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Executive Summary

The Prime Minister of Japan and his cabinet published “The New Growth Strategy”
in June 2010. Following the strategy, the Council for Science and Technology Policy
reported “The Science and Technology Basic plan” in December. Both of the
documents described “life-innovation” as one of the most important issues, and set the
goal of the realization of safety and efficacy of medical care as well as the improvement
of quality of life (QOL) of the elderly, disabilities, and patients. To achieve the goal,
the research and development of regenerative medicine and other alternatives is
emphasized.

Along with the above, the Center for Research and Development Strategy (CRDS)
at the Japan Science and Technology Agency (JST) , JST-CRDS, issued the strategic
initiative entitled “Research and Development of Human Cellular and Tissue
Engineering for Clinical Development” in September 2010. CRDS also conducted
international comparative survey by comparing the current Japanese strategy with
that of other areas/countries having similar policy plans. In this survey, JST-CRDS
focused on 1) current status of stem cell- and regenerative medicine-related research
across basic, translational, and clinical stages and their future perspective, 2) support
system of translational research, and 3) strategic plan to progress bio-artificial organs
using biomaterials, and took following results.

<United States of America and Canada>

In the United States, the National Institutes of Health (NIH) supports the research
and development of element technology in stem cell- and regenerative medicine-
related research field while the Armed Forces Institute of Regenerative Medicine
(AFIRM) supports more practical development of regenerative medicine and bio-
artificial prosthetics, and each state government invests his own competitive fields.
With these supports, the US researchers are leading the research and development of
regenerative medicine in the world. Executive branches of science policy like NIH and
AFIRM encourage the regulatory agency, such as the FDA, to share the information
with the researchers in the very early step of the clinical development, which has
brought positive results for promoting clinical trials of human stem cell therapies.
Other than these initiatives, we will follow a new institute establishing to progress the
translational research in the NIH.

Canadian researchers are ranked as the top-10 countries in the related element
fields, with supports from the federal and state governmental similar to those of the
US. They are expected to progress the translational research with expansion of early

phases of clinical trials inside of the country.
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<Europe>

Although individual countries have their own visions of the ethical and regulatory
issues, their direction to promote the stem cell research and regenerative medicines
are quite accordant in total. The United Kingdom, France, Germany, Spain, and Italy
developed the element research fields and progressed the clinical translations, but
they are still behind in the number of the applications for international patents
compared with the US and Japan. Recent trends of the funding by the 7th Framework
Programme (FP7) demonstrated that Hungary, Netherlands, and Belgium are gaining
powers.

<Asia-Pacific, South America>

Our current survey revealed that many emerging countries including China, South
Korea, Singapore, India, Thailand, Australia, and Brazil, invest their governmental
fund to stem cell research and regenerative medicine markets. Especially, China is
becoming more powerful in these couple of years as demonstrated by our quantitative
survey regarding the numbers of peer-reviewed journal papers, clinical trials, and
international patents applications. The numbers are ranked the second place next to
the US. South Korea is also ranked as top-10 countries. The eastern Asian countries
including these two nations are expected to become more powerful in terms of the

number of international patents in the future.

<Japan>

Our quantitative analyses of the academic journals in the latest five years showed
that Japan has been ranked within top-5 in the world, and the number of the
application of international patents regarding somatic stem cells and biomaterials are
ranked the second place next to US. This result means that Japanese research and
development in the related fields have showed high-level international
competitiveness. However, relatively lower increase rate of the number of peer-
reviewed journal papers is shown compared to that of other countries. Further more,
the pathway from basic research to clinical translation in Japan can be much more
competitive.

Taken together with these results, JST-CRDS would provide following strategies for
the implementation of the research and development to progress the human cellular
and tissue engineering for clinical development including stem cell and biomaterial

research.

