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12,

EMA: Guideline on the quality, non-clinical and clinical aspects of
gene therapy medicinal products; March 2018.

EMA: Draft guideline on quality, non-clinical and clinical
requirements for investigational advanced therapy medicinal products
in clinical trials; February 2019.

US FDA: Draft guidance for industry: testing of retroviral vector-

based human gene therapy products for replication competent
retrovirus during product manufacture and patient follow-up; July
2018.

US FDA: Draft guidance for industry: long term follow-up after
administration of human gene therapy products; July 2018.

US FDA: Guidance for industry: preclinical assessment of
investigational cellular and gene therapy products; November 2013.

US FDA: Draft guidance for industry: chemistry, manufacturing, and
control (CMC) information for human gene therapy investigational

new drug applications (INDs) ; July 2018.

ICH Q5A (R1) : Viral safety evaluation of biotechnology products
derived from cell lines of human or animal origin; September 1999.

ICH Q5B: Quality of biotechnological products: analysis of the
expression construct in cells used for production of r-DNA derived
protein products; November 1995.

ICH Q5C: Quality of biotechnological products: stability testing of
biotechnological /biological products; November 1995.

ICH Q5D: Derivation and characterisation of cell substrates used for
production of biotechnological/biological products; July 1997.

ICH S1A: Guideline on the need for carcinogenicity studies of
pharmaceuticals; November 1995.

ICH S1B: Testing for carcinogenicity of pharmaceuticals; July 1997,
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18.

ICH S1C ( R2 ) : Dose selection for carcinogenicity studies of
pharmaceuticals; March 2008.

ICH S2( R1): Guidance on genotoxicity testing and data interpretation
for pharmaceuticals intended for human use; November 2011.

ICH S5 (R2) : Detection of toxicity to reproduction for medicinal
products & toxicity to male fertility; November 2000.

ICH S5 ( R3) : Detection of toxicity to reproduction for human
pharmaceuticals; August 2017.

ICHS6 (R1) :Preclinical safety evaluation of biotechnology-derived
pharmaceuticals; June 2011.

ICH S7A.: Safety pharmacology studies for human pharmaceuticals;
November 2000.

87



F- o~ AT A/ P HE L AT B

P B Fla R WA BB RE A AT p 4o 4

A&/ ¥ Fgenome:n i ¥ K B BB
#2
B 42 (Plasmid) A LTI S N 4
PR (RNA) F STl S
B+ (Pox Virus) # HFrER
W4 (Adenovirus) & SO A e
) 2
(i’:’“’?ﬁ* iated i wAED
eno-associate ,
virus)™ (2-5%)
I A o 3% ¢ R -
(Herpesvirus) (latency) 2v & #77% it "
(reactivation)
T W8S y 2 3
(Gamma retrovirus)
B+ (Lentivirus) 7 EaE
I_“' é’_

iz 3 ELEY
(Transposon elements)
A Flickikd W & >
(MVGT: Microbial Ll EHEAREA RASS T
vectors for gene oy

y |
therapy) v

A

F I
AAGEEE R SN I .
(Genome editing 7 &
products) % (permanent changes

to the host genome)

88



L PR SR (Pledt £ § BOEH ~ 418 B TR fop

)/

© R OTRR S TRA ERE A P €4 JRiEA T &
[ S dB AL ] EH {2 o

2. § AT A R o e A AR N KR A P A B2 4
FRPRT R PR E O REF AR LR R R 2
BERZET R 5 H 8 %] > 4ol AL Flend B

LAk i B

3. @107 47 @ (replication negative ) 3% ¥

89



W- =G AFSRIPMEEE LF BOgF 2 R %GH R

4 )

Fag-
RFLAR A SLE Y AT iE R
(' genome editing technology)?

S
i {{: 5 i ﬁ:‘_ :
TR AT A TRl o (ex vivo) i3 AF TR Rk ST AT A S
m? T X XN

A 2 %

= e
e 7 TR
P EHRE

Fir !
A TR S A4 7 (integrated)*?
FX FAFIG MR E?

4 )

*

- J

FAET -
ATl f A 5L Bk 4 (latency) & ¥
{ /& i+ (reactivation)?

F4ATSRT Meh
HBEEI LF Bh SRR

*hok P A TSR A S TR T R Mo

P Ex: A

90




