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Have you ever heard about Celltrion? {%/

From biosimilars to novel therapeutics,
Say hello to South Korea's "hottest’ company!
A true ‘first mover” within the industry!



“A true first mover! The Steve Jobs of the biosimilar industry”
Celltrion Chairman Jung Jin Seo (2016.4.6. Pressian)

‘Remsima’, the world’s first monoclonal antibody biosimilar,
receives US FDA approval (2016.4.6.)

‘Remsima’ records a 32% market share, within a year after its
European release (Market shares expected to reach 50% in 2016)

Korea'’s top exporter for biologics in 2015
($430 million)
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Scheduled to begin US sales of ‘Inflectra (=Remsima)’
in partnership with Pfizer, in November 2016

Vision : Become a top-10 global pharmaceutical company within
the next 10 Yedrs (Product pipeline currently valued at $10 Billion)

Investments made by JP MORGAN,
Temasek (Singapore), and Pfizer(Hospira)

2016.6.16. Ranked 42nd on Nikkei’'s Asia300,
a list of Asia’s biggest and fastest-growing companies!

(Samsung Electronics ranked 929)
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PROLOGUE

To the overseas
Individual and/or

Institutional Investors

Greetings.

We are the minority shareholders of the KOSDAQ (similar to NASDAQ of the US)
listed company Celltrion (KOSDAQ No. 068270)

If you (or your company) are a great admirer of the “Oracle of Omaha,” Warren
Buffett and Berkshire Hathaway, we encourage you to read this book carefully.
Whether you’re a full-time investor or a curious individual, we’re pretty sure that
you’ve either seen or heard about stories of stocks that have scorched up the price
column; fivefold, tenfold, or sometimes even more!

Thus we introduce you to Celltrion, one of those rare ‘pebbles’ that will surely turn
out as a ‘diamond in the rough.’

As of September 2016, the price tag for this ‘pebble’ is a mere $90.

Please hurry before the “Oracle of Omaha” makes his move. (We politely apolo-
gize if the reader is Warren Buffett himself!) Don’t miss your chance to become

the next Warren Buffett.

In November 2016,

Celltrion’s Remsima(US brand name: Inflectra), the world’s first monoclonal
antibody biosimilar, is scheduled to begin sales within the US in partnership with
the multinational pharmaceutical company Pfizer.

This new biosimilar is expected to seize over 50% of the original (Remicade)
drug’s market, which is estimated to be around $6 Billion.

As areference, it only took Remsima one year to record a market share of 30~40%
upon release in Europe. Its market share is expected to expand even more (to nearly
50%) by the end of 2016.

Surprisingly, Remsima is only one constituent of Celltrion’s strong biosimilar
product pipeline. With more biosimilars to come in the near (and distant) future,
Celltrion is more than capable of maintaining its status as a true first mover within
the industry.

In conclusion, we confidently recommend Celltrion to all overseas investors. And

for those of you who have already chosen Celltrion, Congratulations!

Luck is just around the corner!!
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CHAPTER 1

What is
CELLTRION?

1) The Foundation of Celltrion
2) The Company at a Glance

3) Ownership and Human Resource Structures

“We at Celltrion, are committed to bringing value to people by helping
them achieve healthier lives, and by doing so, hope to promote

the health and welfare of mankind.”

06 WHATIS CELLTRION?

“At first, I started this business to make money. As the company grew, it became
a form of patriotism. But now? I want to set an example for our country’s future
generation. My interest and investment in the healthcare industry is all because of
them. I want to let them know that the future is full of hope.”

(Chairman, Jung Jin Seo)

Since its foundation in 2002, we have made significant investments in human re-
sources, facilities and technology to become a global biologics company. Celltrion
develops, manufactures, and distributes therapeutics based on Recombinant DNA
and molecular biology.

“Advanced Therapeutics within Everyone’s Reach”

Our corporate slogan embodies the duties and responsibilities of Celltrion.

We strive to create a new paradigm in the global biologics industry by offering
alternative solutions for advanced therapeutics.

We are committed to providing affordable drugs to patients who previously had
limited access to advanced therapeutics, in particular, those hindered by the high
cost and relative shortage of antibody biologics.

During the decade, we were confronted with the daunting task of building the
necessary capacity and technologies. We grappled with the great complexity
of developing biosimilar mAbs as well as regulatory hurdles. But with an
indomitable spirit, we have taken these challenges head on, relentlessly yet
methodically pursuing research and development in promising projects and
investing accordingly

Fast forward to 2012, having received marketing approval for RemsimaTM,

the world’s first biosimilar mAb, we have not only

created a new market which credibly challenges the

dominance of the world’s leading multinational
pharmaceutical companies but also secured a
favorable position to dominate this market

for many years to come.

(Chairman, Jung Jin Seo)

CHAPTER 1
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1) The Foundation of Celltrion

Company begins with two researchers in 2002

Celltrion was founded in 2002 by two passionate researchers. At the time, the
monoclonal antibody biologics market and related patents were dominated by
foreign multinational pharmaceutical companies. This is when Celltrion created
the world’s first business model based on antibody biosimilars and aimed to estab-

lish a multinational pharmaceutical company of its own within Korea.

*To promote the health and welfare of mankind

*To be the world’s leading life science company through
innovative biologics

eSelf-esteem and happiness to our employees
eComfort and help to those who are in need
*Respect and delight to community

CORPORATE BUSINESS PRINCIPLES

Creativity

Biotechnology is a 21st century high-tech industry, where
the creativity of individuals becomes the driving force behind
growth, so Celltrion employees must value creativity when
working on all tasks.

Compliance with Principles

As a business based on valuing human life, the various
regulations and principles shall be thoroughly complied
with.

Innovative Spirit

The business goal of Celltrion is a difficult one to achieve
without infinite innovative spirit, and the Celltrion employees
shall work on their duties with an unquenchable innovative
spirit when working on all tasks.

Pursuit for the World’s Best

The business of Celltrion aims for the global market, instead
of only the domestic market, and to achieve success amid
the competition with global companies, where all officers
and researchers shall aim for the world's best standards
and shall have the abilities corresponding to such aim.

CHAPTER1
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roduction facility for VaxGen’s HIV vaccine is constructed

In 2002, VaxGen, an offshoot of Genentech (the manufacturer of Herceptin,
Rituxan, and Avastin), was searching for an opportunity to construct a production

facility to test its HIV vaccine ‘AIDSVAX.

At the time, ‘AIDSVAX’ was in the midst of phase 3 clinical trials, and VaxGen
was in need of a major cell cultivation facility for future commercialization. It
was within this context in which Celltrion was founded by VaxGen and two other

primary investors, Nexol Co. Ltd. and KT&G.

Withdrawal of VaxGen, New CMO agreement with Bristol-Myers Squibb

However, VaxGen’s’AIDSVAX’ unfortunately failed phase 3 clinical trials and
the plans for the 50,000 liter capacity facility that was being built were suddenly
thrown up in the air. Celltrion overcame this unexpected crisis by signing a CMO

agreement with Bristol-Myers Squibb (BMS).

At the time, BMS was also in the midst of phase 3 trials in the US for Orencia
(Abatacept; a drug for treating rheumatoid arthritis). By signing a 10-year
supply agreement worth a maximum of $2 Billion, Celltrion established the
foundation for acquiring advanced techniques and valuable know-hows for

manufacturing biologics.

HE22-BMS HEGSHX X HIE &

'Lthll" Bristol-Mwver .

Biosimilar development and cGMP facility approval

The construction of Celltrion’s Plant 1 began in March of 2003, based on the
technology and know-how of VaxGen. After its completion in July of 2005, the
plant laid the foundation for future CMO businesses and biosimilar production

by acquiring cGMP approval from the US FDA and GMP approval from the EU.

In March of 2014, Celltrion struck partnership deals with Mundi Pharma, Kern
Pharma, and Biogaran to secure global distribution routes and to receive further

investment for biosimilar development.

1"
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bout us

CELLTRION is a compound of the words CELL(the basic unit of all living
organisms) and TRIONS (the Big Dipper). It represents the company’s ambition
to serve as a guiding star within the bioindustry. Celltrion’s symbol mark is a
depiction of a dividing cell, an aspect that characterizes the bioindustry. It is also
an expression of both diversity and dynamicity. The green color symbolizes trust
and safety regarding Celltrion and its products. As of 2016, Celltrion is being lead
by Chairman Jung Jin Seo and co-CEOs Hyoung Ki Kim (Finance sector) and
Woo Sung Kee (Manufacturing & R&D sector).

“A coexisting tomorrow will be created” “for the happiness of humanity”
co-CEOs Woo Sung Kee (Manufacturing & R&D sector).and Hyoung Ki Kim (Finance sector)

ocation / Capacity

Both of Celltrion’s manufacturing facilities, Plant 1 and Plant 2, are located in
Songdo, Incheon and have a combined capacity of 140,000 liters. The company is
planning to add an additional manufacturing capacity of 170,000 liters by expand-
ing Plant 1 and building a new facility. The new Plant 3 will push Celltrion’s total
capacity to 310,000 liters, making it one of the largest manufacturing facilities in

the world. With a total capital of $1.75 Billion, total assets of $4.2 Billion, and over

1,000 employees, Celltrion is truly a world-class pharmaceutical company.

The First Manufacturing Plant The Second Manufacturing Plant
50,000 liters (4 lines x 12,500 liters) 90,000 liters (6 lines x 15,000 liters)
Asia’s First Mammalian Cell Cultivation Facility Approved Capable of manufacturing Active Pharmaceutical
cGMP Manufacturing Production Facilities by US FDA Ingredients (APIs) to final injectable products.

usiness strateqgy

Celltrion’s step-by-step business strategy towards becoming a leading global

pharmaceutical company

Establish core technology and infrastructure (Production of therapeutic
monoclonal antibodies), Operate US FDA approved facilities, Secure
a stable revenue model, Secure technology for biosimilar development

Develop company’s own products (Biosimilars/Biobetters), Develop
and launch company’s own biologics, Establish global marketing and
sales network

Develop innovate drugs, Develop new antibodies and vaccines
for various infections (viral) diseases, Develop innovative therapeutic

monoclonal antibodies, Develop next-generation biologics

Grow into a leading global pharmaceutical company
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BUSINESS STRATEGY

We will grow into a global

leading biologics company
through phased business
strategies.

