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ICR [Integrative Celerity Research]

Integrative Celerity Research

Roadmap and Critical Path for
Japanese Clinical Research and Development Strategies

Hiroo Imura, M.D.

Principal Fellow (Chairman), Japan Science and Technology Agency
Center for Research and Development Strategies
Professor Emeritus, Kyoto University
Chairman, Foundation for Biomedical Research and Innovation

PROBLEMS IN
TRANSLATIONAL RESEARCH (TR)
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WHAT IS INTEGRATIVE
CELERITY RESEARCH (ICR) ?

« Based on Basic Research and Data of Clinical
Epidemiology

» Looking Ahead Towards the Goal of
Clinical Practice or Industries

* Integrating Each Steps of Clinical Research

» Establishing Tools for Rapid Evaluation of
Efficacy or Safety (Toxicity)

« Evaluating Cost-Effectiveness of Products

CLINICAL RESEARCH :

FROM TR TO ICR

Clinical Basic research Clinical Research Clinical
Epidemiology Epidemiology
Epidemiology Basic Pre-Clinical First In Exploratory\|Confirmato Submit Olgc(:;)[ne

/Registry Research Research Man Study Study Approval Economic /
TR (Narrow Sense) FDA Critical Path Research
NIH Roadmap

ICR
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REGENERATIVE MEDICINE

In Vivo Expansion of Somatic Stem Cells
— Drug Therapy
— Gene Therapy

Transplantation of Autologous Somatic Stem
Cells

— Procedure (Instruments, Media, Chemicals)
— Scaffold

Allogenic Somatic Stem Cells of Differentiated
Cells

Embryogenic Stem Cells

PLATFORMS OF
CLINICAL RESEARCH

Medical Education

Co-Medical Workforces

— Biostatistician, Data Manager

— Nurse for Clinical Research, CRC
Clinical Research Unit in Hospitals and
Clinical Research Coordinating Centers

Budgets for Clinical Research Initiated by
Clinical Investigators

International Collaboration Networks




CLINICAL TRIALS AND
INTERNATIONAL HARMONIZATION

Clinical Trials Harmonization
Global Trial ICH
Drugs Difference in PK/PD| Exploratory IND

Dose-response Microdosing

Cell Therapy

Regenerative Therapy Few None
Global Trial GHTF /1SO

Medical Devices |Registry Study

(Post -Marketing Study)
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Richord Mac Farland, Ph.D.MD
Associate Director for PolicyOffice of Cellular, Tissues, and Gene Therapies (CBER/FDA)
[Regenerative Medicine and Tissue Engineering : An FDA Perspective]

Regenerative Medicine

and Tissue Engineering:
An FDA Perspective

Regenerative Medicine Workshop
Kyoto, Japan
November 1, 2006

Richard McFarland, Ph.D., M.D.
richard.mcfarland@fda.hhs.gov
Associate Director for Policy

Office of Cellular, Tissues, and Gene Therapies
CBER/FDA

Scope of Talk

— Overview of FDA, and CBER’s Office of
Cellular, Tissue and Gene Therapy (OCTGT)

— General FDA authorities and review paradigm

— Approach to Regulation of Tissue
Engineering/Regenerative Medicine Products




FDA & CBER Centennials

100

VEARS /@

| —

| I |
.
|

Jj

BIOLOGICS CONTROL ACT

Food and Drug Administration

Office of Commissioner
Andrew von Eschenbach, M.D., Acting Commissioner

Center for Biologics Evaluation and Research
Center for Devices and Radiological Health
Center for Drug Evaluation and Research
Center for Veterinary Medicine

Center for Food Science and Nutrition

National Center for Toxicological Research




Center for Biologics Evaluation and
Research

Center Director
Jesse Goodman, M.D., M.P.H.

Office of Cellular, Tissue, and Gene Therapies
Office of Blood Research and Review
Office of Vaccine Research and Review

Office of Biostatistics and Epidemiology

CBER Regulated Products

Blood Derivatives Vaccines

Whole Blood Somatic Cell
Therapies

Gene
Therapies

Blood
Components
Devices Xenotransplantation
Tissue Engineering/
Tissues Regenerative
Medicine




CBER

Office of Cellular, Tissue and Gene
Therapies

Celia M. Witten, Ph.D., M.D. Office Director
Stephanie Simek, Ph.D., Deputy Director
Richard McFarland, Ph.D., M.D., Associate Director for Policy
Suzanne Epstein, Ph.D., Associate Director for Research
Deborah Lavoie, J.D., Chief Regulatory Management Staff

Division of Cellular and Gene Therapies
Raj Puri, M.D., Ph.D. Director
Kimberly Benton, Ph.D., Acting Deputy Director

Division of Human Tissue Products
Ruth Solomon, M.D., Director

Division of Clinical Evaluation and Pharmacology/Toxicology
Ashok Batra, M.D., Director

Legislative History

1902 Biologics Control Act
1906 Food and Drug Act
1938 Food Drug, and Cosmetics Act

1962 Kefauver-Harris Amendments to
FD&C Act

1976 Device Amendments to FD&C Act
1992 PDUFAI
1997 FDAMA |




Basis for FDA Actions

« Statutes

— a.k.a, Acts or Public Laws (FD&C Act, PHS Act,
etc.).

— Passed by Congress and signed by the President

* Regulations
— Implementation of the Statutes

— Rulemaking Process
« Agency Drafts Regulations
* Public Comment
* Approved by the Executive

— Has force of law

Basis for FDA Actions

 Guidance

— Agency'’s current interpretation of Statues
or Regulations

— Good Guidance Practice (includes public
comment)

— Non-binding advice




Forces Shaping Biological Products
in the 21t Century

New Discovery Biomedical Research and
Technology

Demand for New Biological Products and
Faster Access

Safety and Ethical Issues
Changing Health Care Environment

Global Market: International Harmonization
and Competition; Consolidation/Mergers

Information Management
Counter-Terrorism

Participation in Dialog is a
Component of Good Regulation

¢ D 85(;, PHS Acts Plus Regulations




How does Research Directly
Inform Policy of Product
Evaluation?

Figure 8: Problem Identification and Resolution
During the FDA Product Review Process

Problem
Application Review Identification Scientific Research
(Investigational and —_— (Academia, Government,
Marketing Applications) Industry, FDA)

Use Within Recommended

Review Process ? f*Sc.-'enﬁﬁc Solution

Development of Public Input
i Public Standard e u
Guidance < (Advisory Committees,
and Standards Scientific Meetings
and Workshops)

FDA Critical Path Initiative

* In these days of increasingly complex medical
products and biotechnologies, the FDA needs to be
proactive, explicit and transparent to support new
safe and effective products moving efficiently through
the Critical Path of product evaluation...the path that
biological products take on the way from initial
discovery to patient use

* In many cases, a regulatory historical path does not
exist—Critical Path serves as an explicit science
base to inform novel regulatory policy




Who Does Research at CBER?

» Research-Regulators: Regulatory scientists
who:

— Review complex biological products and

— Address major regulatory hurdles through
intramural and collaborative laboratory,
epidemiological, clinical trial design, and
statistical research.

FDA Review is
Product-based

Parallels prudent product development

Dependent on characteristics of specific
product

Preclinical studies designed to support
use of specific products

Clinical trial design supported by
manufacturing, preclinical data

Framed by regulations




Regulation of Clinical Trials

* IND Regulations
— Drug
— Biologic
— Combination

» IDE Regulations
— Device
— Combination

IND and IDE Comparison

* IND and IDE regulations contain differing
specific requirements and language that
reflect both scientific differences between
product areas and history of the rules

BUT

* IND and IDE regulations are both focused
on prudent development with the goal of
assuring safe, effective products




Regenerative Medicine

Cellular Products, Devices, Combination
Products (cells combined with scaffold)

Regulated under IND/ BLA Regulations or
IDE/PMA Regulations

Specifics of which regulations will vary based on
the science inherent in the product

Combination products

— Primary mode of action- RFD process (Office of
Combination Products)

— Previous intercenter agreements and precedents

Developing Cell Scaffold Products

CELLS SCAFFOLD
Scaffold Material Selection
s Cfe:I E%ontt{r : (Safety Testing)
afety Testing
Scaffold Design
MCB/WCB (Resorbable/Permanent
(Safety/Identity/Purity/Consistency) 2D/3D Structure)
Production Level Cells L
(In process testing: safety,purity,potency) Scaffold Fabrication

Cell seeding
Dose response, cell growth, cell functions, cell-scaffold interactions

Final Cell/Scaffold Product
In vitro or In vivo testing
Safety, potency, durability, cell fate, structure and biomaterial decomposition products

Clinical Studies




Cell-Scaffold Scientific Issues

What questions need to be asked by
testing of final products or their
components?

At what stage of product assembly is the
most accurate information obtained?

What testing methods are currently
available and what methods need to be
developed or standardized?

CBER/CDRH Tissue Engineering
Cross-Center Teams

» Facilitate intercenter co-operation and solutions of TE
issues

— Provide a core resource of TE review expertise to
CBER, CDRH, OCP

— Participate in development of regulatory policy and
pathways

— Facilitate FDA participation in Standards
Organizations

— Provide a strong, consistent FDA voice in outreach
activities with academia, industry, other governmental
programs

— Provide an educational resource for reviewers within
CBER and CDRH




CBER/CDRH Tissue Engineering
Cross-Center Teams-Composition

« CBER

— Office of Cellular, Tissue and Gene Therapies
— Office of Compliance and Biologics Quality

« CDRH
— Office of Device Evaluation

— Office of Science and Engineering Laboratories
— Office of Compliance

Regulatory Issues
for Clinical Studies

* Does the submission contain “sufficient information to
assess risks to the subjects in the proposed trial?”

Are source materials, manufacturing process, and final product
sufficiently characterized to provide adequate assurance of
safety?

Were adequate preclinical studies performed?

Were data submitted in sufficient detail to conduct an
independent review?

Does the design of the clinical trial contain adequate safeguards
for subject safety?

Is the design of the clinical trial adequate to achieve stated aim?

