies are not required if 12 months of immunogenicity data
(Shomacting) PHEIPD profile is comparable using subcutaneous adminisration
2009
LIWHS Clinical study conducted inmajor Immune responss in comparative study
orthopasdicsurgery

EFDseryTenpossbon, 0-CEF sgranalacyie-risny dmuiebng farion; HOHSTarmmn grows Tanmone,, LMV L Wk rolarvisight Hepam

F i

EU Regulatory paradigm of LMWH Is identical to the
“Blotech derived products” recombinant proteins

Development + Comparability
exerclse versus a raference i [omammar ]
e (L
= Quality {(Full development} R (o] mecs
= Preclinical
- Clinical Fur [ Precnieai] [Prmciieal]  poeece
~ o] e -
The reference product should
be authorised in the European

Community

The same reference product
throughout the comparability
program for quality, safery and

aefficacy
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. Conclusion

# The definition of Biological product includes LMWhsin EU.
# LMWHs share common characteristics with Biotech products.

# The generic route is not applicable for LMWHs - Only the
biosimilar one.

# The principle is supported by Academia.
' N regulatory paradigmincluding comparability exercise by EMEA

has been specifically developed to register biosimilars ofa
reference LMWH medicinal product.

THANK YOU
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- Session II: Regulatory Issues for Biosimilars
Biosimilars - Industry Perspective

Speaker:

Estelle Michael (Belgium)
Senior Manager
Regulatory Policy

GSK Biologicals

Contents

= QOverview - global landscape of biosimilars
- InEU, Asia Pacific, Latin America, Middle East, North America, Other

= Fundamental Principles of Biosimilars Guidelines
- The safety of patients must be central to any regulatory pathway and must be
reflected in the guidelines
- Full quality package and full quality comparison
- Interchangeability is not interchangeable with automatic substitution

= Reference Product
- The reference product should have been registered based on full quality, full non-
clinical and full clinical data

= Conclusions

- Some areas where there needs strong emphasis
- Interchangeability, automatic substitution, naming/labelling, reference product issues
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|
ﬁ Biosimilars — Industry
Perspective

Estelle Michael BSc Hons, Batchelor of Law (LLE) Hons f
Senior Manager, GlaxoSmithKline Biologicals y

» Overview - global landscape of biosimilars
Fundamental Principles of Biosimilars Guidelines
Reference Product

Conclusion

L]

L |

&
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L Overview - global landscape of biosimilars

European Union

Asia Pacific. Australia, Japan, Malaysia,Singapore,
South Korea, Taiwan

Latin America: Colombia, Mexico
Middle East: Jordan, Kuwait, Turkiye
North America: Canada, USA
Other: WHO

» Overview - global landscape of biosimilars

« Fundamental Principles of Biosimilars Guidelines
« Reference Product

= Conclusion
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' WN*MIMW regulatnrypathway
fre should band st thibstantial phaymacovigilance
guidelines,

mode of use and s
Vaeeines should pmbably be excluded from biosimilar guidelines

¢ Misleading and inappropriate terms such as “bio-generics” must be
avoided

Emsmllars 5

ica| to the original innovative

DIooge™ The safety of patients must be
* Abios central to an%eregulatnry pathway
e Allh and must be reflected in the Id have

unid guidelines, ribing, in
disph,
¢ Thelabs afdance for

healthcare s
the biosimilar prod

» Atthe point of dispensing blt}SImHBrﬁ shuutd not be automatically
substitutable with the reference product

e The data exclusivity period should be adequate so as to protect
innovation in the development of biclogicals
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A Full quality package and full quality comparison

Biosimilars guidelines should incorporate the principle that the
"process is the product”

The way the product is made will impact significantly on efficacy
and safety (e.g. immunogenicity)

» Guidelines should account for the fact that biological medicines are
produced using a living system or organism known as a cell line

Mo two cell lines are the same, so each biological medicine uses
a unigue cell line as its starting material
As a consequence, each biological medicine is individually unique

« A full quality package for each unigue biclogical medicine should be
required

» Fora biosimilar, a full comparability package is needed to
demonstrate comparability between the reference and biosimilar
product

Interchangability is not interchangable with
automatic substitution!

Interchangability
The practice by which a physiclan prescribes one product in place of another
¢ Itis inthe hands of the physician in a given clinical setting to detarmine if one
product is interchangable with another and to determine which product is the
most safe and efficacious for histher patients
» Inthe EU, biosimilar products are being prescribed by physicians in place of
the reference product
» Serious consideration should be given to the appropriateness of switching a
patient from the reference product to the blosimilar during the course of
treatment
Automatic Substitution
The practice by which a product is automatically substituted for another product at
the point of dispensing
¢ Several EU Member States have already enacted either legislation or
administrative provisions to advise against or prohibit substitution:
These countries are: Spain, France, Sweden, UK and Netherlands;
substitution between biological products is already prohibited in Germany.
substitutability is currently under discussion in Belgium
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» Overview - global landscape of biosimilars
Fundamental Principles of Biosimilars Guidelines
Reference Product

Conclusion

L |

&

. Reference Product

¢ The reference product should have been registered based on full
quality, full non-clinical and full clinical data

» The reference product should not have been registerad via an
ahbraviated pathway

It would preclude a biosimilar being used as a reference product

» Insome territories, itis required that the reference product be
registerad in that country/region.2.g. EU; in other territories there is an
option to cite a reference product, which is registered in another
country, e.g. Canada

« Ifthe reference product is not registered in the target country

May be more difficult to register the biosimilar product because the
Regulatory Authority does not have experience of the reference
product

Alternative options? Register the biosimilar product in a country
where the reference product is registered
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» Overview - global landscape of biosimilars
Fundamental Principles of Biosimilars Guidelines
Reference Product

Conclusion

L]

L |

L

L Conclusion

» Overall common global approach to biosimilar guidelines
» Some areas where there needs strong emphasis:

Full quality package and full comparability exercise required

» Areaswhere further discussion required;
Interchangability
Automatic substitution
Naming/labelling
Reference Product
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- Session III: Regulatory Landscape on Biosimilars
Health Canada Perspective on Biosimilars: Some Salient Points and
Lingering Issues regarding the Canadian Regulatory Approach

Speaker:

Anthony Ridgway (Canada)

Senior Regulatory Scientist

Biologics and Genetic Therapies Directorate
Health Canada

Abstract

Health Canada has maintained an approach that regulatory decisions regarding the quality,
safety and efficacy of medicinal products should be based on scientific evidence and accepts
that copies of biologics originally licensed by innovator companies will have a role in health
care. Such products should not be considered as generics; however, information in the
public domain regarding safety and efficacy of an innovator product over many years of use
can be considered relevant if suitable data is provided demonstrating comparability /
similarity to that specific reference product. Health Canada is in the late stages of
developing a guideline addressing the regulatory process for subsequent-entry biologics
(biosimilars, follow-on protein products). The basis for the Canadian approach, important
elements in establishing comparability / similarity, and various challenges to the industry and
to regulators, will be presented. In addition, the Canadian perspective on important issues
such as choice of reference product, access to clinical indications and product substitution /
interchange will be discussed.
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Health Canada Perspective
on Biosimilars:

Some Salient Points and Lingering Issues
regarding the Canadian Regulatory Approach

