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Hospital, London * Department of Bioengineering, National University of
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Therapeutic Goods Act 1989, H 5= Iﬁ (75 EIJ )
% I'}}E%FFM@{”‘ (Part 3-1 * Product Standards ) ~ 37~ Sﬁ ﬁJ/?‘@‘f#J’ﬂ[
HE i ! (Part 3-2 * Registration of TG) » 57= #if Y SIg @ " (Part 3-3 ;

THERAPEUTIC GOODS ADMINISTRATION

{ TGA National Managar ]

TGA Structure from
T July 2010

Chiet Reguiatory Otficer

MARKET AUTHORISATION GROUP
L

Office of
Modicings  —

Office of |
[= Complementary
Medicines I

) ——Scrmh

uthorisatio

Evaluation

g | |‘Gmup Support Un

ir]—

T

MONITORING & COMFLIANCE GROUP
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1. Pharmaceutical Chemistry Section : evaluates quality and bioavailability
aspects of prescription and OTC medicines

2. Toxicology Section - evaluates safety aspects of prescription, OTC and
complementary medicines

3. Biological Sciences Section : evaluates quality aspects of biologicals,
biological medicines, cell and tissue therapies and blood and blood
products

4. Experimental Products Section : administers access to unapproved

therapeutic goods in Australia

5.  Management and Coordination Section : includes Office Head and administrative and
project management functions

(1) el 5 4 e

Transition
Period
concludes May

Stakeholder Consultation
on TG Regulations for
biologicals Oct — Nov

( HCT framework to
be implemented in
an Australia-only
context

Regulations for
biologicals passed by
Executive Council:
March 2011

AHMC endorse
development of
a new regulatory

AHMAC/ AHMC agreed to /
Th utic Good
the proposed HCT An?é?l?:lﬁ“lelrft (20005 27 Stakeholder Implementation of
regulatory framework to be Consultation on biologicals framework:
Measures No 3) Bill 2009 Standards Dec
implemented as part of 31 May 2011
received Royal Assent 2010 = Feb 2011
Australia and New Zealand 31 May 2010
Therapeutic Products
Authority (ANZTPA).
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 Excluded Not Included Included
Biologicals that are excluded Products that are regulated Products that will be
from regu!afgvogg therapeutic as ther aﬁsegﬁ;o%?g;: e requlated as biologicals

Assisted reproductive Biological Medicines

technologies (ART), self
regulated In vitro diagnostic
/ devices (IVDs)

Human Stem Cells

Tissue based products
Fresh viable organs and (skin, musculoskeletal,

haematopoietic progenitor cells Animal tissue products ocular, cardiovascular)
for direct transplantation L )

\ J Labile blood and blood

components cell-based products
Cells and tissues for a - (genetically modified, in
single patient under care Haematopoietic vitro cell
of a medical practitioner progenitor cells L expansion/depletion) )
2 ¢’ ) >

2. Human tissue therapy products ¢/ fﬁ :

(1) skin
(2) musculoskeletal —bone, collagen

(3) cardiovascular —heart valves
(4) ocular —whole eye, cornea
3. Human cellular therapy products & ?ﬁ:
(1 )stem cells and progenitor cells e.g. mesenchymalstem cells~HPC for
uses other than haematopoietic reconstitution ~ other stem cells (e.g.

neural) and progenitor cells (e.g. nasal cells)



(2) other human cell-based products, such as: fibroblasts, chondrocytes

(3) immunotherapy products, such as cell-based tumour vaccines

(4) genetically modified cells

4 B % PRI AVEOETA 2 )

(1) ﬁ?ﬁ = SR{*F 4 (Global Harmonization )
(2) f=*4 HU*%WJE@H# FHIlkLAE fﬂ“\r'ﬁifkﬁlﬁfﬁﬁtﬁ

ﬁ? ( Recognition of Unique Specifications of Biologicals,

Particularly Cell & Tissue )

(3) =ity 2 B

() & i (AR g 532 -

A biological is Class 1 ifitis:
declared in the Regulations as a
Class 1 bioclogical.

