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The Association for Research in Vision and Ophthalmology, Inc. (ARVO) was
founded in 1928 in Washington, DC by 73 ophthalmologists. The Association’s
membership, comprised of more than 11,500 individuals, continues to grow. Some
42% of members reside in over 70 countries outside the U.S.
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Direction of Regulatory Guidance &
Requirements in Tri-Partite Regions

Case Study: Cartilage Regeneration Cellular
Therapy Products

Yasuhiro Endo, DVM, PhD (endo@polarisrx.com)
December 18, 2007

18-Dec-07 Polarisix Corporation

US FDA (the Cellular, Tissue, and Gene Therapies Advisory Committee (CTGTAC)

.

Guidance for Industry: Guidance for Human Somatic Cell Therapy and Gene
Therapy, March 1998

Guidance for Reviewers: Instructions and Template for Chemistry, Manufacturing,
and Control (CMC) Reviewers of Human Somatic Cell Therapy Investigational New
Drug Applications (INDs), August 2003

ICH E10 Choice of Control Group and Related Issues in Clinical Trials, May 2001
150, ...

Guidance on Applications for Products Comprised of Living Autologous Cells
Manipulated ex vivo and Intended for Structural Repair or Reconstruction, May
1996

[DRAFT] Guidance for Industry: Preparation of IDEs and INDs for Products
Intended to Repair or Replace Knee Cartilage, July 2007

18-Dec-07 PolarisRx Corporation
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COMMITTEE FOR HUMAN MEDICINAL PRODUCT (CHMP): 1

*  GUIDELINE ON HUMAN CELL-BASED MEDICINAL PRODUCTS, July-2007

*  Directive 2004/23/EC of the European Parliament and of the Council of 31 March 2004
on setting standards of quality and safety for the donation, procurement, testing,
processing, preservation, storage and distribution of human tissues and cells.

» Commission Directive 2006/17/EC of 8 February 2006 implementing Directive
2004/23/EC of the European Parliament and of the Council as regards certain technical
requirements for the donation, procurement and testing of human tissues and cells.

*  Commission Directive 2006/86/EC of 24 October 2006 implementing Directive
2004/23/EC of the European Parliament and of the Council as regards traceability
requirements, notification of serious adverse reactions and events and certain technical
requirements for the coding, processing, preservation, storage and distribution of
human tissues and cells.

*  Points to Consider on the Manufacture and Quality Control of Human Somatic Cell
Therapy Medicinal Products, 1998

*  EMEA/CHMP Note for Guidance on Use of Bovine Serum in the Manufacture of Human
Biological Medicinal Product (CPMP/BWP/1793/02)

18-Dec-07 PolarisRx Corporation

COMMITTEE FOR HUMAN MEDICINAL PRODUCT (CHMP): 2

* ICH Q5A Guideline on Quality of Biotechnological Products: Viral Safety Evaluation of
Biotechnology Product Derived From Cell Lines in of human or animal origin

* |CH Q5D Derivation and characterisation of cell substrates used for production of
biotechnological/biological products (CPMP/ICH/294/65

* |CH Q68 Note For Guidance on Specifications: Test Procedures and Acceptance Criteria for
Biotechnological/Biological Products. CPMP/ICH/365/96

*  EN/ISO 10993-1, Biological evaluation of medical devices - Part 1: Evaluation and testing

*  EN/ISO 10993-18:2005 Biological evaluation of medical devices- Part 18: Chemical
characterization of materials

*  EN/ISO 10993-19:2006 Biological evaluation of medical devices- Part 19: Physico-chemical,
morphological and topographical characterization of materials

Ph. Eur. General Text Nucleated cell count and viability (2.7.29) [published in PharmEuropa
18.1 (January 2006, ref. PA/PH/Exp CTP/T (05) 28 ANP)].

18-Dec-07 PolarisRx Corporation
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Summary 1

* E: Efficacy
+ S:Safety
*  Q:Quality

*  M: Multi-disciplinary

= ISO

+

* Emerging cellular therapy specific guidance

18-Dec-07 PolarisRx Corporation

UK NICE Evidence-based assessment: Available Evidence

Clinical and cost-effectiveness of autologous chondrocyte implantation for cartilage
defects in knee joints; technology assessment report, August 2004

Randomized controlled trials

* This review is an update of a previous review published in this series. Four
randomized controlled comparative trials were included, as well as long term
observational data from selected case series. The trials studied a total of 266
patients and the observational studies up to 101 patients.

Conclusions

* There is insufficient evidence at present to say that ACl is cost-effective compared
to microfracture or mosaicplasty. Longer-term outcomes are required. In the
absence of hard evidence, economic modeling using some assumptions about
long-term outcomes that seem reasonable, suggests that ACl would be cost-
effective because it is more likely to produce hyaline cartilage, which is more likely
to be durable and to prevent ostecarthritis in the longer (e.g. 20 years) term.

Treatment Guidelines, Consensus Report, Cochrane Library...

18-Dec-07 PolarisRx Corporation
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# of Patients Needed to Register New Cellular Products in NA / EU regions

Company name Country Productname TA Indication Dvip phase s:;"::e c:;g: Patient #
Drganogenesis US  Aprigraf Skin gx&“&:‘:ﬁ&" Rt D 3 21 400
fovancedTissUe s Demnagraf  Skin mbfb‘“::::;" el fron newiom 3 21 289
Ortec US  Orcel Skin T e At and 3 2400
intercytex UK ICX-PRO Skin Venous leg ulcers 2b 31 396
intercytex UK ICX-PRO Skin Diabetic foot ulcers 2a
Intercytex UK VALVELTA  Skin Healthy volunteers 1 1 10
intercytex UK VALVELTA Skin Nasolabial folds 2 1 12
intercytex UK VALVELTA Skin Acne scars 2 10
Intercytex UK VALVELTA  Skin Skin contractures 2 Planned
intercytex UK VALVELTA Skin 3 Planned
intercytex UK ICX-TRC Skin Healthy volunteers 1 1 T
intercytex UK ICX-TRC Skin Male pattem boldness 2 1 24
Intercytex UK ICX-SKN Skin Healthy volunteers 1 1 6
intercytex UK ICX-SKN Skin Skin cancer excisions 2 Planned
Tigenix BE Chondro-select Cartilage Knee cartilage defects 3 12 118
lrthro Kinetics DE CaReS Cartilage Knee cartilage defects 3 20
Wrthro Kinetics DE CaReS Cartilage _ Knee cartilage defects 1 1 10
18-Dec-07 PolarisRx Corporation
Ethnic Considerations (ICH-E5)
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Summary 2

* Pan-European Directive implemented
* Indication-specific guidance is available for selected therapeutic areas.

* Harmonization to regulatory requirements may occur in the future, as in
the case of medicinal products.

« Several hundreds of patients are needed to demonstrate efficacy and
safety.

* Pivotal randomized controlled comparative studies are, in general,
needed.

» Importance of clinical benefits and long-term evidence is of importance.

18-Dec-07 PolarisRx Corporation
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