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Agenda

1. About FIRM (Forum for Innovative Regenerative Medicine)

2. FIRM’s effort for international standardization

3. Industrialization platform for innovative regenerative
medicine
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FIRM: Forum for Innovative Regenerative Medicine

About FIRM
> Established on June 17, 2011
> Regenerative medicine industrial association in Japan
> FIRM consists of 254 members, as of Jun. 2019
> To accelerate industrialization of regenerative medicine in Japan

Regenerative Medicine-Cell Therapy Logistics

Bio-technology ~. Insurance
Pharmaceutical m -

Consulting, etc.
(circa. 20%)
LN
Chatiie

(circa. 40%)

Chemical-Material

Machinery-Device _
(circa. 25%)

(circa. 15%) R e

© Forum for Innovative Regenerative Medicine




e
Organization of FIRM @:RM
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Agenda

2. FIRM's effort for international standardization

© Forum for Innovative Regenerative Medicine




@LIRM

|
FIRM VISION 2025

FIRM works to industrialize regenerative
medicine and disseminate innovative
medical treatments.

FIRM FIRM FIRM
leads the gllobal commits to continuously
rfeqeneratlve providing reliable strives to create
medicine marketas = isformation and delivering innovation.
a top-tier proposals that create
professional

organization.
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FIRM Global Network Design
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1) ARM: Alliance for Regenerative Medicine 5) CMBA: China Medical Biotech Association _
2) BIA: UK Bio Industry Association 6) ABLE: Association of Biotechnology Led Enterprises
3) CCRM: Center for Commercialization of Regenerative Medicine 7) ISCS: Israel Stem Cell Society
4) CARM: The Council for Advanced Regenerative Medicine 8) ISCT: International Society for Cellular Therapy _
9) BPIPO: Biotech and Pharmaceutical Industries Program Office 8
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The 2nd APACRM @t ’M

(Asia Partnership Conference of Regenerative Medicine Associations)
11 April 2019 at Tokyo
Mission of APACRM T emimcapdit
€ To expedite the development and availability of superior - @FIRM
therapeutic products, such as regenerative medicine o< j/
products, to Asian patients. e R{%Csw’/
- “»CARM
CMBA(Chma)
Purpose (3 - 'GSRAC&CARM
# To promote harmonization and optimization of the BLE: &;;%SB:;M i Iw;:;rea)
regulations on Regenerative Medicine products among Asian ’
countries and territories '
e TEEAEAE
HDEEpPR
€ To maximize the opportunities in Asian markets, and ensure SApl(sq;ng;g_? ) ! c
the creation of a market that is comparable to those in ’ . Q

North America and Europe.

ABLE: Association of Biotechnology Led Enterprises

BPIPO: Biotech and Pharmaceutical Industries Program Office

CARM: The Council for Advanced Regenerative Medicine

CMBA: China Medical Biotech Association

GSRAC: Global Stem Cell & Regenerative Medicine Acceleration Center
SAPI: Singapore Association of Pharmaceutical Industries
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The 2nd APACRM @:n

¢ Agreement

® With the goal of promoting regulatory harmonization of regenerative medicine, and reducing
the time and cost required for clinical development through data sharing among Asian
countries and territories, it was agreed that an APACRM Working Level Meeting would be
held this fall and the 3rd APACRM would be held in Tokyo next spring.

® It was agreed that a working group would be established to discuss the quality of shared
data, comparability criteria, pre-clinical and clinical test results, etc.; hold regular meetings;
and continue discussions.

WG1 : Test items for non-clinical study and data sharing
WG2 : Comparability, Quality, Biological Materials

& APACRM in the future

® APACRM-WG Level Meeting will be held on 10th Oct at BioJapan/Regenerative Medicine
Japan 2019 at Yokohama.

® The 39 APACRM will be conducted on 9t" April, 2020 at Tokyo.

MHLW: Ministry of Health, Labour and Welfare 10
PMDA: Pharmaceuticals and Medical Devices Agency
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@FRM
Agenda
3. Industrialization platform for innovative regenerative
medicine
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Regenerative Medicine Products in Japan C
Products Company Indication Product Specification Condition
JACE J-TEC Severe burns Human (self) epidermal- Approval (2007)
derived cell sheet
JACC J-TEC Full-thickness articular cartilage Human (self) cartilage-derived Approval (2012)
defects of the knee due to trauma or  organization
osteochondritis dissecans
HeartSheet TERUMO Severe heart failure due to the effect  Autologous myoblast sheets A conditional and
inadequate ischemic heart disease in  transplantation therapy for time-limited approval
the standard treatment cardiomyopathy (2015)
TEMCELL HS JCR Acute graft-versus-host disease Mesenchymal stem cells Approval (2015)
Inj. Pharmaceuticals (GVHD) following hematopoietic stem  (MSCs) derived from bone
cell transplant marrow aspirate of a healthy
adult donor. An off-the-shelf
product.
Stemirac NIPRO Improvement of neurologic symptoms Autologous mesenchymal A conditional and
and dysfunction associated with spinal stem cells (MSCs) derived time-limited approval
cord injury from bone marrow (2018)
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Regenerative Medicine Products in Japan @FIRM