Anthony Ridgway, Ph.D

Senior Regulatory Scientist

Biclogics & Genetic Therapies Directorate
Health Canada

Seoul,

Presentation Outline

« Some wording from the draft Canadian guidance
reflecting specific issues

- Major issue for globalization of biosimilars:
choice of reference biologic product and
regulatory acceptability

- Update on the WHO guidance on Biosimilars
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Biologicals

Soprashan 27-29,7%

September, 1999

Be d 2000 R —
eyond 200( . . O

\ &2

=

wational Conden

Specific & Related Activities
at Health Canada

« Regulation of SEBs is possible within the scope of current
regulations
L'Outline Document” on the Canadian regulatory approach
to SEBs has been made available since 1999
."Fact Sheet" on SEBs posted to HC website, July, 20086

« Work is ongoing to address any impediments to a clearer and
more fully described regulatory framework for SEBs and to
develop or adopt more detailed scientific/clinical guidance

.External Consultation/Workshop held June 5-6, 2008.
(Revised discussion document posted on HC website)

« New authorities & product-life-cycle approaches relevant to
SEBs are captured within the broader initiative on
“Legislative and Regulatory Modernization”
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Comparability
The Question

Product of Product of
Process = Process
X Y

Comparability
Extent of Studies

« Stage/extent of changes
« Impact on the product
« Analytical capability

« Link between quality criteria and
safety and efficacy
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ICH Quality - Biotechnology

Q5A \Viral Safety
Q5B Genetic Stability
Q5C Product Stability

Q5D Cell Substrates

Safety Studies)

Q5E - General Principles

The demunsh’aijon of comparability do i
nec n that the quality atmbutes of the
pra change and post change products are

; but that they are highly similar and that
the exisﬁng knowledge is sufficiently predictive to
ensure that any differences in quality attributes
have no adverse impact upon safety or efficacy of
the drug product.
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Comparability

Key Elements

«Characterization
. Specifications

.Validation

-changes to materials or process

Characterization
ICH Q6B

« Chemical structure

« Physicochemical properties
« Biological activity

« Purity

- Impurities

. Quantity
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Characterization
Purity/Impurity Profile

Drug substance = Multiple entities

» Desired product (microheterogeneity)
« Product-related substances

« Product-related impurities
« Process-related impurities

- Contaminants

Comparability

Clinical Considerations
bridging study vs larger trial

« Indication
smode of action
soutcome measures

» Dosing and Patient Response
sunits of activity
sroute of administration
sharrow therapeutic index

. Safety Versus Efficacy

~immunogenicity
-active ingredient vs impurities
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Immunogenicity Issues

= Most biopharmaceuticals induce antibodies

« Manufacturing changes can cause unexpected
changes in immunogenicity

« Current analytical methods cannot fully predict
biological properties

« Immunogenicity of biopharmaceuticals may
have serious clinical consequences

Comparability Challenges:
Biologic vs Chemical Drug

» Size and complexity of the “desired product”

« Heterogeneity (inherent, process-related, etc.)
and the purity/impurity profile of drug product

- Adventitious agents
« Limitations of methods for characterization

« Immunogenicity
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Three small biologics

insulin (5.8k)
growth hormone (22.1k)
Erythropoietin (34k)

Fab= _~1f3 mAb

Structure e

of
Proteins

Statin MW ~400 Da
Fab MW ~50,000 Da

PDB21G2, 1HW8E
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Modifications

« Pyro-Glu (2)
« Deamidation (3 x 2)

« Methionine
oxidation (2 x 2)

+ Glycation (2x 2)

« High mannose,
GO0, G1, G1, G2 (35)

« Sialylation (5)

* C-term Lys (2)

Courtesy of Steve Kozlowski, FDA

Innovator Advantages for Demonstration
of Comparability for a Biologic

» Broad experience with product and process
« Availability of drug substance

« Linkages between quality attributes of product
and clinical safety and efficacy are known

« Ability to examine any observed change in the
context of the range of historical values for
clinical trial materials
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The Regulatory Pathway Dilemma

« Approach and set of reguirements for less complex
products will be inadequate for complex products

« Approach and set of requirements for complex products
may be excessive for less complex products

Furthermore, clinical parameters (indication, posology,
therapeutic index, etc.) influence data requirements

Therefore:
« Detailed guidance must be specific to product or class

= Regulatory approach must be case-by-case

Conclusions

« Health Canada is moving forward with a regulatory
approach to SEBs (Biosimilars) that is science-based

« Where possible, principles and guidance from ICH
documents are applied

« Opportunities for collaborative regulatory approaches
are being actively pursued and relevant guidance
from requlatory partners will be referenced or
adopted
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Subsequent-Entry Biologics
Current Canadian Perspective

« Examined on a case-by-case basis

« Full chemistry & manufacturing data required
«plus comparability study with “reference product”

« Clinical data is required
2xtent is negotiable (influenced by several factors)
~Same reference product throughout development program

« One indication will not support all indications
.However - same mechanism of action + rationale

« “Stand-alone” products
JApproval does not imply automatically substitution
+Scientific & pharmacovigilance issues (not generics!)

Presentation Outline

« Canadian approach and background
«Comparability and ICH guidance
-Scientific and regulatory challenges
-Key elements and considerations

- Major issue for globalization of biosimilars:
choice of reference biologic product and
regulatory acceptability

- Update on the WHO guidance on Biosimilars
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Elements of the Draft Guidance:
Choice of reference biologic (comparator)

« .. Health Canada will, in appropriate and special
circumstances, permit the use of a reference biologic drug
that is not authorized for sale in Canada. However ... must

« “The reference biologic drug should have significant safety
and efficacy data accumulated such that the demonsitratic
similarity will bring into relevan 1 substanti ey

« .. a SEB cannot be used as a reference biologic product”

Elements of the Draft Guidance:
Choice of reference biologic (comparator)

« "Products employing clearly different approaches to
manufacture than the reference biologic drug will not be

[ "
eligible.....

« "the product can be well characterized by a set of modern
analytical methods"

« "..... through extensive characterization and analysis, the
biologic drug can be judged similarto the reference biologic
drug by meeting an appropriate set of pre-determined

_
criteria

« "The chosen reference biologic product should be used
throughout the studies supporting the safety, quality and
efficacy of the product”
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Elements of the Draft Guidance:
Issues surrounding comparability/similarity

« “If the reference drug substance used for characterization is
isolated from a formulated reference drug product,
additional studies must demunstrate that the drug

istance is not change Isalation proc

« "A final determination of similarity can be based on a
combination of analytical testing, bioclogical assays, and
non-clinical and clinicaldata. However, to be considered a
SEB, the weight of evidence should be provided by the

analytical and biclogical characterization."”

Elements of the Draft Guidance:
Issues surrounding comparability/similarity

. Dnce granted a NOC, a SEB is considered to be a ne
(st 2) praduct with all of the associated re I|IJ| itory
=ments. For any changes to the manufacturlng
pmcess that warrant a demonstration of comparability, the
products to be compared will be the pre-change and post-
change versions of the SEB. Comparisons with the original
reference biologic drug are not required.”

(N.B., This has implications regarding “substitution”)
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Presentation Outline

« Canadian approach and background
«Comparability and ICH guidance
«Scientific and regulatory challenges
-Key elements and considerations

« Some wording from the draft Canadian guidance
reflecting specific issues

- Update on the WHO guidance on Biosimilars

Choice of Reference Product

Considerations for the sponsor include:

« Satisfy registration requirements (multi-national?)
«» Similarity of host cells & manufacturing process

« Ability to derive DS, i.e. to de-formulate DP

« Extent of clinical use (and where?)