« |f sufficient data are present, are the risks to human
subjects unreasonable?




Regenerative Medicine

» Guidances for Cellular, Gene Therapies, and
Devices

» Leveraging existing guidances to support
specific areas of tissue engineered medical
products
— CMC guidances for cellular products
— General (CT and GT) preclinical guidances
— Guidances for devices may be applicable to scaffolds
— Many clinical guidances cross-cut product areas

U.S. Regulatory Framework for
Standards Development

« 21 CFR 10.95, Participation in outside
standard-setting activities

» Policy regarding the development and use
of standards with respect to International
Harmonization of Regulatory
Requirements and Guidelines” (60
FR53077, October 11, 1995).




FDA Information/Outreach

Product specific confidential enquires during
pre-IND, IND process

FDA talks at scientific meetings
Guidance documents

Advisory Committee Discussions
— (
Workshops

Advisory Committee Meetings

Hematopoietic stem cells for hematopoietic
reconstitution (February 2003)

Allogeneic islet cell therapy for diabetes
(October 2003)

Somatic cell therapies for cardiac disease
(March 2004)

Somatic cell therapies for joint surfaces (March
2005)

Potency measures for cell, tissue and gene
therapies (February 2006)




Contact Information

Richard McFarland, Ph.D., M.D.

Associate Director for Policy
Office of Cellular, Tissues, and Gene Therapies
Center for Biologics Evaluation and Research
U.S. Food and Drug Administration
1401 Rockville Pike, HFM-670
Rockville, MD, 20852 USA
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Proposal for Translational Research

Foundation of Biomedical Research and Innovation (FBRI)

Cell Processing Center
Shin Kawamata

JST-CRDS Regenerative Medicine Strategy Work Shop @ Kyoto Univ. Shiran Hall
061101

Do we need Regenerative Medicine/Cell Therapy ?

Yes, some disorders cannot be cured by conventional therapies
...BMT for leukemic patients... islet cell transplantation for IDDM..

Healing of some disorders can be promoted by cell therapies
....osteoblasts, chondrocytes + scaffold implantation....

isolation and processing of the cells prior to transplantation to
the patients require a designated tissue culture facilities, known as CPC

before the patients enjoy the benefit, the quality and safety of the cell
products shall be certified by the regulations and laws concerned.

To meet this requirement, we need GMP based CPC.
And we need one successful example in TR, but how can we operate CPC ?




Translational Research (Start & Goal)

Goal
Start
Il the Pharmaceutical Affairs Law
the Health Insurance Law
Sales of
I —  Bio-products
Preclinical company » Medical Devices
* Drugs
study

the Medical Service Law
academia the Health Insurance Law

Development
of new
medical

technology

Translational Research (frame work in theory=«=-+)

Several hurdles for ‘

l business profit '
ili application
ﬂkng :
i o Clinical Trial Clinical trial Approval for
Preclinical Non-clinical I
study || study | L (sponsor PI/I) (sponsor PIII) Bio-products

Devices
Drugs

company the Pharmaceutical Affair Law

\\ filing academia the Medical Service Law (doctor)

Cllnlca! study N Entry as the
(Investigator) evaluation therapy

medical
technology

Hurdles at the entry of A
the evaluation therapy '




Translational Research (Approach to goal)

filing

|
e

Y

application

Clinical Trial
(sponsor PI/II)

Clinical trial
(sponsor PIII)

;

filing

filing

1

GMP grade CPC

filing
Clinical trial | Approval for
(sponsor P (1) /II/III) products
filing
Clinical trial

(sponsor PIII)

Key word: T Pharmaceutical Affair Law
Clinical Trials widical Service Law (doctor)
support company N
I Clinical study |_, Ent h
medical institution (Investigator) evalunatri}:;sthe(reapy
b medical
ty _ filing hnol
support academia technology

Core facilities for clinical trials/studies in Kobe

Foundation of Biomedical Research and Innovation (FBRI)

Riken CDB

IBI7I TRI
Ne
Ho ) -

Riken EC
Imaging Center




Rental CPC for clinical trials/studies in FBRI

Protocol prep. ethics committee/IRB

Bio-Products

GMP grade CPC

| : A
\ ation .—

60 Test Beds
+ 640 beds hospital
(year 2010)

Class 100
Class 10,000

Class 100,000

Class 100,000 equiv.
Regular air conditioning

Proposals for the “realization “of a translational research

1. Selection of TR projects (criterion for selection):
Only the projects aiming for clinical trials or entry to “the evaluation therapy” shall be adopted.

2. Designation of joint use core medical centers :
a) dealing inter-institutional projects.
b) TR traning center.
c) establish “Standards and SOP

3. Secure TR specialists or coordinators:
TR key persons at core facilities with the knowledge of:
medical science, protocol design, related laws and regulations, and ability of coordination
with patient leagues if any, doctors, authorities concern, manufacturers and funding agencies..




Proposals for the “realization “of a translational research

4. New Budget for TR:
a) sponsor the projects for the investigator’'s (doctor’s) clinical study or trials for bio-products.

b) recruit TR personnel at the core facilities.

c) projects to solve the present hurdles in TR
such as development of next generation CPC, establishment of SOP, documentations..

5. Initiative role of administrative offices:
A working group from inter-sectional administrative agencies, industries, medical institutions,

researcher, patients’ leagues should be formed to issue a guide line for TR.

Question and Answer
Q1: What is a desirable TR project ?
Q2: What is the requirement to be a regional TR medical center?

Q3: What type of standard or guide line is required for CPC operation?

A1: A clinical trial or clinical study aiming for clinical trials or the evaluation therapy as a part
of clinical trials. Clinical study without goal or disagreeable with a current scientific finding

shall be re-validated at hearing committee of the institution.

A2: A joint use medical center with test beds able to handle clinical trials of regional institutions.
The clinical studies in an advanced stage or aiming at clinical trials shall be transferred to

and conducted at the center.

Operational grade of CPC may differ depending on the goals of the institutions. CPC carrying
out clinical studies under the medical service laws do not require GMP operation. While
CPC in clinical trials should operate in GMP grade in accordance with the pharmaceutical laws.
Two types of CPC might be utilized depending on the stage of TR.
GMP grade operation of CPC is indispensable for clinical trials, but needs huge maintenance
cost. A rental type GMP grade CPC at core facilities could be a solution.

A3:

We need a successful example in regenerative medicine utilizing rental GMP grade CPC.
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Trends in Therapeutic Angiogenesis
Crude

Low Efficacy Bone Marrow Cells
Serum

Identification of Identification of
Angiogenic Growth Factors Differentlatlon Factors

Ve, Vector"‘
DDS

Gene Therapy Recombinant
Protein

\ 4
Pure Establishment of Single or

High Efficacy Combination Therapy
Safe

Gene/Cell Therapy
Need Multiple Technologies

Therapeutic

Isolation of cells.” genes

selection/ proliferation \
/ \% vector

Production

00000000 o vsion

Regulation of gene
expression




Optimizing Genetic Therapy Puzzles

- Genetic therapy is a puzzle centering on
the genes.

~ One therapeutic concept and one specific
gene give rise to many different puzzles.

E

Puzzle 1 Puzzle 2

Genetic
Vectors regulation

B EEE

Why is TR difficult in Regenerative Medicine?

Regenerative Medicine is different than traditional
pharmaceuticals

- different skill set
- expanded skill set.

The assets of Big Pharma are primarily applicable to later stage
development.

Biotech skills are primarily applicable to earlier stage development.
However, only few Biotech are working in this field in Japan.

Thus, combining Big Pharma and Biotech skills does not create the
critical mass required for optimal therapy development in Japan.

- requirement to network and partner
- role of supplier and ‘experts’ will be necessary and critical.




Role of Bioventures

e Innovation from Academia should be translated
into Big Pharma through Bioventures.

Acadeia Biobenture Big Pharma

aical trial

Death Valley in Regerative Medicine

*Funding
*Bioventures
*Human Resource

mERare necess

—

Basic R TR from Basic to Market
Industrialization




Obstructers Toward to Industrialization in RM

Efficacy Safety Stability

Preclinical Toxicity (acute & chronic) CMC
GLP GLP Stability
TR (early & late) Pharmacokinetics (animal & GMP-SOP
Clinical trial human) Production
GCP GLP-GCP GMP-SOP
PL Storage
GMP=SOP

Clinical Pharmacology in Gene/Cell Therapy

Monitoring
Gene/Cells (Blood, Urine, Tissues)
Produced Protein (Blood & Tissues)
Effects (e.g. angiogenesis)
Clinical Efficacy

010740 ).\
Production of Gene/Vector/Cells
Validation




How Should we do ?

1) Set up Road Map of Regenerative Medicine!

Goal of Industrialization
(Market or Common Therapy)

2) Divide Individual Role between Academia & Ventures

Academia: Basic Research (efficacy, molecular biology, molecular imaging)
Education (TR, Ethics, Regulatory Science, GLP, GCP, GMP),

Clinical Trial (TR early)
Industry: Clinical Trial (TR late & sponsored)
CMC, Production

3) More Tight Relationship between Academia & Industry

Funding, Large Corroboration, Resolve COI

Look UK!

1) Cambridge is largest Biocluster in EU

2) Pipelines from Cambridge ventures
(>200) over all of German ventures

3) UK resolved the problems between
Academia & Industry early 1990.

4) Model is more closed us than USA
(less investment money, more
academia activity ...)

UCL & Imperial College have the complex that contains
Academia & Industry in one building related to stem cell

research. — %FjiL g




4.(3) KERKRFAREREFZRMTE SEFEBEOELEFRAR
AKRARZEZHTERRERKEREL 57— ty;_ﬁm "
= B 3R

Translational Research
in Osaka University

-Medical center for translational research in Osaka University Hospital-

Osaka University
Cardiovascular Surgery
Yoshiki Sawa

Importance of Translational Research

linical trial Advanced clinical

KE application in the
—.

