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Abstract

Clinical development of regenerative medicine using somatic stem cells is making steady progress
toward practical application all over the world. Needless to say, clinical trials of cellular-based products are
regarded as being in the experimental stage in the world and mostly have been conducted under the
Pharmaceutical Affairs Law (PAL). Therefore, their efficacy and safety are rigorously evaluated by
regulatory authorities based on quality-assured preclinical and clinical data, aiming at the goal of marketing
authorization.

Currently in Japan, several investigator-initiated regenerative medicine clinical trials under the PAL
have steadily achieved planned progress. On the other hand, “clinical research of iPSCs (induced
pluripotent stem cells)” outside the control of PAL has been rapidly accelerated toward clinical application.

Considering this situation, we reviewed Japanese regulations related to preclinical assessment of
cellular-based products, comparing with the regulatory policies of the U.S. Food and Drug Administration
(FDA) and European Medicines Agency (EMA). We found that Japanese regulations of regenerative
medicine using cellular-based products mainly focus on quality control and manufacturing of cell
preparations, while both the FDA and EMA intensively discuss about preclinical studies of cell preparations
and risk factor examination, apart from the issue of manufacturing.

We conclude that in Japan all the clinical trials of cellular-based products should be conducted under
the control of PAL and that regulatory science concerning preclinical and clinical assessment of such
products should be discussed in greater depth based on the examination of FDA/EMA policies.

Key words
regulatory science, induced pluripotent stem cells (iPSCs), cellular-based products, risk based approach,
research ethics
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1. FU®IC

IRPEGRHEAE % F O 72 FRAR R B 78 3 i R T,
FALIZIANT TEHEFIITHEA TV S, 20134F-9 HEBL
1£, ClinicalTrials.gov {28 §% & 11T 5 ¥l il
IR 358 TH 2 *. WK T — 4 &
Fd 212065 C, & Mk 2uiiladry, @
AR L2 O HIFR TR R E D DD H 5. 0
S E T a L, gl % SRR e UCEE
ISR 21208, SERERICHDOWT, ReE A IR
PREFM, 2 U CHRREER THERE, LML R
SN, RS R 0 TS e B A % 2 1 KGR
Nl hszn. BlE, RPEOT 737
TIEIERIRITIED < RO LR BRI ME 2
HEATHDEZ LMD ED Th 5. XHRIEA
FavE LT 3R MEE 7" 1 27 5 A 30 OIS TR
P =2 Tas T AREOT, ERERIZHEDNT
it v O AR SR 4FH D (Table 1),
i v — X WA LIRBRIZA B RIAATH B Y.

—75, FAETIXiPSH#iE (induced pluripotent
12 & B EAERERFEIEANDOEEE » 5
AT 4 T OEIEN 5 %ML 28T, HRIGHANA
RN O [HRMZE] Zm5IcHEd k5 &
THWERWEETHS. L2 Larrs, iPSHlllg
1, in vivolZ BT BHEEALRL R A filE A 4 <

stem cells)

BRU WK 2R3 REN 2 20T, &
EHEHR T2 5 A TREHOME S & D, K
Iz & 2+ iR B OBES, BEEE AT
12, ERRISHIC A TR E OWIZERE, BU A
—RE RS TREEATND Z L2, NHHDEL
DMREDBEEERLTODIDEHIETH B,

PrL %, Nature Medicine%20134F-8 H5 (Vol.
19)” TiPSHIMO EIEE IR D L ¥ 2 — %148
WL FELIE, ZROWmIXESIAL, B %
REPERRHIIEREAIC o F 2 GO ) 2 71200
THEBLL, ZOWRD B D HFIZ D0 Thak L 7.
% D 1T Geron tl, Advanced Cell Technology ft:
12 & D R & oz ES RS RARER, A <
PG AT A - BRI ARG v & —
PUERFTP DERIRATRICS KL, RREIZKROD K5I
LT 5.

“Our duty as PSC biologists and clinicians should
be to thoroughly understand these cells of our own
creation before we move PSC-based therapies to
the patient bedside.” (ZBEMFHMIIZD LY T
HOEAITH 5HADEHBE, RANEDHIL
Hille & BRIR OBIZ R b A &, Zh s offilaz
TSHNZEIfRT 5 WS 2 THB.)