@® Establish an efficient translation system from element, basic research to clinical
achievement in regenerative medicine using cellular and tissue engineering,
which includes concrete evaluation axis, scheduled review management, and

information sharing with regulatory agency.
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@® Introduction of objective and comparable evaluation measures for the research
and development. AFIRM developed its measurement system, AFIRM-modified
Technology Readiness Level in the Technology Readiness Assessment, originally
established by NASA, and used as a tool for measuring achievement of a given

project.

@® To integrate potential element technology and basic research results toward
clinical development, it would be needed to support interdisciplinary
communication in the related research field including basic, translational, and
clinical stages. Research coordinator staffing and liaison conference funding would

be important to achieve this strategy.

This bench-marking report may bring more effective and implementable pathway to
realize the strategic plan demonstrated in the previous proposal of “Research and
Development of Human Cellular and Tissue Engineering for Clinical Development” by
the JST-CRDS.
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O K[EHICK T 5 v NSRRI IE O BOE R 72 i

2001 4E 8 H 7 v v KEHENMEE LOMBEZBEICHER PHIC L D e MMl
WFZE~DBIR A HIR T 2 B &2 &K,

2009 - 3 A AN KKHMED B N IRMEE R IR k3 2 8 B D B pk A AR A
LREEDTIZES, F U A FBIRSTIRE O REFRD A S~ KD O
W LN T, 1T VT 5FTIETFREOMBRHEET S Z Lickd,

2009 4 4 A KENAZENZET (NTH) 23 S IRERSHIIRATEIC 3B T4 RT A4 &2 KTE,

2009 1 H KEMEZESSE (FDA) 23, Yoo ALl L5 e mtkapiiie 264 - 72
FHHRGRE OB Z1T O BIRHER (JR%) 2387,

2010 4 8 H REFAROH LI TAFRO . KITED & 22 L 1L D (45 M O 1k)

2010 4F 9 A IEXZA RN 2/ ~8 T TIXRH 5 2 & 2% %K, NIH 1IHF5E % FHEH,

2) ITHUMOELY KA

EEYAOGHE ARASHEOBMEHTH S I B N OB ZE ~D Y FLIT DN T,
FEANLDOWHAND > T,

FT. IVH KR, I VT UINERE, U oA INNERFED SIROFEEDD OB
Doz, Z0O 3L, T RFEWIEHIE ] (University Research Corridor ; URC) &9
WIS 2T 747V AEFEATHD M IV H UMLK ERE - B VKDL, TURC
NERKITHITT DR F~—7 LiR— MIBWT, LV UM THRY B RET 25 E
HEELTIATHA U A E EIFCWD | Rz, £, IV T REE:.
T— N R BIE, (94 7 A RIKREORF LV ThD EWVD RGN
TETBY IVH AN E>TZXH AT 0 TR HD |1 2 ERBRBNTE, Vo
A VINNERFFR XL T R0 OIE, [FHA i, spilaifzic Lo tame o, / X— =
YORFEMEE R T IO FEMES] ZEDRBRRBNT,

iR (S NEY) O —L - LEVENABIE, TZoF haA o, B
B EHFEE IR > THMIIBEEREZ A E 5 | L DEXIAHDIBRbNTZ, Z O
Rt e ~DOBGRA X, 2008 FRIC X H U MAMEE DS B N RMEERAT R AT O B il RE i 2 7K
BLIEZEnbiEE->TEY, IV H U MNPHHRFIEDNTIZR s _RELDOE Y 3
RENT,

SVHINFNED T T RV LR S ST IEA EEIC DR D T L AR S
Nni-, @~ —4 > M. 2010 40 1{E R b, 2016 41213 80 f& K/LIZHE &
el L (REHEOBMEZITTH 100 HF RKAORBEIREETLEDZ L), ZNHDX
TSR ZEIL I O ANBE Y fHTe_RE 1 DD v g EfLEDIT TV,

3) E¥lLt v a rTOHER
Fﬁ?%'ﬂfﬁf v a TR TFOTF —<I200 N CEimne Sn,
@m%%i@%¥%$ﬂ4x.y%w
@i DOIEHEL,