HIFE
(4) T R

SES 1k

Class 1 biologicals - requirements
» Certify compliance with standards

» Should be fit for intended clinical
purpose

* ‘Inclusion’ on the ARTG

» The requirements are not ‘lower’
than other Classes — different
governance

—l\ P %!—qu‘k] [\f{:

A biological is Class 2 if it is:

a. both:

i. processed using only one
or more of the actions of
minimal
manipulation; and

i. for homologous use; or

b. declared in the Regulations as a
Class 2 biological.

Class 2 biologicals - requirements

+ Dossier — to demonstrate
compliance with standards and
guidelines
GMP conformance (licence or
clearance)
Should be fit for intended clinical
purpose

* ‘Inclusion’ on the ARTG
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A biological is Class 3 ifit is:
a. processed:

i. using a method in addition to
any of the actions of minimal
manipulation; and

ii. inaway that does not
change an inherent
biochemical, physiological or
immunological property; or

b. declared in the Regulations as a
Class 3 biological.

Class 3 biologicals - requirements
+ Dossier:

+ demonstrate safety, quality and
efficacy

+ GMP conformance (licence or
clearance)

» Approved clinical indication
* ‘Inclusion’ on the ARTG

A biological is Class 4 if it is:
a. processed:

i. using a method in addition
to any of the actions of
minimal manipulation; and

ii. inaway that changes an
inherent biochemical,
physiological or
immunological property;
or

b. declared in the Regulations as a
Class 4 biological.

il ﬁﬁ'ﬁ AUUH e I

Class 4 biologicals - requirements
+ Dossier:

+ demonstrate safety, quality and
efficacy including clinical data and
analysis

+  GMP conformance (licence or
clearance)

+ Approved clinical indication
+ ‘Inclusion’ on the ARTG

NN

¥ &L Class 2 I'J 71| GMP conformance(licence or clearance)

O R0 AR

HEF T‘E'Fﬁ%@fg ( Standards ) -

< Bk

Human blood and blood components, human tissues and human cellular therapy products

requirements

Biologicals* Blood and blood HPC*
components*®
Class 1 Class 2 Class 3 Class 4
Standards | p=======-~- }
Standards forminimising infectious disease transmission
Secm_r spacific Product specific standards, e.g. cardiovascular, musculaskeletal, ocular, skin, blood, HPC
requirements i
General standards, e.g. default pharmacopoeial standards, labelling standards
Manufacturing

Manufacturer quality system requirements. e.g. Code of GMP

"
................... e e S i B e e L e e e A e . o o i
i

N Certification Dossier Technical master file (TMF)
Submission
requirements
Guidance Australian Regulatory Guidelines for Biologicals TMF guideline
documents

Adoption of relevant international guida:hoe documents
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3. The European Medicines Agency (EMA ) -EMA# = #719935F > F11995
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(1) Scientific advice and protocol assistance to companies
(2) Orphan drugs designation
(3) Paediatric Investigation Plans
(4) Evaluation of new products, generics, OTCs
(5) Arbitration and referral procedures
(6) Regulatory & Scientific Guidance to companies
(7) Information to patients & transparency
(8) Coordination of pharmacovigilance activities
(9) Coordination of Member States’ 1inspections (GMP, GCP, GLP)
4, BIF = ”FIT&‘KEI% ( National Competent Authorities, NCA ) IE{{’EFJFF? E 1B
UM JJEU ?‘%’ﬂhr{ lﬁl@ﬁéﬁ [ VB - %{%Fﬁﬂ?f]HCMP .
CVMP + COMP ~ CHMP 7 %55 E3 1™ i -
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Centralised MAA Procedure — T HEMP

i ifi i Committee for :
EMA Scientific Committees . Herbal Products_{_Comittee for Medicinal ™
) . Products for Veterinary use./

EUROPEAN MEDBCINES AGENCY

<« 5 Scientific
London Working parties .
~440 employes
coordinate:

- formal procedure

- evaluation

- supervision

- pharmacovigilance

|

Committee of Orphan
Medicinal Products .

