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E7IMZEANe E3EH= HAEY dgo et AAE FAS= 2009 7HA| 9
Nx22 rE B33 =82 712 AEI}S Z7)AE(pluripotent stem cell) 9}
54 FTFY Axz=E 23 5 UA=E E3H xH-EolF E7A=E
(tissue—specific stem cel)2 Uz + Aok, E7INZE 5317] AT 3Ll

wak AT A EWd wjop EE HigFE(blastocyst)ollA  HolX=
Hjo}Z 7| | Z(embryonic stem cel)Q} WA o] HE Fd LMot Es=
Aolo] AH 2+ RZF A dojAL AAZ7|NE(adult stem cell) 2 EFHEHIE
gttt oluf, HjolEZ|AZE HEE AEZs E7|AE P, JAETIAZ=
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AE2%s E71M Z(pluripotent stem cell) <= WHlE, FHi9, uid=

LAY BE FRY AT B3¥ 5 b 7 .
2= AT FHY HorzA Y wWivtEES FI oA & HjotETIAE
(embryonic stem cell)7} tHEZQ ARILS ZV7|MEZZ2 As] ok, 184
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A He EAHor E7IAxolx E St AAMEZE A 2E 93
AFZ QEI AAA HiotE7|HA 22 AY TLE HH o dEsks E7IM2=
ARZ e G99 R3S Z7|AEZ(induced pluripotent stem cell; iPS)7} UTh.
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7h) 923t 71z TIRet 4835 FA

Y& o] ofmyrt Alof(Shinya Yamanaka) RL$7F 4709 fAARE  F8

FEd9E83 S7AE 71&(PS)S AFe o, olEZ AHE&F std= A+
Y=ol gor, 53], iPSY {FAHA ol wE dFAAL HE A2Y FHF
A= dEstr] St Eo A2 9 fAAE T EI}E FEste
7l€=°] =YY Hans Scholler W S ZFTL o7 Az <93
HEEQL, 27 7]EoA retrovirusE AHSSHH AI} ] plasmidE AMEEL
FAA oldH] = @A o] (protein transduction) T T3 Hok FHZFQ
HY S S0l S =2 =98 S7IAZ 7= Aozt /A=A

E3F, B3I (reprogramming)o] TTH BAFH 7|HELE FHst, o]y st
oA HEste] HHE AZASHAES d& 2o FAFe= gIHA L
Q3 (Rais Y et al, 2013, Nature), HE3I Ao dgt olget -S89
SiEEA AAYelA AY 9EI}E FEdt= in-vivo reprogramming
AR ET o] & #F AFE=0] WFHL JUth(Maria Abad et al, 2013,
Nature).

A23 TFo] B AF7F Br/1E MW LR M Haruko Obokatar}
b OSTAP AlEs} 7S MRe 7&Sd zZwgod, ety A4
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PHog kgo| HHE HTY: wAEth oldd FFEL AHAA
o4 A2 29e AHAL ARS] g drAMel ALPL wAFe
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o] BHAHIEHIT e AFHAA E T2 Fo dFst= S71MAE BA 7o)

3 E n|Eg 3 B (Shoukhrat Mitalipov) BFAF A% (Tachibana M et

al, Cell, 2013)o] 2013d Jx=2 AT, olojxy ZU dATAGAE
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Z7IMEZY Al s= ST
QRAcw FUst= Ve HER
71ed & J=F HASFEE 2dst= 7ol
E7IME F glolm WA E71AE AAY A,
H] A&7 (stem cell niche)o] gt ZAE Fsle 2L XNEEHAS
AFE0] AYPE 3 dth(Morrison SJ & Scadden DT, Nature 2014),
E3], E7IAxZY HAZAAH E5oa QI HAITL HARE= GEVIAEZ
(cancer stem cel)o] A= wAEF o] BAT FE7IAE| i
AdHoz AT B oYz, AAEV uAEAE S AHst= AN HHFH
AZAol FELE AL FQst: ALE(Arranz L et al, Nature 2014)9]
U HEEHA, stem cell niche*= E7|AEZ9 FAZXES Y3t 43 gtAlo] B
9l d+E0 EaE ]
E7\M=E SX|, 27|M =7 EMst A= o|MF=

* stem cell niche
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200048t =7]
A7ALEL BAA Y

T 4T 4T Y FANEATLYCIEE - 49V FE2 YA
EA vjol 7l AAANA 29ARE ZJFAIZ AHE7F 231 (Chung et al, 2014,
Cell Stem Cel) H93, iPS Myt olet g WARSAHE I 7ol
Aot A28 AFAx2E APz 347 A7 BXEHAT(Kim J, et al,
PNAS, 2011).
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Z/NE A7E Qs sted, Z ushdE APATEHE E/AEY
Agee FA] 9 WA, A=A FAEL Fusn Yok 53, 6w
F99) Aol Ao Age] B Z/AZARAY BAN Eold AWEL
Hgstm gom, dEe ALd: B3 Jed £98 AT U:
FEWSE/AEGPSC) R wjolEIAE e SolHA PSS AR
eqsm gt