A, KREREEE ERIZEERE (FDA)
2820124F11 HISBRL 24 4 v 2 - R 57 b

(Draft Guidance for Industry: Preclinical assess-

Table 1 Regenerative medicine clinical trials using somatic stem cells in Japanese academia
XEFIZEBEUMRERE - AMEXy N7 —277075 4 FHRERELZAV-BEEELRR

2013.8 BI7E
LTy R RER HRER win
1. HC &R (CD34") P BRATTEE EE L PI/I#T
2. HCHE#E & R TS Rt A S Fhtirh

3. HCHF > — b R

e IR LA (RA) Fhirh

4. HCEHEEERMR (MSC)  [RHW

[ i 2 5 e Ffirh

* “stem cell” “mesenchymal stem cell” TNZNTHRBLZEDEEEL, ZIHh6EBETSED, CD34 Ty ML

&0 GEIMEHING, cancer Tk w I L7z DA,
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ment of investigational cellular and gene therapy
products) (LLF, [FDA®%]| £v5)Y KUORM
EEHT (EMA) A2012F1H19HIZHR L 72
#i4 K854+ FF7 b (Draft guideline on the
risk-based approach according to Annex I, part IV
of Directive 2001/83/EC applied to Advanced
Therapy Medicinal Products) (BLTF, [EMA %]
Lnd)Y EBEL LT, iPSHINEA I
N3 ENCBEAFIER L VT — 212onT, #
FHEORDODEFTIZEWNT, ZLTHEE2TT
WITHEDTHS.

2. FDAFHA Z 2> XA ERPEDOBRMFEL
F:3 -

FDAZ & % ffll i B 75 <5 12 B 4 % o 0 <5 1,
1993410 H14 HD [k MRMEAITE S X OS5 T
EEEANC 3 2 BT O A (Application of
current statutory authorities to human somatic

cell therapy products and gene therapy products) |
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CIEE D, [YETT O K 2 RFTORGE
A B A1 204 % Ml RO E (R 700905 (Office
of Cellular, Tissue and Gene Therapies : OCTGT)
DFHEEL TR &2 LT (FDARE :

I), ML OWE - BMETy, 2012411
H 2 X FDA O A ¥ 2 1) B SFAll iff 78 & > & —
(Center for Biologics Evaluation and Research :
CBER) / OCTGT %%, Milliask, HEis 1 iG#Ic
B9 2 KGEHRE 2 H & U - [IRERER &2 F2hE 4 %
5 A TR E 7 5 R & WG IR S H oo HiH 12 B 5
BENEDRE PR T HIZFE 5> T3 (Table 2).
Zhig, BERGRBRFEFERF T H GG (Investigational
New Drug Application : IND) ¥ &K O #ELA o0
K B H 5 (Biologic License Application : BLA)
IZBE U CFDADHIGEEICHItF §5 8 2 A %5
PIZL728DTHBY.

— 7, FHE T D M A E S B A
1, 20004FE12 H26 Hftod [k b XUTEPIHR K
HERERE L TEE SN REERFOHEROR
APERELR 1= DT (1314 HD V) IS D,

Table 2 Guidance and notifications concerning cell preparations
in the United States related to this paper

K ERPEL £, KEICH T 2 MRNHFICETZBM HA4 2

1993410 Application of current statutory authorities to human somatic cell therapy products and
gene therapy products
= Guidance on applications for products comprised of living autologous cells manipulated ex
19964 5 H . . . .
vivo and intended for structural repair or reconstruction
. Guidance for the submission of chemistry, manufacturing, and controls information and
19974F- 1 A . .. .
establishment description for autologous somatic cell therapy products
19984 3 A | Guidance for Industry: Guidance for human somatic cell therapy and gene therapy
Guidance for Industry: Eligibility determination for donors of human cells, tissues, and
20074 8 H .
cellular and tissue-based products
Draft Guidance for Industry: Validation of growth-based rapid microbiological methods for
20084 2 H . .
sterility testing of cellular and gene therapy products
Guidance for FDA Reviewers and Sponsors: Content and review of Chemistry,
20084F- 4 A | Manufacturing, and Control (CMC) information for human somatic cells therapy
Investigational New Drug Applications (INDs)
20114 1 H | Guidance for Industry: Potency tests for cellular and gene therapy products
2012411 A Draft Guidance for Industry: Preclinical assessment of investigational cellular and gene
therapy products
Draft Guidance for Industry: Considerations for the design of early-phase clinical trials of
20134 7 H
cellular and gene therapy products
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200840 [k I (HC) HIRMHNE ML Z i1 L
= [RSE G SO BRI 2 D VB M OV Ve O EDR (2
DOV KO e b () Hokiii” | iy