CHMP
Committee for Medicinal
Products for Human use

National CA b
»4000 experts from Experts from each Member State
=27 member states

as scientific resource Scientific evaluation (Q, S, E)

Supported by standing and ad hoc Working parties
CHMP issues Recommendation for Marketing
Authorisation to European Commission

P Bk il I 0 A 9 A F) Committee for Advanced
Therapies(CAT) ff 7 il e 0 EA Ay Jlél FV?J@[R [T

Committee for Advanced Therapies (CAT)

)

o o 2 Representatives of
EUROPEAN MEDICINES AGENCY Clinicians

22 Experts from national CA

o 8 828 0 o g

o © 2 Representatives of
- /AN patient organisations

() = 4« Canada Health Act ~ The Assisted Human Reproduction
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Act ~ Food and Drugs Act= »
(=) EH=
1. P %T‘f S eaEaE] f ( The European Parliament and of the Council )
172004 F A7 A R F’E‘?‘ﬁ* Pl b ?E}%’:E’i%&'z"?ﬁ'ﬁal@ifféjfﬁ—ﬁ
( Directive 2004/23/EC of the European Parliament and of the Council of
on setting standards of quality and safety for the donation, procurement,
testing, processing, preservation, storage and distribution of human tissues
mmmm’aﬁ%%W%ﬁﬁﬁ\k?wﬁﬁﬁﬁwm@\%w\
BBR ~ R (RS T 2 1 H 2RI
I BT A %W‘ﬁ%‘@ﬁ‘%ﬁ‘mw~ﬁL
L i Ut
ALV IR o A IR ) | R - 2
il 5= A7 it BRSSO+ I T ST
AR H I VLY PR R ) R 1 IR
RERR P P AR T R ﬁ'F.rﬁi
SR

Directive 2001/83/EC (Nov 2001) as amended
Community code relating to all medicinal products for human use
Legislation relevant for Technical requirements with a view to licensing (updated 2003)

all medicinal products

Regulation (EC) No. 726/2004 (Mar 2004)
Centralized procedure via EMA

Regulation (EC) No. 1394/2007 on Advanced Therapy Medicinal Products
Central licensing and requirements for ATMPs

Legislation relevant for

all cell- and tissue-based MP Directive 2004/23/EC (Mar 2004)
Standards of quality and safety for donation, procurement, testing, processing,
preservation, storage and distribution of human tissues/cells

Directive 2006/17/EC (Feb 2006) Directive 2006/86/EC (Oct 2008)
I Technical Requirements technical requirements for donation, traceability, notification of serious
procurement adverse reactions and events,
testing technical requirements for coding,

processing, preservation,
storage, distribution

Guideline on human cell-based MPs (Sept. 2008}
Contains quality, non-clinical, clinical aspects

I Guidelines Reflection paper on stem cell-based medicinal products {January 2011)
(EMA/JCAT/571134/2009)
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(1) For Substantially manipulated cells / heterologous use :

=t

F'FAF15] ¥bMedicinal Product ~ Advanced therapy Medicinal Products
(ATMP) &35 & » L F[TATMP & ?ﬁ : Gene therapy MP ~ Somatic cell
therapy MP ~ Tissue engineered products °

(2) For non-substantially manipulated cells © ZFgMedicinal Products -

Committee for Advanced Therapies (CAT)
Expertise as required by ATMP-Regulation:

Phvig Med Dev  Surgery

5% 5% 1% Gene Therapy
19%

_;-'-"'"-'_FFF'_FF’

