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BB OB E-

MR EX2ENC oV CEF200mlER R L, BEEZERZEREL . THE
R EITV, BAREEOHRITERT D,

0 (SHETORR
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BEMOMESEERTIERE LT, BEHEEE L
fiE, N— Py —IFIC U CE AR M BRI S
MEFAERENTHPNTWS (Lancet, 2002) ,

LAsLeDS b, BED D ORBERERCG-CSFOREIIBEIC
BHANDY | RICHERP R EOERRBYE HSEEIINE
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IERERENSO L FBMIRERTIEMEE (NEURE : BRI 1THEL
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ATFgE ) B ., fER OB « TRHTRRIE IR & RS
VTS O B R RS, BE AR A ORI N ENKAERNE (B
oA i [ P9 R ATBEAING & VN ) £ BE T ATaRIEOR 2k &
42 &Thd, BIREEMER & LTHEHEERITET 5.

s, AWISIL. a0 - i - RS - FHEO T~ & Bk
THEIET 3.

<EH>
BEAHET I (B0 I < WA IERRRIREEN 2 B
NS 2 & < ShBKERTHD, ZORBORHEN R~
CHHN, WRFEEZIITHTE LT, MEEBIMEWE (ASO) |
JBERERET BND, ‘
AR B CHRFIEREZZIT TWB AR 218 FATHY (B
i DERK 8 W) . FOW., REHEOAEL 2.2~5.9%
(# 47,000~120,000 A) &SN TWD, Fic, UERARIAL
BT AEREY—F S S —7 (1099) ) KX BIETIL O
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SMEMED TR O 40~60% XA RE THY, ZhixAn
10 FARS 5~24 AOFETHS , {

BIAIRRE LI b 5 b B EERE I OB B 15~20%FRIECdh 1,
TR & /2 2 OEE 0 26%., EBEIRIC BT S IUiT 038
FESRITFREE TRk 60% & DBERH B,

LRORWDE | AR ORE & 2 5ENRENBRERT, -
B &R 5ET D RESRITARG 47,000~120,000 AkZ, BIREE (LESS
BEURIZ X 0 S ic B A RER M R L BESh B,

ZAVE CHEAMEMMNEEEE I % U TRk, TR Mo ThiE & RET ol
BIRFR., SABHHIERI TN TE s, HICRNBRAENREE T
MR OB BNBREF 2T, 2h o ORRIc L > CT-H4
RIBEBRPE LR T id ok,

BEVEM: FU IR T I R B IE A RE O T Iz X 25 ARy i % oD iz =e,
AR I X VBREL | BiEOWRTE, Zhboi
BRIE-T-& U TP ATEENAE (Endothelial progenitor cell :
EPC) OHEEMAEESNTWS (Tamarat R, Am J Pathol,
2004) , o, EHAYRER BERWE) ORI, @FA
& bk U ORI M g ia izl L o R T A& s h
TRV, 2O, P30 B i FE ISR L E H AR5
REREBHFTERWIELERE S,

ATFIEOFATE & 13 i BB i35 IR L AB o M f 35 64
TAEAERE® (Quality and Quantity Control Culture : QQ
WHE) 1 X DA S B A RE (BUT AR 2BA%R
L7 (Tanaka R, Diabetes, 2013} , A& M EMEkE —@
FRES, IEHEZTHRE L e BT B & VWV RIS 217 5
QAEBIEILMT 5 2 & CTHE HMBFE I EERYE 5 EPC
FHBIEL., REBRICIVIET L EHEAREYET L, Az X
¥ 200 mL QM5 LY 2 < OHEER R ML R IR T & ‘
BT 2 2 LN TE AT Ehb, BEICAROEMS G-CST
By, 77— A (RRSERM) OXTNRL, SSRICBITSE |
I ORI QA TS OFERP AR TH D U EDZ Lk
AFEEE CRE~OREBDIRNBRIE L RV ES  REE
& AF LWL EH AR RO I EFARROMES»RET
& AFHAR BT HARRELE X 5, .