Z3EH1, 2010 -0 [HHfa - AR T ERSE S5 0
BRUOREEOMERP GO LKEHEIZ DN
TV G - SRR T 2856 5 R N 1 s I
ST B 2 R R G R L SR RIS A AN D 5
RCPEVBRIE), 201249 H7HIZiE [e b (HCE)
R ] & e b (A6 EeEmma | (2
hzh e (AQ) Hekfiial, (v~ (FfE) b
Sz odE), X612 et (A iPS (k)
M), Te b (FfE) iPS (BF) M2 ) kU e
FESHINEY | OMANCFES (Table 3). ZhbHD
RN, JERRR R AR BRI B L sy Ttk L
TW3300, Z0O% < IIMIEA% D HE R »
EEEICE2 N TR D, BERENN, BS0o 3R
T RS KGR R R I 1S TR SN 2 i R AR 2 B S
DLk, V¥ 2T MY - A TV ZDOFEEKICHE
OfHF B E 5121, JIFExhi) 22 8
DR HHNENZ UL, [FDARZR] 1%L
Kag o,

FHRY R AR 5 R &L, 7 OR T REA IR
B AKHED B K B s A dHili Ca il s 6 &
V. ZOHEM S, KENIFDAREA/EK L,
LCIIZM > T30 Th 5. TAENE, Bl -

FffirE 2 E R e U, BFFA I/ N—=v 9 v EED
HALOBEIZIEZ T3, 4 /7 X=v 3 VA TO
JREIE, RS BECEERN LR Th 5. i
EREMNTIIEA /) N=2 3 VERETESZ L0
LOTI AW, KERRINA, T L A% @1t
LTW20DId, FEoREAREZERL TW5H
5ThH5. ZRICHLT, "AEIZENT, S
DiPSHIfED FAEERAOHEHEOEE O 2 5, |
) AT OREIAT b F F R A E
WonhkHsELTWBZ L, W ICHADE
SR QWG & AR O,
AFEFDA/EMA H & &, A3 E T o ffl B
FlIEIZB T 2 BRI E %2 bl - BB L TR LG, [k
b (AT iPS (Bk) M) % &d—HO@BHRIDFE
1EE, WORBHISCE 2 2% & U GllBa s % o bi
BRRATA I B 2 A 2 b TR 5 Z & 23K
HWHEEDTHS.

3. BMREFOBENY XTICEATS
FDAEXOEE

[FDAFZR] T, [Hilladk A ORI T &
% HOH RIS 2 W4 H ) B K O M
2T B EE00E, T in vivo 254 IS A 5K
e 5452 N OERPREBREICE > THI X h 5

Table 3 Laws and notifications concerning regenerative medicine in Japan related to this paper

KR EBEL &, ZPEICHT 5MRNEA S JOCFEERREES - BNF

2000412 H 26 H

€ b SUFEIHORIK o) % FORH e U TGS & 4 5 PRIEA 5 O fVE R O R A (R

CERE 12 4F) 12DV (1314 #%0)
KO9H12H DFEARIZDNT
(P 20 4F-) Kot (A ()

200842 H 8 H | I (AC) HikAlla=e sk AT U 7= PR i 3% PRmets i o0 i B e OV e 4x

20104F 4 H20 H | Aflg - AN TR 555 D L K OVE Al D RERE HR R o D RE BB IZ D W T

(FR 22 4-) (PMDA TOHEFHMLHIFE T OZFIZZTE & & 0 EK 2347 A1 HFIL)
201249 H 7 H | eI (ACQ) MM TR S0 S K O R EMEOERIZ DWW T

(K 24 4F) oY [ (A, flize b (BC) iPS (k) Wik, [ (FfE), b F ESHN
20134E 5 H10H | HAERRAERSHEE»DLREIZZITEND KD ITT 5 -0 ORAN itk

