KM - 2HHM Ml -HE HEH

}? 2§ @%) ,9_ kU 41-3030-02

) MER=H SSAEY i
JI0IE2

(Considerations in Tumorigenicity Assessment of

Stem Cell Therapy Product)

2022. 3.

ez E7| =X 2H| SLEE G2t 7to|=2fel (AR QM)
ofzfol BITBHE Aol MBHe) FAI7I BRI
D 00 528 NEN - OUAN 5 59 54 48 m o
XIZA - LA B LITE 0 otle
4l el oetn getd B JlEe] NEA - djel S 9uA
o= TefstA| HELICE OIS B7D S XIAA - ool XFo
BRs 22 1 AIRE ofehol JIRsl FAI7| rRiLC
(AR PHERIOIE 9 HEkiolCoHE ORI RISl0] B B R X BRY 7 Al
401 T2 vk biot 9l Tl 27MES| SR Bt Al TR THE)
O B AT - AAE) Es
AEAH@A - 2o es Be BR == D0 o
SEOY | Les xeum
o " C 0 of
T D ues Mus ooz wels Bno sk oo o
0149 Ol $IAIN S EE Ysld KA - Bl siFsts O of
B YL m oo
0 9% YR HosIL Huste UYL o
O A7 N BSS Sls) WY £t wHANS Wl 4A 0o
Hels B2l m ofe
= 471 AR 5 Ol Sijekz ‘Of0] Sfle 290] AT - A S5 CRYO] OFecE
XA - oA A - O EAIE S8 Bar gy
O UEC= WEATol B2E S| S50 wERoz WE | O O AEA)
A2l HEIIEOILL BAE MASHE AR (32818) W o2
Xm*‘l'?—"‘l%‘l 0 rS| - EH2q '—E N =2 A':o oF (OAT ;:3)
o | D Oeion we e DA BE- o1 58 W & BN L o o
= elepiLt 751 Aol ciojof AfBeleBerHel UEE Jle B o o
st 2Ll (BlEeI8)
O 4% ugE 9] M=e wAE 4 geeAd | O o
Jlet ol | elgiels 2ass LSOl YsLR m ofLe
N |- A HEd ofen ER 9 M9 2F UI8S ANBHID RIZA -
OHLAT R - 78 EXIE SSSHAZ| BB
A7) A chsie] SHelsiglE.
20224 3d o
et e
g olEME Qug




Of M= Z7IMZXZH SLE B2t 710|=21210] tisty] &7| &

o
A 2FSAL HFoGF AT YT S 7= AYLIC

—

= QUM E Mz BN 2835 7HK|= A0 ofH 2z =2E2| 7]
=YH(~oI0J0F St S)0= =0t TRl O ZHA BEAl &4

OF

POF SHe AfE0] OFelS YRCELICE 3 2 GhiAlE 202213 32
U fEtt UiE E02 TYE 00 of

THHQ AFEEA SO wet 2| HEE

=
1o

LR 7| &

A
Mg g UWE

Job e
bt

30
ojo
mjo
e
n
[N
L
-
o

X = QHLHAMOY CHSE 2| ALt Zo|Ar0] S B9 ME2HEATE 7 Ho|22|

AFEUARR MEZRHEAX| 2 H| A= 22[5HA|7| HEEFLICE
- T3} 043-719-3544
HA : 043-719-3530

S L LD T PN E R IR ER R SN
Yy > BxE 4D N BHOX CFUNED > IR HxE 410 DY
> B9 M Ao EHOIX| "BUAS > MDME > 21 3YND YE 2

29, /\] ‘DJ%%Q] /LEv‘H ............................................................................................ 6
23 =& _/r: ............................................................................................................ 6
2.4. 'IT:"O:‘%]i \:711 _I'E_o:]_g_%._g_aotg] /g;g ........................................................... 7
241. _17240:]73; ................................................................................................... 7
2427. %_%t /gxél gl _I'E_o;] 3;:]\5’: ........................................................................ 7
2.5. q.]_l_il .............................................................................................................. 8
2.6, TEZE oo 8
2.6.1. /\] ‘3713 ................................................................................................... 8
2.6.2. %_ookﬁé]xg 1@ 7‘51/\]_ ............................................................................... 9
263 %119_7‘:4’/\]. ................................................................................................... 9
3 sgy].tgda ............................................................................................................. 10
31. A]@dgjr,].gl "—’4'26]7]1— .................................................................................. 10
4 %01@94 ............................................................................................................. 11
5 73’15‘?‘1 ............................................................................................................. 13
_t'l_%- %oo]:%/g] :zgy]_ 1\] 7]_7‘1_-_ 1;_; };]]_1?_ j_{;q/\].-sg- ........................................... 15
IR =T - B 16




A=t= |

E7|MEX 84 FFEA 871 7hel

)
+

w
e

o

)

7Hel, 612708 AE)E ol FABER Fa rk10).

