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Biotechnology Therapeutics (Biologics)

Gene therapy

Somatic Cell Therapy

Xenotransplantation

Tumor Vaccines

Allergen patch tests

Allergenics

Antitoxins, antivenins, and venoms

In vitro diagnostics

Vaccines, prophylactic

Toxoids and toxins intended for immunization
Blood, blood components and related products




Development of Biotherapeutics
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Vaccine Market

Worldwide market

15 Bil US$ (estimated)

25 increase from last year

Vaccine stands for 2.3 of total medicines

Big pharmaceutical companies cover the market:
GSK, Merck, Aventis, Wyeth, Novartis

...In the future, Pfizer and AstraZeneca will be coming

Japan market

67 Bil JPY (FY2006)

1 Bil decreased from last year

Vaccine stands for 10% of total medicines

Currently, 98% of vaccines are domestic products

: Kaketsuken, Handai biken, Kitasatoken, Denka seiken etc
...In the future, global companies including Wyeth and GSK will
be coming




Regulatory Concerns Common to All
Biologicals

Product Biosafety

-sterility, endotoxin, mycoplasma, adventitious
agents

Product Characterization
-identity, potency, purity, other assessments
Control of the Manufacturing Process

-quality of materials and in-process tests, facility,
SOPs, record keeping, QA/QC

Reproducibility/Consistency of Product Lots
-Lot release testing of final product, specifications

Clinical Development

Full
/ characterization
21 CFR 619

Phase 111
Phase | |————

Phase I————
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Prior to Phase | : need product safety testing and basic
characterization info




Project Bioshield and
Emergency Use Authorization (EUA)

Secretary of HHS can declare an emergency after Secretary of
Defense, Homeland Security, or HHS determines an emergency
(or potential for) exists.

e Secretary of HHS can authorize use of an unapproved product
or unapproved use of an approved product if:

— Agent can cause serious or life-threatening disease or
condition;

— No adequate and sufficiently available approved alternative;
— Product’s known and potential benefits must outweigh known
and potential risks; and

— The product may be effective.

e EUA is granted for up to 1 year, or until termination of
declaration or revocation; can be renewed.

HPV Vaccines

DNA vaccine for HPV16, 18, and 28

Shot to 16-18 female to prevent cervical
cancer

oparadigm shift

prophylactic vaccine
1
therapeutic vaccine




Biologics Development in Japan (1)

<Gene Therapy>

Anges MG (Phase 2 in US; NDA in Japan)
HGF vascular disease — angiogenesis
Oncolys Biopharma (Phase 1 in US)
Adenovirus-telomerase inhibitor

<RNAI>
Alfagen (Preclinical)

HGF gene therapy for
obstructive vascular diseases
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Adenovirus encoding hTERT
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Biologics Development in Japan (2)

<Cancer Vaccines>

Greenpeptide, Co. (Phase 2 in Japan)

Peptide vaccine — “tailormade” or
“ordermade”

Onco-Therapy Systems
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“Tailormade” cancer vaccine nmazes
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Pharmaceutical Manufacturing magazine,
June, 2006 issue

Upfront

Pharmaceutical

———ai MAMUFACTURING

Personalized Medicine:
Immunotherapy Vaccines

OPENS




Biologics Development in Japan (3)

<Cell & Tissue Therapy>
BCS, Inc. (discontinued)
Autologous skin regeneration
Cell Seed, Co. (Clinical trial in France)
AlBlast, Co. (Clinical trial in Japan)
<Blood Substitutes>
Oxygenix, Co. (discontinued)
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Oxygen Carriers Development

As a pioneer in the world, we aims to supply Oxygen therapeutics / Oxygen Carriers to the market
and gain the top share of the market.

In 2004, Oxygenix’'s facility for the development in Kyoto has started the production of hemoglobin
vesicle samples for GLP studies.

It is planned to start GLP studies in animals under FDA guide line in 2005 and clinical trials in 2006.
And Nipro Corporation is our partner for GMP based manufacturing, therefore we can focus on the
development of Oxygen Carriers without the large-scale plant expense.




Development of the regenerative
medicine products in the US
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The oullook for companies who make lhese products has improved, as slock
markets have shown increasing interest in regenerative medicing companias.
There have been 15 new IPOs (Initial Public Offerings) In the last few years with
a lotal markel capitalization of $3.58.

Regulations and
Regenerative medicine
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Pathways of Clinical Trials in Japan

Drug approval by MHLW and cost determination ]
Only Available at the

approved hospital

Review by PMDA Development proceed Medii Affairs

f \ Law
Pharmaceutical Affairs Law +
Sponsored by Hospital, Doctors

“Clinical Researches”
(non-approved drug)

Sponsored by Companies, BV Government-funding, grants

\/’

Product candidates

“Clinical trials’}
(Chiken)
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Owverview of the clinical application of regenerative medicing
products in Japan

Mina Tsubowchi®, Shigevuki Matsui®, Yoshino Banno®,
Kivoshi Kurokawa b, Koji Kawakami™*
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1 Critical issues for effective collaboration ﬁ
Regeneratlve between academia and industry in the field of %
[~ - - regenerative medicine in Japan ]
Medicine, 3: 497

504, 2008
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Industry views of biosimilar development in Japan

Hiroshi Horikawa, Mina Tsubouwchi, Koji Kawakami*
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International Cooperation: GLP Studies

Participation situation to the MAD system

Status Countries

Full member of the | South Africa, Slovenia,

MAD system Israel
Provisional India, Singapore, Brazil,
Adherent Argentina, Malaysia

to the MAD system

Approach to OECD | China, Taiwan, Hong
Kong, Russia, others
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