Ethics
8%

) / | Cell Therapy
Biatach | 219%
24% Tissue
Enginearing

1%

3. E‘lﬁ}
ﬁ’ﬂﬂ?ﬁﬁ*ﬁf’—ﬁ”ﬁ EYB Y S fEEs & ?EH?E‘W%E'?\%B@ Fﬁﬁlﬁ'ﬁ‘ﬁﬁ*}*%ﬁ
LAY A (RS B CBERFDAB 128 [l R4 %
P Al S | 'E?J%Fﬁé‘??;%ﬁ@%ﬁﬁ I";T'E'%%F%%F:’jﬁﬁﬁf [ s > [
I E‘Efﬂi""‘%@?lﬁ?%' tPaul-Ehrlich-Institut ( PEI) =" National and
International Integration » s * FE}%E’ E[g’@ﬁ'ﬁlhﬁl ‘ ﬁﬁé"?ﬁ??;‘/
P -
4., Paul-Ehrlich-Institut (PEI) /7 ﬁ’ﬁ :
ﬁ%{@'rﬁ;, f 828 = Paul Ehrlich#* 1896 7 A 1A (Berlin) b -
TR G R R A A 1899 A TR [l A AY E’ﬁﬁﬁﬁ@?
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BV > 19065 ~HEEk B 855 < Georg-Speyer-Haus » £ Al
FF PP (Chemotherapy) » = 19475 774 11 = BSA LK [l AR
am MainT—='%% " Paul-Ehrlich-Institut » = 1990 f | 872 = 1 [ 18
fWLangeniZ 5 ° EURRLIYITS AF

History of the Paul-Ehrlich-Institut (PEI)

1972 Establishment as Federal Agency
1994 Responsibility for Blood and Blood Derivates
2000 Accreditation as Nofified Body for IVD Testing

July 2004 Responsibility fiir Somatic Cell Therapy
and Gene Transfer MP

Aug 2004 Responsibility for Clinical Trial Authorisation

June 2005 WHO Collaborating Centre for Quality
Assurance of Blood Products and IVD

1806:
Institute for Serum Research
and Serum Testing (Berlin-Steglitz)

First Director: Paul Ehrlich Sept 2005 Responsibility for Tissue Preparations

2000
e i
EER o ' .
Royal Institute for . 1906 1947: 1990: today
Experimental Therapy Georg-Speyer-Haus Paul-Ehrlich-Institut PEI maoves to Langen
(Frankfurt am Main) (Frankfurt am Main) (Frankfurt am Main)

PEIF 119724 &> 15 £ BB A1 ijﬁﬂ\ﬂ WS- A
@F"l b (Paul-Ehrlich-Institut, Federal Agency for Sera and Vaccines )

i A F‘%’ﬁ [h@)?‘fa‘ S FAPAET (BfArM, Federal Institute for Drugs and
Medlcal Devices ) rfﬁ Bl (BzgA, Federal Centre for Health
Education) ~ MEEIEHSY (=734 45 (DIMDI, German Institute of
Medical Documentation and Information ) FaA{ A== P4
T o R IR B R R R R T =

16



PEl: National and International Integration

L L it ey
German Federal Ministry of Health |
PEI BfArM BzgA DIMDI RKI
Paul-Ehrlich- Federal Federal Centre German Institute Robert Koch-
Institut Institute for for Health of Medical Institut
Drugs and Education Documentation Facort
Federal Agency Medical and Information IHEtitOteEor
for Ser_a and Devices Disease Control
CHi= and Prevention
EMEA ERErEen HMA EDOM
European p } Heads of European Directorate for
Medicines Agency Commission Medicines the Quality of Medicines
Agencies

WHO ICH
::;::;F;::‘i:‘;:: Z: :ua:d Vaccines %
PEIF 11994 1 ¢ i WEF‘ |l E P 200 B0 ,q—.ﬁ K

! mWP1ﬁ3ﬁ%%#ﬁwﬁﬁ%fiﬁwemﬁ@,gmm
17 Jﬂ%%$ﬁ%ﬂWh@awﬁ%%&@wﬁﬁvwﬂwwﬁi
B RIS T H5 » 20055 65| T KL Y i R
PR B T G I - (WHO Collaborating Centre for
Quality Assurance of Blood Products and IVD) » {3 [ 2004/23/EC?F[
L RBIRA R f PSSR Y PR R AR
o B R D AR (5 [P [12005 958
PEL =V F’[F"lgh fi'[ﬁ&”?j_[ Faﬂ:”'g;g[enﬂﬁ I%ﬁlﬁﬁ@qr— Iy w =g ﬁﬁ

R
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PEIl: Medicinal Product Responsibility

Gene
Therapy
% Products /

Products

engineered
Products

Tissue
| preparations

Blood &
Plasma-

derived
Products

'~ Singapore
(=)= ﬁ%ﬁ‘ﬁ : Health Sciences Authority Health Products Regulation

Group

HSA Board

" Chief Executive Officer

Divisions
Health Products « Pre-marketing
Regu lation Group * Vigilance, Compliance & Enforcement