1. A&

A

REE

o F557 A FA (

ol epE

[e]
=

A ehitol
A2 0] A

r

a7

g e

she

H4 Sl Aol nefAge AA

9]

A@ A, A

.
=

A% el o3t

3

L=y
S

PAY Al

S

Aol 53

o 7 gl

EX L EES

'3

| d
A2ZA 55 7} uk

sl
&

AEAGA 2A, 7 MBS o] §8 A2 24 0|

= s
-

ol
=

&}

Al AEEHE A5E TRAY | A|34xA7

]

o

L

A F o] F4Eol 714

L
.

A2 A o

s

71X 8] ‘E7IAEE o &

Eo A E3hd Al=7}

L, o] 9]l &7]1A

Exd EAC R i
At T3 E71A

3

ol o

AR ALY

§-_]__

o

AR 4

5]
pl

lo] 8

Z=0
(9]

A+
L
JoR
2]

371t Bag o=

%)\6] Dz

OO]:

EL)

), ALEE Al

4 FFAH Bt Ba

3 Al
=

£ ol&

Xz

FA|4 5 0l) A

%

A A5ZEA4

s

gstaL ek

14

H

o}

/2)]-

o) 54 ol o

,AO

0

-

]

&

i

2

of we} A

pze]

wr

A

w2} A EZX) SA4 =

=71A
A A A

wuto] o ook o] F257}

2

r

EEIS

o W& AEA=

3

EX
=

9 AR 5A €]

A g o)t}

5=

N

7F Al AEAFEE TR, AB1E, A35E, A42

-
Lt

| A4z, A8ERRE] A|1227A] 0 whe} A Z X B A Q] Az T

=]
]

@ 7

Sujol o

'3

o thsh

3

L Apoll Bk A RAL

ofoFES] FEEF A TFE, (2

whebo] @ o oFE ] FEE b A A

J
h=
3}

-

=

[}

AE e

3l
oH

SepEo] et E7)A £,

A3

1172 A1

L
.

ol 3

=
o

3 7}

oo

R



1.2. 817

2Bt FAEARA FFAY Frhs ABFE Aol AgEHE
AZ7 Do) hE FFAY B7k AGHel A8 A7 gk o APHe
A=A AN FFFH S o

Al £YE F/AZAEA] AY VAR hE BY W, FFBY
#AE Wk 5 FNMEASA E5gel w8 FYAY BN FHo]

Fasith= SHoA o] Zhol=glE AASHA H At

_,4
~

=9, MolET Mg B fERSEIAZGN AZAEA § 1 AAe
FFYA WA B AZARA Aol o] FolA: 9, sz
Az o] Bap-cheksilolbs Aol glof oo we Fopia AWHS
Was Brhslok s 497 Soiubm UrkE-8). olel ® sho]=eielo
Ae ENAZAEA XU Bobl A% APPHeld #IYG 5
AEW AA A ZHeF T AR AR ANSZA SAT

STINEATAY N TELE BUHE F USSR e ThelEEele
oA L3HE A7t E =

gk 7hol=ekRl(21-26) Fol Atk EF, AEFF A4t AHEEHE AE
F)o] FFLAR Hrlol diste] A= FFE Aol

7ol =gkl ) (A F o) eFE A A, 2010)(1)e) ‘FFF A4S (tumorigenicity) A
@ F&3 EMA(15, 16), FDA(17-19) 2WHO(20) o4 &31g 7hol =2l 4
‘Tumorigenicity’ el Al 1 Al W&& JF2T F ot A7) 7[e=HA &2
=44 WUEeh BdE AubA ARe TgESY SAANANE, AF
O eFFAMA ) e TofFT SANTVIE HEAM, (HFAGF