AP, MIEEFOERE, B QOL O k. NEEROIEE &
WHSA T4 ) _—arvrezblb L BEEEOHECYCREOHLS
BRI EBEEROR LBED, HSNBREIREWEEZS,

BRTRONRIER
& ' VA PR
BEEEH FREE I & % % i 5 BT R B BRI R &

AP B FERBBET 47,000~120,000 Akz, BHIRAE LE OB
I & 0 MBI o 2 2 SRR N X A & A0 E S, RN
HRERE 2B T 3 Z2E0BmWIBFRESABHF I Th 3,

FRBTEFOERCTREZ DT AGAERST 7Y — ke
(RRde U7 {EPHI5E U TER 2 BORR L CAUERI L & S ey
%) EORIEINBREBRVEBEHRET D0, Thbick-T
IR BEOUFEPERIF OB EPRD DRV &I

BT ORRG & 72 ) . AEBICHT A DRIGTIKIREE RV,
AR OFIE, FFRERES £ S LWESA—TOEF B

47




(%A : Masuda H, et al. J Am Heart Assoc, 2014, in press,
7& MR §22 F B AR PR ERERER  RY
oA, BB, 2018) FRAVWEERETRIC SO TREENREINT
WBZ D, FEREMBREE SRR L L,

RRELEOREEE

® 66 066 e 0 © O

- i ]
D Wagner DTS L— P- 1Lk, ﬁﬁmﬂ’]?ﬂ%’\ﬂ 3ELE
(BHE b WIS TETE 6. BRASR) ORE QRN

g AT BT, (RENERTRE 3 » AT THIBHET
BENECEAVRE, EHEE L QOLAARESITE
b fF LI AS AR & 5 THIES)

® 1+ PEONRBNEEEXT - CHIRBOH LMREERRD
Linwho

@ 4 20 BELL L 7H MU F ORE (R B IRGEE @fffth“)

[ ot 2 18]
Tﬁwwfnmme¢6%%mm@autw
O RAEROTRIIC TR 60% U LUGERDTE b O
@ FRRICET S FEAIEIR BT o =R HbAIC 25 8.0%8L 1
RN

@ THEREIROFEN H D EA

®

a2 TRE=E ]rEnggZ\)‘ 25%7}:?%0) ﬁg&‘%ﬁb{ﬁ_ﬁ‘ g L)

DB

R ET 3 MEDERARAE (EE80EL 3ERE) &
T oBE '

BEVERRES* 1, STEIE ORI R MR *2 A P O B2 .
BEHEEERE AT 2B

AR BN DM S OBRET, LEU LORMENSTE
RN

OFRFEZE, MMRRIERE 6 0 A RGO BE

MieRE (Bs. BERERA, FHERWREST) 46
4 AEE

~EF o EEER 100 gdL REOBLERD 5 BE

TEE IR MERE - SRR E 2 TR B A

FENT, B, SHRL TV D AEMEOH BB, TRFR TR
FCIEIRZ BHE L TWA RS

AT F—A KN arey hAELILRWERS

HIV. HBV, HCV, HTLV. »UE Y 4 X B19 ~OEKiH
Wy bhi-BE ‘

Ff, BERTFEREEMN S o REMMAARFRONEE L
TEH MMMkﬁd%Tﬁﬂb%MLL%#

*1 SHER - BOER - TEEE CTAREE, LU WREHAT., ik,
B B E CVRE, EBRE (fEf e b Sr EUE
BRICHET) ¢, BUIEBREOBERRTET D,

wg IR & IR I O A L B AR 5, R
2O L, EEHEOMEIEE, b L Gi%?im%”@i%ﬁ:ﬁ?‘%&b =¥ qP
S EHESEBL UEEERLO) BT, ®iEEH
BED S L —P—BR2TV. EFIRD D BB
R & T B, '

BRI 5 & F B
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maﬁmmm&ﬁuninrmma&@gmm

MR (ED) AT - Bl CEARED- TAEE
REL SiE. BRI 1. I IRERE (TR © 40 6 AGThl URBaLe). SEhisii : HIR
BEOHE Molssessx)

WiE AT 2 B4 TR 5, YBEA R EREIC :];a

W, BEOFIE THEE LY EDTA A Y HAeRME

L EFRMM % 100 mL 92, & A8 200 mL DR, %f’fT Do
RO RARE 4 R b B,

2. 7E1HJIIL1TUF?H<UD BiHk & e (R EERRN - 7 BR. JEIIRRT - AME
@ﬁmﬂﬁl?ﬁ%é}:t’é’i‘)
YL 3 e SRR R T B MR D IR AR A BRI
IR (CPF) Iz, e CEMIcBmAMian
MBEIT 5o MAOTENT, BoRke LD L T B
ikt IC B LB AARAE & 975,

&aﬁiwﬁﬁi%m % 1R, SIEEDT : HIERTE)
W%@@ﬁ#ﬁ%?ﬁﬁ%ah@f%ﬂ@@?ftmb
RS 2 X 107 @fbody DA E TSR T 5,

o BT EERAT I, m%ﬁ%rmﬁwﬁmﬁ%éﬁ@€$u
& URRAIN (BEER - BTIRE T - BB « BREE) .
T, BN D BBEIIEOELILL T 5,