" URC (& IYHAVHEEDRIL. ZRMICHEST D72, MEAROEENBICT + —DALET S 7V A%T>TW\D. ARE
DEEETOEDHD,
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COP F BRI R e~ U 7= Bk
®@pEZEAL & i

OFAERICHT HHEEFAa—
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R B R A L U CARGE SR RS - Y — LI O L 7 D THFSE T = —
| TOFEENS, REEICBITS TR 72— X FTORTEEZTNWD I ENMER
T2 T LTHHRR T = — RITHEDIE, A AR 7 e, BRI PORIFE— B 2D
fit, RV —E R 72 EOFEE LMD > T %, LnL, BEMTIIRERZ DR a— 704,
I, EHG R ERER I TEBY, EXEITILHI>DLEICRD2ERTHWIHIRTH - T,
TR, SR E R ROV, [Bigor Small?)] EWoH koZT Ay rarbdbb,
HENOIX ST AIMNIRTT 4 TIZEZTHDD LIVRWA, BRI RSF T
AH ] EOBAPBRLENTWE BHENDHBE~OEEIZEORE A /) RX—va v
BRI E I hEREDZ L),

UTFIZABRIOEBESEO AR —%2 73T (HRA =D —0OSTEnr), ZONE%
RAUTHOns L 912, BUROSBME X Z20AEE LT, WSRO — 27
E. MR 7 =—X] TOEVRAEENZNZ Enbd,

O KERESHED AR Y —554

[WF7EHRAEE - SCiEkas - > —1] @ 9
Ry y~<wra—nZ—th, IVRTH, ava - XAT T AT 47 Ak,
BioSpherix k., =—=27%t, I V7 =—/ 147 7 £, Cell Guidance Systems
ft:, Coy Labs ft:, Accuri Cytometers -

[(Fescigtr—e 2 (ZFth—ev 2%)] : 5 £
Cell Line Genetics fl:, Lonza ft:, LABS %, Angel Biotechnology fl:, MPI
Research £t

Q=S SIS NV I RS S5
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Druce 1, DCi Biotech £

[ —rX]: 2%
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FE¥ALE v a COETHEETIX, KEXUTF v —ED Y = v 4k CEO @ Thomas
Okarma X/)»H ¥ = nm ‘/i‘i@ EVRACOWTHMHANR R SNz, ZOEBSHEEZ X A
VI ELTRISTEND X 91T, REiEk., b MRMERHIIE 2 H W7 BRREER O B 4525 5
e S P, E FDA DRAIZFFH IO, R EOERZ ER - f2H L T
L2 EHEIH LT\, TOM, ¥ xm A IR 2 8B & LT, iiao
EAZIEMIZIT 9 [Syringe Positioning Device| % 2817 CTU /e,

4) P A TR By a L TOEMR
(AR By a TR 77=2W2F, T4 vva -2 V=7Y7 (@(n
vitro TEHIAAEZHERE) T L2~V o702 W IOEMHLH Y, ERGHE LTiE, &
AR A BRI AT D THIIIRIE ] O A A Th o7,
IRET—<I I TFTO LR,
Oy 7 v 77 2 v 7R
Qa2 LRERF ¥
(DL o L s A A 5
DOHEEET Y 7
®H
©F 4 vva V=TV TR

NPSHilaD U 7a /o I U ZICBIT DA A =X L0 1%, b MM
DOMFERIEZ B CTE DL EMBRER P Yy 7 L LTHEY EF5NTE Y  TER .
IR EFRZOEH S L E 2 —S Tz (HEARDER) S OFEEIZ/R L),

PA TRy va rOEPFEETIE, IV URE - Bfliflaf Aey—tr 24—
FEDEY Y U BENS T BT T LICOWTHBAN R SN, BIE, HrDEFIL
ELTNS 72— O @AIan, BEERRCHRERIENCEDL S Z RSN TND
L LD, B Y CHERORIENRAETERT D5 AT 7 —<ICBlT 5~ 7 AERITE N
T, BB A A R FAETIIR o722 2R ENTEDZ &, Wb d, EEE
FCET T NT, OB AR EET 5 LV RISk LT, IS bIFEET 5 2 &
ZIRFH LT,