o

kA7, 2017)(2) ) LA EAF

—~

T
)
=

2. dnk AR

2.1, 9uk 93

Aol 91940l EAskD 9

e A AR B4, AL
TP
g3 gom olg FYHow

Z
EITHER —ci‘r*JF/Hﬂ Eiﬁ}%(ﬂl—i—i}/ﬂﬁoF%W?Ei HAFEs 4

N

7
$Y F A2 AR, o2 AT 43 ZEoA(, A
A

2
z22t, WS, 4RJA F5l WE ES, ex wvo B3}, AE2F2
I

74 A ex vivo T E)
o FE=E AE Yol TdE FRAA A, AR
gt 7] EAstE 73 A THAEZE FEH FIIELE =T M98
ok iy g4 A, Folie

vitro N @ WP LA, -Erx}*ﬂ_‘%%ﬁﬂ%*ﬂ,(FISH, CCGH, SNP %) %%

mn =
58 04 ARAL WD Ak F2E 5+ Ak I vivo ABE HAT

td
g
2
R
ol
il
B
b
)
=]
D,
o
[0)°]
[e]
[
w»
o)
=
=4
=N
(@)
®,
E
N
N
(o3
o
e
o
o,
>
e
fo
lo
24



22. N@EE9] A

Z7| N EX EA 2

1y
N
[<]

A5 mEs EVAE e

1o
)
N

1

Fsetn @

2z 7

tel Ad=dol A

S

Jo

i
ol

X
o))

3= A

o] AAHT

3]
=

AA W SR A EAAA A

=

fou
_11_

NP EZol

o] Fasitt.

A

A

B

™

oy

s

)
1o
&

o

Asl FFpy T

317]

52 Aolo] o] FAY WL 7

=

A NEzolmz AFEATG AF

‘?,]

ATH9-13).

L
=

Himmunocompromised), ™ %72 (immune-deficient),

S

EEE

4]

3]

)

1549 o

=

(humanized)

il

A%/ &4 2 (disease/injury model)S A E3t= WHE

~

o

R

~

~

o
B

R

W
oy
1

23. &5 F

il

AR A,

s

r&

SRS uEd davt v wEA HF

B

A& dart o

il

A

il
1o



oo

1
‘_Iryl
T

s
o)
!

24. FAF2 B FoA8H- 87 4F

=
o

el
Hlo
e

o

(o, °1&73(dysplasia), %74 (hyperplasia)) 52|

173

o

¥

9
pil

44

B7rE 7] v Zoll
o

i

O
pal

FozH
=] ofof

=

A7F Al

gge =

i

O
pal

1 A Al

2.5. =L

ol
=

JA W A4 et FFALel 2k

= X
=

sheh e o

TV ZX B A

S

=
=

241 FAQAHA=Z
Q

=
S

B

o
el
w

BN

1

AREED

ol
=

B A

LEEEE

o]t WA
7}

AR Eol Felsts AdBAe] A

P
T

L

|

A

)

p
1o

—
o

A7y AAE ek Ao

A
b B | L

T= Atk

veel

P

)

~
o

il

A

yal

ia=s

sfofof

S

TEHLA HIF ARl

A

2 A

vl
;OL

jol

=)

}

t;?j]—

s}

3} Z71A

=]
R

ol FoHEE

sl

371}

o

(acceptance criteria)< AA3tA F

=
T

PN zTOR

=)

AT AA Al PEs 714

A kA

) 4

o

587

skel|
g o2 thAl

Z
]

QA eteoln el

KN
=

s2m)

L

fu

il
—_—

N
\m-/o

72, 7

E
T

<HE

}

0|
yil

a3, A3

[

=2(d, 8%

Ag Sl Be

dol A
O

o

4o Azl

F w4y 7}

Azl ekolut Aol A

43} 498t a7d 5 ook

ofp

il

242 &% 4A

ha

2.6.1. AQ7I3L

Fol tigk ZA7 AAE Bert ATk

oK
=
o
oo
ik

B

rvze)

ol

A

B

]
4

wK

o

o))
He

s
e

yal

it

Jor FEI AP7IRte] SEEooF 3§

FHE OE F

 RI=7E Al

(MFD; Maximum feasible dose)©]



o Way % vk

=

o

3.1. AldAFS] BAAHIE

(o, Bt 7))

3. Y7y

shel Sl ThE 749

[<)

371 9

[<)

o AT B

%

262 FFIAH B A
=

ted S A A

S

o] wlZbelAQl el e wel

H

,mo

SONTY

rvze)

X
B

1

g7t

e
5o BANGIE AHEA,

o) B g

o

)

A )=

o

i

bel, Fopel wAEA NUe

(=71, gH,

1

[¢]

°

.