Hospital
High levels of oh
experimental
study Contribution
from
As a bridge against company
Death Valley
<

Discovery of
new seeds

v |/
Relationship

among the
other countries




. MCTR

Medical Center for Translational Research
swkatnv - Osaka University Hospital

TR 2

@Translational Research
Regenerative Medicine, Cell therapy, Robotics Surgery, Surgical

Assistance system, Surgery Training System, New Diagnostic Imaging
®CPC Operation
©® Future Medical Technology
Development of novel medical technology
Introduction of IT to Surgical Suite
@ Physician-oriented Clinical Trial
®Education / Human Resource Development
®Patent Counseling, Intellectual Property Strategy

Experimental Clinical trial

Risk

Evidence of Objective Science




11 Projects of Translational Research

in Osaka University

Regeneration therapy in the Bone
Protection for ischemic Optic nerve
Regeneration in the Heart
Regeneration in the Cornea
Magnetically treatment for Headache

Immunological treatment for Colon cancer
Regeneration therapy in the Cartilage
Myocardial Regeneration using Myoblast sheets
Regeneration for Spinal cord injury

10 Immunological treatment for Esophageal cancer
11. Allograft transplantation of islet cell for DM

CONO O » ON =

Medical Center for Translational Research

in Osaka University Hospital

1 Preclinical Research Zone E Collaboration
Zone

Therapy
Zone

Skywalk

Office
Zone

Transplantation
Ward

Space in MCTR is 16002




Partnering - Promotion of collaboration

Academic-industrial alliance
seeds from basic research — clinical application and industrialization
Collaboration research 12 companies
Association for future medicine exchange

Alliance, matching and information exchange for industrialization
55 companies

Medical-engineering alliance
nano-biotechnology,
robotics surgery,
surgical guidance system,
surgical training system

International academic exchange

McGowan Institute for Regenerative Medicine, Pittsburgh, PA. U.S.A.
Hannover Clinical Trial Center, Hannover, Germany

Cambridge University, UK

Yonsei University, Korea

Specialists for Translational Research
Bottom —up System

Innovation

Fast First Success

Review for Clinical protocol (FDA)
Medical statistics

Medical technology for TR

TR coordinator (TRC)

Strategy for intellectual property
Matching for technology (connoisseur )
Regulation for GLP,GMP and GCP




Role of Translational Research

-Planet Osaka-
Practical system for Clinical study

International Harmonization
Phase | (micro dose), l/ll promotion

Phase Il oc32 Study

Phase Il

Phase |
Clinical
Pre-clinical trial Phase I/ll
study
_h'r nslational Research
GLP GMP GCP
Planet Osaka
// //
= Industry
Z ==
Z Company

Students both in Medical.J=
and Engineering

O~

Training for genetic Training for
Biomaterial and
s Nanotechnology
x

and cell biology
Reviewer for Clinical protocol (FDA)
Medical Statistician
Expert and approved physician for TR
Experts for TR | TR coordinator (TRC)
7 | Strategic Expert for intellectual property

Matching coordinator for technology
(connoisseur )

Other Institute in the world Inspector for GLP,GMP and GCP




Experimental Laboratory for preclinical study under

GLP regulation -From bench to bedside-

Medical school Pre-Clinical study using large animal
Phamaceutical

Dental - Simulation

Lifescience

Engineering Gene and cell therapy \ Clinical trial

/ mfi Translational

D}g&; Research
@B =)

Robotically supported therapy

Basic Research

From bench to bedside

Feedback from clinical data

Specialists, Experts, Staff members 1 f)\
Experimental laboratory systems under GLPE(SE@@

—

Clinical support facilities under GMP regulatién

Clinical protocol under GCP regulation %
Financial supports for clinical trial <

Cooperation between University and Industry
Ethical level of IRB in each institute
Practical Guidelines of Government Regulation n

Treatment fee supported by Private Insurance
Insurance system for compensation ﬁ.m
Strategy for Intellectual property ‘ ]
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Stem Cell Research and
Regenerative Medicine in Japan

Hiro Nakauchi, M.D., Ph.D.

Laboratory of Stem Cell Therapy
Institute of Medical Science University of Tokyo

Stem cell research in Japan;

Japan is one of 35 countries that allow derivation of ES cells
from surplus IVF embryos.

Use of human ES cells for research: Yes
Establishment of human ES cells: Yes
Use of human ES cells for therapy: (Yes)*

Establishment of ntES cells: (Yes)
Use of cloned embryo for research: (Yes)
Use of materials from aborted fetus (No)
Reproductive cloning:

* Guideline is not yet formulated.

So far, only 3 hES cell lines established, 35 projects approved since 2001.
(Yes) means officially Yes, but practically No.




Human ES cell research in Japan;

Problems: stringent ethical regulation
News

Nature 438, 263 (17 November 2005) |
Japan's embryo experts beg for faster ethical reviews

David Cyranoski, Tokyo

Japan is a world leader in embryonic stem-cell research involving mice and monkeys
(> 30 % of the publication by Japanese researchers) , but work involving human cell
lines is another matter (only 3 out of 259 papers on human ES cells). That is because
review committees regularly take far longer to approve such projects than other
countries do, researchers charge (average over 12.5months).

In other countries, where there is usually only one level of approval, say it generally
takes a fraction of the time — two to three months in Singapore, South Korea,
Australia and Britain. In the United States, despite its reputation for restrictive policy,
approval to work with permitted stem-cell lines can take as little as a few weeks.

Stem cell research in Japan
Guidelines

Derivation and Research Usage of Human ES Cell Lines
Sept. 2001

Proposal of derivation or usage of human ES cells must be approved by the
institutional review board and also by the Government

Same reviewing process is required for the derivation of hES cell lines
and the use of established hES cell lines (now usually it takes> 10 months).

Guide lines for clinical protocols using adult stem cells
(excluding the usage of human ES and fetal cells)
Sept. 2006

Clinical research using adult stem cells must also be approved by the
institutional review board and also by the Government




Stem cell research in Japan:

Grants
The Ministry of Education, Culture, Sports, Science
and Technology

Leading Project on the realization of regenerative medicine
U.S.$ 200 million (total) over 10 years (human ES cell studies excluded)

Special Priority Area Grant
U.S.$ 12 million (total) over 5 years on stem cell research in general

The Ministry of Economy, Trade and Industry
U.S.$11 million (total) over 5 years on human ES cells studies.

New Jersey is going to fund >$380 million.

California is going to fund $2950 million over 10 years.

EU is going to fund $74000 million over 7 years.

Nationally supported Stem Cell Institutes in Australia, Singapore etc.

Human ES cell research in Japan;
Summary

Japan is greatly behind other countries in human ES cell research
and in a system to translate it into clinical medicine.

Relatively stringent/conservative ethical view in general.
Due to different religious/cultural background?

Less trust/expectation on the development of life science
Technological science is preferred?
Less respect for scientists and medical doctors?

Government-centered policy and regulations

Bureaucratic system does not want to take any risks.




Stem cell research in Japan:
What we need!

We should facilitate stem cell research, in particular, of human ES cells.
Establishment of efficient TR system is also necessary.

Simple and faster review process for the use of hES cells and
for clinical protocols using stem cells.
Permission should be obtained within 2-3 months.
Need to establish more clinical-grade hES cell lines
ES cell lines vary in their characteristics.
Need to get more political support
Positive leadership / grants to support stem cell research
Need more Stem Cell Research Institutes/Centers

Translational Research

TR is not easy!

A big gap between basic medical science and understanding
of the disease process still exists.

Even in immunology, the most advanced scientific field
over the decades, its contribution to clinical medicine
is still limited. Antibody medicine is one such example,
but this provides symptomatic treatment but not a cure.

Immunology still can not provide cure for allergies,
autoimmune diseases, rejection and so on.

Translational Research from basic research should
be considered from mid- to long-term viewpoint.




Translational Research

Hematopoietic stem cell (HSC) are the best studied stem cells.

Still not much is known about how HSCs self-renew or how
they differentiate. No way to manipulate HSCs, yet.

However, bone marrow transplantation has been made

possible by the clinicians who understood the concept of stem
cell and translate it to clinical medicine.

Translational Research is a clinical research to
develop better diagnostic means, effective
therapies, or ways to prevent disease initiated
and conducted by clinicians.

TR requires: a good leader

Qualified clinicians who can lead the research project

An expert clinician in the field
Can follow the progress of basic medical science

Can initiate and coordinate a team to conduct clinical
research

Trusted by patients and medical staffs

Improvement in medical education:

More emphasis on experimental medicine

Flexibility in curriculum to have opportunities to
spend time in the laboratory (e.g., MD, PhD
course in the US)

Lectures by the experts in clinical research




TR requires: a good support system

System to support and facilitate clinical research
Research hospital with:

Sufficient number of clinicians,

Basic researchers,

Clinical statisticians,

Nurses and other clinical staffs

Experienced IRB

Coordinator who can design a clinical protoco/

Absolute lack in human resources:

Requires establishment of core institutions that
focuses on implementation of clinical research
and staff training

TR requires: Positive support by the agency

Governing legal authority should be positive and prompt in

Formulation of guideline

Processing of review on clinical protocols
Handling in ethical issues

Appointment and training of specialist personnel

More PhDs and MDs in the agency
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Regenerative Medicine
in
Tokyo Women’s Med. Univ.
and

Comments on Guidelines

Masayuki Yamato

Tokyo Women'’s Medical University

We have experienced
-based
regenerative medicine.

skin (2000)
cornea (2002)
esophagus (coming soon?)
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Transplantation Nishida K, NEJM 2005

Nishida K, Transplantation 2004




Endoscopic transplantation of
after endoscopic
submucosal dissection

-

LESS
CONSTRICTION

“Guideline for Clinical Research Using Human Stem Cells”
by Japanese FDA
went into EFFECT on September 1, this year.




Concerns about
The Guideline and Central IRB

Overquality, Too awkward?

Is only one guideline sufficient?
or
Target-dependent is better?
body surface
skin, cornea, oral cavity, esophagus...
internal organ
heart, liver, islet...
in blood
hematology, blood vessel...

Surgeon or physician?
different philosophy, different discipline

Needs for evidence-based guideline
negligible residual conc. of FBS, antibiotics,
cytokines...