Product Company Indication Product Specification ‘ Condition
Collategene AnGes Critical Limb Ischemia A plasmid DNA encoding A conditional and
(Obstructive Arteriosclerosis and human Hepatocyte Growth time-limited approval
Buerger's disease) Factor (HGF) gene (2019)
Kymriah Novartis Pharma Patients up to 25 years of age with B- A CD19-directed genetically Approval (2019)
cell precursor acute lymphoblastic modified autologous T-cell

leukemia (ALL) and Adult patients with immunotherapy
relapsed or refractory (r/r) large B-cell

lymphoma after two or more lines of

systemic therapy including diffuse

large B-cell lymphoma (DLBCL)
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Clinical Trials Information: Regenerative Medicine Products

Study start time Disease area Sponsor

S

v o
.

_ : Eagcer M : Pharmaceutical companies
1 2015 o : Nérve/CNS "1 : Biotech companies
1 2016 ~ : Cardiovascular B : Academia
: 2017 W : Skin
+ 2018 M : Bone and cartilage
] M : Digestive
: 2019 B : Respiratory
M : Others 14
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Cell and Gene Therapy Manufacturing Platform for JAPAN‘“

iIPS Cells,
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and Application (CiRA)
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Foundation for Biomedical Research and @FIRM
Innovation at Kobe

There are four criteria that impact successful cell therapy manufacturing: Closed-System Manufacturing
Consistently high product quality

Reasonable cost of goods

Production of quantities that meet demand

4. Sustainable capability through commercialization of a product

Scope of work

Wi

Preclinical testing P1/lla Pl commercial T
Tumorigenicity NDA
test | D

Contract manufacturing

(3) Consultation for cell manufacturing

(1) Safety test

. - ) (3) Development of cell manufacturing
(4) Research for cell specification and the cell manufacturing process process 16
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(@rirM
International comparison of
regenerative medicine industrialization platforms

Country/

Region Stem Cell Bank Cell Therapy Mfg Cell Therapy Translation Association
: : Hokkaido Univ., Chiba Univ.,
Japan CiRA (Kyoto Univ.) FBRI R&D Center for Cell Therapy Osaka Univ.. RIKEN FIRM
CIRM, NYSCEF, NCRM, SCTL,
US NSCE CMaT, Gene & Cell Therapy Centers Mayo Clinic ARM

EBISC, StemBANCC,

[EU] NIBSC, UKSCB (UK). CGT Catapult Manufacturing centre (UK), The University of Manchester CGT Catapult

ATTC (UK), Fraunhofer I1ZI's (GE) UKRMP, KCL, ICL, CRM (UK) BIA (UK)
GSCN (GE)
CiRA,; Center for iPS Cell Research and Application UKSCB; UK Stem Cell Bank NCRM; The National Center for Regenerative Medicine
CIRM; California Institute of Regenerative Medicine GSCN; The German Stem Cell Network SCTL; Stem Cell Translation Laboratory
NYSCF; New York Stem Cell Foundation FBRI; Foundation for Biomedical Research and Innovation UKRMP2; UK Regenerative Medicine Platform
NSCF; The National Stem Cell Foundation CMaT; Cell Manufacturing Technologies KCL; King's College London
EBIiSC; European Bank for induced Pluripotent Stem Cells ATTC; Advanced Therapy Treatment Centres ICL; Imperial College London
StemBANCC; Stem cells for biological assays of hovel drugs CRM; The MRC Centre for Regenerative Medicine

and predictive toxicology
NIBSC; National Institute for Biological Standards and Control

17
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Conclusion

> In Japan, in order to accelerate product creation and quickly deliver products to
patients, innovative Japanese regulations have been enacted and product creation
IS being promoted.

» Platforms from Cell Bank to manufacturing facilities and logistics are being built in
the US, Europe and Japan, and the industrialization of regenerative medicine is
accelerating.

» FIRM will strengthen development of regenerative medicine under international

cooperation. In addition, we promote regulatory harmonization and international
standardization in the field of regenerative medicine.
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. Forum for Innovative
Regenerative Medicine

Thank you for your attention

FIRM dedicates to human health
through the spread of regenerative medicine

Forum for Innovative
Regenerative Medicine

‘F IRM

https://firm.or.jp/en
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