71 BFAF

A el sra A7k A s ook

Hip

A3g

o

s I A

1

kel
=

X

xS

3

=4
ok

3]

[e)

EAGE RS

o

21, 2017)¢] “ukekA A
=S|
Rl |

2

@ 7o Aol

il

,10,

p=h
=

5}

7 AR

T}
_Zr_

k<)

e oF

0

Fe] 54l wet

JAAE 53

}-
\T}.
2.63. QurAA}

ey &



4, go]A 9]

7 £ 55 (Pluripotent)
Z7) Al 7HA i g 02 e Tt FFH O A EE £33} /s 3 A E

T

THE 35 (Multipotent)
A Ao Y= WG Y FEo] E|AES) o] A FFY AEE £35S
S ole weow 22 A sl 2710 ek

") 4] #7 (Microenvironment (niche))
AEze] AL AAT e SlolA T2d 4T L st ol BAAAS

2 EAY EgAAEC] A 4o

o}& 7] Al X (Embryonic stem cells, ESCs)
5U A= 2 A o] wlotoll A FE ™ 27 Al 7HA v o EEd
0] 23} Al

4 4 =
o
T

a5

i

H]] o} & 7] Al £ (Embryonic stem cell line)
ANEHH 20 2 AE F2 2 dof o]277HA] v E3 G2 S vt

< dewjetEr|Al 2

A A& 7] M Z(Somatic (adult) stem cells)
A7t AL 8 sl 9o AdE sEe 7k o
LA E = w23 Al

71 @oly #3} 2ol A

BN

AN ZF (Cell line)
2 FAEE 2 o2 At wj st whEr, AH 54E& ke A=
AGoZ ALY S TE] HT F A= AE

,11,

AAAZE FE fFd sbsE7AZ

Z %35 (Tumorigenicity)
& Bl HF AE ko] HF FA SAsAY Holof ofsf He

"ol Rejol X F24e] FFS BAAL 5 Y 5

¥4 34 &4 SK(Fluorescence in situ hybridization, FISH)
57 DNA f71- g o] A F5-& 1387 13 AldH

g4 A ) 3252 A &4 3HChromosomal comparative genomic hybridization,
CCGH)
Al A e =T b

fo
juttd
N
>
e
ME
X
tlo
of
ol
ultd
,é

A ol A2

FAHF71HP A (Single nucleotide polymorphisms, SNP)
A 2 DNA €714 24 F she] G714 Sl A vetus Aol

,12,



=

SN L

10.

11.

12.

13.

14.

15.

eFFEH A, 2010)

oJeFEEo SN TIE WA (A FFEFFHBE I, 2017)
SV EX BA AR 7HA F o FEF B 7HY, 2010~2013 ATAH)
Zhbo] @ o] oFF AARG 7H(A F ol ok F A B 7, 2014 ATARY)

A Z 714 271 9EA| A 7H(2) F o] oFF A 71, 2014~2017 A TAH)
AR A7) &S o] &3 M EXEA Q] FAH P& ML AT (A F
FHA B 7+, 2020)

FETbs 7 Z fefl A ZABA 9 FAF7F7E T AF(AFFEL

2 o) eI Fho| E2kel; A Eo)oRE AYsbol AMEE = A7) T Ffo] =
9l
]

2018~2021 AT-AF)
Alexander M. Bailey. Balancing tissue and tumor formation in regenerative
medicine. Sc7 Trans/ Med 4(147), 149£s28 (2012)
Shin Kawamata et al., Design of a tumorigenicity test for induced pluripotent
stem cell (iPSC)-derived cell products. /. (Jin. Med 4, 159-171 (2015)
Yoji Sato et al. Tumorigenicity assessment of cell therapy products: the need
for global consensus and points to consider. Cytotherapy, 21(11), 1095-1111
(2019)
Hannes Hentze et al. Teratoma formation by human embryonic stem cells:
evaluation of essential parameters for future safety studies. Stem Cell Res,
2(3), 198-210 (2009)
Daisuke Doi et al. Pre-clinical study of induced pluripotent stem cell-derived
dopaminergic progenitor cells for parkinson’s disease. Nat. Conurun.,, 11, 3369
(2020)
Cellular Therapies Derived from Human Embryonic Stem Cells - Considerations for
Pre-Clinical Safety Testing and Patient Monitoring (Cellular, Tissue and Gene Therapies
Advisory Committee (CTGTAC) Meeting#45, 2008)
EMA, Guidance : Reflection paper on stem cell-based products (2011)