« Desired indications
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Similarity of Host Cells &
Manufacturing process

Major influence on determination
of biosimilarity:

- Isoforms of desired product and product-related
substances

« Product- and process-related impurities

« Relevance & capability of chosen analytical
methods

Ability to Derive Drug Substance
from Drug Product

De-formulating DP may be a significant
challenge:

= If the reference DS used for characterization is
isolated from a formulated reference DP,
additional studies must demonstrate that the DS
is not changed by the isolation process

« May need to formulate the SEB in a manor
similar to the Reference DP, then de-formulate in
parallel with Reference DP, then show de-
formulated SEB is comparable to SEB DS

109



Extent of clinical use
(and where?)

How much supportive clinical data
becomes relevant through the
demonstration of biosimilarity?:

- What is the real-world experience with the Reference
Product?
«How long has it been registered?
-How many patients have been treated?

« What relevant clinical studies are in the public domain
and available to be referenced?

» (Is data from an acceptable requlatory jurisdiction?)

Desired Indications

«Which clinical indications are held by
different potential Reference Products?

-What are national rules regarding extent of
permissible indications?

-What are the data requirements for
extrapolation to additional indications?
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Regulatory Aspects Relevant to
Reference Biologic Product

Factors possibly affecting the
consideration of a non-national RBP:

« Comparability is assessed and maintained following
manufacturing changes to Reference Product
.Because data in the public domain is collected at
different times over registration period

» Adverse event reporting system(s)
« ICH guidance is part of regulatory framework

« Existence of MOU for exchange of regulatory
information (especially r.e. safety)

Regulatory Aspects Relevant to
Reference Biologic Product

Factors possibly affecting the relative
value of a national RBP:

« Despite regulatory experience, there may be legal
barriers to using data in the innovator’s files

» The original submission may be significantly dated
and/or the original review report may be of poor quality

» Recent review experience may be limited (if no recent
manufacturing changes or product not marketed)

» The data in the public domain brought into relevance
through biosimilarity may be less than for a non-national
reference product
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Canadian Perspective and
Implications

Non-Canadian reference product
may be acceptable

« Clinical data for SEB (Biosimilar) is required

- Data made relevant by biosimilarity is supportive
-So what/where is the best supportive data?

« Once approved, SEB (Biosimilar) is a “stand-alone”
product which has implications for:
«Post-approval changes and comparability
«Additional strengths, presentations, indications
«Substitution/interchange

Presentation Outline

« Canadian approach and background
«Comparability and ICH guidance
-Scientific and regulatory challenges
-Key elements and considerations

« Some wording from the draft Canadian guidance
reflecting specific issues

- Major issue for globalization of biosimilars:
choice of reference biologic product and
regulatory acceptability
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IABS/HC/WHO - July, 2009

* [ABS/HC Workshop on Biologicals: Scientific Basis for
Regulatory Approval of Similar Biotherapeutic Products:
Key considerations to ensure Quality, Salety and
Efficacy, Ottawa, July 13-14, 2009

WHO/HC Consultation on Regulatory Considerations in
Evaluating Similar Biotherapeutic Products; Ottawa, July
15-16. 2009

APEC participation (Malaysia, Republic of Korea, USA,
Canada. Peoples Republic of China. and Thailand) but
also representatives from outside APEC, and [rom
industry

Issues Identified As Important That May Warrant
Further Discussion Amongst APEC Countries

Whether “biobetters™ should be included
Degree of similarity required and extent of reliance upon quality
comparisons versus non-clinical and clinical comparisons
Ability to extrapolate indications
Post-market use of biosimilars

Initerc telithon

Of-label use

Vigilance
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Update on WHO Guideline

Restructured following comments & inpul from WHO
ECBS October/08 Meeting

July 13-14/09, HC & IABS hosted a meeting in Ottawa
on the scientilic basis for Similar Biotherapeutic _
Products (SBPs); followed July 15-16 by meeting of
NRASs on issues r.c. the WHO guideline

Comments from a public consultation in June/09, from
the meetings 10 July. and from invited reviewers hi
been incorporated and will be presented at the EC
meeting in October, 2009

Following adoption by the ECIS, it 1s anticipated that
there will be tramning sessions for implementation

114



- Session III: Regulatory Landscape on Biosimilars
Similar Biotherapeutics Products - A Malaysian Regulatory Overview

Speaker:

Arpah Abas (Malaysia)

Head of Biotech Section

National Pharmaceutical Control Bureau
Ministry of Health Malaysia

Abstract

Over the last 20 years a new class of drugs has been developed and produced — safe and
effective therapeutic proteins/biotech drugs. The biotechnology industry is maturing rapidly
but faces increasing scrutiny over the high cost of biotherapeutics and that often limits their
use. Global prescription sales of biotech drugs increased 12.5% to more than $75 billion in
2007 (IMS). Reducing healthcare costs is a hot political issue in many countries, so the
introduction and use of generic drugs is stimulated.

Based on the current analytical techniques, two biologicals produced by different
manufacturing processes cannot be shown to be identical, but similar at best. Thus, the term
‘biosimilar’ is coined Given the notable differences between biosimilars and traditional small
molecule drugs, it is only fitting that the regulations to govern biosimilars account for such
disparities, hence the generic approach is scientifically inappropriate for these products.

Patient safety is a key concern and guiding principle for both manufacturers and regulators.
Worldwide, varying degrees of regulatory preparedness and divergent approaches to the
regulatory oversight of biosimilars exist. Biosimilars are controversial and delivering these
products to the patient involves complex technical and regulatory challenges. Whilst there are
arguments for slightly less stringent regulatory requirements, a deliberated approach of
proactive identification and management of proven and possible risks, and devotion of
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sufficient time to the comprehensive development programme, are key factors to success.

It is important that appropriate legal guidelines are used to regulate their use. The rapidly
expanding field of biosimilars calls for awareness, alertness and education to all stakeholders.
Biosimilars will likely forge ahead and become a reality in the near future.

SIMILAR BIOTHERAPEUTICS
PRODUCTS -

A Malaysian Regulatory Overview

APEC Harmonisation Centre (AHC)
Biosimilar Workshop
; 'lcls Seoul, Korea

16-18 September 2009

Arpah Abas

Biotechnology Section

MNational Pharmaceutical Control Bureau (NPCB)
Ministry Of Health. Malaysia
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National Pharmaceutical Control Bureau

» Government agency (NRA) under the Ministry of Health

E] ﬂmplementatmn of The Control of Drugs and Cnsmetl
equlations 1984 promulgated under the 1: ales sof
Drﬁg-sAct 1952 {Rewsed 1989, %{JUS}

BIOTECH
Where are we now ?

O Biotechnological products are now well established as key
therapeutic modality: targeted therapies and providing treatments
for hitherto incurable diseases. Cancer treatment (40%), auto-
immune diseases etc.

O Exponential growing share of prescription pharmaceutical
spending, global biotech sales grew 12.5% in 2007. Today, more
than 370 billion business worldwide, accounting 20% of total
pharma market.