(F-% 25 4F-) B4 5 i
201345 H24H , N . - g i

Pk 25 4) FERIR SO RAEMEOMAR S B 2 EHE (ER%FH# )
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728, ROLERMINE £ 72125010 A AR 5E 4 A i BGHI
JaA iR A L7253 L CT (cell therapy) #4AIIZ, %
I L TEBEN B2 Z2 Tnw5. | (FDAY
E VAL &L, [Hilar®HiE s s R s
INESRN DL, CTHEAIOREM S LU %
T EYE IR A 5 2 TR D B,
DOCTHANDEYIEN R EEZE LD &, BENE
T IERERRRRIN I TR B AV U % iTREME & &
3. In vivo P 5-R1D53LOIRGE & Mo R 1E R
12k, MiloEE, RIEA BXVin vivotd 5
BOFLOFEE & BB CREli ¢ 2 R&E TH
5. | (FDARZE :VE3) ML TS, X512,
FEREM I Mk U 7= R R o0 CT #LA1E, (IR
& AR OMIED RN k> T B Z &H
B, in vivo52IZ % < DR OIS
o TORMPENT2ZE0d 5. | (FDAH
E:NVA2 lBR6RhTW3S, £/, 20k
BES S, MifeEAF o) 22 WA E LT, 1%
B O KIS, 2. M0 E XU & 7213 IR AL
TOHEZ LN 0PEE, 3. Mg 542 b
DRIFERIG, 4. 56025 Ok, 5 EX L
0 AN s EO M b3 B araet: (5
AT PERLRRTZIR) , 6. K 2 & OFRIN T ol e o 4 %
Fe ./ SRR 72 B0, 7. TEAER e S R I S A 2%
O, 250, WEEAMNEE IR & — 20
BEACiE,  BRRIRER & FiE 3 2 a4 5 X
A E LT, JEREM MG, MR I g B kA
ANTEY) 7 SRR F 2 i, BRI oo Fe B
S UEMEACIREE, AR RIE R O REME S & 210
T3 (FDAK%E : VD, V.1).

e e U CRIBRE, ['ReE O iR % 72
37075 AN THENE DL, BENE
FRERGTE, 7 O3, BXUMRELTHLEND
F—ARETHSB. L7zA->T, INDIZEWTIA
P O HT R AR M OR A $2 53 2 L EETH
5. | (FDA®ZE : V) &fEATWS.
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4. EMAEETRENE
JAYGN—ZXK - 77A—F

RRINEESE ST O H 4 K54 v % ([EMARE])Y
TiE, JeEiEE Al (Advanced Therapy Medic-
inal Products : ATMPs) I2x§4 510 22 NX—Z F -
TITa—FDSEER L, VAIN=ZF - T
Tua—-FiF, [REROBE, REWHEIOCHRD
PEIZBIE S 2RI A4 R 54 VIZHE-T, MAA
(Marketing Authorisation Application : HR5E K2

FH) CECHT 2R, JEERIR B K ONERIR T — 4
OFEPH A FIR L, 45472001/83/ECDHEIVES,
R T ISR & R R SR HE 2 5 O %
EYET 32 2HME L] LERKIH,
[BiFI RO 22 Tidn <, ZORFEREAD Y
22 WL T 28D THB]. ZOTFIEIL, [5
1EtRE - ATMPs DERIREFICTD ) 2 2 OFEE] —
(B 2B « &) 2 7 IS8 % KIE 3 8 ARE o
VAo ERORE] — [H3BRE - FrE s iz
2 BRI T B F — 2 DIEKR] % LT [54
RS c ) 20 B — ) 2 21T 4] TH D
(EMAHIAE : 4.3). [AIFFETIZ, ATMPs®D Y 2
2L LT, EEunwREREYE, MK, RO
P, LF OO, A & B
DOIEEA, Mt 24 243 Z2OFH L g
bEE220, V22 &) 2A0ERIZKE~2 MY 2
2F&EBIRL, ATMPsIZi421) 22 X—2 K -
7 70— F TOJRNEF & Gl OFUS & fiFE L T
W5 (EMA®RZE : 4.2, {JEE1-3).

5. AFiPSERICE 5 h 3 HEE®

AF e b (AL iPS (k) Mille] 5XO Tk b
(FIfd) iPS (B%) AMllfa | @10 [IERGIK % 41 ek
T, [BLE ORHE K ONE M 0 & Gl 28 B &
EZ 6N RAEMBEEFIEHIZOWT, Hkiicn]
BETHIUE, FIPENAEND & 5 #iPH T O %
Fhgd 52 L] &L, iPSHITaSBLIA% AR
o) 27154 2 Mgt &4 4T, [EEE
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AL AL D TTBEVED B 254121, M h
DAL OBREAMEL T, HHTZLD
T R OB EEIZOWTH S 2T 22 & | (5
4% 6) &L, [HAESOESTEISRKT 58
FHEADY ZZIZOWTIE, WNREBARET S Z
EIZKBBENDRIT 49 VHEEDNT VX%
WEATHEMICEHET 2 Z & (F) & LTnw3.
oz ige®ice] TiE, THe»MzEshs
FURO ) 2 2 & BHEOZM - Fili & R U CHERR
L, ZORPENZLEEZHS MIZLZ LT, &k
5 [RRDY 20]) b, BETHEMEFH»TIE
B GROBREAE L <A IRE, BROREE
DL —ERERAS ZLICXDQOLAFHL
HEAEIFEREEICREL, MEROBHEETIIR
AhbD, FIRTELWEED [Hi7-kREks
EESZEICkDWAIrE L) 2] £O
V22 DRNEWMEL, D, ZThETXRTONG
WMAERTRLZ ECREOACHEMEICIRRS &0
IMEEFOZ L, Thabb, VA - Hfich
BT 4y bOEREFR L LT, RERICA
BHEIPORBBIEREBEENTI LI HNE
ANTEHi$ 2 Z & e HETH 5. | LiEimtHT
TWw5.