Grow as a
leading biologics
company

Innovative Drug

- Development of innovative antibodies
and vaccines against various infectious
(virus) diseases

- Development of innovative novel
monoclonal antibody biologics

- Development of next-generation
biologics with ADC technology

Biosimilars / Biobetter

- Develop and launch our own biologics

- Accumulate technology and know-how in
drug development and clinical trials

- Establish global marketing and sales network

Build infrastructure and secure revenue model
Contract Manufacturing Organization (CMOQ)

- Large scale facility operation approved by U.S. FDA
- Secure stable revenue for next step
- Secure technology for the development of biosimilars

WHAT IS CELLTRION?

Develop our own product

Business Performance / Status

2015 marked the 6th year in a row in which Celltrion recorded a trade surplus.
During the first half of 2016, European market shares of Celltrion’s Remsima
exceeded 32%. In addition, after receiving US FDA approval for Remsima on
April 2016, Celltrion is ready to set foot on the $5 Billion US biosimilar market.
US sales of Remsima are expected to start some time during the 4th quarter of
2016, and europe market shares for the drug is expected to reach 50%. As can be

seen, Celltrion is truly a ‘First Mover’ within the biosimilar industry.

November CT-P10 (Truxima) approved by Korea (MFDS)

October  Application for approval of Herzuma is submitted in the EMA
Application approved for clinical trial phase 2b of CT-P27

June Begins global clinical trial phase 3 of CT-P13 SC (Remsima SC)

April Remsima is approved by the US (FDA)

February  US FDA Advisory Committee recommends approval

August  Remsima is approved by Australia (TGA)

July Remsima is approved by Russia (Minzdrav)
June The First and the Second Plants receive approval from the
FDA of U.S. on all cGMP manufacturing facilities
April Remsima is approved by Brazil (ANVISA) and Venezuela [INHRR)

February Remsima begins sales in Europe (Total of 12 countries including
Germany, France, UK, Italy)

July Remsima is approved by Japan (PMDA) and Turkey (TITCK)
January  Herzuma is approved by Korea [MFDS) and Canada (Health Canada)
Application approved for clinical trial of 2a of CT-P27

November Applies for temporary bridging clinical trial for US FDA approval of
Remsima. Successfully completes clinical trial phase 1 of CT-P27
August Remsima is approved in Europe (EMA]

PP P B B

June Successfully completes global clinical trial phase 1 of biosimilar CT-P10
April Begins global clinical trial of CT-P27
July Remsima approved by Korea (MFDS)
CHAPTER 1
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CHAPTER 2

3) Ownership and Human Resource Structures

As of March 3, 2016, Celltrion’s major shareholders include Celltrion Holdings,

Celltrion GSC, Ion Investment (14.32%), and ESOP(0.91%). It’s noteworthy that H 6 / a n C e a t :

the minority shareholders account for 64.17% of the company’s shares (Based on

data from December 31, 2015). Th e W 0 r/ d OF

Ion Investment is an investment company owned by the Singapore government, . / . /
which became known domestically after its decision to invest $200 Million in B I 0 0 9 / CS o
Celltrion on May 2010. Ion Investment has further increased its investments since

then and currently holds 14.3% of Celltrion’s shares.

As of March 2016, Celltrion boasts a stellar human resource pool which includes
36 board members and 1,000 employees. Of the 1,000 employees, the production
unit represents the largest portion (46.9%), followed by the R&D unit (38.8%), and

the management support unit (11.5%).

e Celltrion : R&D, clinical testing, regulation, approval, and production of biologics

e CelltrionHealthcare : Global sales and marketing of biologics.

e CelltrionPharm Inc : Production and domestic sales of chemically-synthesized
drugs. Domestic sales of biologics.

¢ Celltrion Chemical Research Institute :
Research and development of chemically-synthesized drugs
and biobetters (ADC).

1) Pharmaceuticals : Chemically-synthesized drugs vs Biologics

2) Understanding therapeutic monoclonal antibodies
3) Development, clinical trials and approval of biosimilars

16 WHATIS CELLTRION? CHAPTER2 17
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1) Pharmaceuticals : Chemically-synthesized drugs vs Biologics

Generally, drugs can be classified as one of the following:

Pharmaceuticals

Chemically-synthesized drugs :

Any chemically synthesized, extracted, and refined pharmaceutical

product.

Generic drugs :

A “chemical copy* of an original drug following its patent expiration.
The generic drug is bioequivalent to the original drug, but has a substan-
tially lower cost. However, when compared to new drugs, generic drugs

have relatively higher toxicity and lower efficacy.

Biologics :
Any pharmaceutical product that is derived from a biological source.
Biologics include human blood/plasma and their derivatives, vaccines,
recombinant therapeutic proteins, cell therapy, gene therapy, and other
products approved by the MFDS(Ministry of Food and Drug Safety,
SOUTH KOREA)

Biosimilars :
Generic versions of the original biologics. Also known as biogenerics
:Biosimilars may contain micro variations, depending on the organism
chosen for production (Yeast, E. coli, animal cell, etc), culture condi-
tions, and purification methods. For a biosimilar to be approved, it must
demonstrate that it’s either bioequivalent or comparable to the original

product through clinical trials.

Biologics are relatively safe and have low toxicity. They show great therapeutic

effects, especially in treatment of chronic diseases. However, in many cases, the

use of biologics are limited due to their high costs.

In contrast to the classic generics which are structurally identical to their original
counterparts, biosimilars, (biogenerics) may display slight differences in structure
from the original product depending on the manufacturing process. These ‘bio-
similars,” which are laboratory generated clones of high-priced biologics, provide
the same pharmaceutical effects at much more affordable prices, and improves
patient access to medical treatments. (*Reference: Laboratory of Bioantibacterials,

College of Pharmacy CHA University, etc)

2nd Generation Biosimilars

- = .:q_ =
‘% LB il

Exact replication is impossible due to subtle differences
in the final products resulting from varying culture conditions
and purification methods.
Thus, ‘Biosimilars’ are defined as being highly
‘similar’ to the original product.

Replication is easy as long as
the chemical formula of the
original pharmaceutical
product is known

Intricate molecular structure
leading to difficulties in
development, causing immense
expenditure and high market

The relatively simple
molecular structure allows
for lower cost and faster
development

Replication is fast and
inexpensive as it is done by
chemical synthesis

barriers
Time taken for development: Time taken for development: Time taken for development:
2~3 years 3~5 years 5~10 years
Cost : $17~26 Million Cost : $17~26 Million Cost : $260 Million

The differences between chemically-synthesized drugs and biologics can be sum-

marized as the following:

Biosimilar Generic drug

Derived from living cells, tissues, etc | Chemical synthesis
Similar to new drug development Bioequivalence studies
Complex Simple

Very large Small

Structurally variable Unstable Stable

Approximately 2~4 years Approximately 6 months
$250~650 million $0.8~5 million




Cost for clinical trials : “Approximately $250~650 million” for biosimilars.

Generally, biologics can be categorized as recombinant therapeutic proteins, cell

therapeutics, gene therapeutics, or biological products. Biological products can be

further divided into blood/plasma derivatives and vaccines.

Biologics

Recombinant

Biological products

Category therapeutic thgrzl:oy tf%fggy Blood/Plasma
proteins derivatives Vaccines

Peptides Living cells Genetic Blood Proteins or

or proteins cultured, material components microorganisms
Active produced proliferated, and plasma used for disease
ingredient by genetic selected, and derivatives prevention

recombination | manipulated in

technology vitro
Korean $460 Million $9 Million - $381 Million $593 Million
market (30.1%) (0.1%) (25.7%) (39.9%)
(Percentage)

Growth Somatic cell DNA Red blood Influenza vaccines,

hormone, therapeutics, | vaccines cells, platelets, | pneumococcal

insulin, stem cell plasma albumin,| vaccines, etc
Examples anticancer therapeutics etc

drugs,

autoimmune

therapeutics

20 AGLANCEAT: THE WORLD OF BIOLOGICS

2) Understanding therapeutic monoclonal antibodies

Antibodies are an essential component of our immune system. They recognize and

bind to specific antigens, thereby neutralizing their effects. The ability to recog-

nize specific targets have helped antibodies become a useful tool in the treatment

of many diseases.

The antibodies used for treatment of disease are usually monoclonal, meaning

that they are made from identical immune cells and therefore recognize the same

part of a certain antigen. These therapeutic monoclonal antibodies bind to specific

markers on immunoregulatory proteins or cancer cells, and initiate (or alter) our

body’s immune response.

3) Development, clinical trials and approval of biosimilars

The following table shows the overall process of developing a biosimilar product.

Cell Line Ar
Preclinical
Development Development IND Approval Clinical Trials BLA Approval
LS and Studies
Development
Determine Design Apply data on Works to limit Evaluate the
structural preclinical bioequivalence | the number of biosimilar’'s
equivalence with studies tothe FDA's IND| clinical cases safety and
reference drug program efficacy
Analyze Choose Design Compare CMP evaluation
dispersion of appropriate comparative biosimilar with
reference drug animal model | clinical studies | reference drug
Compare
mechanisms
of actions
(MoA)
2~5yrs 2~4 yrs 1~1.5yrs
¢ IND : Investigational New Drug, (www.FDA.gov)
¢ BLA : Biologics License Applications, (www.FDA.gov)
* GMP : Good Manufacturing Practice
CHAPTER 2
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The following table describes each stage of the development process in detail.

Stage

Cell Line
Development &
Process
Development

Notes

- Cell Line Development
The process of developing a stable cell line for
biosimilar production.

- Process Development

The step of developing a production process
based on the newly established cell line.
Characteristically, the production process of
biosimilars is similar to that of the original product.
However, certain improvements in cell culture and
other manufacturing stages are applied to achieve
competitiveness.

The focus of this process is to develop a
biosimilar that is qualitatively comparable to the
original drug.