Who has the responsibility for the cost?
private company, tax, donation, patient,
or doctor?




We need
Guidelines for Preclinical Animal Study.

Final goal
First, clinical research
Finally,
a) commercial product
Epicel®, Carticel®, Apligraf®...
b) limited
organ transplantation,
bone marrow transplantation

However,
we have very few seeds.

Basic research is more needed
to achieve
Translational Research.
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Definition of Translational Research (TR)

“Basic research led by academics (researchers, physicians) in universities or other institutions, the outcomes of which lead to pre-clinical
research intended to apply the seeds of discovery to humans and to clinical research on humans (including non-clinical), part of which
shall ultimately be used in medical practice, thus forming a bridge to prospective commercialization through the participation of
pharmaceutical companies etc. in R & D.”

Translational Research (TR) - Current Status and Future Challenges

PAL-based

-_ - Pre-clinical ~ Early clinical rftenliigt
Basic research arly clinica |'> .
research Advanced Establishment as
nedical care medical treatment

Translational research

» X = = >

* Researchers and students assessed on research outcomes + How to secure funds to conduct GLP-based pre- * Due to the infrastructure in the U.S. for strong support to
per se — therefore negative towards research for clinical research or produce GMP-based test R & D in universities, just over half of applications to the
commercialization of research outcomes. substance? FDA are from academics.

* Requires “expert” judgment of the seeds to select for « Systematic use of university or other institutional « Conversely, Japanese medical schools do not have
development or that correspond to development know- function required even for outsourcing of GLP- adequate research and training set-up or facilities and
how. Suitable “experts “ are persons with experience of based pre-clinical research or GMP-based cequipment.
development and/or reviewing. preparation/ formulation of culture or reagent. « TR is project-based and requires institutions giving expert

* Requires establishment/expansion of departments in + Post-doctoral fellows could be used for back-up of practical back-up.
universities to formulate and support the R & D overall Ré& D not directly performance-linked. * Clinical research is time-consuming and costly and
strategy. * How to assess pre-clinical research with different therefore tends to be shunned as prejudicial to university

* Requires change in perception to see from the outset seeds giving completely different reactions, as in staff evaluations and the use of research funds.
prospects for patent application for research outcomes and regenerative medicine etc.that is based on cells + The development of highly novel seeds requires constant
subsequent commercialization. instead of conventional hesised pounds? and adequate public funding of clinical research until such

« Should establish corporate tie-up as early as possible. time as pharmaceutical companies become involved.

* Needs platform to integrate and coordinate intellectual
property to ensure full acquisition.
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Concept of Translational Research (TR) Infrastructure

Support institution
(example of function)
Support with formulation of

HUMAN development strategy
RESOURCES ( (1) Expansion and reinforcement of TR-support institutions 0

Development and
regulatory Selective establishment of several TR-support institutions to give support with formulation

experts \_of development strategy and to promote acquisition of strategic intellectual property 4

Intellectual ptroperty | Development of human resources
experts

Biostatisticians etc.

4 (2) Development of human resources N

Increase mobility of human resources between companies and drug review departments
to secure, appoint and develop the necessary human resources for TR
A J

SEEDS H |:| TRANSLATIONAL RESEARCH
Basic research

(3) Securing TR funds ’

Establishment
as medical
treatment

Facilitate clinical research through securing research funds to assure patient safety and
final outcomes from GMP-ba; r tion of test tance etc.

RESEARCH

Strategic research
Basic research

(4) Promotion of clinical research ’

Ensure that university and other research grant departments understand the various
r rch schemes and that funding at th ropriat i r
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ICR for Public Health

Mega Study

Phase Il

Phase I/l

Clinical
stud
Preclinical »yl »
study
GLP GCPIGTP/GMP GCPI/IGVP

Regenerative Medicine in ICR

Nervous system etc.| | Cardiocvascular Skin etc.
p
Neuronal stem cell Cardiomyocyte —
Articular cartilage vasculature Corneal epithelium
Blood Transplantation | [ Safety and Utility
.._T_;F [
®. -
MSC in vitro expansion Transplantation in cGTP grade c¢GMP/cGCP/GVP grade




Is Regenerative Medicine Safe and Useful?

Guideline
for Clinical studies
with human stem cells

rEberilez AV SERRITRICEE T 188t IRE

Guideline for Clinical Studies with Human Stem Cells

« EE, AEREREBEERICICATAHELE
AITITHN TS, LAL, BFHIRBICITEZF AR
BGERAHY. ZEeMtEBETIFLHH, D=
. ERE AL FLV-ERR B2 ASEIE ISR SN
51012, AREBRUAEHEINETIT NEEIE
[CDOWTHE#HABELLG D, [EREHIEE HLDER
R RICE T HIEE INEKESN. FRISFETH3
B2, BREoA 1 BiEfTEEST=,

- In late years a study to apply somatic stem cell to
regenerative medicine is done flourishingly. However, stem
cells have any questions still more. On this account a
guideline is necessary so that a clinical study with a human
stem cell is carried out appropriately. “A Guideline for
Clinical Studies with Human Stem Cells” was became the
enforcement on September 1, 2006.




Module Review

Significance: For Acceleration and Accuracy of Review

Ethical Iss,

cell cell
culture /applicatio

Module Review

Establishment

Ethical Issu,

cell cell
Procedures culture pplicatio

-




Players in Module Review

Practitioner
eviewer, inspecto
(CPC; hard, soft)
cell cell
culture /applicatio

Reviewer (each section

’ ethicist

Critical Path in ICR
> Basic Preclmlcal
Research Study

Approval

early phase | phase Il - il
Assessing Safety GLP GMP/GCP GCP/GVP

in vitro and in vivo

Demonstrating Medical Utility

in vitro and in vivo

ndustrialization

A '\\rI esearch Doctor, =
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Review on reproductive
M medicines by PMDA

| () (5 35 5 B ML SR 40 & 11
EYREEERE HP =FE
Katsutoshi TANAKA

Pharmaceuticals and Medical Devices Agency
(PMDA)

JST kyoto Univ. K TANAKA

| Disclimerotice

m This views expressed are my personal
opinions and not necessarily represent the
views or findings of the PMDA

REFBHE -RERETEEKEANER

JST kyoto Univ. K TANAKA




Hospital B
Physician

JST kYoto Univ. K TANAKA

Hospital B
Physician

JST kYoto Univ. K TANAKA
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Adverse Health Effect Relief

R BUF

JST kyoto Univ. K TANAKA

1st April, 15t April,| 1st April,
2004 2006 2007
Review Division
154 197
(BEE2—2)
Office of biologics
13 19 20+10°?
(EYREEE)
PMDA Total (##& £ 1K) 256 | 319
346(in
(Planed) ol e o «2009.3)




Office of General Affairs/Office
of Planning and Coordination

Office of Relief Funds |

Office of Review Administration

Review system
8 Office/ 1 Director

Director, Office of New Drug I - IlI
Center for

Product Priority Review Director
Evaluation
g % Q_E Office of OTC/Generic Drugs

Associate
Center
Directors

Office of Medical Devices

Chief Executive

Office of Conformity
Audit

(Document review /On-site Audit)

Post-Marketing system

Office of R&D separated from PMDA
Promotion in April, 2005

Biologics review system(20reviewers) —FDA:CBER

= Pharmaceuticals
such as vaccines and blood products 800 workers
for the evaluation and research

= Medical devices

such as bovine heart valves
= Advanced technologies

such as recombinant proteins and gene therapies-RNAI

= Risk management for a new type of flu etc.,

= Regenerative medicines which could cure illnesses which
cannot be cured by conventional treatments

= Pharmaceuticals and medical devices manufactured with
North American bovine-derived materials

= From Unapproved drugs committe (eg. Recombinant Antibody)

JST kyoto Univ. K TANAKA
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At the time of

application Inquiry - Response

JST kyoto Univ.

K TANAKA

ejep Buuoddng

xauuy

At the time of expert discussion

(Aep)

uolssnosip Jadxa se yons sbunesw aledaid
0] anssl ayj 1no Buiuos 1oy} palinbal awiy ay |

(item)
JST kyoto Univ.

K TANAKA

1200
®
800 - ®
0 250 500

The number of accumulated inquiries




Translation Research Venture Major
conducted by a university | company | company
Knowledge of It is difficult to specialize Fragile | They have an
regulatory affairs in regulatory affairs. exclusive
(#=) such as GCP | (the use of pharmaceutical dept.?) section.
Capability of It is difficult to specialize Small They have an
document in preparing the data. group exclusive
preparation (the use of pharmaceutical dept.?) section.
(BHER)
(uniform format)
Application of GCP Clinical investigation (Non-GCP) | Clinical trial | Clinical trial
Investigator-initiated trial with GCP | with GCP with GCP
Jo | kyoto Univ. K TANAKA
Translation Research Venture Major
conducted by a university | company | company

Knowledge of
regulatory affairs (F
=) such as GC

They have an
exclusive
section.

Capability of They have an
document exclusive
preparation (& #42 section.
i)
AbpiSR fo5FREP Clinical inves inical trial | Clinical trial
Investigator-initiated trial with GCP | with GCP with GCP
JST kyoto Univ. K TANAKA




B Without consultations (39) AER{EB L

] One consultation(18)

ARBREEIE

E More than a few consultations (18) &BER{EEt2, 3ME

900

800

700

600

500

400

300

200

100

0

JST kyoto Univ.

K TANAKA

JST kyoto Univ.

K TANAKA




JST kyoto Univ. K TANAKA

* Regarding Japan, the percentage is the total of
the MHLW and Independent cooperations (PMDEC
and OPSR/Kiko)

* * Total of Fee and Contribution

Japan | Japan us UK France | EMEA
(FY20083) (Rizees (Pharmaceutic
prospect) L als)
The number of || 183 292 2,600 436 950 24
staff kR

Fees (yen) 3.4billion| 7.3billion || 32billion | 6.6billion |6.7billion |10.2billion
*73{EH|[3201EH

Public expense / |369% *| 21%* 46% 0% 34% 36%
Total expense

Fees/Grosssales 10,05% | 0.1% | 0.2% 0.5% | 0.4% | 0.12%

The US Related services Japan

Application Fee

Application Fee | Individual review operation |

Product Fee

Review system maintenance | REEFHE

estavishment Fee | | | EHAESIOMpOSERERINET | ©°"jihg°"

(Product risk-base)

yoto Univ.