O By 2010, nearly 50% of new drugs are biodrugs/biotech-derived.
More than 500 are in various stages of clinical trials

O Next 5 years, global biotech market closely parallel traditional
pharma marketplace, reflecting — changing industry dynamics.
“Charmed life” — facing a new reality (loss of exclusivity,
competition from biosimilars, crowded therapy, price scrutiny,
safety concerns .... moderate growth rate 2012.

Source. IMS 2008 3
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Why Biosimilars — and why now ?

U Patent Expiry
The imminent patent expiration of many biotechnological
products, potentially opening the market for so-called “copycat”
version termed biosimilars.

1 Cost containment
Biotech products are expensive to develop, manufacture
and administer. In most countries healthcare costs are out
of control. Cheaper biosimilars could ease the pain!

U Available in Asian, Eastern European, Latin American markets

for many years. Until recently, activity (in Asia) was driven by China
and India, but there is now a surge in the rest of Asia as well.
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Biologicals — are they special ?

[0 Biotech-derived products:

Highly diverse molecular structures
Highly diverse mechanism of action
Highly diverse clinical indications
Recombinant.......
- Hormones: Insulins, Growth hormone
- Cytokines: Epoetin, G-CSF
- Interferons
- Enzymes
- Monoclonal antibodies

Biologicals vs Chemical Pharmaceutical Products

Stability profile

Storage and handling conditions
Expiration dating
Immunogenicity

v High molecular weight
¥ Complexicity

¥ Heterogenous

¥ Production processes
v Physicochemical characteristics
v Formulation

¥ Analytics

W

v

v

v
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Molecular Weight of Aspirin vs. Biopharmaceuticals
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Complexity of Monoclonal Antibodies (mADb)
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Manufacturing Process:
Producing a Biopharmaceutical

-
gﬁ genetically engineered Scale-up and Downstream
cells that produce the production of processing and

% desired produet large quantities purification

Transfer Into = e T
Hum'mf" , host cell st | EEE
gene S---] DMA -_- sk (&
\ e

Vector

= Bacterial or
Clening into mammalian cell

DNA vector produces protein Fermentation

The process makes the product

Regulators face up to ‘Biosimilar’ complexity

= The generic paradigm does not work, hence biosimilar a
new regulatory pathway.
How far should we regulate this sector ?

How much information should we demand from the
manufacturers of biosimilars 7

How many tests should we request to prove that the
copies of biopharmaceuticals are as safe and efficacious
as the original product ?

How much clinical data to show equivalent efficacy and
safety as the original product ?

= Ensure regulatory position adequately reflects scientific
advances/expertise, multidisciplinary resources.
Establish international collaboration & cooperation
(WHO & other DRAs)

io
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Guidance Document and Guidelines for
Registration of Biosimilars in Malaysia

FORMATION OF TWG,(Biotech)

PREPARATION OF DRAFT DOCUMENT

25 February 2008

1 March 2008

DISCUSSION/DISSEMINATION OF 23 April 2008

DRAFT GUIDANCE

COLLATION OF FEEDBACK AND 23 May 2008

COMMENTS 2 July 2008
25 July 2008

FINAL GUIDANCE 30 July 2008

CONSIDERATION FOR ADOPTION 4 August 2008

Innovators Versus Generic Manufacturers

O Innovators

- Biological products can not be characterised

Preclinical and clinical studies required

An identical process is needed. Lacks expertise
Safety cannot be assured and immunogenicity is a concern

It is unethical to subject patients to any incremental risk when

safe and efficacious protein biologics are available

O Generic Industry

- Advanced analytical techniques are available for product comparative

characterisation

- Producing biologic is not easy. Reject the notion that

complexity = impossibility

- Additional confirmatory pre-clinical or clinical studies should be determined

case-by-case

- Overstating the complexity and bioequivalence issues, money matters

122
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Biosimilars and NRA: Guiding Principles

< Patient safety first. Other considerations: cost containment -
inexpensive drugs/cost saving. More accessible to patients.

< Regulatory requirements must reflect scientific progress not define

pathways. Maintain the rigorous standards of ensuring product safety
and efficacy while at the same time allowing competition.

« Regulations based on state-of-the-art science, fair and feasible, not
too onerous, avoiding over-regulation, ‘win-win' objective.

< Regulatory transparency and open dialogue with all stakeholders: key
to put in place a robust regulatory framework in this emerging field.

Principles of Licensing of Biosimilars

The principles within the existing regulatory framework for biologics,
biotechnology drugs: the basis for the regulatory framework for biosimilars with
th‘_:? new element of comparability to prove similarity in quality, safety and
efficacy.

Scope: well characterised proteins such as recombinant DNA derived
therapeutic proteins.

GMP Audit of manufacturer which is from non-PIC/S countries is mandatary,
unless the manufacturer has been inspected bg PIC/S member countries or
reference countries, the inspection reports will be considered.

Demonstration of consistent and robust manufacturing process.

Robust pharmacovigilance including Risk Management Plan and traceability are
essential. PSURs of biosimilar should be submitted with evaluation of benefit/risk
of the biosimilar post-market.

Labelling/Package insert must be transparent and clear — distinct name,
reference product, overview of clinical data, clear guidance of
interchangeability/substitutability based on data,

14
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Reference Product

~ Suitable duration and volume of marketed use

~ A product already approved / registered in Malaysia on the
basis of a complete dossier (quality, safety and efficacy)

» Alternatively, a product registered in the reference countries
Australia, Canada, EU (via centralised procedure), United
Kingdom, France, Japan, Sweden, Switzerland and USA is
considered acceptable

~ A biosimilar product in the country of origin cannot be used as
a reference product.

~ Published data/standard as a reference (eg. Pharmacopeia
monograph, WHO etc.) can be used for basic comparisons,
however this is often insufficient to establish all aspects of
comparability.

Development of a Biosimilar

Define and Complete product & Confirm comparability of
characterise the rocess development of e biosimilar with the
reference product biosimilar reference product.

Physicochemical characterisation
Biological characterisation

MNon-Clinical Pre-clinical tests
FPK/PD tests

PK/PD in men
All elinical trials for efficacy and
safety (indications,

immonogenicity, post-market
Courtesy: EGA Handbook maonitoring)

Clinical
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Scientific Considerations:

Comparability Exercises [ -
e =i .

= Quality Studies:

- Physicochemical tests

- Bioactivity/Potency tests

Molecular complexibility - Purity
Manufacturing process - Stability
Degree of characterisation o i
Clinical indications = Non-Clinical Studies:
Availability of safety data = PK-"FD
Availability of clinical data - Toxicology
= Clinical Studies:
- Efficacy/Therapeutic
Equivalence

- Immunogenicity

Characterisation: Comprehensive
and orthogonal analytical analysis

O Physicochemical characterisation and
O Bioanalytical characterisation

MNote:

a) The arsenal of advanced protein analytics may show an absence of
differences more and more precisely. Bul the absence of detectable
difference is no evidence for identity — and the relevance of small
differences for clinical properties usually cannot be predicted

b  Issue like big molecules, such as antibodies, are difficult to characterise
fully with the current range of analytical technologies. "When it comes
characterising proteins there is not one test and one answer. It is more
a case of doing 20 different tests and getting an answer that does
necessarily describe all the characteristics of the protein — Andrew Fox

c)  Analytics do not allow complete characterisation.
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Immunogenicity — A unique Safety Issue
For Biotech Medicines

Immunogenicity cannot be predicted with pre-clinical or non-human
studies

No comprehensive guidelines on the a%pruaches required for
immunogenicity testing during product development.