Task

Demonstrate
equivalent
product quality

The process of studying the toxicity and
physicochemical properties of the newly

developed biosimilar in animal models (such as Perform
Preclinical mice or monkeys), prior to human clinical trials. preclinical
Development The comparability between the biosimilar and the stg%eossvi\gth
and Studies original drug is also investigated during this step. | compliance with
Preclinical studies are outsourced to experienced | GLP regulations
contact research organizations (CRO) to ensure
better preparation for the following IND process.
The investigation of the preclinical data of the
newly developed biosimilar to decide whether it is
IND Approval appropriate for clinical trials. The newly developed Global CRO
biosimilar must obtain IND approval in order to
proceed human clinical studies.
The process of determining the safety and
efficacy of the newly developed biosimilar in Global CRO
Clinical Trials humans. Large quantities of the original drug are F&FL&P,
purchased during this stage (as a reference drug) Gentral Lab
for comparison with the biosimilar.
A comprehensive process which reviews the
product quality and the results of both preclinical
BLA Approval and clinical studies. Once the application is Global CRO

cleared and receives final approval, the drug may
be sold on the market.

22 AGLANCEAT: THE WORLD OF BIOLOGICS

Clinical trials are classified into the following phases. The results of the clinical

trials are reviewed during the Biological License Application(BLA) process.

Clinical Trial Phase Notes

Testing within a small group of people to evaluate the safety of
Phase 1 the drug and to identify side effects. The aim is to screen drug
safety while testing different administration methods and doses.

Testing within a larger group of people to further evaluate the
safety of the drug and determine its efficacy.
As with phase 1 trials, different drug administration methods and
doses are tested.

Phase 2

Testing within large groups of people to confirm the drug’s safety
Phase 3 and efficacy at a specific dose/administration method, which was
determined as a result of phase 1 and 2 trials

In contrast to new drug development which must undergo all three phases, clinical
development of biosimilars typically skip phase 2 trials because the administration
methods and doses have already been established by the original drug.

Yet, as can be seen below, the failure rates for new drugs are very high. Even
for drugs that have entered phase 3, failure rates are nearly 50%. Biosimilars are

thought to have similar failure rates to new drugs.

Failure rates for different development proceses The ‘valley of death’ in new

drug development

Inception Pre-lead  Lead IND INA

3-5year 1 year 2 year 5 year
Drug Lead Pre-clinical
Descovery [ Selection Development Ph;_s; I Ph;_s; I Appr:loval
10k-30k 30-60 10-20

Value Infection

Value of Opportunity

A\ 4

@2015 TSPL, Inc. “Valley of Death” Development Timeline

CHAPTER 2
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Biologics must undergo the following production processes before registering for

final approval.

Microorganism| Seed train Main Cell e Fill &
selection culture culture harvest Rurification finish
The small
volume
culture for ' . N
T eelesiien generating Thle fmalf T?e extra(_:tlon Flltra_thn,l
of the final an adequate eLliLie = Gif el ol preclpieiien, Addition of
roduction number of cells using from the chromatography, buffers
?nicroorganism ol oy e production production etc / Takes
innoculation bioreactors | microorganism | 2~4 days
of a roduction
bioreactor

* Culturing : The process in which the frozen cells are thawed and expanded with flasks, seed
bioreactors, and production bioreactors, and the substance of interest
(such as a protein) is extracted by centrifugation.

* Purification : The process in which the impurities and viruses are eliminated from the
extracted protein. The purified substance is called the drug substance (DS),
and is filled into a bottle.

* Fill and Finish (F&F) : The process in which the drug substance (DS) is formulated to an
injectable form and is filled into a container (vials, syringes, etc).
The final product of this process is called the drug product (DP).

For a manufactured product to be sold on the market, it must go through an FDA
(or a regulatory body in a different country) approved ‘fill & finish (F&F)’ and
‘labeling & packaging (L&P)’ process.

The F&F process may slightly differ depending on whether the final product is
desired to be a liquid form or a lyophilized form (powder). The initial steps for

both forms are identical: the drug substance is mixed with a buffer and filled into

a vial.
If the final drug product is desired to be a liquid, a rubber stopper is inserted and
the vial is capped. In contrast, if the final product is desired to be a powder, the

rubber stopper is halfway inserted and the drug substance is lyophilized before

capping.

Once capping of the vial is complete, it is put into a plastic tray and packaged in a

shipping box.

The result of the F&F process is an unlabeled vial containing the drug substance.
Naturally, the next step is adding a label onto the vial. This label must include
specific information on the drug such as descriptions, precautions, and expiration
date. The drug product must complete a regulated L&P process in order to be

available for sale.

For pharmaceuticals, both the product and the manufacturing facility must be
approved by the responsible regulatory body. Conditions for approval may vary

among different regulatory bodies.

A flow chart illustrating the overall process of Celltrion’s biosimilar development

and its sales

Product Development (Laboratory Stage) — Quality Check — Non-clinical Batch
Production — Non-clinical studies (Animal Testing) — Clinical Batch Production —
Clinical Trials (Phase 1/2/3) — Manufacturing Facility & Product Check (Process
Validation Batch Production) — Finish Clinical Trials — Common Technical Docu-
ment(CTD) Registration (Overview + Quality + Nonclinical + Clinical Modules)

— Marketing Approval — Production & Sales

25



CHAPTER 3

Core Technologies &
Product Pipeline of
CELLTRION
Surprising the World!

1) The Core Technologies of CELLTRION
2) Celltrion biosimilar and pharmaceutical surprising the world

“On April 6th of 2016, Chairman Jung Jin Seo let out a big sigh of relief and
unleased a huge smile. The US FDA's had just approved Celltrion’s biosimilar
product ‘InflectralRemsima)’ for marketing. It was a moment of redemption
for both him and the company which had to pave its own road and endure for
14 years, despite all of the doubters and naysayers. The FDA approval meant
that the doors were open to the world’s biggest market, which was estimated
to be around $ 20 Billion. It also cemented Jung Jin Seo’s status as a ‘Salary-
man legend,” whom started off as a ordinary salary man and later became the
chairman of one of the world’s rising bioenterprises. This is truly a feel-good
story, not only for the Koreans, but also for the people in general around the

globe.”

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

1) The Core Technologies of CELLTRION

Celltrion is a global biopharmaceutical company that is committed to the develop-

ment and production of monoclonal antibody biosimilars and novel therapeutics.

In general, biosimilars can be classified as either first generation or second gener-
ation biosimilars. The first generation biosimilars are relatively simple in structure
and examples include proteins and hormones such as Somatropin (human growth
hormone, HGH), Filgrastim (granulocyte colony stimulating factor, G-CSF), Epo-
etin(erythropoietin, EPO), and Insulin. In contrast, second generation biosimilars
are more complex in structure and have a higher molecular weight, and therefore,
require higher technical skills for its production. Quality analysis is also essential,
as the biosimilars are produced by living cells. The different skill levels of dif-
ferent companies participating in biosimilar development and production can be

compared to either a bicycle, car, or plane.

Difficulties in the Development of Biologics

Compared to chemically synthesized pharmaceuticals, biologics display complex crystal structures
resulting in a more challenging process for development an d production.

Differences in the level of technology required for the development of biologics compared to generic
pharmaceuticals are analogous to the technological differences observed between development of a
bicycle, automobile and airplane.

Generics 1st Generation 2nd Generation
Biosimilars Biosimilars

180 DALTONS 5,700 DALTONS
150,000 DALTONS

#DALTONS IS THE UNIT FOR ATOMIC MASS

CHAPTER3
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The therapeutic monoclonal antibodies being studied and produced by Celltrion
are one of the following;
1) mouse antibodies originating from 100% mouse amino acid sequences,
2) chimeric antibodies constituted by mouse variable regions and
human constant regions,
3) humanized antibodies in which the mouse framework sequences
are replaced by human sequences, or

4) human antibodies originating from 100% human amino acid sequences.

The four major technologies of Celltrion are:

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

P Cell Line Development : Unlike the production of chemically-synthesized
drugs, which use organic synthesis, the production of biosimilars require the use of
living cells. Therefore, it is essential for any company trying to break into the bio-
similar business to have an established cell line development technology. Celltrion

currently holds its own cell line development methods, including a vector system.

Establishing a stable expression of the foreign DNA of interest in a mammalian
cell line requires the use of selectable marker genes (such as neomycin phospho-
transferase) which are transduced into the host cell. The foreign DNA and the
selectable marker genes can be introduced to the host cell as a single vector or

co-transfected as separate vectors.

The host cells most commonly used for commercial-scale manufacturing of bio-
logics are CHO (Chinese hamster ovary), DHFR (dihydrofolate reductase) negative
CHO, CHO K1, BHK (Baby Hamster Kidney), NSO, SP2/0 and human cells.

Efficient gene expression requires the help of different cellular components.
One example is MAR (matrix attachment region), also known as SAR (scaffold
attachment region), a sequence in the DNA that regulates gene expression by me-
diating structural organization of the DNA. Generally, the MAR sequence must be

inserted into the host genome for it to properly function.

In addition, MAR sequences (which are more than 70% AT-rich) are known to

increase the expression of transgenes of the transformed animal cell line.

Celltrion has developed its own animal cell expression vectors to ensure
the efficient expression of foreign DNA. The company has also developed

its own method for selecting highly efficient recombinant cell lines.

P Cell Culture Process Development : After developing an adequate cell
line, a proper cell culture process must be established to ensure optimal produc-

tion. And since cell cultures require expensive media and equipment, a stable and
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high-output culture process is crucial for the reduction of production costs. In other
words, the cell culture process is one of the most important factors in securing
price competitiveness of the final drug product (medicinal product). In particular,
developing optimal environments for various processes (from small-scale research
to large-scale commercial production) calls for state-of-the-art technologies and
know-how. The cell culture media used for the mass production of Remsima is

currently being supplied by HyClone, a subsidary of General Electric.

An overview of cell line development and cell culture

P Purification Process Development : The extraction and purification of
therapeutic monoclonal antibodies from the culture media is an important step in
production. This step requires the use of high-priced consumable materials, and
therefore, establishing an optimized purification process is essential in reducing
production costs.

The two most important factors for reducing production costs are antibody

recovery efficiency and purification efficiency.