27 x| & A el

e Q@Guidance for Industry: Guidance for Human Somatic Cell
Therapy and Gene Therapy

e @Guidance for Industry: Cellular Therapy for Cardiac Disease

e QGuidance for Industry: Potency Tests for Cellular and Gene

ol = Therapy Products

e Draft Guidance for Industry: Considerations for the Design of
Early-Phase Clinical Trials of Cellular and Gene Therapy Products

e QGuidance  for Industry: Preclinical Assessment of
Investigational Cellular and Gene Therapy Products

20104 10

20114 18

20134 74

20134 11&

e Human cell-based medicinal products 2008 9¥
e QGuideline on safety and efficacy follow-up - risk 20084 11¥

management of Advanced Therapy Medicinal Products
e Guideline on the minimum quality and non-clinical data for 2010 10¥
certification of advanced therapy medicinal products

r2 4o
oo o

* Reflection paper on stem cell-based medicinal products 20114 1€
* Risk-based approach according to Annex |, part IV of 2013d 2&
Directive 2001/83/EC applied to Advanced Therapy Medicinal
Products
e Draft reflection paper on classification of ATMPs 20144 6¥
o AbEH XPIt HIMAIZIIME JIZoUdE S 2 ¥ oA 20114 9¥
2tEof ztst X3
o A2t ST HIYAET|ME JtZetE S 2 2 oM 20114 9
stEof 25t X &
o AR XUt RETSEIIME JIZoUE S 2 Y oM 20114 9¥
ol &t o =tHEof zZst X E
ST e AE 557 REUSEIIME JISodE S EX 2 oM 20114 9¥
o =2HHof Zst XA
o QETIMEE o|3et AdMAF st XF (HBIHH) 20124
e MUelzSo oMM =HE S0 st HE 20134 11
o CSFAMRH Al E JHH KA M elZ 2HEH) 20134 12&
o MMozSol oMM =HSO et =M -ZAHH 20144 6¥
EX  AAMIO E7IMZV|8E MEZXZ2H HIAIYEE A7 ETM, 2015
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SUMMARY FIGURE
GLOBAL STEM CELL MARKET AND FORECASTS, 2010-2016
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(ZX: Global markets for stem cells by BCC Research)]
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Clinical trials approved in Korea
c Product Target d Tpes of | (i and types ofthe cels | C PP Developmentsl ph
ompany roduc arget disease raneplant nginz and types of the cel e pmental phase
MECT Acute cerebral infarction BM-derived M3C 2005.08.03. PhaseZ ongoing
- . . IND completed
2 C 0407 -
2 FCB-Pharmicel MEC2 Acute myocardial infarction s sologous BM-derived M3C 2008.04.17 NDA spprovsl-Hesrtecellgram-AMI)
Cerscaligram—
3 'Dil:uB Chrenic spinal cord injury BM-derived MSC 2007.12.10. Phase2/3 ongoing
Adjuvant therapy for . Phasal/2 complatad
4 PROMOSTEM : CB-derved M3C 2008.03.05. ,
unrelated HECT e (planning Phased)
5 edi CARTISTEM Traumatec & degenerative I N CB-derved MSC 2008.07.23 IND completed
Medipost ostecarthritis Allagenic <" S (NDA approval-Cartistem)
8 PMEUMOSTEM Bronchopulmenary dysplasa CB-derved M3C Phase1 ongoing
7 MEURCSTEM Alzheimer's disease CB-derrved M3C Phass1 engoing
8 ANT-5M Feesl incontinence Fat fssue-derved stem cells | 2008.04.28 Phass! completz
[plznning Phass2)
IND completed
g . AdipoPlus inj.  |Anal fistuls in Crohn's disease | tologous| Fat tissue-derved stem cells | 2008.11.08. INDA apprwa'r{upktem)
nterogen
Fat tzsue-derved stem celk | 20710.08.70. Phass? ongoing
10 ANTG-ABC Complex anal fistula - - -
Fat tizsue-derved stem cells | 2070.08.08 Extended study ongaoing
ALLO-ABC Fitula in Crohn's disease | Allogenic | Fat tssue-derved stem celk | 2077.05.77 Phass1 engoing
12 ascostem Buerger’s dissase Fst tzsue-derved stem celk | 2007.72.78. Phasal/2 engoing
g - - - - - ) B o )
3 RNL B Jointstem Degenerative arthritis Autologous Fat tissue-derived stem cell | 2008.05.13. Phasa1 cngoing
. - - 3 Phasal completad
4 Astrostem Spinal cord injury Fat fisue-derved stem celk | 2008.04.20 . .
[plznning Phass2)
15 Cell Therapy for GWHD GvHD Allogenic BM-derved stem cells 2008.08.22. Withdrawal
HomeaTherapy - -
18 Hemsao—-GH GyHD Allogenic BM-derived stem cells 2070.08.31. Phass1 ongoing
7 Corastem HYNR-CS in. Amyotrophic lateral sclerosis |Autclogous BM-derved stem cele 2010.02.27. Phase1/2 engoing
Research Center | I h 0 CB
el therapy using CB- 3 3 . .
18 | forcordblood | EP ? - Lower fmb ischemia Allogenic CB-derived MSC 20711.05.20 Phass1 engoing
) derived MSC
application
EX  AEQU4E A
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