F2 BIOEFHMETIX, 7=V R~V #d (I VAU RPE =T~ " EEEFER)
25 ALSY ~OH1D T ORI BAEICE L CRRIAR 2 SNz, 0030 7 =—X 1 Ol
KRR T, A FTDELEZAH6 ADALS FBEITX L THA, 10 A 20 HIZ 7THFHOBEH~
HEATLTEEDZ L, ZTHLIEe MNIRMESRMECIEe <, FiiRMaz H b

KETIE, EOMFRRCENAFE 72 28 XA T THfilaffst) NEETH D L)LE
DFLNTWD B, TAT Iy 7FREGEIIHEREH Vot RX WLV R R) O —
Rvx—¢L L CRHEEINTEY, MEEOHBRRT vy LU VEZML L TOWBHHIZTH -
77

L. SEOERRE (71—X1) E. b NOMESMBEEHES EALT. R2MTARNETORETHY . TICREDHE
TEBLALTARND

BFITLY R h=TT>, KEDTHEEN—AT. YYE—Xit (1744 El2OY RUICBRI SN HREREDA—U > 3 v ait)
OFTEF—F—. 2007 F. IVHUKRZICALS, AT +— DAL EMIAEEMET 5 h— TV ELARFA &R,
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Appendix

1. HROBEERL SUICESHA LiHBMFERFEICET 3 LLBAERR

Al. 1. EREMMEREREOEFREMN

Thomson Reuter £L:® ISI Web of Knowledge % T, Wik 23 4 1 H B8 O SCHkTE
W5, Istem cell), lregenerative medicine| & %V (X biomaterial] % % 1 h/LF
TP ERICE T 2006 4E B 2010 HFOFTFR LOREROTEZT o721, TAUTIT #
THOBBHBINONEZET LD A > TWD A, BE L 724 72 2 FE e R iz o
T HHIZBIT 2B L EDFEE f?‘%@k%i bivd, EORERE X —T— RIS,
£79°. [Stem Cell) Z&TeFam CICRE U Ci, fitH S 7= 0iTa SC oK 1/3 23 KEFE D
R T o7, HAIZ 2006 4 (M5 2 47) LI Z¥% & L, 2010 Fix R >,
ENZIR W TSR A ORI R TH o 7o, ITFEFRERR LA MITL TV DH DL R
KA, HEOIEN, EE, A X2 V7, 77 AR ESHEIMEMICH D, ARG IEE R
BEBITEML TWD 2, MENZHEARTHOEIMRN O, FEXR 722 ERESE S MK T
LTWAHZERBLLND,

A1.1.1 5D Stem Cell (ZBIF 2 Fliam L OFRMERE (2011 4 2 A Kem)
(& 5 T BT 10 EICT 7 SNTENZOWT [Stem Cell) &% A MLVETITW
o E R cT — 2 & b L 12 JST-CRDS 1ERL)

H

4 FEFRAF
2006 2007 2008 2009 2010
P NES| 3220 3730 4167 4615 4988
EEN 885 984 1076 1094 1138
KA 800 925 1100 1189 1254
eS| 580 751 790 794 920
AHUT 440 523 631 697 789
7T A 410 488 503 575 646
SIS 371 530 753 981 1262
o loatd 360 406 465 541 586
F—=A T VT 213 252 299 346 378
E A 210 301 340 351 405
[ 187 284 374 461 503
AN 200 251 277 364 415

'8 http://apps.isiknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=
W1fdCFi@Nacbk163Gfk&preferencesSaved=&highlighted_tab=WOS
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HW T, Tregenerative medicine| % & o2& fiam SCICBI L CTH . i S 7= 5w C oo
U3 DKREFHORETH Y, BRI ORRE A=A ERREINBERE, v —#
DOFAUTI D TRE OB Hivlz, HARIX 2006 LA, IR 2 (D3R Hm K
ERHEFFLCRD, LT, FA Y, FEE, A XV TRBRELTWD, FEIX 2006 05
2010 AT T 10 ELL B, #8E S 5 fFIC KRR ML L TV DI1T0, A1 > (3
%), BFHE (4% 7L, FHZAEICBT 2HOROIMZIONWTHAEER LR
SHER A LTV MER D S,