Celltrion has developed its own purification techniques such as protein A chro-
matography using switching column with continuous feeding, calcium phosphate
precipitation, and mixed-mode chromatography, resulting in a two-fold increase

in antibody yields.

The purification process
The bioreactor animal cell culture process

P Assay Method Development : After a cell line has been established and the
resulting antibodies have been purified, the next step is to analyze the glycosyla-
tion patterns of the antibodies. Glycosylation analysis is essential in understanding
the structure of the antibody that has been produced, and demonstrating its bio-
similarity to the original drug in terms of safety, purity, and potency. Therefore,

developing an elaborate assay for glycosylation analysis is essential in determining

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

the overall success of the biologic. These assays must be conducted regularly, as

cells are constantly undergoing change.
In addition, the handling and preservation of biologics can be tricky, when

compared to chemically-synthesized drugs, and there is always a risk for the drug

being spoiled during distribution. Therefore, biologics need extra attention.

2) Celltrion biosimilar and pharmaceutical surprising the world

Biologics

Product Target Original Major

Name  Substance Name Indication Development Status

Approved by the US FDA and

Remsima/ > ' Autoimmune | MFDS(SOUTH KOREA).
Inflectra Infibdmab Remicade (J8.) diseases Also approved in EU, Canada
and Japan

Biosimilar Candidates

Product Target Original Major
Name Substance Name Indication

Development Status

. . Approved by the
CT-PO6 Trastuzumab | Herceptin (Roche) | Breast cancer MFDS(SOUTH KOREA)

Rituxan/MabThera | Non-Hodgkin

CT-P10 Rituximab Applied for EMA approval

(Roche) lymphoma
CT-P0O5 Etanercept Enbrel (Amgen) Rhe‘%ﬁ*‘ato'd Pre-clinical study
arthritis
. . Colorectal .
CT-P15 Cetuximab Erbitux (BMS) cancer Pre-clinical study
s " Synagis Respiratory
CT-P14 Palivizumab (Asterazeneca) r T a— Under process development
CT-P17  |Adalimumab | Humira (Abboti) Sgﬁﬁﬂrgato'd Pre-clinical study
Colorectal

CT-P16 Bevacizumab | Avastin (Roche) Pre-clinical study

cancer
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Product
Name

CT-P27

CT-P26

CT-P19

CT-P24

CT-P25

Biosimilar Candidates

Research Partner

Severance Hospital, US CDC, Seoul
National University, etc

Celltrion Chemical Research Institute

US CDC, etc

Severance Hospital, Konkuk
University, etc

Target
indication

Influenza

Breast cancer
(ADC)

Rabies
Hepatitis B

Influenza

Development Status

Completed global clinical trial
phase 2a

Pre-clinical study
Under process development
Under process development

Under process development

Blockbuster drugs are either one or the other; the first drug to be developed “First

in Class” or the best drug to be developed “Best in Class”.

Celltrion’s Inflectra(Remsima) is a “First in Class” biosimilar of the “Best in Class”

anti-TNF-o agent Remicade, which is used to treat rheumatoid diseases.

Celltrion’s Herzuma is a “First in Class” biosimilar of the “Best in Class” anti-cancer

drug Herceptin, which is used to treat breast cancer.

Celltrion’s Truxima is a “First in Class” biosimilar of the “Best in Class” anti-cancer

drug Rituxan, which is used to treat Non-Hodgkin lymphoma. Truxima is currently

competing with Sandoz’ rituximab biosimilar.

The following table shows the top 10 best-selling biologic drugs. Celltrion currently

has biosimilar pipelines for 6 of these drugs.
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1. CT-P13 (Remsima)

diiim

Generic Name : Infliximab

Brand Name : Remsima, Inflectra

Indications : Rheumatoid arthritis, Ankylosing spondylitis,
Crohn’s disease, Ulcerative colitis, Psoriasis, etc

e The world’s first biosimilar monoclonal antibody. Currently exported to
72 countries

e Seizes over 40% of the European market within a year, US debut
scheduled for November of 2016

e CT-P13 Will be sold under the brand name “Inflectra” by Pfizer

Remsima is a biosimilar of Johnson & Johnson’s TNF-a autoimmune drug,
Remicade.

TNF-a is a proinflammatory cytokine that can be seen in many different types of
autoimmune diseases. Many drugs target this TNF-o (anti-TNF-a drugs) for treat-

ment. The blockbuster drugs Humira, Enbrel, and Remicade are good examples.
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The US-based global pharmaceutical company Johnson & Johnson is currently
selling an anti-TNF-a drug under the brand name Remicade. Celltrion’s Remsima
is a biosimilar of this drug. Remsima received approval from the MFDS(SOUTH
KOREA) in July of 2012, and a year later, the EMA (European Medicines Agency)
approved its use within Europe as well. In April of 2016, Remsima became the first

biosimilar monoclonal antibody approved by the US FDA.

Remsima is expected to compete not only with the original drug (Remicade), but
also with other TNF-a inhibitors, which share the same indications. The global
market for TNF-a inhibitors is estimated to be around $ 30 Billion, with the US
market alone accounting for $ 20 Million. The three blockbuster drugs within this

market are Remicade (J&J), Humira (AbbVie), and Embrel (Amgen).

Assuming that Remsima succeeds in taking over 20% of the market, this would

lead to a sales of approximately $ 7 Billion.

The reasoning behind this assumption (that Remsima will take over 20% of the
market) is the fact that Remsima quickly took over more than 30% of the original
drug market in several major European countries within a year upon release.
Moreover, the US CMS (Center for Medicare & Medicaid Services), which covers
half of the US market, recently finalized a policy that gives incentives to physicians

who prescribe biosimilars.

The newly modified CMS Biosimilar Reimbursement Rule under Medicare Part
B is especially noteworthy, as it gives a 6% incentive to physicians who prescribe
biosimilars based on the average sales price of the reference biologic product (the
original drug). According to the updated Reimbursement Rule, physicians will
continue to receive the 6% incentive when prescribing a biosimilar, but not nearly

as much when prescribing the original drug.
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Considering the biosimilar-friendly
environment of the US market, the
$7 Billion-in-sales of Remsima is a
realistic scenario.

¢ The indications for the drug are rheumatoid arthritis, ankylosing
spondylitis, psoriatic arthritis, Crohn’s disease (adults), ulcer-
ative colitis, and psoriasis. The original drug, Remicade, record-
ed a global sales of 8.36 billion dollars in 2015.

The effectiveness of administering Remicade for the treatment of
pediatric Crohn’s disease is currently under investigation through
PMS(Postmarketing surveillance) by Johnson & Johnson. If pe-
diatric Crohn’s disease is approved as an indication of Remicade
use, the same would be held true for Remsima as well.

Remsima is an effective biosimilar replacement for Remicade. It
shares similar indications with Humira and/or Enbrel, and there-
fore, can be used in patients taking such drugs as well.

As with Remicade, Remsima is administered to the patient via
intravenous injection. However, for some patients the regular
hospital visit and subsequent 2-hour drug injection may be a
bothersome task. Celltrion has recently applied for clinical trials
for a new drug, Remsima SC, which can be administered via
subcutaneous injection by the patients themselves (similar to
Humira and Enbrel), reducing patient inconvenience.

It must be noted that although US sales of Remicade, Humira,
and Enbrel saw an increase, their sales outside of the US de-
creased. This observation highly suggests that Remsima, which
shares the same mechanism of action as the other TNF-a inhibi-
tors, was successful in taking away patients who were previous-
ly on Humira and Enbrel.

¢ Sales breakdown of Remicade, Enbrel, and Humira, by indication
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¢ J&J, AbbVie Shares Drop on “Potential Drug Competition (Cell-
trion)“(The Wall Street Journal, 2016.2.5)
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e The shares of several pharmaceutical companies on NASDAQ,
such as J&J and AbbVie, took a hit due to the emergence of
Celltrion’s biosimilar product, Remsima. This marked the first
time a South Korean pharmaceutical company made direct im-
pact on NASDAQ shares.

e The FDA Advisory Committee approves Celltrion’s Remsima,
making it the first biosimilar monoclonal antibody to be ap-
proved in the US (2016.2.9).

e The US FDA provides webcasts (internet streaming) of the meet-
ings to the public, in order to show the fairness and objectivity
of the process.

Question =24

VOTE: Doy the Committee agree that based on the totulity of
the evidence, CT-P 13 should receive licensure as a blosimilar
product to US-lieensed Remicade for each of the indications
for which US-licensed Rembcande s curvently licensed and CT-
P13 = eligible for Bcensure [RA AS, PsA, Pe0, adult €D,
peduatric CD, adalr UC)?

A DISCUSSION: Plrasw explaln the reaum b your vote, |1y
o, expain whartioes Vhis wins apglicable fo all or wme of the
mdicatbons ancd ity
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¢ Celltrion’s biosimilar takes over the Norwegian market...Records
59% market share during the first quarter: Sales of the trio of
original drugs, including Enbrel, take a hit — The graph on the left
shows the first quarter shares of the Norwegian TNF-a market.
Remsima took over 22% of the market within a single quarter (3
months), while the market shares of Enbrel, Humira, and Remi-
cade fell by 6%p, 3%p, and 13%p respectively.

The drop in market shares for Humira, which previously lacked
biosimilar competition, and Enbrel, which was in competition
with Benepali (another biosimilar), is especially noteworthy. This
suggests that the decrease in market shares of Enbrel+Humira
from 55% (end of 2015) to 34% (first quarter of 2016) was direct-
ly due to the success of Remsima. As was reported earlier by
Celltrion(2016. 5. 20.), “the number of prescriptions for Remsima
have greatly exceeded those of several original drugs, leading
to the speculation that these drugs have been successfully re-
placed by Remsima. In addition, Remsima seems to have also
penetrated the TNF-a market as well, shown by the decrease in
market shares of Enbrel and Humira.”

¢ According to statistics from April of 2016, the market shares
of Remsima was 92.9% in Norway, 96% in Denmark, and
88% in Finland.

Study suggesting that it is possible to switch Remicade with
the infliximab biosimilar (Remsima) in patients with psoria-
sis.