A risk-based approach/strategy is advocated

A risk Fmﬁle should be formulated, and a battery of clinical and non-
F|II1]£]}E! fte_s;sfassays should be adopted that appropriately reflects
evel of risk.

i i G e Al

» A risk-based bioanalytical strateqgy for the assessment of antibody
immune responses against biological drugs

Shankar G, Pendfey.C, Stein K.E
(2007) Nat Biotechnol, 25(5).555-56 ‘

Drug Safety: Proactive Risk Management

- .
O Pharmacovigilance plan
* Routine pharmacovigilance (milestones, PSURs)
* Additional parmacovigilance
- important potential risks — immunogenicity
important missing safety information — additional patient
group, indications

O Risk management plan (RMP)
* Risk identification & Characterisation (e.g assays)
* Risk monitoring (framework to associate risk with product)
= Risk minimization & mitigation strategies
* Risk communication (information to prescribers, patients,
traceability plan, patient registry, surveillance, tracking)

20

126



Challenging issues:
Interchangeability/Substitution/INN

O For a designation of interchangeable, applicant must provide
evidence that, in any given patient, the biosimilar product yields the
same clinical result as the comparator and that it presents no risk
to safety or efficacy if the patient alternates or is switched between
products.

O No automatic substitution. Repeated substitution will prevent
accurate pharmacovigilance.

O INN should not be relied upon as the only means of product
identification, nor as the sole indicator of product interchangeability.

Dossier Requirements for
Biosimilars (ACTD)

| Part 1 — Normal Requirements J|

Integrated
Comparability Exercise

Quality, Part Il - FULL +CE \

Non-clinical, Part lll - Reduced| +CE

_—_—— e ———— e ———— e — — =

| Clinical, Part IV — Reduced +CE
——

22
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It is Not the Generics We Know

Source; Hospira (nc. 07

Number of biosdmilar products identified
in development or marketed

cbnmupnal

Biosimilar suitability depends on drug class

Belsey et al., Nature Biotechnology. July, 2006

] Secotid-gemmerat ion supssr Lﬂvii:nlih]?
E First-generaton biosimilars

i 1
C5Fs Epoetin hiH Interferon-o Irvsaslin Interferan-fi Oithiers
Priovduct type

O Market potential of biosimilars affected by:
B Existing competition
® Ease of product development and characterisation
B Required level of patient support 24
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Typical Pitfalls in Application for MA of
Biosimilar in Malaysia

Generally paucity of data on development, manufacture and
control for both DS and DP and validation of infectious agents
elimination. No comparability studies.

Batch-to-batch consistency not demonstrated

Biosimilarity not addressed in terms of formulation,
specifications, stability.

Quality control: Inadequate assay formats and incomplete assay
validation.

Non comprehensive and inadequate characterisation

Inadequate clinical studies, poor designs (non-comparative,
observational, small number)

Safety: lack of risk management strategies, incomplete PSUR
Lack of information on handling and storage

25

The biosimilar sector continues to attract huge interest and
controversy. Companies want profit, health payers want cost
reductions, clinicians want efficacy, safety and patients want
drugs. Squaring the circle will take some doing.

Increase access 26
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Views evolved .......

O What can be considered to be biosimilar is also not perfectly clear
at present!

O Many regulators had expressed : Monoclonals are too complex to
develop as biosimilar

O *“What constitutes a biosimilar monoclonal antibedy is going to
open up a completely new discussion "

O °lIn my view you always need to consider them as a unigue
protein” Nature Reviews Drug Discovery 5, 445 {June 2006)

O "It remains to be seen whether the development of a biosimilar
mAb is possible and feasible “ Glycosylation patterns are likely to
be among the most crucial issues for biosimilar mAb

Schneider & Kalinke, Nature Biotech 26, 2008
Al the EMEA Workshop on Blosimilars mAbs 2 July 2009 - the consensls appeared (o
be that biosimilars monoclonals are feasible
27

Looking forward ........

e e e e e e i

O Despite of obstacles to biosimilars heavy costs and complexity in
development, and new and uncharted territory, the future for
biosimilars appears inevitable.

O With a large market share and rapidly growing market segment
adding economic incentive for manufacturers, and patents using
biopharmaceuticals running out, the future has already begun

O Supporting a viable biosimilars industry is a key for any government
that is serious about solving the hard-pressed healthcare budgets.

0O Various guidance documents are in the making, and all such
initiatives should aim for global consistency and harmonisation.

28
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Conclusion

~ Biosimilars is an important issue for all parties — patients, generic
and innovative industries, healthcare authorities, researchers &
academicians.

» Regulation of biosimilars and availability of safe biosimilars will
be a major challenge for NRAs for years fo come.

~ A well-defined regulatory framework that can be built up based
on experience and increasing scientific knowledge is essential.

~ Evolving and rapidly expanding field following different rules and
dynamics than generic drugs.

nvarencss [N N orvess
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- Session III: Regulatory Landscape on Biosimilars

Regulatory Landscape on Biosimilar Current Status of laws and Regulations in Thailand

Presenter

Prapassorn Thanaphollert (Thailand)
Senior Pharmacist

Biological Products Group

Drug Control Division

Thai FDA

Contents

= Key Issues

- Current status of laws and regulations in Thailand

- Safety and Efficacy: Dogma of Generics does not apply to Biological therapeutic
products

- Careful Evaluation

- Unpredictable security profile

- Necessary to consider the implementation of the appropriate guideline

- Physicians should be fully informed about the Biological therapeutic products
and their followed on products

- Real time situation

- Need a more practical guideline

- WHO guideline is needed

= Lessons learned
- Stand-alone approach
- Facing safety issues
- Thai EPO Registry
- Need of an extensive investigation and risk mitigation plans

= Conclusion
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Biosimilar

@urrent Status of Laws and
Regulations in Thailand

Prapassorn Thanaphollert
Thai Food and Drug Administration
17 September, 2009

AHC Blosimilar Warkshop: Seau
Koroa

- $[esson learned

AHC Blosimilar Warkshop: Seau
Koroa
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BT ACHE E. 25101967
SNcepeeilic Biosimilar Guideline
_"rI"E"1'|.I" stand alon: A .!|||;::_-:'! Lo

AND
(1X Biogeneric Products

AHC Biosimilar W

Key issues (2)

AHC Blosimilar Workshop: Seou
Koraa
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sareiul evaluation by Regulatory bodies
Lo ensure quality, safety, and efficacy

* Regulatory requirements should be
transparent, science based, predictable
and product specific

AHC Blosimilar Workshop: Seou
Koraa

= aware of the potential issues

AHC Blosimilar Workshop: Seou
Koraa
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ie ;lermentatmn of the 'appmprlai_e guideline
itorder to avoid any unnecessary side
Bifects for better protection of safety.