* Audit & Licensing

J/
\

Corporate Headquarters

Divisions

Divisions

s Corporate Development & Operations .
* Human Capital & Legal Blood Services Group : glct'?d tSl;PF'{!_f
atient Services

Departments

Corporate Communications
Quality Management

Professional Quality ( Divisions

Strategy & Business Transformation o Forensic Medicine

* Forensic Science

* Illicit Drugs & Toxicology
* Biology

* Pharmaceutical

* Food Safety

* Chemical Metrology )

VAN

kHSA Academ ) Applied Sciences Group

18



Objectives -
1. Safeguard public health
2. Ensure the public has access to safer cell and tissue-based therapeutic
products
3. Provide clear, transparent and internationally benchmarked regulatory
infrastructure to support the rapid development 1n cell and tissue-based
therapeutic products
(=) 2 #EH - Medicine Act
(=) ?'T:E’H JF
1. regulate quality, safety and efficacy of high-risk CTT products like
other medicinal products under Medicine Act
2. CTT products fall within the defimition of Medicine Products

(Pharmaceuticals & Biologics)

=+ ~ South of Korea

(=) = Ji#9h - KFDA

19



“%':
Spokesperson

( Audit and Inspection Officer )

( General Services Division )

( Criminal Investigations Office )

Dlrector Medlcal

\ Food Pharmaceunca Biophal mlaoell:lcal
gl‘:::ﬁlrf:: ﬂ:{ Preventmn Safety | Safety s & Herbal gaei\::lf
g’ Pollcy Bureau \\\Bureau \ Bureau Medicine Bureau
Biophany

Director
General for Standardlzatlon E\raluatmn
Nutrition Policy Department Department

'rNationaI Institute uf ( Center for Drug Development Assistance ) 6 Regional KFDA
Food and Drug ”

Safety Evaluation National Center for Lot Release BSE::I:
' H Gyeongin

Food Safety Pharmaceutical and Toxicozlog ical Daegu

| Evaluation } Medical Devices i Evaluation and \ Gwangju
Ny e Rescarch Dacjeon
P Department

9 3
KFDA 2 820

1.Vision *
Secure the highest level of public health by ensuring Food and Drug Safety
2. Mission *
(1) Prevent and Manage Food and Drug related Risks in advance
(2) Rapid Response to Food and Drug Safety Risks
(3) Establish communication network and Support relevant parts
(Z) 2
Pharmaceutical Affairs Act (cell therapy product ) ~ Human Tissue Safety
Control Act (Human Tissue )
(=) g
1.
(1) Pharmaceutical Affairs Act, Annex 3 :
A cell therapy product refers to a biopharmaceutical used as a therapeutic,

diagnostic and preventive agent by proliferating, selecting and changing in

20



vitro autologous, allogeneic or xenogenyeic cells, or engaging in other
activitie s that will modify biological attributes of the said cells.
(2) KFDA notification 2010-50, Article 2

A medicinal product manufactured through physical, chemical, and/or
biological manipulation, such as in vitro culture of autologous, allogeneic,
or xenogeneic cells

2. Exemption : KFDA notification 2010-50, Article 2
The case where a medical doctor performs minimal manipulation

which does not cause safety problems of autologous or allogeneic cells in
the course of surgical operation or treatment at a medical center (simple
separation, washing, freezing, thawing, and other manipulations, while

maintaining biological properties)

+ -~ USA
(=) = FiBh © USFDA
(Z) = k)

1. Statutes (Laws) - Food, Drug & Cosmetic Act (FD&C Act)

2. Regulations (details of the law) : 21 CFR (Code of Federal Regulations)

3. Human Cells, Tissues, and Cellular and Tissue Based Products (HCT/Ps)
(21 CFR 1271.3 d))

21



| FDA |

Center For
Devices and

Radioclogical Health

Center for Drug

Ewvaluation and
Research

National Center 3

for Toxicological

Research

Office of the
Commissioner

I

Center for
Veterinary

Medicine

-

Center for Food
Safety and
Applied Nutrition

I

Center for Biologics

Evaluation and
Research

)