¢ Although there were limitations in the number of patients and
length of follow-up, a recent study conducted by the American
Academy of Dematology (2016. 6), reported that switching Rem-
icade with Remsima in patients with psoriasis did not induce
any significant change in clinical response or additional adverse
effects. The authors of the study also suggested that the use
of Remsima could potentially reduce the growing pressure on
health care budgets. The results of this study (and any many oth-
er reports) have greatly heightened the credibility of Remsima,
and may serve as a barrier against future biosimilar competition.
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2. CT-P10 (Truxima)

Generic Name : Rituximab

Brand Name : Truxima

Indications : Non-Hodgkin lymphoma(NHL), chronic lymphocytic
leukaemia(CLL) rhematoid arthritis(RA), microscopic
polyangiitis(MPA)

¢ Expected to receive EMA approval in 2016. Will be exported to 31 countries

e Several multinational pharmaceutical companies, including Samsung, halt
Rituxan biosimilar development

The US FDA-approved Rituxan is a chimeric anti-CD20 monoclonal antibody,
which is used to treat diseases such as non-Hodgkin lymphoma and rheumatoid
arthritis. It was developed by the multinational pharmaceutical company Roche.
CT-P10 (Truxima) is the biosimilar of this drug. The indications for CT-P10
(Truxima) are non-Hodgkin lymphoma and rheumatoid arthritis. The original

drug, Rituxan, recorded a global sales of $ 7.12 billion in 2015.

Truxima was submitted to the EMA on October 2015. On 15 December 2016,
the Committee for Medicinal Products for Human Use (CHMP) adopted a
positive opinion, recommending the granting of a marketing authorisation for
the medicinal product Truxima, intended for the treatment of non-Hodgkin’s
lymphoma (NHL), chronic lymphocytic leukaemia (CLL), rheumatoid arthri-
tis (RA), granulomatosis with polyangiitis (GPA) and microscopic polyangii-
tis (MPA). The applicant for this medicinal product is Celltrion Healthcare
Hungary Kft.

If approved by the EMA, Truxima will be available for sale in a total of 31 European
countries (28 EU countries and 3 EEA countries).

In 2010, a study reported changes in bG2 attributes of Rituxan (see picture on the right).
The bG2 (also referred to as BGL2 or Bglll) protein, which full name is Glucan en-
do-1,3-beta-glucosidase acidic isoform, is a restriction endonuclease (an enzyme that cuts
DNA). These restriction endonucleases cut the phosphodiester bonds of foreign DNA (see
picture) by recognizing specific DNA sequences, while leaving the host DNA untouched.
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e The world’s first anti-cancer biosimilar...Approved by the MFDS(SOUTH
KOREA)

¢ Drug used during targeted anticancer therapy. Scheduled to apply for
approval in both Europe and the US within the second half of 2016

Rituxan was already perceived as a tricky drug to produce a biosimilar copy, but

the manufacturing changes reported in 2010 made it an even more daunting task. Herceptin, which was developed by Genentech, a subsidary of the multinational
This lead to several multinational pharmaceutical companies such as Boeh- pharmaceutical company Roche, is one of the most frequently used drugs in
ringerIngelheim, Teva, Lonza and Samsung’s Bioepis halting their Rituxan targeted therapy of breast cancer. It specifically “targets” certain cancer cells while
biosimilar development. However, unlike the other companies, Celltrion was minimizing damage done to normal cells. The drug was first developed based on
ultimately successful in producing the Rituxan biosimilar, thanks to its world- the observation that certain breast cancer cells overexpressed the epidermal growth
class monoclonal antibody manufacturing techniques and vigorous efforts. factor HER2, compared to normal cells. This overexpression of HER2 induces cell
Celltrion’s biosimilar is currently awaiting EMA approval. growth beyond its normal limits, ultimately leading to tumor formation.
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Herzuma, Celltrion’s biosimilar of the original drug
Herceptin, received marketing approval from the
MFDS(SOUTH KOREA) in 2014, making it the world’s
first anti-cancer biosimilar.

The MFDS(SOUTH KOREA)
approved the use of Herzuma g E
in ‘metastatic breast cancer, e — Farione

early-stage breast cancer,
. . , w
and metastatic gastric cancer.

e The domestic approval of Herzuma is especially noteworthy be-
cause it marks the beginning of biosimilar use in the treat-
ment of severe diseases such as cancers. Herzuma is a tar-
geted therapy drug which interferes with the HER2 receptor, and
selectively destroys HER2-overexpressing cancer cells.

e Herzuma is scheduled to apply for marketing approval in Eu-
rope(EMA) within the second half of 2016, while application for
US FDA approval is expected to happen in the near future as
well.

¢ The indications for Herzuma are breast cancer and gastric can-

cer. The original drug, Herceptin, recorded a global sales of $ 6.6
billion in 2015.

r

LG 4 <l
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4. CT-P16 (Avastin)

Generic Name : Bevacizumab

Brand Name : Avastin

Indications : Metastatic colorectal cancer, breast cancer, non-small cell
lung cancer, cervical cancer, etc

e CT-P16 is a biosimilar of Avastin, a drug developed by the Swiss
pharmaceutical company Roche. The global sales for the original drug,
Avastin, marked 6.75 billion dollars in 2015.

The indications for CT-P16 are metastatic colorectal cancer, metastatic breast
cancer, non-small cell lung cancer, advanced or metastatic renal cell carcinoma,
glioblastoma, epithelial ovarian/fallopian cancer, or primary peritoneal cancer,

and cervical cancer. It’s main competitor is Merck’s Erbitux.

5. CT-P17 (Humira)

Generic Name : Adalimumab
Brand Name : Humira
Indications : Crohn’s disease, ulcerative colitis, ankylosing spondylitis, etc

CT-P17 is a biosimilar of the drug Humira (the drug is marketed under ‘Abbott,’
but was developed by AbbVie, which is a spin-off of Abbott Laboratories), one of
the true blockbuster drugs of all-time. Humira recorded a global sales of nearly
15 billion dollars in 2015. The indications for the drug are Crohn’s disease (both
adult and pediatric forms), ulcerative colitis, rheumatoid arthritis, ankylosing
spondylitis, sever non-radiographic axial spondyloarthritis, psoriasis, psoriatic
arthritis, polyarticular juvenile idiopathic arthritis, intestinal Behcet’s disease,
hidradenitis suppurative(HS), enthesitis-related arthritis (in patients over 6 years

of age), panuveitis, and moderate to severe chronic plaque psoriasis.
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6. CT-P14 (Synagis)

Generic Name : Palivizumab
Brand Name : Synagis
Indications : Respiratory tract disease, pneumonia, etc

Synagis was originally developed by MedIlmmune, a subsidary of AstraZeneca,
and then co-marketed by MedImmune and AbbVie. The indications for the drug
are respiratory tract disease and pneumonia. Synagis recorded a global sales of

660 million dollars in 2015.

7. CT-PO5 (Enbrel)

Generic Name : Etanercept
Brand Name : Enbrel
Indications : Rheumatoid arthritis, spondyloarthritis, etc

CT-PO05 is a biosimilar of Pfizer’s TNF-a blocker Enbrel. The indications for the
drug are rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, axial
spondyloarhtritis, and polyarticular juvenile idiopathic arthritis. However, due to
a recently granted patent, Enbrel is protected from biosimilar competition until

November 2028 in the US.
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Novel Therapeutics
1. CT-P27 (Navivumab)

Generic Name : Navivumab
Indications : Influenza — H1N1(Swine flu), H2N2(Asian flu),
H5N1,HON2,H7N2,H7N9 (Avian flu), H3N2(Hong Kong flu)

A universal influenza treatment monoclonal antibody drug.

Phase 2a clinical trials complete...US FDA designation as a “breakthrough
therapy” highly anticipated, following completion of phase 2b clinical trials.
Aiming to produce the world’s first commercialized biological new medicine. If
successfully developed, will replace Tamiflu, while potentially being selected as a

government stockpiling medicine.

PB1, PBE2, PA
(Transcriptase comphax) NF (Nucleocapsid)

‘Influenza’, An innovative influenza treatment & vaccine for influenza types
A, B and C. The drug was developed in collaboration with the US CDC(Centers
for Disease Control and Prevention) and Severance Hospital of Korea. Phase 2a

clinical trials for Navivumab have been completed.

e Celltrion’s CT-P27 has demonstrated efficacy over various ep-
idemic and seasonal influenza subtypes affecting humans in-
cluding most of the avian influenza subtypes (H1, H2, H3, H5,
H7, H9), through experiments in collaboration with both the US

CHAPTER3

45



46

CDC and Chinese government. Moreover, CT-P27 has the ability
to neutralize influenza viruses that have become resistant to cur-
rently existing treatments such as Tamiflu, as it shows a different
mode of action compared to the preexisting drugs.

¢ Influenza viruses frequently undergo mutations and genetic re-
combinations, therefore causing the need for new vaccines each
and every year. This can especially be problematic when lethal
variations of the influenza virus become pandemic, since devel-
opment of new vaccines take a significant period of time. In con-
trast to these vaccines, antibodies can be deployed immediately
to treat the virus.

Thus, if successfully developed, it is highly likely that CT-P27 would be
selected by governments from around the world as a stockpiling medicine, in
preparation for a future pandemic. Therefore, CT-P27 is expected to replace

preexisting drugs such as Tamiflu.

Celltrion’s CT-P27 is scheduled to start phase 2b clinical trials by the end of the year. The
drug samples for phase 2b clinical trials have already been manufactured, and the company
is currently searching for an appropriate region to conduct subsequent clinical trials.

If CT-P27 successfully completes phase 2b clinical trials, the drug is highly likely to be
designation as a “breakthrough therapy” by the US FDA. The company is looking to

conditionally commercialize the drug in certain countries before phase 3 trials.

A study on the hemagglutinin recognition by CT-P27 was published in Nature Commu-
nications in July of 2015 (CT-149 is a major component of CT-P27)
(http:/www.nature.com/ncomms/2015/150721/ncomms8708/full/ ncomms8708.html)
CT-P27 has shown the ability to neutralize the recent Chinese avian flu, leading to the
US CDC approval for further clinical testing as a response to the Chinese government‘s
request.