20124F-0 [k b (AC) iPS (k) #Mife] kO
[t & (JFfE) iPS (k) Mifal od@sns, HRe Al
FEORDOV AT ER2T 4w FEFEIIH U THE
L, BIZZ0Z L #BEHECHAL CEEOACDHR
EMEIZERDEEHICAE-> TS, $Thbb, U2
2 F MU B 72 0 IS BER R & i e BHE I iR
FAEILD T, V27 BT KM U I iRE
LESELTVWBEDTHS.
BEOLIONDOFEFIIT AR 5 HHFR
O T EFH, $TXTERMOBITLETHS. 1V
Tx—4LF-avey PERIEFTIEE V. (R
BHOXE] ST 2-EOREAY & > THIRER
EYENKMEL DOFREN T AEITH T & LN
FHHITZ 2 ¢ D TR BV E WD T EIFEFHERD
—H LR TH 5. ZhoDdag, bk
X127 M) —OEMEEKEETHS. —~HFDAE,
LE¥2T M) —H A Ty ZAREICEEL, e

MEBLERZLTHE2DTHS.

6. FIERMICERSNHHRENE LV
IR R RE

iPSHiflads & OHPS (Bk) MifaiE, A %
P L CfE S h afifaThd b, fEke 3R
ZHLWEA TORMIBTH 5. Z OEFRIBHI
REVOBGEFHEELET 2. Zhicdrhbb
F, BERMIZEE LT) 2 2 3B 5+ dk
BRIRER A 2R3, BRERBRICA A S & LT
5L AMERE X5 2R s, [EEFE U
BACOFTRENE D b 5| & D%, [#i 72 25 1R R
SERIZEIZKOHEA N L) 2] &
OFEZ»Y, ZhEa3HT2Z L TEREOEDTR
EMEICRERS TUBIZ 2) EvwS o, [#e
(55 N ORER 7 Bl | % 2013 48T (%) T
K OMIHET AL Ko LY VY FEE DR
EET 2178 ThHY, [RE»DwEY) %] KED
AR BEIEIZ L L 252 Th B, [H
T | RBER Lo B, [Hi2 k| RS Ak
2, MENDO) 22 % SRR D 5. [
72 | IR, BEIRABR TR S h THID T
(HH ] RS ek 5bITITHD, [Hik]
BREEEZzOEE [GHA] BREZET O,
ABZEFTERW. [HiBF] 220500
hE, BERHARAE-ZEETHAD. L
BoT, TOHEREE SR UIRALD
WHEMEAN B B | HD ) 22 ERFRIMT B Z L
PIRESE FR 72 A L TCWB EEH X B A H Km0,
“Therapeutic misconception” GAFETH 5 & W
SR Lk, AEdfmEoERIC VLTI R
7ETH B2, HRICEWTIZZ ORMEA Y5
ML XS L LT3, £, NLVYVFES
2013 4EEUET (R) ™ TiE, ) 2 2 ML & B %
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Wan, [28#5Tth-> Tt ZToAEHTIZEN
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BHEE LTHETE 2R & 5. TS
L2 & 2ARIZE &0, 7203 S 3% s O 12 52
FitEAE L CHIBR T 2 AR E S h, Zhh
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T3,

ZhiE, BEESICXBEFEEEL TS, W
BHRFIZL > TARRIE (A RBEREA OB
PEUCRWEAIZHEE L THE T % TREME S
HBHILEFBRLTWS, LrLahs, 25k
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INBWEETH 5. R4S 2 i 518512
ESTARREEET S 208 5 »hOYIIHIZES T
BanWiZE»rrbo g, ERE LTHRIT 5 EM
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I, MEN A ATTZIEICA>TLES. —
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