Office of Chief
Counsel

I

Office of
Regulatory
Affairs

Duireach, and

Officeof |
Communication,

Development

Office of . Dﬁ"x of Office ‘.:'f Office of
Compliance and Blos_tatlst_lcs and Information Management
Biologics Quality L Epidemioclogy Technology

il .
Office of Blood Office of Cellular, Office of Vaccines
Research and Tissue, and Gene Res;ar!:h and
Rovi i eview
eview L Therapies y
| l
Division of Clinical ( ) o )
Evaluation and Division of Cell and { Huﬁ::::l'lc%: :Lfm
AT T Gene Therapies )
\ I

(=) =

1. Most types of stem cell products of clinical interest today are subject to

Biologics

2. Regulations and require premarket approval

3. Examples of OCTGT Products :

(1)

(2)

(3)

(4)
(5)

Stem cell and stem cell-derived products : Hematopoietic,
mesenchymal, embryonic, etc.

Somatic cell therapies * Pancreatic islets, chondrocytes, myoblasts,
keratinocytes, hepatocytes, etc.

Cancer vaccines and 1mmunotherapies Dendritic  cells,
lymphocyte-based therapies, cancer cell-based therapies, peptides,
proteins

Cell lysates and extracts

Gene therapies - Gene-modified cells ~ Plasmids, viral vectors,

22



bacterial vectors
(6) Devices : Cell-based devices * Devices used for cells and tissues
4. Examples of a few exceptions:
(1 )Autologous or family-related peripheral blood stem cells for hematologic
malignancies * Regulated as Tissue product under Section 361 PHSA
(2) Bone Marrow, autologous or allogeneic, for homologous use is not
regulated by FDA : under authority of HRSA
4. Stem Cell Products in the US
(1) No stem cell products have a Biologics License in the US

(2) Multiple types of stem cells for multiple indications are in clinical trials

= R R
20094 37IOF 1 » SRR = | B Iy 4 o | AR
Slad R R iﬁ%Elﬁmﬁlﬁl‘apJ[HﬁrU AP A
eI @fﬁﬁ%ﬁq dESl=s, ﬁl,%ﬁﬁﬁ]‘ﬂw' ST L S @
WRRAZ ~ B R ke = 5 o3 Bl -
(=) HH:

APV P = SRS A RO
il 2 SIS 8 2000 TS DT B gyrlﬁl
PR F'W Fhfﬁ%‘**rjﬁﬁtﬁ‘ - E*ﬁ*‘*rﬁﬂ 5 AR R AR R
(% 4 7% TInternational Workshop on Cell and Tissue Therapy: Converging
Science & Regulations | fﬁ—ﬂq gl@ﬂﬁnﬂﬁ’\ [ S = ?ﬁ‘g‘ﬁtgﬁi S 'SfFFF # FF [1
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SICLE

1. Non-Clinical Aspects - Toxicology * Relevant Animal Model(s) ~ Proof of
Concept ~ Biodistribution ~ Tumorigenicity ~ Immunogenicity

2. Starting Material : Testing of Donors ~ Microbiological Safety of
Procurement ~ Cell banking ~ Origin of Cell lines

3. Clinical Aspects * Safe initial Dose ~ Indications ~ Reactions in Humans »
Follow-up

4. Transport to manufacturing site : Cold Chain~ Viability of Cells~Chemicals

for Cryopreservation ~ Sterility
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5. Quality Aspects - Identity ~ Purity ~ Sterility ~ Potency
DPi A P PRSI 0 SRR S ) relevant
species i = > A HE I B Qb
1. A relevant species 1s one in which the test material 1s pharmacologically
active due to the expression of the receptor or an epitope.
2. Use of smart zn-vztro testing may 1n certain cases potentially complement
or even substitute animal studies.
3. Choice of animal model depends on purpose:
(1) Proof-of-concept: usually homologous models
(2) Toxicology: may also be necessary to test final medicinal product (in
addition, or alternatively).
(3) Could also be a disease model, if available
4. In vitro Models may provide additional / alternative ways to address
specific aspects e.g.Proof of concept for immune modulation (cytokine
production, MLR 1nhibition, --*)
5. Animal models reflecting the therapeutic indication (Disease Models)
1deal but limited availability
6. Selection of animal models and species sczentifically justified
7. Large animal models preferable:
(1) Size
(2) Surgically implanted cell products
(3) Functionality
(4) long-term evaluation of tissue regeneration
(5) Safety follow-up