* Regarding Japan, the percentage is the total of
the MHLW and Independent cooperations (PMDEC
Kiko)
ontribution
\QEA
-_ > =4
NewsWeek —a1—X4—7U3E

*Single-digit growth for chemical products \

*Double-digit growth for biological products
bpkmlE—#r. EMRAT2HTORE

User fees are low compared to other countries.

E (NS AU RS CICE R SIS I S5
ARERSHEVBBA—N—ORAFHREFH)

Thank you for your attention.
CREHYMNESITTNE

i

JST kyoto Univ. K TANAKA
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Inhibition of the self-sustaining innovation
in the regenerative medical field

BREXE EMIEFERXRRR
¥ A B
Yuji Tokumasu

Director of Biochemical Industry Division,
Ministry of Economy, Trade and Industry

HDI-OOBEEEMN?

For whom is regenerative medicine needed?

ORRICHZRMNERT . ERMB LA, HoW 557 FF D EER T
ZHEEL, FIAT S EATREN ?
As scientific technology is rapidly evolving, can physicians themselves
understand and use leading-edge technologies in all fields of medicine?

OF-LGHMOERIL. HED=-DITHELGDOM?
For whom are new technologies and products needed?

Offifa [IIERBBHNERSMN IGE EVSHBEICERTLRL, F-.
BETF Dl - R [ CE =R T P EHRZEESRLIADH HD M TIFEL,
EERBTREICEALTIKIZODAREEZDRETIEH RN ?
The abstruse discussion of “whether cells are medical devices or

drugs” is meaningless. We should consider not how to apply new

technologies and products to the existing systems/regulations, but how
to use them safely in medical practice.




EESTFOBRENA/AA—3 DHE
Important viewpoint for promoting the self-sustaining innovation
in the medical field.

OMFERMDBRGTERPCHEBFERLITHIGLIEZHRAEVRID NSV R
The balance between risks and benefits that responds to the rapid
progress of scientific technology and changes in the social situation.

O -LGHEMDODABLERDE-ODEXDRLELETERK
The sound fostering of the private industry for the smooth dissemination
of new technologies and products.

ORVFr—EEP, MZDENIHRZXM~D
REXRELHEMN(EBRM ERISHT HERE
Consideration for the business status and the social (national) meanings
of venture companies and new technologies without markets.

Eeh. BR. &L,
SEREREMILoTHEDAINS

EBED FHT-1EIRKR1EERTI-0I121F,
AZEBTEmn?

(DEMDIVRY, Ixz—XIZEHOE-EZA
) EMHIRNE. EBICEHhEREZEAA
(B) F=7 B M Tt IS U= R A DEZT
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Japanese Bio Venture in regenerative medicine

Corporate name

the origin of technology

Summary

Japan Tissue

._E Engineering Co., Ltd Nagoya University Isolating keratinocytes from a 1-cm2 skin sample and culturing them as illustrated below, a sheet of
[Z] (J—!TEG) & - B Prof. Minoru Ueda cultured epidermis meas—uring around 1000 cm2 can be produced in around two weeks.
-
e Achieved the first successful case in Japan of extensive burn treatment with autologous cultured skin
2 BCS. Inc Tokai University (Life SKIN).
g " - Prof. Sadaki Inoguchi Aiming at the earliest government approval to manufacture the autologous composite cultured skin in
Japan
. > The University of Tok
2 _ 2 MEDINET Co., Ltd © oniversity o oo Immuno-Cell therapy.
Bl Prof emeritus.Koji Egawa
EOCQ
E ¥ - RIKEN
= Cell-Medicine, Inc. Tadao Ohno Immuno therapy of cancer.
owm 8 . L a new methodology to alleviate the corneal doner shortage problems.: a living regenerative cornea.
>0 Tokyo Women's Medical Universit thodol to alleviate th I d horta bl fivi .
'-a:a' £ (CellSeed Inc. mey Mitsuo Okano Y a very small quantity (1-2 mm) of the patient's non-affected eye's cornea is collected, cultured and
H 8 ) grown on a specially coated cell culture dish UpCell® .
E o Kyoto Prefectural Universit ArBlast has developed a novel manufacturing technology to remove epithelial cells covering the
:’ § ArBlast Co., Ltd P:’of Shigeru Kinoshita Y amnion, without sacrificing the above mentioned innate characteristics of the amnion, resulting in
= B purified collagen sheet material free from pathogenicity an
x= & fied coll heet material free from path ity and
—°
T > 0
TEE _— ) ' ) ! ' '
B K . Osaka University Cultured cells and experimental animals genetically engineered to demonstrate cardiovascular disorders
o @ .8 iCardio Incorporated . .
g E g Yoshiki Sawa using the master gene.
=9E
<
K
E The University of Tokyo Regenerative treatment using mesenchymal stem cells for cosmetic purposes.” CAL soft tissue
£ Biomaster, Inc. Y y augmentation operation”This is a treatment that uses the patient’ s own soft tissue and cells.In the
Surger faculty of medicine . . . . .
s CAL soft tissue augmentation operation, fat is suctioned from th
[Z]
3 ReproCELL Kyoto University Succeeded in establishment of Monkey and Human ES cell line realized stable cell growth and
m Incorporated Nakatsuji Norio preservation significantly improving successive cell culture and cryopreservation method.
©
°
s %
E-1 3 . . Administration of the gene into the ischemic tissue of the legs or heart of patients is expected to
w3 Osaka University N . . . " . .
L AnGes MG, Inc. L . result in secretion of HGF protein that will induce localized new blood vessel formation and increase
-] Prof.Ryuichi Morishita . N
S8 the blood flow in the affected tissue.
o35
9
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We should consider a new institutional framework to address
new technologies,
decide what direction we should take as a nation (or for the
people), and take concrete measures for it.
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(1) Intercytex Co. (&%t-Z[E) Director of Research, US Jeff Teumer, PhD
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6.(1) Intercytex Co., Director of Research, US

Jeff Teumer, PhD

Product Development Challenges In
Regenerative Medicine

Jeff Teumer, PhD
Director of Research, US
Intercytex

Overview

The Business Opportunity
The Regulatory Environment

Cell Therapies

O Db =

ICX-TRC: A Cell Therapy for Hair Restoration




The Business Opportunity

The Need

Disease H

B Sl Phoih - Darade

— Aging

— Trauma




Family of strategies

Regenerative Medicine

Cells Matrix Factors
Cell Therapy Tissue Engineering
Products

5

Receptive Financial Markets

4000 A
3500 -
o E 3.5B
3000 7 Public Companies
Average: $124M each
2500 «  Aastrom Plus 6
2 «  Cell Genesys
o «  Cell Therapeutics ‘ Plus 2 A . $234m n
= 2000 A *«  Geron verage: $. eac|
= «  Lifecell Average: $111M each T oACT
i «  Stem Cell Innovation «  Curis Intercytex .
1500 - . Stem Cells Inc. . Isolagen . Stem Cell Sciences
«  Stem Cell Therapy International
«  Viacell
1000 1 R L
1.0B
$870M ¥
500 -
0
2000 2003 2006

Source: Yahoo Finance; Company Websites; SEC

6




Potential New Technology

Over 60 Regenerative Medicine Programs in the US

U. Washington y Harvard
Cornell ];Alg
O Health Scighg ufts
regon Hea! ci - innesom P Rochester Mass
UW. Madison * Michigan “ Brown
a7 ¢ UConn
* Sk
UCSF _ * Yale '
UC, Berkeley Northwestern : v’ 2 Colunﬁbng
Stanford § Colorado U Ilinois + T {4 Mt. Sinai
2 l‘\v Sloan Kett.
UCLA C Purdue * &/ Rockefeller
usc Wash U ase Western -2 UMDN]J
? Wake Princeton

UC, Irvine

UVA
/ ; ' * Duke Th Jefferson
Salk Institute Clemson P.enn
UC, San Diego %/ GA Tech Pitt
GA Med College ~ Carnegie

Burnham Inst.

La Jolla Inst. 4 mory Hopkins
Mol. Med. ¢~ UT Dallas y USF
- o Baylor K U Florida
-8 . o
To Rice »= UMiami
D UT Galveston
UT Southwestern Source: TFG Analysis

7
Over 90 Programs In Development; 30 Are In Clinical Trials
Over 25 Products Launched
Products in Development By Stage | ‘ Products in Devel. by Therapeutic Area
n= 94 Company # Products Company # Products Neuro
70 7 Geron 6 Osiris 2
61 Living Cell 4 ReNeuron 2
60 1 Isolagen 3 Saneron 2
Bioheart 2 Sangamo 2
50 A Cellerant 2 StemCells 2
CellMed 2 TiGenix 2
40 - Freserius 2 Other 47
Gamida 2 Rk;euzm
30 « Skin disorder cell therapy
19 » Chondrocytes cv
20 - + ICX PRO (varicose ulcer) 20% \_Derm
11 |
10 i \Onhopedic
3
0 T T T 1 1% ~Infectiougyynn  other
Preclin Phase | Phase Il Phase I v3% 4%
Source: ADIS R&D Insight 8




Product Sales Revenues Are Increasing

Company Product Market 200“)3 e 2005 ($US,M)
Medtronic INFUSE BMP (US) 0.0 500.0*
LifeCell AlloDerm, Cymetra, Repliform Skin, Urology (US) 26.6 80.0*
Genzyme Carticel Cartilage (US) 18.4 52.0*
Tutogen Tutoplast Bone 12.8 30.0*
Organogenesis Apligraf Skin (US) 20.0* 40.0*
Interpore AGF, Pro Osteon, Bone Plast Orthobiologics 20.1 21.0*
Integra Cell Therapy Product Line Skin, Orthopedics (US) 8.7 86.0
Smith & Nephew TransCyte & Dermagraft Skin (US) 6.7 20.8
BioTissue BioSeed-S, BioSeed-C, BioSeed Oral Bone Skin, Cartilage, Bone 1.3 2.0*
Co.don Chondrotransplant Cartilage 1.6 0.4*
Stryker OP-1 BMP (US) 0.5* 23.0*
Orquest (DePuy) Healos Bone (US) 1.1* 2.0*
ReGen Collagen Meniscus Implant Cartilage (US Trials) 0.5 0.6
Genzyme Autologous Chondrocyte Implantation Cartilage 0.6* 1.2%
Isolagen Autologous Fibroblasts Skin 0.0 8.8
Others Various Various 10.0 40.0*
Total ~$130M ~$900M

Source: PJB Publications 2003; Equity Research; Company websites; SEC; N/A=Information not publicly available or product not on market; *=Estimated

The Regulatory Environment

10




Major Business Decisions are Profoundly
Influenced by Regulations

Detlef Niese
Novartis

Nov 2005
11

Decision to Discontinue Dermagraft

+ “Dermagraft is working as a product very well; it’s the
regulatory and reimbursement climate for this particular
dermal fibroblast technology where we have decided that
we had to exit....on a global basis the regulatory framework
for tissue engineering products are not sufficiently well
defined, and we have not been able to get approval for
Dermagraft or Transcyte in either Europe or Japan.”