# A1.1.2 HA @ Regenerative Medicine (289" % TR L DOFIRHERS (2011 4F 2 A FEAR)
(% 5 FRIC EAL 10 DEZT 7 S 7 [EHIZOW T [Regenerative Medicine| %
B A MVETIIIWERICE R LT — % % b & 12 JST-CRDS fERK)

4 FERAE

2006 2007 2008 2009 2010

P NES| 99 133 229 250 316

SN 42 58 87 60 105
KA 22 40 47 62 78
eS| 19 42 51 62 64
AEVT 13 19 32 46 65
F—=AZUT 10 4 8 18 9
7T A 10 10 15 27 26
AL 10 15 10 18 30
A AT TV 8 7 4 12 13
Vo loatd 7 10 21 38 33
] 6 10 24 36 30
P 5 10 23 38 54
A =T 5 5 12 12 8

[Biomaterial | % & ¢ A iam 0B L CiX, KIEFEDOBRD E D 2 EE X 2ERDK 1/4
Ll MEO SO DFEIG N ER B O TIXHIE WD oo Tz, HARIL 2006 FEE
TTIEPRE, FA Y EHERTARERE R L TN, 202, 3ETIEN A Wifis L7=72
T, BEBIEBRICHLRKERELESTONLIETEANMINEL TS, Hil
T 5 EBERFRF A ORERE R ERET 5 &0 BARIZET D AERMEIBRZDS, SEIF5E
L LTRBINDEMEDN G, EEMRTETOFEAEM~EBITL TS Z &R
Iz,
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jz&% A.1.1.3 ™ Biomaterial |29 2 A m COERMERS (2011 4 2 A RiS)

G2 5 /I B 10 ZEIC 7/7 éﬂ 72IEIZ 2T IBiomaterial | # % A bV F721%
PR E LR X T — % & b L 12 JST-CRDS 1ERL)
4 FERA
2006 2007 2008 2009 2010
K [E] 142 211 201 211 274
EFN 56 79 57 52 57
HE 55 67 101 120 122
KA 45 63 52 60 78
eS| 32 35 34 39 45
AHVT 27 41 46 28 40
HF & 25 28 33 26 40
7T A 25 38 45 40 39
A 24 20 13 37 30
[ 20 33 33 47 35
F—A R T VT 18 11 13 32 32
N 10 13 29 46 29

I BT, BCKREEICRBW T, AR EHCEe 2 W o 2R, N ThsasfERRIZBE 3
R M5 L E 2 55 [bioartificial organ] % % — U — FIC&TeZ 3
B LTl E 2 A, 2D 10 85 20 Al CHEB L CRB 0 .. KENEXIC
EWEHIEZ Db 00, WHEREREER A2 RLHTIEne b keno T,
bz EnD, IR R OBLS DI, BAROHEAERBIFICIL, KEICK R
HENPAOND OO, FHXMHRFEFIIORTREESIND, KEOEMITD L0320
OO, WREFE 2L OMEZ K S THARDIT, FE, #EE, R4V, A XV THRHERFL, S
ICHEESRC AL U EOFHIS AE OB S Ao, BT 5 58 o E RS 3
5 FThHdIELHALMNIRST,
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Al. 2. EREMOBRKEA - EX{ER