CT-P27 is actually a combination of two monoclonal antibodies, CT-P22 and CT-P23.
CT-P22 recognizes the viral antigens HIN1, H2N2, HSN1 and HIN2, while CT-P23 rec-
ognizes the viral antigens H3N2 and H7N2. The core technology behind the production
of CT-P27 is making sure that the actions of CT-P22 and CT-P23 don’t interfere with

each other.
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2. CT-P26

ADC Technology-applied Biobetter
Indications : Breast cancer

e An ADC(Antibody-drug conjugate) biobetter...Next-generation breast
cancer treatment

e celltrion holds various domestic and international patents for targeted
antibodies and linkers

e CT-P26 is an ADC(antibody-drug conjugate) technology-applied biobet-
ter, expected to become a next-generation therapeutic antibody for the
treatment of breast cancer.

A biobetter is an enhanced or ‘better’ version of a biosimilar or original drug.
They are genetically modified (for example, by substituting a certain amino acid
sequence, or by fusing it with different materials) to acquire improvements in
stability and efficacy. A good example of a biobetter is an ADC.

An ADC is a conjugation of an antibody with a chemotherapeutic agent, and
is used for targeted therapy in the treatment of patients with cancer. Unlike
chemotherapy, in which the chemotherapeutic agent affects both cancer cells and
normal cells, an ADC can specifically target and kill only the cancer cells resulting

in milder side effects.

" yTE Linker Antibody
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Antibody = Trastuzumab(Herceptin)
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Three components are needed to construct an ADC: (1) an antibody that can be
internalized by the targeted cancer cell, (2) a cytotoxic agent for attacking the
cancer cell, and (3) a linker that connects the antibody with the cytotoxic agent.
The linker, in particular, must contain a region that is cleavable when exposed to

an acidic microenvironment.

The first ADC to receive FDA marketing approval was Abbott’s Brentuximabve-
dotin (Brand name: Adcetris) in 2011. This was followed by Genentech’s Trastu-
zumabemtansine (Brand name: Kadcyla), which is a conjugation of Herceptin and

the cytotoxic agent emtansine, in February 2013.

Celltrion has received several patents (both domestically and internationally) for
its own ADC as well, the CT-P26. These patents relate to the antibody-linker-drug
conjugate and its preparation methods, and the composition of the anticancer
drug. Celltrion’s CT-P26 is a conjugate of Herzuma (CT-P06) and a dolastatin-10

derivative (anticancer drug).

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

The antibody portion of the ADC recognizes a specific tumor marker on the surface
of a tumor cell and is internalized in the form of an endosome. The endosome
fuses with a lysosome, and as a result, the internalized ADC is exposed to an
acidic microenvironment. This exposure triggers the cleavage of the linker and
subsequent release of the anticancer drug. The anticancer drug diffuses across the
lysosome membrane into the cytoplasm and kills the cancer cell. This mechanism
of action allows the ADC to selectively target and kill cancer cells while limiting
any damage done to normal cells. ADCs can have one, two, or even four anticancer

drugs linked to them.

The multinational pharmaceutical company Roche is selling its own Her-
ceptin-based ADC, Kadcyla, but the drug comes with a significantly high price
tag. In addition, recent attempts by the company to expand the indications of use
for Kadcyla have failed. In one phase 3 trial (GATSBY), Kadcyla failed to show
superiority over taxanes in the treatment of HER2-positive locally advanced/
metastatic gastric cancers and gastroesophageal junction cancers. (As a reference,

taxanes are a class of anticancer drugs which include paclitaxel and docetaxel).

Roche also reported that Kadcyla failed to meet the primary endpoint of another
phase 3 trial (MARIANNE), which was investigating the use of Kadcyla in the
first line treatment for metastatic breast cancer. The three-arm phase 3 study was
conducted to evaluate three HER2-targeted regimens; 1) Kadcyla plus Perjeta,
2) Kadcyla alone, and 3) Herceptin plus taxane chemotherapy. However, Kacyla
failed to demonstrate a significantly improved progression-free survival when

compared to Herceptin and chemotherapy.

In the light of these events, Celltrion’s CT-P26 is looking to gain a step against

its competition with an upgraded efficacy and consumer-friendly price.
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3. CT-P0O4

Indications : Breast cancer, lung cancer, uterine cancer, prostate cancer,
pancreatic cancer

¢ Novel therapeutic for breast cancer...Currently being co-developed
with A&G Pharmaceuticals

e Other potential indications include lung, uterine, prostate, and pancre-
atic cancer

CT-P04 is a chimeric monoclonal antibody which targets the growth factor GP88

(progranulin), which is expressed in 80% of breast cancer patients.

The drug is being co-developed by Celltrion and A&G Pharmaceuticals, a company
which possesses 150 US patent applications and 38 US patent registrations for
the anti-GP88 antibody. The two companies agreed to terms on May 24th, 2006,

giving Celltrion exclusive rights to produce and market CT-P04.

If CT-P04 is successfully developed, Celltrion will be able to gain access to a
completely new market that is potentially 4-times larger in size. While all of the
preexisting anti-cancer antibodies (Herceptin, Kadcyla and Perjeta) target HER2,
which is only expressed in 20% of breast cancer patients, CT-P04 targets GP88

which is expressed in 80% of breast cancer patients.

Even more surprisingly, experts have suggested that CT-P04 could potentially
be used in other types of cancers as well, including lung cancer, uterine cancer,
prostate cancer, and pancreatic cancer. CT-P04 is expected to begin phase 1 trials

in the near future.

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

4. CT-P24

Indications : Hepatitis B

¢ An anti-HBsAg human monoclonal antibody

e Ability to neutralize various subtypes of the hepatitis B virus

CT-P24 is being developed along with Severance Hospital and SCW. The drug is
currently under process development.
Hepatitis B virus (HBV) is a DNA virus belonging to Hepadnaviridae and is a

major causative factor of cirrhosis and liver cancer

According to 2012 WHO reports, over 240 million people are chronically infected
by HBYV, and an estimated 500,000 to 700,000 people die every year due to hep-
atitis B related complications. In Korea, 5~8% of adults are thought to be HBV
carriers. Approximately 80% of chronic hepatitis, 65% of liver cirrhosis, and 70%

of hepatocellular carcinoma are caused by HBV infections in adults.

Since the 1980s, the prevalence rate of hepatitis B in Korea has decreased signifi-
cantly due to the distribution of vaccines. However, HBV infection still remains as
the single leading cause of chronic liver diseases, which in turn, continues to be a
cause of concern within the nation.

Treatment with antiviral agents is essential for preventing disease progress in HBV

infected individuals, while also preventing new infections.

In the past, hepatitis B vaccines were derived from the plasma of persons with
HBYV infection. The harvested antibodies were highly purified and residual infec-
tious particles were inactivated by various methods.

However, securing sufficient amounts of plasma for vaccine production and
meeting the increasing demands was a challenge.

In addition, public concerns about transmission of bloodborne pathogens hampered
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the acceptance of plasma-derived hepatitis B vaccines in many populations. This

ultimately led to the development of recombinant hepatitis B vaccines.

The HBYV is classified according to serotypes and genotypes. The HBV species is
highly variable, with one genotype usually having two or three different serotypes.
The virus also shows specific geographic distributions, and therefore can serve as
epidemiological markers. For example, the genotype C and serotype adr accounts
for 90% of all infected Koreans, while in China, genotypes B (usually with the
serotype adw?2) and C are distributed among the patient population. In India, yet
another genotype, genotype D (usually with the serotype ayw?2), is the dominant
species with a mix of genotype A (usually with the serotype adw?2) being seen in

certain regions.

Due to these characteristic geographical distributions, the HBV vaccine must be
able to recognize a site that is common to all genotypes.

Celltrion’s CT-P24 is an anti-HBsAg human monoclonal antibody, and has suc-
cessfully demonstrated the ability to neutralize various subtypes of HBV.
According to Global Data, the global HBV market is predicted to grow from $2.4
billion to $3.0 billion between 2014 and 2024.

5. CT-P25

Indications : Pandemic and seasonal influenza

¢ A quadrivalent vaccine for pandemic / seasonal influenza...Currently
studying the effects of mixing the influenza vaccine CT-P25 with the
influenza antibody CT-P27

Celltrion’s CT-P25 is a quadrivalent vaccine for preventing pandemic and seasonal

influenza. The company has developed a cell culture process which allows both a

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

rapid and efficient production of the vaccine.

Influenza, more commonly known as the “flu,” results from the infection of our re-
spiratory system by the Influenza virus. Influenza outbreaks mainly occur during
the winter. The virus is highly infectious and can affect anyone regardless of their

age, although older people are at higher risk.

The influenza virus belongs to the family Orthomyxoviridae. It is characterized by
an envelope containing 8 negative-sense single strands of RNA. Influenza viruses
are further classified as types A, B and C (A fourth type, Influenza D, does not cause
illness in humans). Influenza A viruses, in particular, are divided into subtypes

based on the two surface proteins hemagglutinin(HA) and neuraminidase(NA).

To this date, 18 different hemagglutinin subtypes and 11 different neuraminidase
subtypes have been identified. Based on various combinations of these two
proteins, the influenza virus can infect different hosts such as birds, pigs and/
or humans. Moreover, the RNA strands of the viruses are susceptible to frequent
mutations and recombinations. These constant changes make it very difficult to
acquire permanent immunity against the influenza virus. At present, the most
effective way for preventing influenza infection is by receiving yearly vaccinations
which cover the strains of influenza that are most likely to circulate during the

corresponding season.

The influenza vaccines currently used today are either trivalent or quadrivalent.
They include the hemagglutinins of influenza A subtypes H1 and H3, along with

either one or two of the influenza B hemagglutinin.

Many vaccines (including the influenza vaccine) include adjuvants, which are
substances that are added to increase the body’s immune response to the vaccine.
Adjuvants approved for use in humans include: Alum (aluminium hydroxide, alu-
minium phosphate), Oil-in-water emulsions (MF59, AS03), TLR4 agonists (MPL)
and AS04 (MPL absorbed to aluminium hydroxide).
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Studies have been carried out to determine the effects of injecting antigen-anti-
body mixtures and to see whether they can boost the immune response. Similarly,
Celltrion is currently studying the effects of mixing the influenza vaccine
CT-P25 with the influenza antibody CT-P27.