Sir Christopher O’Donnell: CEO — Smith and Nephew
27th October 2005

12




Cellular wound care products

Regulations to cover how we obtain the tissue, culture the

Drug
Regs
(US/UK)

ICX-PRO
(UK)

Device
Regs
(US/UK)

Apligraf
Dermagraft

Biologics
Regs
(U.S. Only)

ICX-PRO
(US)

: Regs .
i (Europe Only)

ICX-PRO
(EU)

| Unregulated

(UK, and
other
EU states )

MySkin
Cellspray

13

New EU Regulations for Cell Therapies

Richard Woodfield
9th Nov 2005

14




Development Process

Biotech Drug Discovery Process

D¥iscovery
(2= 10 peare)

Preclinical Testing

{Lab and animal teting)

PPhase 1

{20=-30 healthy volunteers used

1o checl for satery and |3\.I'\-\.|=_'L.'I

Phase 11

[ D= 30W0 pari<ne volinneers usad o

check for efficacy and side effecs)

Phase 111

(10005000 patient volunteers wsed
itod peactions oo lomg-term dag use)

Phase I
(10 volunteers)

Phase 11
(90 patients)

Phase 111
(200 patients)

FIDA Beview & ."li:ll'l-l.'m'.ll

Pastmarkering
Tuli.rlg

Regulatory review

] 2 54 ] ] 11K 12 14 163
Year

Sonre: Emwst & IkI:.IIJ:I.':;‘L] L .I'i'..'l.'r\.'lrl.'.l.r.':ll_:‘l': Taplvesroy |"|'.'_."w.".“ i ST, JO0K)
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Cell Therapies
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Cell Therapies

MANUFACTURE OUTSIDE THE PATIENT
= Increasing Cost ——————

Undifferentiated Differentiated Mesenchymal Organ Tissues &
cells . cells . condensates . rudiments . organs
Transplant Transplant Transplant Transplant Transplant
Undifferentiated Differentiated Mesenchymal Organ Tissues &
cells . cells . condensates . rudiments . organs

‘MANUFACTURE’ INSIDE THE PATIENT: REGENERATION in situ
— Increasing Functionality ——>

17

Manufacturing a Cell Therapy Product

Procurement ==p [solation == Expansion ==» Formulation ==» Implantation
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A Cell Therapy for Hair Restoration

ICX-TRC:

19

Hair Biology

Structure of a Hair Follicle

20




Hair Formation in the Embryo

21

Hair Biology

The Adult Hair Cycle

22




Scientific Basis for ICX-TRC

Hair Inductive Power of the Dermal Papilla:
Transplanted DP Induces Follicle Regeneration

Regenerated
Follicle

Cohen, 1964; Oliver, 1967 23

Scientific Basis for ICX-TRC

40 Years of Supporting Research

1964 Cohen shows hair induction from transplanted dermal papilla (DP).
1967 Oliver demonstrates whisker induction using dermal papilla.

1984 Dermal Papilla cells first cultured (human and rat) but without
significant expansion before loss of hair induction.

1984 Jahoda et al show induction of hair growth by cultured dermal
papilla cells.

1992 Jahoda and Reynolds demonstrate cultured dermal papilla cell
induction of hair in non Hairy skin (rat foot pad). (shows
interfollicular epidermis can form hair)

1992 Horne and Jahoda show dermal sheath induction of hair growth
(shows functional equivalence of DP and dermal sheath cells).

1996 Yoshizato et al. culture method to expand DP cells and maintain
hair inductive activity.

24




Scientific Basis for ICX-TRC

* Reynolds et al. 1999
* Human proof of principle

25

ICX-TRC: A Cell Therapy for Hair Restoration

Autologous cells from a small number of follicles are expanded in
culture and then implanted to induce the growth of many new follicles.

Procurement ==p |solation === Expansion == Formulation == |mplantation

26




ICX-TRC: Practical Challenges

» Manufacture under cGMP
— Cell expansion
* Maintain functionality
— Formulation

* Optimize for hair induction

* Product stability

* Implantation

27

Hair Inductive Potency of Cultured Cells

Hair Induction of Human DP Cells in a Mouse Model

28




Hair Inductive Potency of Culture Cells

Cultured DPC Form DP Structures in Nascent Follicles

Bright Field Hoechst Dil

29

ICX-TRC

Procurement ==p |solation === Expansion == Formulation == |mplantation

30




Practical Challenges: Implantations

1. Placement of cells: close

proximity of DP cells with
keratinocytes/epidermis

2. Cell dose: achieve critical

mass and proper hair
thickness.

3. Repetition: many 100’s to

1000’s of doses.

31

ICX-TRC Implant Options

MANUFACTURE OUTSIDE THE PATIENT

= [ncreasing Cost ————>

Undifferentiated Differentiated Mesenchymal
cells . cells . condensates
Transplant Transplant

Undifferentiated Differentiated Mesenchymal
cells > cells condensates

Organ
rudiments

)

Organ
rudiments

=)
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ICX-TRC: Development

* lterative Development

» Gradual Emergence of Efficacy

33
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Conclusions

* Regenerative Medicine as an industry is growing and is
starting to live up to its hype.

» Thoughtful regulation can provide a climate that will
ensure product safety while helping to usher innovative
products to market.

* Regulatory consistency across international borders will
continue to be a challenge.

35

Summary

* In order to reach its potential, regenerative medicine
must be shown to be commercially successful.

+ |CX-TRC has the potential to be a huge commercial
success as a permanent solution to hair loss in people
suffering from pattern baldness.

* |ts success will encourage further growth in the industry
by demonstrating the principal of regeneration in situ and
through the demonstration that a cell therapy can be a
blockbuster commercial success.

36
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Autologous Skeletal Myoblast Transplantation

For

Cardiac Repair

JST-CRDS workshop
November 1, 2006

TERUMO Corporation

Regenerative medicine for Ischemic Heart Disease

&N

Ischemic Myocardium
Inductive strategy:

Cell therapy for Angiogenesis
‘ Blocked

Coronary

C
A‘ er
‘/ e Restorative strategy:

Cell therapy for Cardiomyoplasity

Injured Tissue




Myobalst Transplantation for IHD

Diacrin Inc. (Mytogen Inc. at present, Boston, USA)
Phase 1 Clinical Trial had started in 2000

1

In 2002 Terumo alliance with Diacrin
Technology transfer for
» Establishment Cell processing with GMP
» Pre Clinical Test

* Design of clinical study in Japan

Myoblast processing with GMP

Cell Separation

Skeletal Muscle
ol Moy [
Biopsy e

Quality Control

Cell Culture
Package

Cell | l ,
Transplantation




Present situation of Terumo

1st step
Review by MHLW for application for verification of

drugs and medical devices using cells and tissues

Notification N0.906, 1314 of the Evaluation and Licensing Division
(EEH9065 i -{HExfAL-ERAREFIIEERDRERVETEMEDOERIZDOLNT)
(EFH%13145 ErBAEME-AENIEESREORERUVRLHEDORERICET 554t

2nd step
Clinical trial consultation by the PMDA

Review of Clinical Study Protocols as a drug or a device

Problems in Terumo’s case example

Submitted table of contents Problem examples on QA/QC

Origin or background of
discovery, conditions of use in

foreign countries Purity

Manufacturing There are non-Myoblast cells in the muscle.

Quality Control and Quality What is an acceptable purity?
Assurance

Function
Stability

Pre Clinical Study

Myoblast is a progenitor cell of muscle fiber.

How to evaluate the potency?
Discussion of risk and benefit

based on quality, safety,
stability and efficacy. How to contradict tumorigenic ability?

Tumorigenicity

Facility and Equipment

Clinical protocol and informed
consent




Opinion from Terumo’s experience

» There are two notifications (No. 906, 1314 ) concerning with
Human cells and tissues products in Japan.

» These notifications were based on some working studies
with MHLW grant system 7-9 years ago. There were a few
cellular products at that time.

» Update and New Guideline is required.
Alternative researches and test procedures are developing in this field.

A step-wise approach to regulation requirements is acceptable or not?

Advisory Committee and continual on-time meeting
for Cellular/Tissue products are necessary
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Regenerative Medicine

Bl - AAETA~DEE

Demand for Regulation and Guideline

JST-CRDS Regenerative Medicine Strategy Workshop

November 1, 2006

Masaharu Inami

® There is no-industrialized regenerative medicine material
(or cell tissue medical devices) based on the
manufacturing approval
HERBE R EEILSN-BEEEREMH (HaBBERMES) (TG0

® The number of the applicant is changing within one digit
range and there is no more company follows after 2004

S 1A THBL. 2004 LRBHT HL AL




_— —_— .