AT TIEEpMAL, FAEERE, 720 NTAERMEHI B3 24128, HAITBAFE O EE RIS IZ I
- EEEEN BT A E ERE O R AR RS,

NIH OITE Y —E A D —>TH 5 KRR T — % ~X— 2 CLINICALTRIALS.GOV"
WZBWT, W23 41 ARFAOBEIE®R A5, Istem cell], lregenerative medicine |
B E Tbiomaterial] ZFILENF— U — RIT, JBEEK, BRI ORI I T -
IRFBR O E R DA A Lc, Ui, ERHUIKIC K - TEX T X TO IR HA ik S
NTWenWZ b Fo, AT HEOBRBEVISNORBR O A-> TNDZ LICHEERMLETH D,
7272 L. ZHIRARESE 2 D QNS RE B M IC BB 72 B3 & L CHEMR L TV 2 8t
Je. FHEEBNIE, ARMEIBRRICBE U 7o x 7 B O BRRERBRICBI LT, fHRCBT
5. BIEOFEMUEER L TWDERLND,

F. Tstem cell) 2RI L TiE, 2T 3,376 thRN Y HF— U — FIZ X > TEEREINT
W, U TSN L2 & 2 AL KE 2,185, BRIN 733 AERIF -5k, wIiChF &
226, 77 (HE, #E) 154, FH 119, A=A FZ VU T 112 LHFEVTWND, FHHBE
1% 28 fF & R SE O BE IR U U TR D 7 <, A1 K (19) 270259 LT
EFEloTWARREIZE EE o7, O, MK (83), X (12), »¥ TR b WNCIHY
v MEF (14), 77 U A KEE (9) 7o & SR M CE I BEE U 7o B R AR 5
i SIVTWDEENHL N E o7 (KAL1.2.1.),

X A1.2.1. #EAfalCBEE T 5 KR
(2011 4 1 AW Clstemcell) 2 W9 F—T — RZHAWTHE LI RA2 RS A L)

AR O Hf )

9 hitp://www.clinicaltrial.gov/
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F 7. [lregenerative medicine] (2B L CiL, &R TAT N YT —V —RIZL - T
BikSTWe, = U 7RICHEIT LT & 25 CKRED 231 & BIEOFHr < 2 5D TR,
LUFBRM 18, 7V 7 (FE, #E) 5, L T0\5, BBEIX2HEOERDOHTH -T2,
Fio, BMREITRZY . FHEEICBWL TR E A CIKRRBRA T I TnenZ b
OS2 o72 (KAL1.2.2), 612, EDX ) REBIRIHASL., ~AEtdgicHERE
O RRABR DN FE M STV D DO0DONGREFH7- & Z A, Vascular Diseases (L% %
RIE) N 9L R B <, LT, Ischemia (EMMEPEME) 8 f, Brain Diseases (¥ E)
6 {4, Brain Injuries (¥#E8f) 6 {4, Central Nervous System Diseases (HHXiif%R%E
/) 6 . Craniocerebral Trauma ( 88 ¥ 4+ 15 ) 6 {4, Disorders of Environmental
Origin (BREiHkDEEHA) 6 /4. Heart Disease (UEH) 6 1, Infarction (FHZE) 6 {f.
Trauma, Nervous System (##&:2DFME) 6 /4. Wounds and Injuries (4M%) 6 {172 &
DERKRTH-T,

A1.2.2. FAEERICEHET 5 AR O#) N
(2011 4F 1 H A T lregenerative medicine] &9 F—U— F&HWTHZE L7-#5
RS L)

[Biomaterial | 2B L CTix, & T2 YEFT—U — NI Lo TEEIN TV,
regenerative medicine] & [FlkE, —E D EEICES L THRKRBRNEH I N TWHDH D
MWERTHLN, =V THEOI T, BINS 181 & B2 <. KE (91) D04
WER LT Z EIRFFEICMT 5, thottug iz o7 (FE, @E) 44, PR 2 4F05%
filce EE0 . B"AEICBITDEEMEKIIEr TH o2 (KAL.2.3.), MR ERDIEE,
figi R4 DMNERIZ SV TIE, Disorders of Environmental Origin (BREzFHEDEH) 5 1,
Wounds and Injuries (4}) 5 4. Pathological Conditions, Anatomical (# 7% & D
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JERA4) 5 1. Musculoskeletal Disease (fii'E# 2% HE) 4 {4, Bone Diseases (‘H¥fH)
3 {4, Skin Disease (FZJE¥E) 3 {4, Prolapse (BiEWgzsli) 3 72 ENFERRTH-
7:—0