According to Global Information, the global market for influenza vaccines is

expected to grow from $6.1 billion to $10.2 billion between 2016 and 2022.

6. CT-P19

Indications : Rabies

e Monoclonal antibody against rabies being co-developed with CHINA
CDC

¢ Has the ability to neutralize 40 different types of rabies viruses

Celltrion’s CT-P19 is a novel therapeutic monoclonal antibody being devel-
oped in collaboration with the US CDC and the CHINA CDC. Celltrion is
currently leading both cell line development and preclinical studies. The drug
is expected to be used as treatment as well as a vaccine, and process development
is currently under progress.

As with CT-P27, CT-P19 is a conjugation of two different antibodies, and has
the ability to neutralize 40 different types of rabies viruses which have been
identified by the CDC.

Rabies is a viral disease that affects humans and other mammals, and causes acute
inflammation of the brain. Rabies infection nearly always results in death and,
along with AIDS, is one of the most fatal diseases known to mankind. Over 10
million patients worldwide are treated for Rabies each year, while 40,000 to 70,000

of these patients die annually.

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!

Rabies is usually spread when an infected animal, such as a dog or cat, scratches
or bites another animal or human. It can also be transmitted through contact with
the saliva of an infected animal. Rabies can occur in nearly all mammals including
skunks and bats. Symptoms of infection arise once the virus reaches the central
nervous system via the peripheral nerves. In humans, a structure called the blood
brain barrier (BBB) usually serves as a wall of defence against viruses and other
antigens. However, the rabies virus utilizes a special peptide named the rabies
virus glycoprotein (RVG) to elude this defensive system and enter and infect the

central nervous system.

The early symptoms of rabies may be very similar to those of the cold. There may
also be a tingling or itching sensation at the site of exposure. These symptoms are
followed by more severe symptoms such as anxiety, fear of water, hypersensitivity
to wind, uncontrolled excitement, paralysis, and confusion. Once these symptoms

appear nearly all patients die due to respiratory failure.

Rabies can be prevented and treated by thoroughly washing the wound and admin-

istering the rabies immunoglobulin and the rabies vaccine.

As of today, two kinds of anti-rabies immunoglobulins have been developed:
the human rabies immunoglobulin(HRIG) and the equine rabies immunoglobu-
lin(ERIG). The HRIG is expensive and only limited amounts are available. And
since it is derived from human blood, there is a risk for obtaining blood-transmitted
diseases such as AIDS. In addition, the efficacy HRIG is relatively low because it
is a polyclonal antibody.

As for the ERIG, higher doses are needed for treatment as it is equine origin.
Although it is a considerably cheaper option to HRIG, availability is limited as
well and the ERIG may also potentially cause anaphylaxis.
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Due to these shortcomings, the idea of replacing these anti-rabies immunoglobu-
lins with a safer and more widely available product had been suggested. This lead

to the development of neutralizing murine monoclonal antibodies.

However, even the neutralizing murine monoclonal antibodies came with their
own set of problems, as their short serum half-life, lack of ability to induce human
effector function, and development of unwanted human anti-murine antibody

(HAMA) responses have limited clinical use.

These circumstances highlight the need for Celltrion’s CT-P19, which is not

only safe (as it isn’t derived from blood) but also suitable for high quality mass

production.

CORE TECHNOLOGIES & PRODUCT PIPELINE OF CELLTRION SURPRISING THE WORLD!
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1) Biosimilar Market Forecast

The global pharmaceutical market of today is estimated to be around $1 trillion,
with biologics accounting for approximately 20% ($200 billion). This figure is

expected to grow up to 70% within the next 20 years.
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In 2011, the global biosimilar market was estimated to be around $390 million,
which represented only 0.38% of the entire global biologics market. This was
mainly due to lack of sales in the US, the world’s largest market, and also because

most doctors at the time were conservative about the use of biosimilars.

However, as of 2015, the global biosimilar market has seen a ten-fold growth to an
estimated $3.9 billion. However its proportion within the global biologics market

remains minimal (2.3%).

Research groups have made different predictions about the future biosimilar market.
In 2014, Frost & Sullivan predicted that the biosimilar market would see an average
annual growth of 60.4% between 2012 ($900 million) and 2019 ($23.9 billion).
Meanwhile, in June 2015, a report by CBR Pharma Insights predicted an average
annual growth of 22.4% between 2015 ($2 billion) and 2020 ($55 billion). The reason
for this discrepancy is due to the different views on when certain biosimilars would
hit the market following patent expiration of the original drug, and also because of

the different opinions on the growth of the US biosimilar market.

Previously, the US has been cautious with its approach to biosimilars. However,
change started with the legislation of the Biologics Price Competition and Innovation
Act (BPCIA), which was included in Obamacare (the Affordable Care Act) on March
2010. In 2014, the US FDA followed these footsteps by issuing the Purple Book,
which is a list of biological products licensed by the FDA under the Public Health
Service(PHS) Act 351(a). The list includes details such as approval dates, exclusiv-
ity expiry dates, and names of biosimilars or interchangeable biological products
licensed under section 351(k). As a reference, 351(k)(7) of the PHS Act describes that
new drugs (the originators) are granted 12 years of data exclusivity from the point of

first licensure, while 351(k)(4) describes the interchangeability of biosimilars.

Data exclusivity refers to protection of drug clinical data submitted to the FDA
for market approval. It is different from a patent. In contrast to a patent which
protects a drug for 20 years, protection of data exclusivity lasts for 7 years in
chemically-synthesized drugs and 12 years in biosimilars. On October 2015, the
Trans-Pacific Partnership (TPP) agreed to terms on shortening the period of data

exclusivity from 12 years to 5~8 years.

Amidst this change in the perception towards biosimilars, the US FDA approved
the first biosimilar drug Zarxio in March 2015, followed by the first biosimilar
monoclonal antibody Remsima in April 2016. Moreover, the US CMS(Center for
Medicare & Medicaid Services) announced a policy which includes incentives
given to physicians whom prescribe biosimilars. Theses changes are expected
to accelerate the growth of the biosimilar market, not only in the United States
but also globally as well. The cost-cutting effects of biosimilars are of particular

interest amongst developing countries.

However, the biosimilar market has its own obstacles as well, as their development requires
a higher level of technology, greater amount of expenses, and more patience in approval and
marketing when compared to chemically-synthesized drugs. And as the market grows com-

petition will intensify, making it even more important for companies to become a first mover.
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In this aspect, Celltrion’s first mover drug Remsima is expected to hold an
advantage against secondary and tertiary competition for a prolonged period

of time.

Global Biosimilar Guideline/Regulation Development

Biosimilars Market to grow at significant CAGR

of 49.1% from 2014 to 2020

Allied Market Reserch has pubished a report titled, “World Biosimilars Market
(follow-on-biologics) Opportunities, and Forecast, 2014-2020”. The report offers
a comprehensive and in-depth insight into key market dynamics, current and
emerging trends, changing competitive landscape, regulatory framework, pro-
file of key market players along with detailed segmentation and forecasts. As
per the report, Global Biosimilars Market contributed an approximate revenue of
$26,551.3 million by 2020, growing at a CAGR of 49.1% from 2015 to 2020.

A Areport predicting the biosimilar market to grow at a significant compound annual growth
rate (CAGR) of 49.1% from 2015 to 2020 (Reference : https://medium.com)

US States with legislation on biologics and biosimilars substitution

Legislation on Biclogics and Biosimilar Substitution, 2013-2016

LEGEND s | o | e |
B Enacted law. 2013-16 S
i Passed legistature: nol law - Updated 111
. Filed; failed/adiourmed 201316 s st s &ﬂgmwmfwﬁmﬂ1a
| Bill fled; pending or camyover, 2015-16

(8] Other regulation: step therapy enacled law

(As of November 2016 : Approved by 25 states)
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“(CVS) will no longer supply branded (original) drugs.”
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CVS ‘droﬁs; Sanofi's diabetes druas for biosin
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US pharmacy benafit manager CVS will drop Sanol's main msuln drug Lantus from the
list of madicines i reamburses on behall of health insuners, deabng a blow 1o the French

drugmaket’s key diabales business

Zarxio (Biosimilar of Neupogen) / Basaglar (Generic of the insulin Lantus)

CVS will replace two branded drugs with their biosimilar counterparts (mentioned
above) starting from 2017. Several follow-up articles on CVS’s decision are being

written, hinting a change in perception on the use of biosimilars within the US.

The article shown on the left also describes biosimilars as equivalents to their

originators in both safety and efficacy.

The online drugstore and pharmacy CVS, which has 80 million registered
members, recently announced that it will replace Sanofi’s insulin Lantus (original

drug) with Lilly’s biosimilar product, Basaglar.

CHAPTER 4

61



Many other pharmaceutical benefit managers like CVS believe that the introduc-
tion of biosimilars will help them negotiate better drug prices for their customers,
while also playing a key role in reducing health care costs. Simply put, as one US

analyst said, ‘the dawn of the biosimilar era’ seems to have begun.

Celltrion’s first mover biosimilar Remsima is sure to benefit from the winds of

change that are blowing within the US.
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2) Marketing Strategies

Celltrion is exercising different marketing strategies for its domestic and overseas
operations.

Celltrion’s domestic operations are led by Celltrion Pharmaceutical. Celltrion Phar-
maceutical currently holds 48.85% of Celltrion shares (March 2016), and is consti-
tuted by 18 executives and 405 employees. The company holds exclusive rights for
domestically marketing the biosimilars developed and produced by Celltrion.
Celltrion’s overseas operations are led by Celltrion Healthcare. The company holds
the right to market Celltrion’s biosimilars in overseas markets. Celltrion Healthcare

is also involved in forging partnerships with global pharmaceutical companies.

As the result of Pfizer’s acquisition of Hospira in February 2015, Celltrion has
obtained co-exclusive rights for marketing and selling Remsima within the US,
Canada, Europe, Australia, New Zealand, Brazil, and Mexico. Unfortunately,
Pfizer recently cut some ties with Celltrion as the company is undergoing phase
3 trials for its own Rituxan, However, Celltrion is looking to rebound by actively

pursuing new marketing partners.