In the cell tissue medical aévices, the hurdle of
the manufacturing approval is high

(especially, for confirmation application)

HARAMER RS L. BEAEE (FRICHEER RS O/\—FILAEL

@® No clear inspection guideline there to be shown
LGB ENARTAUDRENTLVEL
@ The load of the document preparation is large
ERERDEENKREN
@ No way to conjecture the endpoint (time required for the inspection)
IURRAVNBEITET HEM) D HEAITELRL
® Due to the frustration to draw up an accurate budget, the explanation to VC
is difficult then results in financial difficulties
EREGFENEHLELDTVCEA DA HICEEF I THIEREICHE
® [here is no guarantee that medical insurance will cover some patient’s
payment
RIEIRE S B RIEA L
@ \Whether the corresponding value will be obtained equivalent to the amount
of the investment is not guaranteed
BEABICRESREHFON DD DRI

Yleilern 15 gz, i)

What the inspection side says

BEADOENS

@ The applicant (Venture Business) does not well understand
the regulation law and the government system
BEEE (VB) [FEFE. flEZELCEBL TG

The document writing is childish in the description and
format

BERMERM MR THS (GEik 5%, Eletc.)

Because the concrete guideline is not'ready yet, the
adequate instruction is difficult to show
BARMBAARSAODEBENENTNST-0H. MBELGIRENHLLVMEED
H%
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What the applicant side says ?5,
BEEEOELS Q./

Not yet a clear inspection criterion for references
BRELGEEEENEHFIN TV

Not yet a document format guidance for references

BERERITOVTOH AT D ANRENTLVELY

Neither enough instruction nor advice is available

+HALEE. MEEZ ol

Since there is neither a clear inspection criterion nor a guideline available, the
applicant can not prepare an expected document

BEACARLEELE ARSI ETNIEEHEE T LENIEEMERIETEAN

The venture business is a supporter for the challenging product development
over the world

ECOETERBHARREREALFr—EURRMBOFLA2TNS

It is necessary to assume the similar situations, and to change the mind of the

inspection officers
BELAHREEEL. BEAOTAUREERLLENHS

The guideline of each human tissue should be clear one
by one. It should be necessary to show earlier the
inspection criterion and guideline, as the common

contents in the human tissue inspection

BEMBBOHAETAUESRIBRIERTEDEEL. EFERBEEDRESEHTBEEE -HIEF(
ELTRRIZERANSIRT T RETHS

« Expected consideration
ZENLRHEE
Set up a new category in which cell tissue medical device is included
EARERRBEASTINTI—OHR
Distinguish the autograft and allograft
BREABORS
Evaluate the safety'and risk for the material and manufacturing

HL BERCHT AR &M RV

Evaluate the safety and risk for the ectopic graft as well as other products
(autograft cultured skin and cultured cartilage, etc.)
EFBELZOMNR (ARERRE . EEKES) ORLM - URYFEE

Risk & benefit

)R &ART 1Yk

—109 —



® Set up a new category in which cell tissue medical device
is included
MR EREREE ST AT —DFH R
® Due to its different nature, function, features from the usual
medicine and medical equipment, a new category is necessary
HEODEER. ERMHBREITELDILE. HiE. HEERO TS0, HLLATIV—LABETHS
@ It can be considered that inspection criterion will become clear if
there is new category
HFIY—Ib TR EEY . BEAHEBARITGSEBbNS
®: Distinguish the autograft and allograft
BHRERFEDOR S
® Autograft and allograft are obviously different in applying purpose,
manufacturing, and handling, so it is necessary to distinguish
between them
BRERAERE. ERBR. BiEE. RYRLITOVDTHLNZEESEDTHY .. RFITILENHD

* To evaluate the safety and risk for material and manufacturing
FE SLERICH T SRS R EHE

@ The analysis method, Quality Control Standard Code, the stability evaluation
method, and the safety evaluation method, etc. are established for medicine,
while not yet for cell tissue medical equipment
EXERE. AAE FEEBREE REMTEE. REMFHEEENEOHONTLSA, MiHE
EEEIRIC DL TIERFHIE

® Evaluate the safety and risk for the ectopic graf as well as other
products (autologous cultured skin and cultured cartilage, etc.)
RFBELTOBER (BRIEERE. BEHES) 0 RV

® |t is considered that a basic risk difference between the ectopic graft and the
materials only‘returning to the human body by simply culturing, though the
ectopic graft is considered as an autograft materials expected to be the
transformation
BREFVZ. BFBE(MEEREZHFT 2MHE) S - AR EMERLERICET 20 OMH
EIFERRIRIENRERETEEEZDND
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?‘v\
® "Risk & benefit” ‘Lg)’é\@
B

TYRP&AFRT b

® “Risk & benefit" should be only based on to patient's standpoint
TYRP&ART Y |EEE DIIBITILHIL =3 D TEHIEESEELY
It should be a common theme between the manufacturer and the
inspection officer the to quickly provide the cell tissue medical
equipment which safety and quality are guaranteed, and efficacy

can be expected
T2, FEERIESN. BRNRVSBFTESHMEABERMSERBARBRTIB AN

EEADHBRETHD

For an, efficient regulation and guideline operation

Create an environment in whch researcho reach a rational judgment reflecting

Researches on analysis, Quality
Control, stability, and safety
evaluation applied in inspection

Application
for approval

[
\u".

Product

University & -
. supply

research institutes
‘ %III
Research, Data Control, % 6

Data Evaluation & Report
Company
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BET. TORbh-#EHEORDLY ICHEMRICZ M EBEL Y . AN THiZiEliaz
BCIBELEZYT S, DBOBFRANEZ CELo0HMRE. BREOBEICIXA VR V%
DT HEEMEEE > TRIET 5. BRBETLIAMDNLLEWVEE, ThEWL S AREDK
WMRRRBRDEE - E{DBESAICHYINGVWREZL 0T 2 LIZREEDLS5.TA
BEREL LVEROERZHIL., HAPTHRILAEA TS,

COBEEROMEE. 5 MEOMENADRKEL 2D(IThiTbohd, FESRMEREES LD
& ARHEBRMREEES LOR, FIEORMRMEREZO CHARICEALTIE. TLDb) 2E5L
S5AHM AVA—CIEEY ZROHINEI D, BEL Wz, TOHRHBICHFAETLHSEIFEL
RS, b, RELBELEEAAT, [FELEZA] OHAZBVRENSHELTLS, —AT.
BEICEHLTIE. IRBELIFVR. EROBESATAERIREENDDIREIT A BEESh
TW%, BATYH, DO/ /X FHiFIC, BRTICEELN SR L - EHROBMEZ 0/HIE
ALTHEEHITHESELS>E LY., DFOMRBICETCLY LESELIZYEShTE,
WEAIDEE DT TCOVEEVDEBKROEEN. 25 LIABET. @BATOEZN T ETICE
BLiz, ERRLIE-KFFRRLHD. COK5% THEI 2211 T. BHOBMBETRYBLT
FEATBHEVSHREBIEAENMRRICENASELTLVS,

TEROEBMEaN., RoMZMERCHA. . BEEDBFEOMBICEDL 1) TREOEHMH
R AN A CRE AR BRI AR o F= ] -oee e QO0ERBRFENS 200 0FERKMDITNITT, CALRERMN
HRWNZ, WoAMEZ LIBOTLERIX £ 5BRYVEITELGVEEZ S TU KR MRAD
i, T, SREMZRO-HMBENATEET 2 &0, BHRICIEMSBMBEETTHRL, STy
HLIFVZ, MERBMBELEVS, AOBMELH L ErbMY . Z ORMEREAN D Z A
BRE, RVATLEESHMBIZEDS W22 RESN:, (BEEROERITEL,
CABBFENRIRIZIHANTZ, WP, EBEALLELZ—Z2LTWASIETOEMEIZSZ.
AEL— KRB o 1=,

LAOL. BE. 5 LI2ENEEIDON, TDAN=ZRXLEZTBALTRALIZLDEEA S
fzo TRET AN, HBFIE TMMEERHE) EEX SN TV &A. EIE, THEmME] TEGZWL
M EHEREIAEY, BEDE, LV THRELELN, ERDPBLELEBATVSIEERED
S| EHTMOHADEFNEINDIZDTIEGELA, EBZO5NZY Lz, M. KEXDEBZ %
BT . KELTHEI THAZLIZEEEVEVLA, SEFENHAL LALLM, 2500156,
CABEONTER, WS P56 TER] BUEMELEVLSHRIIHCZEL,
ZO5VWSEREICHIMEEZL LI, AMIBAT L. EVLS5DEFELIDIEEDOTLLE I D FAL
HABCRBFOBEICHE LT, DHEESOLHOMRIZ. FRAESHBOMBICEDLLIDES S,
ZTHZL. TOBREOMBEFE->TLIDENL, RERGERES. £5KELBEEAEEE
BWEASI—F S5V -BHTEERMARSNTELELMIBZILGL, ST, HROFZEMA
SHBHEHLODTIEGELD, EERKARELIZELTHE, TN TS EARUR. FEE-TIEFEL
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BRI Z T HRIC. TNEF v I T5DEBMENICEIToN-MEZEROEBERE. B
EEBROBERAELHNTELZEL, LHrLS. EHRREOFEMAROB CHERI ATV DA,
ZTORMBZERDAVUN—DHEL  RE-LTARAICREBEPLEF IV INTETLSIDES I,
BENHDEVSD, AIOBELLRWVMEEZERLH DS 5%

ECAHT, MEBHICHBEOLVEERAR L (E, —K EOLS5GH00, EZFEEREFLLTL
BWIERFESIETIHY FRAFTALY HEMTHETAELES GO MEETHFEOES.
ERONATWBE L H N, EEDECAH, TV RKRA 2 FOZRYHEZFIEZCH. FHEIDMER =L
5F THEMICEYTH AL MEANE SDOHIERIETELV.ZD 5 T . ZOFEAM.
WERE CHREICERBASh, BRENEE L TLANESI O RIREICHED, £S5 L2V )7
LTSz, HEMICBRINIBEKRARILZLEEZ 5.
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8-1.(1) AER ARFBRHEE (BHPEmBREY )

WA X SEE

The Promotion Strategy for Life Sciences based
on the 3" Science & Technology Basic Plan

O Preferentially allocate resources on selected subjects.