- e kg, B35 LEIEE L pFiHED 1X 1068
(0.5ml, % BH%E) OHilE%® 20 ¥ FF. A5 2X 10T BADHI
Mg PEEARD HILAEAI, H R 20 em LINOHAN

RS,
- BN TR B Eﬁ?‘éﬁtﬁl % # R
B (nT) T , " - @B)
3k B B mEA B W) WE( £k )
LFTW? + 7% Stemline 11 § B (GMP # L— B) W&gEh 5,
FHRB COENR %) H
HOERME~DRS - BE (=) &

ZEGETONTO

[EapR ogr4xid:]
1. “hECERSOMERIC W TEEOBEERFM LA ER S
TVWAED AP REE A P % AV S IRPRATIE I B

- ZPaEMEAT AN FHE U= B & G-CSF @ RRHEM CD34 15
FINE & Rl e FE R A R O Ta PRI [ S IR B
W LEIEEC R R HEOBERREESROBEIT L
{(Tanaka R, Cell Tvansplantation, 2014), £/ fﬂﬂﬂd DERE
HEWEER LD,

2ealy TR S WIRediGsme 2\

Al L UL CHRG BRD LciR (BSMEIERAE G
Bk : MNC-QQC) 2 MR RBRIC TR L, TROBRX
b ELE TR XD REORSMIIBLDRRNVEZ LD,
EE, DR VY, w0, BERREEEL, 85
DEEEETERT B,

1. YEREIEHATER .
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MNC-QQC 1 x 107l & AR 2~y X (Balb/cA del-nu/nu) OF
WETIHEL 3 P BRBERT o, ZOREER L 9 flL
LB, B i(ﬁﬁﬁﬁﬁ%ﬁfﬂﬁiﬁfﬁﬁ’g Ehiahol,

2. BB
MNC-QQCE A4HTBV T, G-Band I&ic X 28T & 1T o/
REHL thé RIS o T,

3. BREMOMRD

MNGC-QQCE A&) KW T, ?ﬁ#i&mfmitﬁ"}ﬂlﬂ%@ﬁ%ﬁ@
HRE T o R, MIFFAT v, IL-6, TPO I, & THHEk
ELUETohofe (FAT I <1.0mg/dLy 116 : <0.2 pg/ml,
TPO : < 0.40 M/mL), HIZiE, 1L-6 DERERE COREBFILIS
4.0 pg/mL (SRLHHP L¥) ¢hi bbb, BRICADEF

Wiz kD AT SR B RIRRIEITAED TEW T L SR S,

PR LBRRYE LS bND,.

AL S B B 1T B BB R TV D Stemline IT B H

(Sigma-Aldrich HiMR&) 121, FRRBHMEMB L LT v PAT
IV EBLERREN TS A, ABRHIE GMP 7 L — FTRIES
h, BETE Y v b 7T IV HIV-L, BIV-2, HCV, HBsV il
PEIELAV R AR THIENRIN TR WEMT A D &
33T FDA @ DMF(Drug/Device Master Flle it Bdk s T
Br bR orelrahRERERENTVEEER D,

BRI ROEENTETHI L
87 L f- 3R

AR EIRIE I 3T ATEEOBRE CIURROTERZ LT LY
PR BN TR, —AREIRBIRIEY, MIFRIRR & L CEM
R A BIEAPLE L RaER TV R E L
Tt B, TRESARERA, fisFERWaERa b e
— b, FEFEW BB, A THAEIRYENT & U CHESERR T, Al
REfiE, FERTRATR CAHSE CREBEBER TS, Lokt b DT
hotr, LA EOBERIER T ot bbb b9, /S - fE O
ORI OISR BRSO SRV VRS IR ORIG & A
BHa

F SR, ARRBICR L TH LWIBET T n—F 3 bhT
WD, IBISE O M B A SR HEBTA IR & U IR PRk
{LRE, 78— v — W3 DB EEAINE, AR M imAs, SR h 8L
BB & 5 MG RATRRE, & bz /MRS By ika R
SRR B ERS BRIV TITDLTWD

(Tateishi-Yuyama E et al, Lancet, 2002) , L L7236, &l
H & OHIFEETL G-CSF 0L/ Y, BECAENE Y Kok
R P EABERNE B RnEEAREICEW TS AT
B AL L o8 T AR ERTIEE T 5 Tepper HIFRIF S 4L
T4 (Tepper OM et al, Civeulation, 2002) . T LW\RET 7
R—FTBNT b REEME LRV —ARFESh T
% (Stepanovic, V et al, Cire Res, 2008, Awad O et al, Stem Cell,
2005) ,