¥ Regulatory pathway to strengthen

pha "I'Ilat“{)‘i.Tlgl].d_tlLE' should be fully
established and implemented 1n order to
identify or to monitor signal of unwanted
side effects of the existing

AHC Blosimilar Workshop: Seou
Koraa

fiormed about the

and
and actively involved in
jaking a decision regarding substitution

AHC Blosimilar Workshop: Seou
Koraa
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AHC Blosimilar Workshop: Seou

Koraa

ftiideline on Biological Therapeutic
roducts that can be fully
— implemented without compromising
the quality, safety and efficacy in
order to allow access to Biological
Therapeutic Products at affordable
price

AHC Blosimilar Workshop: Seou

Koraa
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2 globally acceptable set of principles to be
opted as a whole or partially by NRAs
orldwide

as a basis for establishing National
Regulatory frameworks for Biological

Therapeutic Products

AHC Blosimilar Workshop: Seou
Koraa

dilidulond has heensed many Biological Therapeutic
roduets and their followed on produects based on

AHC Blosimilar Workshop: Seou
Koraa
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*Introduction of Thai EPO Registry to
address the possible root cause of PRCA
in Thailand has underway since July 08

AHC Blosimilar Workshop: Seou
Koraa

esirvEillance res Vviio moenitor and minimz:
L

wnskin Thal'p with transparency
achil lo of eflfect detectec
s mode] for as ST of the immun

reurrentlyvmarketed and future ESAs (Biologic:

Therapeutic Products)

AHC Blosimilar Workshop: Seou
Koraa
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Wery important to detect and investigate any

_ “Safety signals.

* An extensive investigation and Risk Mitigation
plans are necessary to manage such problems,

AHC Blosimilar Workshop: Seou
Koraa

AHC Blosimilar Workshop: Seou
Koraa
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- Session III: Regulatory Landscape on Biosimilars
Regulatory Perspective on Biosimilar Products in Korea

| Presenter
" Soo-kyoung Suh (Korea)

- Senior Scientific Officer
Advanced Therapy Products Division
Biopharmaceuticals and Herbal Medicine Bureau
KFDA

Abstract

A biosimilar drug is a medicine that is not identical, but similar to a biological medicine that
has already been approved. There have been much discussion and debate about the scientific
considerations related to biosimilar products Because of the molecular complexity of protein
drugs and the differences between protein drugs and small molecule drugs, existing
regulatory pathway is not applied to the biosimilar products. Recently, the regulatory
structures have been adapted to approve the biosimilar products based on reduced data
packages and the biosimilar guideline has been issued in Korea. New regulatory framework is
based on scientific rationale and experience. This presentation will give an overview of the
Korean regulatory process of biosimilar products, focusing on regulatory guideline.
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Regulatory

B

Biosimilar Pro

Soo-Kyoung Suh, PhD
Advanced Therapy Products Division
Biopharmaceuticals Bureau

Korea Food & Drug Administration

BioKorea Sep. i7, 2000

Outline

= Regulatory Pathway for Biosimilar products
= Korean Biosimilar Guideline

+ Scope & Definition
Principles of Biosimilar Approach

* Reference Drug

+ Requirements for Quality studies
« Requirements for Non-clinical studies
+ Requirements for Clinical studies

= Conclusion
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Regulatory Pathway for Biosimilar

= Existing Regulatory Framework - NOT a bestfit to approve
biosimilar products

« r-DMA products of which host cell or vector system or acquisition of
DA are different from that of the products already approved in Korea

= Regulation for Review and Approval of Biologics
«  Mew Drug Application
«  non-Mew Drug Application
+ MNew dosage form/ indication/ route of administration, Variation
+ Biosimilar Products (amended, July 2009)
= Guideline
« Guideline for Evaluation of Biosimilar Products (July 2009)

Sygeisipemyy
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Regulatory perspective for Biosimilar

= Existing generic definition is not appropriate for biosimilar

= Regulatory decision making regarding the biosimilar product shall be
based on science and regulatory principles existing within the
Karean Pharmaceutical Affairs Act and Regulations

= Approval of the biosimilar product shall be based on the
demonstration of similarity to a suitable reference drug with
comprehensive comparative data

* Abridged Data Package for Application
+ Quality = Full package + Comparabilty exercise
* Non-clinical = Reduced + Comparabilty exercise

= Clinical = Reduced + Comparabilty exercise

Sygeisipemyy
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Scope & Definition

= Name
« Biosimilar Product
= Definition

+ a biotechnological product that is proved to be
comparable to an already approved reference
products in quality, non-clinical and clinical evaluation

= Scope

» well-characterized recombinant protein products

Hguaimy
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Principles of Biosimilar Approach

» Development of biosimilar products requires a complete
independent product and process development

= Comprehensive characterization and comparison at
quality level shall provide a basis for a reduction in the
non-clinical and clinical data

* Development of biosimilar products involves a stepwise
approach of comparability exercise beginning with
guality studies and followed by non-clinical and clinical
studies

» A final determination of similarity can be based on a
combination of quality, non-clinical and clinical
evaluation

ygeisigenyy
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Reference Drug

= The reference drug should be already approved on the
basis of a complete dossier package in Korea

= The reference drug should be used throughout the
studies supporting the quality, safety, and efficacy of the
product

= The dosage form, strength, and route of administration of
the biosimilar product should be the same as that of the
reference product

= The biosimilar product should not be used as a reference
drug

Sygeisipemyy
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Requirements for Quality studies

= Full CMC and comparability exercise data between biosimilar
product and reference product are required

« Extensive side by side characterization
Physicochemical properties

+ Biological activity

* Immunochemical properties

= |mpurities

-

= Analytical techniques should be the state of art to detect slight
differences in quality attributes

= Comparability of the biosimilar product with the reference
product should be addressed for product and active
substance.

Requirements for Quality studies

= Stability Testing
« Long term, real time, stability test are required

= Accelerated degradation studies and stress-condition stability
studies should be conducted to detect possible impurities

= Specification
+ Product-specific tests should be selected

+ Acceptance criteria should be established and justified based on
the results of a number of representative lot analyses

Sygeisipemyy
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Requirements for Non-clinical studies

= Comparative non-clinical studies should be designed to
detect significant differences between the biosimilar

product and the reference product
= [n vitro study
- Receptor binding study, Cell proliferation assay

= |nvivo study

- Biological/Pharmacodynamic studies relevant to the clinical
application

- Toxicity

- At least one repeat dose toxicity study in a relevant species,
including toxicokinetic study. Ab measurement

- Local tolerance study

g pomy
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Requirements for Clinical studies

= Comparative clinical trials are required to demonstrate the similarity
in efficacy and safety profiles between the biosimilar product and
the reference product

» Clinical comparability exerciseis a stepwise procedure that should
begin with PK and PD studies followed by the pivotal clinical trials

» Pharmacokinetic Studies/Pharmacodynamic Studies

» Clinical Efficacy & Safety trials
» Confirmatory PK/PD studies

= Clinical comparability margins should be pre-specified and
justified

g pomy
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Requirements for Clinical studies

® |nsome cases, confirmatory PK/PD studies may be
sufficient

» PKand PD properties of reference product are well
characterized

= Atleast one PD marker is an accepted surrogate maker for
efficacy

* Relationship between dose/exposure and response/efficacy of
reference product is established

Requirements for Clinical studies

= Extrapolation to other indications of the reference drug
may be possible if similar efficacy and safety has been
demonstrated for a particular clinical indication

if all of the following conditions should be satisfied :

= Sensitive clinical model to detect potential differences are used

+ Clinically relevant mechanism of action and involved receptor
are same in different indications

+ Safety and immunogenicity have been sufficiently characterized

Sygeisipemyy
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Requirements for Clinical Safety

® Evenif comparable efficacy is shown, there may be differences in
safety

« Pre-approval safety data from sufficient number of patients and
study duration should be provided to compare the nature,
severity, and frequency of adverse reactions