O Comprehensively promote clinical research including regenerative
medicine with a Strategic Prioritized S&T, Clinical Research and
Translational Research.

Main points:
1) Develop and strengthen the infrastructure to support the researches.
2) Develop and secure human resources for the researches.

3) Improve infrastructure for promoting the researches and for the
examination of applications for approval, especially by improving
the infrastructure of Pharmaceuticals and Medical Devices Agency.

4) Promote people engagement in and commitment on the researches.

Nov. 1, 2006 Mitsuaki Yamamoto, M.D., Ph.D.

CSTP Activities for Promoting Clinical
Research and Translational Research

O Coordinate related projects/programs for clinical research/ translational
research in ministries and promote them as a harmonized one.

Main projects/programs are:

® (Coordination, Support and Training Program for Translational
Research (MEXT)

® Project for Developing Clinical Study Infrastructure (MHLW)

® Development of Technology for Promotion of Translational
Research (METI)

O Presented the importance of the regenerative medicine in a recent
Council’s Meeting hosted by the Prime Minister (Oct. 27) .

Nov. 1, 2006 Mitsuaki Yamamoto, M.D., Ph.D.
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Promotion of Translational Researches

i

» Support from Charity and Patients Group (advocacy,
volunteers, funding etc.)

€ Contacts by the researchers, doctors
@ Assistance by the TR Support Center

Strengthening the function of
PMDA

» Target unmet medical needs
»Individualized medicine

Some features of Advanced Medical Sciences

» Government sponsored researches

* Quality control on clinical researches (not under
pharmaceutical affairs law )

» Continuous follow/monitoring of CR from the beginning

—

» Mandatory review by the PMDA on all the Clinical
Researches (feasibility??)

or

» Strengthening the consultation function of PMDA
(or closely related organization)
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Industrialization of Cellular Therapy

November 1, 2006

Hiromichi Kimura

The University of Tokyo

1

Stakeholders in Japan Market

Patients and Public: suspicious
Risk averse in accepting new technology
Huge perceptual gap between “safety” and “comfort”
Industry: major players do not participate
Pharma companies: different business model
Bio-ventures: low credibility
Government: do not have enough incentive to promote
Insufficient capability, experience, budget and network
Healthcare expense control is of their top priority
Medical Communities: cannot take initiative
Unmet medical needs, e.g. cornea-autograft
Not enough incentive to participate in clinical trials
Academia: not interested in business
Reasonable quality of cell biologists, but....
Starving for research fund

S
Different agenda: Are they in the same boat?




Return on Investment is Unpredictable

= Return
Pricing is out of control: Outcome research is not applied.
Limited market size: high-end niche market
Competitive original technology? To cover global market?
Will payment be fully insured?

= Investment
Expensive R&D for challenge of science and technology
Timing to launch is uncertain due to moving regulations
Personalized market with high COGS, cost of MSG

N
Can it really make money?
Do you really invest ?

Human Resource Development for
Management Leaders

How to “make it happen” under difficult business environment?
--- Right person should be on the driver’s seat.---

Mind set: Challenge for Innovation, entrepreneurship
Skill set : Science and technology, business, medical ethics

< =

Job Rotation and Cross Internship among
FDA/EMEA/PMDA/Medical Center/Industry/Academia
could be of help.
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SURVEY OF PUBLIC OPINIONAIRE ABOUT
REGENERATIVE MEDICINE

Shin Enosawa, National Research Institute for Child health and Development, Tokyo, Japan

OUTLINE OF SURVEY
1.CONCEPT; To know the public thoughts about regenerative medicine

2.AIM; In the process of development of new medical technology, the stage of
experimental challenge involved with patients is unavoidable. To prevent
troubles derived from misconception, mutual understanding between patients
and doctors is necessary. To establish good and meaningful communication,
we have to know the thoughts, impression, and the level of medical and ethical
base of the public.

3.DATE PERFORMED; Jan, 2006 (FYR; Korean ES cell scandal disclosed on Oct,
‘05)

4.STUDY POPULATION; Public member of (NPO) HAB Research Institute. Most
people are interested in progress in medical research.

5.PERCENT OF RESPONDERS; 49.8% (217 out of 450)

6.CONTENTS; 10 questions (choice and comments) about regenerative medicine
classified by types of stem cells, l.e., ES cells, mesenchymal stem cells, adult
somatic stem cells, fetal stem cells. Answer anonymous

7.Sponsored by Japan Science and Technology Agency (JST) 1

BRIEF SUMMARY OF THE SURVEY

Although the assent to use of ES cells and fetal stem cells was low, there is a large
expectation toward regenerative medicine.

4 5 5

g N PR T,
Q6; What do you think b %
about regenerative 03

4 3
medicine with ES cells, 10% " Mesenchymal «
mesenchymal stem stem cell

cells, somatic stem ) \_'

cells, fetal stem cells ?
.Hope active research l:'careful advance |:| reluctant to push . do notadvance l:, no way of telling Dno answer

On the other hand, individual thoughts were diverse. Doctors should know and be
tolerant of different views.

ex. | will accept any fate and will not try advanced medical care (male, 50’s). | can
not imagine who donates fertilized eggs (female, 40’s, under fertility treatment). To
keep Japanese scientific technology at the world top level, we should promote the
research of regenerative medicine (male, 60’s)

Somatic
stem cell

Fetal

ES cell -
2 1 Stem cell
2

48%
44%

PROPOSAL

1. To promote sound development of regenerative medicine, persons who support
mutual understandings between patients and doctors is necessary.

2. Based on general framework of protecting human subjects including the system
suggested above, clinical research is performed under clinical doctor’s professional
discretion and responsibility (the development of living-related liver transplantation in
Japan may be relevant). )
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Clinical Studies in Particular Medical Institutions (approx. 20 cases)
Safety confirmation of this medical procedure

Clinical Studies in Some Medical Institutions
(ex. 3 institutions, 5 — 10 cases)
MPL Establishment of:ﬁiative procedure

I Establishment of Infallible Medical Treatment Procedures I
From investiiation to practice

\/- Therapy by medical treatment at patient’s expense -

Operation fees and Material fees (based on manufacturing cost)

PAL Product Approval as Drugs or Medical Devices

Health Insurance Treatment

Adoption of New Regenerative Medicine System
Prompt adoption of system that certifies the advanced medical treatments using the
new operative procedures and the unapproved regenerative medicine materials

Akira Kitagawa,Ph.D. ArBlast Co.,Ltd.

O 755 §/

BRARERSR C 375 < BETZS I Rl = 5

FOEERDUE]T
HEBMABRUOREROBEER N ERE S 8B5S
SHIICHEERBE I DHIEEAN
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Strategic Workshop on
Regenerative Medicine

November 1, 2006
Japan Tissue Engineering Co., Ltd.
Senior Managing Director Toshihiro Osuka

® J-TEC

Proposal (macroscopic & microscopic)

1.Stable attitude/stance by particular officers

In addition to the frequent changes in the officers, insufficient instruction from the predecessor might
have been one of the causes of prolonged period of approval reviews.

*The officers may have been changed due to the reorganization (Pharmaceuticals and Medical
Devices Agency was established in 2004)

2. Face—to—face communication
Written communication caused miscommunication, inadequate information exchange, and
inappropriate response due to misleading expression.

+Clear and specific suggestion
*Frequent opportunities for face—to—face interview or hearing
+Field—oriented approach

-by visiting the front line (J-TEC)

-by interview/hearing to the clinicians

3. Lasting improvement measures for promotion of approval reviews
In addition to several effective measures, mid— and— long—term and lasting action are appreciated.
Effective measures which the officials undertook
*Increase the number of officers in Office of Biologics (add 10-staff)
+Establishment of Promotion Office of approval review
+Independent in Office of TEMPs from Office of Biologics

O J-TEC
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Superstar for Regenerative Medicine

AN .... Field Players?
Rule book?
@ J-TEC
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Existing Guidelines are not applicable to Autografts

Background: Impossible to get cell source with definite quality
Impossible to manufacture by definite process
Impossible to get definite products

Faster delivery of more efficient and more safety cell/tissue-
based product for patient’s benefit

Business model for autografts is contract manufacturing
under medical prescription

New guideline should be established for contract manufacturing

© Awpproval for contract manufacturing by private sector in place of
manufacturing of cell/tissue-based products in medical
institutions/hospital for clinical research and advanced medical therapy

© To establish guidelines on standardization of cell/tissue source,
manufacturing process and products and guidelines on safety test and
efficacy test, private sector should be involved in clinical research and
advanced medical therapy and should provide GMP/GCP support.

Design for Guideline toward cell/tissue-based products

Not correspond to traditional category( traditional guideline for drug and
medical device is not adjusted to cell/ tissue products)

O Establishment of new category for cell/tissue-based products
O Guideline for auto, allo and xeno graft (Primary: autograft)

Biological safety test for drug is not applicable to cell/tissue-based products

O Biological safety tests for tumorigenecity and immunogenicity
for cell/tissue-based products.

Animal model is not always available for efficacy test and is not easy
to evaluate because of immunological response

O Basic methods for efficacy test and evaluation

Contamination of immunogenic materials derived from animals is unavoidable
B Risk evaluation criteria for usage and residual quantity
Requirements for safety verification and requirements for manufacturing

approval for production is not clear and it is impossible to estimate when
screening process will finish and what stage we are in the screening process

O Requirements for screening and time clock
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ICR[Integrative Celerity Research]
[Roadmap and critical Path for Japanese Clinical Research and Development Strategies]

2) EFA#EE Richard Mac Farland, Ph.D. M.D.
Associate Director for Policy Office of Cellular, Tissues, and Gene Therapies (CBER/FDA)

[Regenerative Medicine and Tissue Engineering: An FDA Perspective]
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