AR B O, BE AR A D BIRMIT X 9 EH LIz R b
BRI L AN CRET A LI X YV RIRBAR S B
OREIR O L Sk ME S EBET I, TOFERXY, 183
DOVEFEL 0 b AF BT B RENDIR L ORI RTRIR R
aEha,
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(B4 OB N—F 0BT AR OS]

1997 FIWER & ORI A— 71, i P TR M 2S io
RAHMIZ CD34 B E L CIEET B Z &2l THEMNZ L,
vaseulogenesis (JREHT4:) W I A&% LB L% (Asahara T,
Science, 1997) , VT, FBFRELLIC X ¥ 0P R RTERA I AN E
Bfidn & RIS ~SREIE S S, AR 41 W92 A BRI
72 o7 (Takahashi'T, Nature Med, 1999) . FFRETE ReSIR
TH G-CSFHHA [ SRM L CD34 IR % FI v\ RETA B 9%
BB A ORI ELT, RE%E L% (Tanska R, Cell
Transplantation, 2014) [BE#] .

LRWFFEA T A RO - M & B, EPC oW AEREN%
FH B0, MIFEG: T CoEFABIBREEHREL, BT
P TI%E EPC 0F M #MER L TvD (Masuda Het al, Stem
Cells Transl Med, 2012) . ARUFEOFLE bR, ARFEEEZRAWT |
PERFTET Now 7 AR W T A 2 1R 0w TR L,i.

(Tanaka B. et al, Dlabetes 2013) [BaRk] .

ATFIEOFATE i3, = 9 LIFEOMEREERE 2, 258
W AE LY ‘ﬁ"(ﬁ%‘ﬁ%-ﬁ'ﬁiﬁ’ﬂ‘& <, AR IZ BT Ellihige e
BUNCIEMRFRAEE (N - < A - KB - 7'4) AL T
7= (Masuda H. et al, J Am Heart Assoc, 2014 in press) [E
Fid BN

FEARN TAMK 3 FMRO v MESNNRERARIFRC BT 5 B WAL DBFEE
A WRIm (XKD BRY

[ iR B EHNE]

QQ BFEEHEIC X v B b1 M (MNC-QQC) DFHEATHT 2470,
DT OREREZEB TS (Masuda H. et al, J Am Heart Assoc, 2014
in press),

1) FRERAERRRIC KM 5 4y (B8 EPC(Definitive'EPC ; DEPCYD
X, R CIiiEED 515 54 A0 M BIEER O 19 45 & fdh=R
THELNHZ L EIERLE,

2} TR bA R Y IEOFERND, MNC-QQC bR M B
R E LR L T, S~ — & — OB, PETHI~—%—o
iﬁﬂﬂ?ﬁﬁ'@wu Al F}'Lfl.o )

3) U7 NH A4 APCRIC K DBETRHBMITIC I U dehy o Bigak
W L MNC-QQC 1Sl &, TREUEY A i L ORH

 BENARTER I N, & OISR LTl B

BEAICEERREZ R MMP-2, MMPOAY< Y v
7 ATy 7T —¥ (MMP)E, MNC-QQC Tk %“ﬁﬂ]llﬁé—iﬁlfﬁk i
LAREML TV,

4) MAEIERRE A I U i, AN T MNC RQC i3k
FHIMBEEER X U § In vitvo MBEBRHER RN Z EBRRE S h
7o

{ BB T3t} BRI 2]
D A8l =R
< U A FRER I 7 O iR~ MNC-QQC B U
PBMNC RH4 M BAZHM A ORI, @RI 2 s
A LB L7e, B, 1k 21 B B @ MNC-QQC B,
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v bu— (#ilaze L) . PBMNC A4 B ERBMEEIC E
~ AR E 1.85 48, 1.80 ficdis L., £ % MNC-QQC
BT TR EEERR KL, BET 28R LA
Drofe, T H MNC-QQC Biliik, TEEERICS LTy
PR ER Uie, $72, MNC-QQC Bl SRAEM BSERBAE,
=y he—A (il L) o LClEigas. BIRIER. 5
MRmL LTy, #ciiibEim LTy, RREEIB
WAL A fE B Gl - 7= (Tanaka R, World Stem Cell Summit
20183, San Diego, CA, 2013} .
2) K : 7 &