3) Product Pipelines and Future Predictions

Even with a conservative view, the global monoclonal antibody biosimilar market

is predicted to grow from $9.3 billion to $18.3 billion between 2020 and 2025.

Global Biosimilar Market Predictions
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The patents of therapeutic monoclonal antibodies due to expire by 2020 include
Humira, Remicade, Rituxan, Enbrel (except in the US), Avastin (except in Europe),

Herceptin, Erbitux and Synagis.

Celltrion has currently completed cell line establishment and process development
for its Synagis biosimilar CT-P14 and Enbrel biosimilar CT-P05. The company is
giving the lowest priority to its Enbrel biosimilar, as the US patent for the drug is

scheduled to run through November of 2028.

biosimilar CT-P17 and Avastin biosimilar CT-P16 are targeting 2018 for FDA
application and approval. As a note, the competition for developing a Humira
biosimilar is particularly intense among pharmaceutical companies, and Celltrion
is looking to release its CT-P17 some time near the launch of Abbvie’s improved

form of Humira.

Celltrion’s novel influenza therapeutic Navivumab (CT-P27) is scheduled to
start phase 2b trials during the second half of 2016. The company is targeting
FDA designation as a ‘breakthrough therapy’ and conditional commercializa-

tion of the drugs in certain countries before conducting phase 3 trials.

Celltrion’s novel therapeutic ADC biobetter CT-P26 has completed preclinical

trials and is currently under preparation for phase 1 clinical trials.

The average market capitalization of pharmaceutical companies with 2~3 novel
therapeutical monoclonal antibodies are around $200~300 trillion. Surprisingly,
Celltrion’s current market capitalization is a mere $11 trillion. This is surely to
change, as the company possesses 3 first mover biosimilars, a novel influenza
therapeutic that has completed phase 2a trials (CT-P27), a novel therapeutic ADC
preparing for phase 1 trials (CT-P26), and many more products within the pipeline.

European biosimilar market breakdown (2015)

The picture above is a market breakdown of the 2015 European biosimilar market.
The market is still being dominated by the easier-to-make first generation biosimi-
lars. Even so, the market is being split by three different companies: Sandoz, Teva

and Hospira.

What would happen when the more complex second generation antibody biosimi-
lars hit the market? Not only will first movers like Remsima replace original drugs
at lightning pace, but they will also accumulate valuable clinical data along the
way. This will prove to be an important factor in separating Celltrion from the rest

of its competition.

Norway is conducting a government-funded ‘switch’ study to assess the safety
and efficacy of switching Remicade with Remsima for all indications in a group
of 500 patients. The primary end point of this so called ‘NOR-SWITCH’ study is
scheduled for July 2016, while the study is expected to be completed by January
2017.

In addition, Celltrion’s Remsima shows a closer similarity to Remicade when
compared to Biogen’s Flixabi, as the biosimilar is produced from the same Sp2/0

cell line (Flixabi is produced from CHO cell lines).

In other words, at least for antibody biosimilars, the first drug has the greatest

chance for dominating the market.

Of course, biosimilars are different from new therapeutics as they aren’t protected
by patents, meaning that sooner or later they will face competition. Nevertheless,
even patent protected new therapeutics are subjected to competition of one sort or

another, so this is not thought to be an important factor.
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Celltrion’s upcoming Truxima and Herzuma are expected to follow the foot-

steps of Remsima and establish their status as first movers.

As a conclusion, the biosimilar market is predicted to grow along with the
continued development of new biosimilar monoclonal antibodies and improved
biobetters. Therefore, Celltrion must continue its push to be amongst the leaders

for both areas.

4) CMO Market Forecast

Pharmaceutical market forecast

The population of developed countries is aging fast. Japan (the world’s oldest
nation), Korea, the United States and Scandinavian countries are all among the
leading countries in terms of the population of the elderly. Even the population of
China is aging rapidly as well. Because of such increase in the aging population

the pharmaceutical market is expected to continue to grow steadily.

Celltrion established itself in the early days as a contract manufacturing
organization (CMO). As the company grew through experience, it turned into
a biopharmaceutical company of its own, and now is one of the most active

researchers/developers of biosimilars, biobetters, and novel therapeutics.

The CMO market is expected to continue its growth as more global pharmaceutical
companies are beginning to use outsourcing services for biologics and generics.
According to GBI Research, the global CMO market was an estimated $21.2 billion
in 2008, and $28.8 in 2011. The market is expected to expand to $59.8 billion by
2018 (10.8% annual growth).

There are over 600 CMOs currently operating around the globe. Among them, the
12 major companies are generating yearly sales of over $250 million, the 45 medi-
um-sized companies are generating between $100~250 million, and the remaining

500+ smaller companies are generating yearly sales of under $100 million.

The major CMOs are generally multi-national companies armed with capital
strength, highly-trained workforce, state-of-the-art R&D and manufacturing fa-
cilities, and intellectual properties. Lonza (Switzerland), Catalent (US), and Fareva

(France) are some examples.

The pharmaceutical CMO market is expected to continue its growth as several key
patents expire and the demand for generics, biologics and biosimilars continue to

increase.

5) Production Facilities

Celltrion recently added an additional 50,000 liters to its manufacturing capacity
by expanding Plant 1. The company is also planning to build another 120,000 liter
facility, Plant 3, to meet the increasing demands for Remsima and other contract

manufactured drugs.

The expansion of Plant 1 is expected to be completed by 2018 and operations are
expected to begin by 2019. Construction of Plant 3 is expected to be completed by
2019, and operations are expected to begin by 2021. As a result, Celltrion’s total
manufacturing capacity will reach a total of 310,000 liters, making it one of the
largest manufacturing facilities in the world (Reference: BoehringerIngelheim—

300,000 liters, Lonza— 280,000 liters).
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CHAPTER5

Why have the minority
shareholders worked
together to publish
this book?

1) Spreading the word
2) Fund-raising
3) Collective action against short selling

“Celltrion is quickly becoming one of the world’s leading pharmaceutical com-
panies. However, this was not the case 3~4 years ago as the company was ex-
posed to massive levels of short selling. The short selling situation became so
abnormal to a point that the company’s shares actually dropped 20% following
Remsima’s US FDA approval. For this reason, the minority shareholders de-
cided to take action of their own by starting an internet fund-raising move-
ment on June 2016. As a result, 3,000 shareholders made a total donation of
nearly $100 Thousand during a 10 day period.

As you can see, the minority shareholders of Celltrion are truly as attentive

and aggressive as they come.”

68 WHY HAVE THE MINORITY SHAREHOLDERS WORKED TOGETHER TO PUBLISH THIS BOOK?

1) Spreading the word

The minority shareholders are actively sharing Celltrion-related information and
organizing various campaigns on a Korean-language based internet community.
The community has become one of the fastest and most accurate places to hear

about information on Celltrion and the pharmaceutical industry in general..

Based on all the information that has been accumulated within the community, we

are convinced that Celltrion is sure to become a world-leading company.

[The “Buy one stock per each trade day” campaign]

In fact, we were so convinced (that the shares of
Celltrion had no where to go but up) that we actually
started a campaign in which voluntary participants
would add one Celltrion stock per each trading day.
As a result, a countless number of participants have
made profits during the recent 18 months.

[Publication/distribution of promotional material]

To spread the word on such a great company, we
published a 140-page introductory guide to Celltrion
and distributed over 17,000 copies to different inves-
tors, hospitals and public institutions. The material
that you are reading now is an English-written con-
densed version of the guide. We're sure that there
aren’t many minority shareholders around the world,
who possess this much passion towards a certain
company.

[Newspaper advertisement]

The minority shareholders have also put newspaper
p— advertisements (on four separate occasions) to pub-
—— licize the value of Celltrion, and also to protect the
—m : :
=— | ] rights of shareholders. We are also contemplating a
future advertisement within the Wall Street Journal
or the New York Times.
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2) Fund-raising

On June 2016, the minority shareholders started an internet fund-raising campaign,
and as a result, 3,000 shareholders made a total donation of nearly $100 Thousand
during a 10 day period. Donations ranged every between $1 and $300. This was an

unprecedented event.

3) Collective action against short selling

Celltrion has seen massive amounts of short selling in the past, which in turn
greatly hindered the rise of stock prices. This lead to the decision by minority
shareholders to take action against such abnormal patterns of trading.

The minority shareholders put several advertisements in Korean newspapers,
reporting the negative effects of short selling on both the company and the stock
market in general. This collective action has become a significant example of a

movement done by the minority shareholders.
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EPILOGUE

First of all, thank you
for carefully reading

this material.
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As the manufacturer of the world’s first monoclonal antibody biosimilar, the
experience that Celltrion will accumulate within the European and US markets,
along with its strong product pipeline, is sure to propel the company to a top-10

global pharmaceutical company within the next 10 years.

In particular, Celltrion’s CT-P27, which is currently in the midst of global clinical
trials, is a breakthrough therapy candidate that can potentially become the world’s

first cure for influenza.

If CT-P27 is successfully commercialized, the drug is sure to replace Tamiflu
(another blockbuster drug) and launch Celltrion into the upper echelon of global

pharmaceutical companies.

Successful investors are people who have the ability to predict the future.
As many countries are looking for ways to keep health care costs in check, Celltri-

on is rising as the perfect candidate for investment.

(IMS Research :Biosimilars could save up to $110 billion (in health care costs)
in EU, US through 2020/ Frost&Sullivan : Global biosimilars market will see
exponential growth from $1.2 billion to $24 billion between 2013 and 2019)

Luck is knocking at your door.

Be the first one to answer it.

CELLTRION
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For more information about Celltrion, www.celltrion.com/en

please visit the company’s official website.

The minority shareholders are actively www.celljuju.com
exchange opinions on Celltrion through

the message boards of the Korean

securities website ‘THINKPOOL.

(Language: Korean).

Please feel free to contact us through E-mail : jyy010@hanmail.net

The list above includes the names

the following e-mail address

if you have any questions. (OI' IDS) of the 3 ,OOO minority
shareholders who have made donations

during our fund-raising campaign.
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“ Understanding CELLTRION,
means understanding the FUTURE of

South Korea.”
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