« Pharmacovigilance plan should be presented

* |mmunogenicity of a biosimilar product must always be investigated,
separately in different indications

= Long-term data are required due to unpredictibility of onset and
incidence of immunogenicity

« Meutralising potential of detected antibadies should be assayed

Hguaimy
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Conclusion

= Regulatory framework introduced in “Regulation for Review and
Approval of Biologics ™ as amended
« Biosimilar approach
« a full dossier + comparability exercise
« in principle, comparative quality, safety, and efficacy
= Applicant may choose to file as stand-alone application
= Development of biosimilar products involves a stepwise approach of

comparability exercise beginning with quality studies and followed
by non-clinical and clinical studies

= Establishing a high degree of similarity in quality between the
biosimilar product and the original product is a crucial key in the
regulatory approval process

Hguaimy
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Annexes

I. Messages - Opening Remarks / Welcoming Address
Opening Remarks by the Director of the APEC Harmonization Center

Distinguished Guests, and Ladies and Gentlemen,

In this beautiful September with warm sunshine and fresh breeze, | extend my heartfelt
welcome to all of you to the second APEC Harmonization Center Workshop on Biosimilars.

In particular, 1 would like to offer my sincere appreciation to distinguished participants who
traveled long distances from abroad for this workshop.

On behalf of the APEC Harmonization Center, it's my great pleasure to declare the 2nd APEC

Harmonization Center Workshop open today, following the great success of the previous
inaugural Workshop of the AHC in last June.

Distinguished Participants, Biosimilars have drawn the global attention with their great
potential as an emerging area in the healthcare field.

In this regards, | am very pleased that this second workshop will offer a timely opportunity to
gain basic knowledge on biosimilars as well as the latest information of their global trends
and current regulatory policies among APEC economies.

I hope that insightful presentations and networking opportunities that help participants to
build clear idea and vision on the future of biosimilars.

Ladies and gentlemen from home and abroad,

I have no doubt that experts from Government, Industry, and Academia here today will not
only provide their wisdom and insights on biosimilars but also make an effort to build
cooperative networking for regulatory harmonization in this field.

I am also confident that this Workshop serves as an important milestone to address how we
can cooperate to promote the healthcare economy among APEC region.

Ladies and gentlemen, now | would like to conclude my remarks with our promise that AHC
is committed to provide valuable educational programs continuously.

I sincerely hope that the series of our commemorative workshops will strengthen our
cooperation and promote sustainable development in the Asia-Pacific region with further
prosperity.

September is the beginning of Autumn in Korea and thus it is regarded as the most fruitful
season.

I hope all of you have a pleasant time during your stay in Seoul.

Thank you very much for your attention.

Seung Hee Kim
Director of the APEC Harmonization Center
President of NIFDS
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Welcoming Address by Deputy Commissioner of KFDA

Distinguished government officials, industry leaders, academic professionals from home and
abroad, and ladies and gentlemen,

I would like to extend my sincere welcome to all of you to APEC Harmonization Center
Biosimilar Workshop in Seoul, the historic capital city of Korea.

With international attention being brought to biosimilars than ever, world's leading
pharmaceutical companies are rushing to develop these promising, cost-saving products. The
rapid advancing biosimilars market prompts many countries to feel the need to establish
concrete strategies.

In this respect, today's AHC Biosimilar Workshop is timely and meaningful as it will serve as
a forum for enthusiastic discussions and presentations to establish the vision and strategies
for the biosimilars market.

Distinguished ladies and gentlemen,

In this globalized world, the importance of international exchanges cannot be overstated. At a
time when coexistence and cooperation are urgently required, | believe the current global
issues should be tackled through mutual assistance and international collaboration.

This Workshop's programs will offer clear ideas and visions to develop practical and
reasonable regulatory framework by gathering expertise and wisdom of the professionals
from government, industry, and academia in the Asia-pacific region.

And | am confident that today's landmark event will also help grow the biosimilars market in
the region and will play a pivotal role in inducing collaboration to create new markets.

Lastly, your keen interest and support for this second Workshop following the successful
previous one will be highly appreciated. | wish you a fruitful and memorable experience
during your stay in Korea. Thank you very much.

Sang Yong Lee
Deputy Commissioner of KFDA
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Welcoming Address by President of Korea Health Industry Development Institute

Honorable Deputy Commissioner Sang Yong Lee of Korea Food and Drug Administration,
Dr. Anthony Ridgway, and distinguished 9 Speakers, and government officials from APEC
member economies, and participants from industry and academic professionals from Korea
and abroad,

I welcome you all to the APEC Harmonization Center Biosimilar Workshop in Seoul and
would like to thank all distinguished speakers and guests here today.

Ladies and Gentlemen,

In this gathering, distinguished speakers and participants will engage in discussions of
potential development and provide a vision of future on biosimilars as it is represented as one
of the most evolving areas of product development in the bio-pharmaceutical industry.

I hope all the speakers and participants will put forth constructive advice for biosimilars in
the Asia-pacific region as well as insightful ideas. Through this process, we will eventually
support the current landscape regarding the regulatory approval of biosimilars and identify
the regulatory approach to biosimlars in the Asia-pacific region.

As a president of KHIDI that organize the whole events of BIO KOREA 2009 including AHC
Workshop, | will wholeheartedly support to provide the utmost efforts throughout the
workshop for a pleasant and safe stay of all the participants.

Ladies and Gentlemen,

To conclude my remarks, | would like to extend my sincere appreciation once again to all of
you for participating in the second workshop of APEC Harmonization Center.

I wish every one of you success and happiness. Thank you.

Bup Wan Kim
President of the Korea Health Industry Development Institute (KHIDI)
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III. Articles on the AHC Biosimilar Workshop

APEC Harmonization Center for Life Sciences launches its second workshop on biosimilars

Seoul, 11 August 2009

Following the great success of the first workshop on multi-regional clinical trials, the APEC
Harmonization Center (AHC) hosts its second workshop on biosimilars on the 16-18 of
September, at COEX, Seoul, Korea. This Workshop will be held in alignment with BIO
KOREA 2009, a major bio event in Asia, hosted by the Korea Food and Drug Administration
(KFDA) and organized by the Korea Health Industry Development Institute (KHIDI).

As serious and in-depth debates go on biosimilars, therapeutic biological products that are
similar to previously approved products, the AHC Biosimilar Workshop is expected to cover
overall features of the subject at the right moment. The workshop will address the
opportunities and challenges of biosimilars, introduce the details of existing EU guidelines
and WHO draft guidelines up to date, and foresee what should be done for the future
regulatory landscape on biosimilars. Especially, the workshop will focus on the obstacles that
developing economies are facing in current situation and explore the strategies that we can
effectively establish for global system. With the fruitful results of the workshop, the APEC
Harmonization Center is expected to play a role of a forum that properly and objectively
delivers the voices of both developing and developed economies to regulators, academia, and
industry stakeholders within the APEC region.

The APEC Harmonization Center hosted its first workshop in last June, 2009 with wide
participation of regulatory authorities, industry, and academia from 17 APEC economies.
Following the AHC’s inaugural ceremony on June 15, the workshop successfully raised
awareness and understanding on the key issues on multi-regional clinical trials. AHC
Workshop in series will provide the medium towards the sustained and long-term capacity
building activities that would contribute to regional economic integration, further leading to
the APEC’s effective facilitation and liberalization of trade and investment.