IR RS LimH 7 ¥ (20kg PAL, 38H) i 2.5cm
M5 OBBEEER L, BERHEIE~ 2x 107 @O MNC-QQC
I L CATRAE K BAETRE & MLl L MNC-QQC #iiafshuzn
FRr Uk, MR, BH#Z I0BA, 4BH, 17THAK
MNC-QQ MIRBHEEOIF 5 AN AR E».tLﬁ?i LCH
= Eiz i-EHL’ ‘T’ﬁr%[ﬁd\s—"ﬁ {3 iy 2] f-—o

BEOHREATLE HE BAlsTiTo fhu%%\MNC QQC
R % BAl L7 B CEE OB OMER I 1Y BRI
L7= iR Aignes bnz(p sk 5 22 | B AEESNES
MR A s RO Y A, #IB, 2018),

AN TRISRT  HECRIS I EORMIB (4. JRHEPRAR
BRiCRBE) DAmEmIR) 2R

LFROFBRND, FEMEEIRO QQ KRR TEhE s hizin
Br, i EERoMESAfREEm LSS Z EMRENREL, &
B GOSF 557 7 o b—3i A (R4iRa) | $hlge—X
Lk G H AR O F 1R 9", Sk & ORI b DR E
BRALIZ X D AR A RRAY L0 o, BE ORI L BIER
Ok, HEGRRABEPIENT D Z &b, SERA RRMER
BIEPICBW TR RAERIUE L e s Z R,

JEF ¥R E TR, SCSREEY OB & S B A ERW IR 25
MLTA Y v—a—% B L TEY, ABERTRLETT 21ebik
DB E XN TV AIETIRRN L LTOBREZHamz LT
ZLEZBND,

VLo L 0 | DEEOIRFRICHETUE ORI MRS ST 5

A TR L AR A S BERRGE 24T 5 & L AR

. THDH LI,
FRERSF R DR MEE Bl (FERT 1 ]
- BIMIEEREK  BER (EREAZEFRHBIEREEDD)
TR B '
< M I (EEERIR
v i)
b hERHEIBERARRT AR N 26 2 Ef
Iﬁ%&?ﬂ:m]

x4 : BERMEIERERBAE, Wagner D733 (Wagner
"Grading System) 128V T2 L— K1 L, #isEiHSET
ZL— K3 ETh% (A5 BIECIEEmE 6. shRs
)., WERKRTHEMICEL THhAh, Zh E0OEEE
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PRERNE LT B,
% : 10 FEH

[FFERT

- TEFNIEH : WREE 3 y B CoRekEE, FEER
FAEBE L HEFROIERE CTCAE Verd 0 ORI
INTH - FE LEEEETMET 3

- ARKEMIEE : WhRE-3 o A £ TOBEEEM, WIFEOH
MBS AHBREOHGE & bic, Bk ol
M HT A % RN o
*CTCAE: Common Terminology Criteria for Adverse
Event (National Cancer Institute, USAIC X YV 2AF), f
EHLOMWEKRAE 1 (BE) -5 (BIE) &5 v— Rk LAME.
BIELT I,

FEAME TAOME S WRESEMETEE ZRY

EEEECBAT ARSI VIA—LE - aVEVE

Efie

RERTF(EEA IR BRST HIE BT, wRRE S AR BRI 2
AR, R R TR - REXEE AV DT
SUSHBAL, AERRBROSNE>WTERERE X2MEE
WREDPLUEFZIVBEL LD LT,

R FHLES TR REMIT, AELZB 28 cliE g

BB A L AEERERRIC B I B I R M B Dl

SR EEL2 B0 LT, TOR, RRELEIRES
FAEM, IR E L LT OARGERRGIE T, €ETOER
I L THREPHE T L OB LB b0 LT 5,

REXECI, RAZTT o ERRBEEEMX IRRyBEME
PHRBRAREE A Z AL, RAEREHXEHEALATS, TORE
SCENIRIRE ~ R L. EEERSE CREOELER LTI
WA LTRET 5, Ak, AERRBDAESHESICHRARST
STERAIE, BHFLEAEMIIEL L, BRERATSLD
DEF D, ,

W ERAERARIZEM L TWARIIZ, i - BRI
AT SN Baty, REATREER X IABRSBEME, £ 08
BE R S A EIe O B 1 A RERER BRI BN 5% 85
MEONWT, HREORERFERTH & LI, T
B RAEXELANTSHRDTHRA L, AFERRBROSEHRIC2
WTHRENORBRBERIC L AREL2XBI LIV A2 b0 T

A .

AEEERRRBRZ N OWHE R RBEOWEE H LI =54, R
EEEMGIRBRSBEER. 20 CHEREFRE0ELHER L
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