’ .;"m‘ S,
. )
A |

) : L~
é‘f “ Ny

X A1.2.3.  AEEMEHIBIE % BRIR AR OB A
(2011 /£ 1 A H5 T biomaterial] W9 F—U— REZHWTHRZE LI-FEE %
MRS LT2)

TR =R K DBREDOIF N, AWEFEICE W TIL, Dusko IliciZ £ %
Regenerative Medicine Industry Reports 2009-2010% (253 . 2009 475 2010 4E(C
T TC O A E R BEE PE 2 O TR R EN 7)1 2 > T Barker & Culme-Seymour 23HL YD F &9
TSRS b S, ROMRICRIT D MERE, FAERBEORBRE M %2 JST-
CRDS " E LR AZLIFIZRET (RAL2.1.),

# A1.2.1. 2009 4F 9 H— 2010 4 7 A2 1T A HRIEHE. B4 EEEHE O 155 E)H

o i Bl Py G N —_— PIE 3/ TN -
MRE ) | TR | BEREA | e e L&
Stem Cells, Inc. | #hiRiRHa KkE FDA 2009 | XU Y = T R - | PR D i~
and Phase I 9-10 A | ALY Ry n— | DEBEEAN,
UC San Francisco ol mAE GEICE
% 18 fn PN R
)
Bioheart, Inc. MyoCell Phase II/III 2009 - | LARAERE 6 47 [H D AT BB
(B FHREHK O—HMERS | 9-10 A DR IR R Tl
() #* 91 A — v
R,

20 www.futuremedicine.com/Ioi/rme
2" Barker C. Culme-Seymour E (2010) World Stem Cell Report 2010, 2-22,
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Y ik P12y 7/ Q2 B N —— KRR B4 -
MRS s PREE | REEA e s %
Neuralstem b e Phase I trial | 2009 % |fIZREE(LAEESE (124 O B FH O H;(
o 9-10H AR AE
EHEEAN 1 % &;
720, B55510
F) k37 3Inm
A ROIRH,
Aastrom CMEE N Phase II BH#& | 2009 4E |5 KM UE BT —F NI LD
Biosciences, Inc. 11-12 A B 5515 ORI,
Aldagen, Inc. ALD-301 Phase I/IT 2009 4 | EERKEE M |MiRiaRIC L v A
sk |11 - 12 A o i i D N &
TRBRAE R 3R N RN T
iR,
Cytori ARSI | EIRRSLEVRER | 2009 4 | FIHAFLS A 704 OBHFE~D
Therapeutics BERET 11-12 4 7 R,
(RESTORE
2)
Miltenyi Biotec | H 5 Hik Phase III 2009 4F 18P iR O |0 R R 0 Bk 3 T
CD133+ ‘B #ti# | (PERFECT) |11 -12 A |EEHEHZE TH V| ff,
i) BR 1A 7°1‘%% E DR
Hlb w %ﬂé%
Osiris B R A A Phase I 2009 5 | LMfEIERE Phase II ~M i/
Therapeutics fERAE 12 A W2 Dt LR
RO & R,
Aastrom mEEEME | Phase ITb 2010 4 | & O UIWr, 4| ZhaskIklE 77 &
Biosciences, Inc. RESTORE- 1-2H |8, B9H MNEH _HEEmIC
CLI L0, MmEEEM
T SN N7 78R EY
LD -RASIE 5 E S
= e NN
o
Bioheart, Inc. MyoCell Phase I 2010 /£ | i LAE A b & i R
(B o M | REGEN 1-2H4 K157 %
Mok o 5 2F A0 | B AR X0 ZLPEATD
Jre) Ko BB TEES
Nl et X
HIRED LA &
HREOFAL ,
Cord Blood S 1 SRR | K [E FDA 2010 4 | P & O B F | EIEOE O L ERT
Registry / Medical | & ek S 1-2H |(F&b) fili 2 B A, LAY
College of KET VIO
Georgia Cord Blood