About the APEC Harmonization Center:

The APEC Harmonization Center is established under the authority of the APEC Life
Sciences Innovation Forum (LSIF) to provide a platform to address and resolve priority
concerns of APEC member economies on regulatory harmonization. In 2008, APEC
Ministers and Leaders specifically endorsed the AHC in the annual Ministerial Joint
Statement:

“Recalling our commitment to promoting regulatory reform and harmonization, we
welcomed and endorsed the establishment of the APEC LSIF Harmonization Centre in
Seoul as a key step forward.”

For more information:
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Please visit the APEC Harmonization Center website at www.apec-ahc.org or email to the
AHC Secretariat at ahckorea@khidi.or.kr
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AHC Workshop discusses issues on research and development related to biosimilars

Singapore, September 24, 2009: The delegates at the APEC Harmonization Center (AHC)
Biosimilar Workshop, held on the 16-18 of September at COEX, Seoul, discussed major
issues of Biosimilars research and development. This was the second workshop of the APEC
Harmonization Center, attracting interests of 434 participants from government authorities,
industries, and academia of 13 economies.

In the workshop, speakers from Asia, North America and Europe have delivered their
presentations on the present and the future of biosimilars. Beginning with the basic
background of biomedicine and biosimilars, each speaker shared his or her insights on the
current status of biosimilars in their own economies, explaining the challenges and obstacles
that may hinder economies’ path toward the regulatory harmonization. The workshop invited
many advisors for developing nations as lecturers, leading discussions after discussions on
biosimilars. The main objective was to discuss challenges and opportunities of biosimilars in
promoting APEC’s ideology of regional economic integration, trade facilitation, and trade
liberalization.

Both speakers and the participants raised the issue of interchangeability and that safety
should be regarded as the major concern for further development of biosimilars. For each of
the sessions, the participants and speakers engaged into active discussions, sharing their
knowledge on global biosimilars and how harmonized regulations should and would
respond to the biosimilars.

Source: BioSpectrum Bureau
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IT1. Major Scenes of the workshop

* Opening Ceremony

——
—

I REMARKS

Floor Announcement Opening Remarks
(Kyung-Won Jang) (Seung Hee Kim)

Welcoming Address Welcoming Address
(Sang Yong Lee) (Bup Wan Kim)
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Session[/(The Opportunities and Challenges of Biological Medicines)

Moderator
( Chi Young Ahn)

Presentation ( Jacques Turgeon)

Moderator: Or. Chiyoung Ahn

Speakers: Dr. Jacques Turgeon
! Chel y

Presentation
( Kum Cheun Wong)

Panel Discussion
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Panel Discussion Audience

= Session II (Regulatory Issues for Biosimilars)

Moderator Presentation
(Anthony Ridgway) (Michael Miienzberg)
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Presentation
(Eric Bigaud)

Presentation
(Estelle Michael)

Panel Discussion

Panel Discussion

Session [ (Regulatory Landscape on Biosimilars)

-
—
e

SERSION I
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Moderator
(Michael Muenzberg)

Presentation
(Anthony Ridgway)
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Presentation
(Arpah Abas)

Presentation
(Prapassorn Thanaphollert)

Presentation
(Soo-Kyoung Suh)
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Panel Discussion

Plenary, Group Photo Session

Plenary
(Feedback from Sessions)

Group Photo
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Group Photo
(Speakers)

Audience

Audience

Audience

=  GMP Pharmaceutical Ware Visit (Celltrion) & Seoul Tour
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IV. APEC Harmonization Secretariat (KHIDI)

AHC Secretariat is provided by KHIDI (Korea Health Industry Development
Institute).KHIDI is a non-profit government affiliated organization, working in
cooperation with the government, industry, and academia in policy making,
promoting industry, and supporting R&D. The secretariat is in charge of
operating the AHC, directed by APEC LSIF and APEC LSIF RHSC, and with
support of the AHC Advisory Board.

Organization Structure
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APEC LSIF

AHC Director
- Dr. Seung Hee Kim

AHC Secretariat
Secretary General

Advisory Board

- Dr. KyungWon Jang

(

AY4

Survey & Research Education & International e-Publication &
Div. Training Div. Cooperation Div. Website Div.
-Di.SooWoong Kim -DeDoHyun Cho - DzDoHyun Cho -Dr. SooWoong Kim
-Dr.SeYoung Kim - JaYoung Kim - JaYoung Kim -Dr. SeYoung Kim
-Seoln Moon - SeoRan Choi - SeoRan Choi -Seoln Moon
\-JungHoonWoo - JacKu Song - JacKu Song p \-JungHoou Woo
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Staffing & Contacts

Secretary General

Dr. KyungWon Jang

jangkw@Kkhidi.or.kr

+82-2-2194-7385

* Oversee operations and management of the

Secretariat

Program Coordinator

Dr. SooWoong Kim

Dr. SeYoung Kim

JaYoung Kim

poohaa00@khidi.or.kr
+82-2-2194-7457
e Team leader
- Division of Survey & Research
- Division of Education & Training
- Division of International Cooperation
- Division of e-publication & Website

seykim@Kkhidi.or.kr
+82-2-2194-7210
* Coordinate Activities on:
- Division of Survey & Research
- Division of e-publication & Website

jayoungkim@khidi.or.kr

+82-2-2194-7435
* Coordinate Activities on:
- Division of Education & Training
- Division of International Cooperation
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Program Support

SeoRan (Rachel)
Choi

Seoln (Simon)
Moon

srchoi@khidi.or.kr
+82-2-2194-7323
* Support Functions on:
- Division of Education & Training
- Division of International Cooperation
*  AHC Communications, Administrative Affairs

seoin@khidi.or.kr
+82-2-2194-7323
* Support Functions on:
- Division of Survey & Research
- Division of e-publication & Website
* AHC Communications, Administrative Affairs

JaeKu (Jack) Song

theweaks@khidi.or.kr
+82-2-2194-7234
* Support Functions on:
- Division of Survey & Research
- Division of Education & Training
- Division of International Cooperation
- Division of e-publication & Website

Special Support

Dr. DoHyun Cho

suicho@khidi.or.kr
+1-212-826-0900
* KHIDI NY Office Director
* Regional Communications & Cooperation
focal point
- North and South American Region

Minhye Park

* KHIDI NY Office

* Regional Communications & Cooperation
focal point
- North and South American Region

JungHoon  (John)
Woo

johnwoo@khidi.or.kr

+65-6884-7926
* KHIDI ASEAN Office (Singapore) Director
* Regional Communications & Cooperation
focal point
- ASEAN, APEC Secretariat
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Members:

Front Row (Left to Right): Seoln (Simon) Moon, SeoRan (Rachel) Choi, Dr. Kyung
Won Jang, JaeKu (Jack) Song, Dr. GangYong Park

Second Row (Left to Right): Dr. SeYoung Kim, Dr. SooWoong Kim, HwaSeok (Brian)
Suh, JaYoung Kim

Location and Contact Details

APEC Harmonization Center
Secretariat

Korea Health Industry Development
Institute (2 FI.)

57-1 Noryangjin-Dong, Dongjak-Gu,
Seoul 156-800, Republic of Korea
Tel) +82-2-2194-7323

Fax) +82-2-822-8811

E-mail) ahckorea@khidi.or.kr
Website) www.apec-ahc.org

e — I