,13,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

EMA, Guideline on quality, non-clinical and clinical aspects of medicinal
products containing genetically modified cells (2021)

NIH/FDA, Workshop : pluripotent stem cells in translation : preclinical consideration
(1)

US FDA, Guidance for industry : Characterization and qualification of cell
substrates and other biological materials used in the production of viral
vaccines for infectious disease indications (2010)

US FDA, Guidance for industry : Preclinical assessment of investigational
cellular and gene therapy product (2013)

WHO, Guideline: Recommendations for the evaluation of animal cell cultures
as substrates for the manufacture of biological medicinal products and for the
characterization of cell banks (2010)

MHLW, Guidelines on ensuring the quality and safety of pharmaceuticals
and medical devices derived from the processing of autologous human
somatic stem cells (2012)

MHLW, Guidelines on ensuring the quality and safety of pharmaceuticals
and medical devices derived from the processing of allogenic human somatic
stem cells (2012)

MHLW, Guidelines on ensuring the quality and safety of pharmaceuticals
and medical devices derived from the processing of autologous human
induced pluripotent stem (-like) stem cells (2012)

MHLW, Guidelines on ensuring the quality and safety of pharmaceuticals
and medical devices derived from the processing of allogenic human induced
pluripotent stem (-like) stem cells (2012)

MHLW, Guidelines on ensuring the quality and safety of pharmaceuticals
and medical devices derived from the processing of human embryonic stem
stem cells (2012)

PMDA, Guidelines on the detection of undifferentiated pluripotent stem cells
and transformed cells, tumorigenicity tests and genetic stability evaluation on

human cell processed products (2019)

,14,



ofo

0
K-

AN I}

& T

ZOF
S

JIM Z X 2 H|

=
=

=

b

prul
p)

Ztol=ztel HMH

THEHEbo| 2 ) ME

t

s

DHAE FH

HIHE 018

oll

od
<lo

2014. 9

2022. 3

S)IMEXSH SSAY It I01=2t2!

of
1l
&0

H

QLY A-0303-01

OtLH A-3030-02

14 7Hsd & 4o, 2 10~157}2])

I3

EFRE

o

)

=4

[

(<), HeLa, HT-1080

A
o]

Z
o

Pz EE
ol Fol & ol

E
- T

brol o] 245 YL 7 18] ol )

S

ey

)

2 @7t (4, 2

jod

gk PCR A

o

S
o] &3

ok

=
<

Tor

- Fol39 9 78 o] of

z9}

u &3} 714
Mt F7}(in vivo)

X

o

[e)
D

H
AlEEH =
- G ERT O H B3} UM X FoT FT

= FEAL B7F A 71E ® AR 2HAR

FdEd

Cu
njy
Ho
ojn

F&71E

F¥Hel 7t

SR

T P
‘__oo_uMmNr
ﬂ&%@.
a_.._wl—mu_ﬂ_
LN ~

-A
N <A

,16,

,15,




[ =oiorplol T1z2uL|CH

YOUR SAFETY IS OUR STANDARD

7 M ZX 8A| TFLA 7Pl =Rk

Ty A 20229 39

Ty A AEe

OIS S

¥ d 98 NE AWS ¢ 4@
043 7 5 Ad KA
F97) #AF F4Y

T A AzoohERAgsle vl 2R

A A A2 84 7




	줄기세포치료제 종양원성 평가 가이드라인(민원인안내서)
	개요
	 1. 서론
	 1.1. 도입
	 1.2. 배경
	 2. 일반 사항
	 2.1. 일반 원칙
	 2.2. 시험동물의 선택
	 2.3. 동물 수
	 2.4. 투여경로 및 투여용법·용량의 설정
	 2.4.1. 투여경로
	 2.4.2. 용량 설정 및 투여 횟수
	 2.5. 대조군
	 2.6. 관찰
	 2.6.1. 시험기간
	  2.6.2. 종양형성 관련 검사
	 2.6.3. 일반검사
	 3. 평가방법
	 3.1. 시험결과의 판정기준
	 4. 용어정의
	 5. 참고문헌
	 부록. 종양원성 평가 시 기준 및 세부 고려사항