(6) Physiology or Immune system of the animal

26



8. relevant for appropriately studying the clinical effect (e.g. regeneration of
tissue)
9. Most relevant animal model determined by specific safety aspect to be
evaluated
10. Intended cell-based product consisting of human cells for
(1) proof-of-concept and
(2) safety studies (where possible)
11.Necessity of
(1) immunocompromised and/or
(2) immunosuppressed animals
(3) some aspects not optimally predictable of iz wivo behavior of
transplanted cells, e.g. persistence or functionality
12. Homologous animal models using corresponding Animal Stem Cells to
study medicinal product
(1) (+) often most relevant system for Proof-of-Concept
(2) (-) uncertainty of similarity stem cells or factors involved in
differentiation process
(3) (-) Technology to generate IMP not always transferable (e.g. markers,
antibodies)
13. Careful Interpretation of data from homologous models
14. If only homologous animal models are used:
(1) Understand potential differences between human and animal stem cells

(2) take into consideration when interpreting results
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US FDA SfiF4% FF'FHE[ My Safety issues » 18 ?ﬁ%‘ﬁ i g’!,‘, B
Immune response to the product* Duration of follow-up( FA' Concern regarding
risk of malignancy ) -~ Size of safety database ( Number of subjects exposed

== Duration of exposure )

EF1 Immune response to the product fo! ¥ &! [V %!l‘ £% © Immune
tolerance ~ Immune-privileged sites ~ Immunosuppression © ﬁl |

Immunosuppression < f\_&a%@ﬁg‘ﬁ]glﬁlp U- L BIERVE)

1. Is immunosuppression needed for a specific cellular product?
2. Considerations -

(1) Type of product : Immunosuppressants have been administered for
allogeneic cells (both embryonic stem cell-derived products and
differentiated cells). Immunosuppressants do not appear to be
necessary for autologous cellular products or for mesenchymal stem

cells.

(2) Site of administration : Immunosuppressants may not be necessary

for  ‘immune privileged”  sites (e.g., the retina).
(3) Clinical (and preclinical?) experience with related products

3. What immunosuppressants have been used? » £ FDA ;EZ%EI@ EnRLzA]l
HpES
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Category

Medications Included

Polyclonal T-cell depleting
antibodies

Rabbit-anti-human anti-thymocyte globulin (rATG)
Horse-anti-human anti-thymocyte globulin (hATG)

Anti-lymphocyte globulin (ALG)

Monoclonal T-cell depleting
antibodies

Alemtuzumab (Campath)

Monoclonal Anti-IL2R
antibodies

Daclizumab, Basiliximab

Monoclonal Anti-CD3
antibodies

hOKT3g1 (Ala-Ala)

TNF-a antagonists

Infliximab, Etanercept

Anti-inflammatory

Deoxyspergualin

Calcineurin inhibitors

Tacrolimus, Cyclosporine

mTOR Inhibitors

Sirolimus, Everolimus

Inosine monophosphate
dehydrogenase inhibitors

MMF, Mycophenolate Sodium

Corticosteroids

Prednisone, Methylprednisolone, others

from Collaborative Islet Transplant Registry (CITR)

4. When has immunosuppression been administered, relative to the time of

administration of the cellular product?

5. Adverse reactions associated with immunosuppressants, from CITR

US FDA 7 JfiEl %E'ﬁﬁﬁf}@iifpfﬁ#l (BLA, Biological License

Application ) FEZEIJI™ 4

& {5y E TR B iy €78 ITFJﬁgE
1997 Autologous cultured chondrocytes | Carticel
2010 Sipuleucel-T Provenge
2011 Azficel-T Laviv
2011 Hematopoietic progenitor cells, Hemacord
cord blood
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2012 Allogeneic cultured keratinocytes | Gintuit

and fibroblasts in bovine collagen
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