Registry (= (ffFH;
%) ekl TV
52120 T L
b 40 44 G T,
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Y ik Bl Py € b N —_— KRR B4 -
MR g | | BRI g e pra %
ReNeuron bt MER A RO Britain's Gene| 2010 4 | Jii#e 1 ABAETICE A
iR A A Therapy 1-2 A4 L, k727N
Advisory 22DV T b BRI
Committee X THFEND D,
% Phase I #@2
A
Celgene Cellular |PDA-001 % it i 3 [ 2010 4F | A RIBIED |12 4 O BEHE ~D
Therapeutics (& b }5%% H 3% | Phase I O] 3-4H |[pnwrue—uiE | &5, e
FORELC L D5 | iR R AR B M & IR IE R D gk
FREREE) ¥ % fife 7%, Phase
IT 2w <, Jiidk
DIEFTEEZ L D
P A AT 72 O T
iEo
Pluristem PLX-PAD Phase I 2010 4F | RIHIME DOREE 124 O BEEZFE ~D
Therapeutics, (B Mol H | ERAK 3-4H |[ITLHKRHWoOE| =, HlZblz%i8
Inc. SABRRIC X B A 6 70 R IR A8 BRER A O RS R 10
JaIRIE) # 4 (83%) M HE
ZRTHRED O D
Lipl EH 128
rEodEEZRL
7
Stemedica Cell [FIFE MR R | FT 3R AR ER | 2010 4 | A M AdAE 2 Phase I/IT . dose
Technologies, Inc. | #HER O FFARA | BRLGROKE | 3-4 A escalation, 72 5
5 FDA #&n [O R el
e,
StemCells, Inc. | HuCNS-SC® HOREERR | 2010 4F | Ny T LR MRkt RY R
(B MR B7e ha— | 3-44 7 AF NEICET
Jian) L% K [E FDA 5 Phasel %
(R 2009 4 1 A 12 5%
T LA 9 A ITH;
PSS
Cytori NG5 #EA% H 3 @ | Phase I 2010 F [l IZH Zh IR | FBFE O R RKEFRTH
Therapeutics ERAMAR 7R & NS | FE R AE 5-6 A |IEo7 gL | BE (e %
AR s K DA E 7Rk
FLELEOME
B DA TR A /N
MERD BT,
Osiris Prochymal ERARRBRB SR | 2010 | AR RIBRIED | RIEfETIC X 0 7
Therapeutics, 1B 56 A |\ r—R (v ha—plof
Inc. HEMZ LiTiek

BHEDDHIZEDHE
BERERDEDL
L. K [E FDA 28
itk D 14 B BR & 5
CIR
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Y ik Bl Py € b N —_— KRR B4 -
MRE ) | TR | BREA | e e L
Stem Cell NTx®-265 BEThI 2010 4 | MR i MR A AR | B 96 44 8 f‘*ﬁ
Therapeutics REGENESIS | 56 H |2 L. 31 B2 40!
@ Phase IIb 7177‘[21‘%)%1/\
B L O Phase - EHEEREE
b AR i, NTx®-265 #%
HREE 77 AR%t
LEEOMICHEZE
72 LOFER,
Mesoblast NeoFuse™ kE FDA 2010 FF |2 EXMENE L LL|RE 36 4 D HRE &
Limited (FIfEssMila) | Phase II 56 A | Lizh7= 5 M| NeoFuse @ 2 [m]
BHAGFET ] BHTE B 5RE L m IR
BELZ 3 U Chhifg,
Geron GRNOPC1 PR AER | 2010 4F |2 M 4R 15| 6% 3[R Phase
Corporation BRAGR %3 7 A Americanl|liZck2dZEMtit
% k[E FDA Spinal Injury|ffi,
@ clinical Association @
hold HE fiF Al A o — iz
¥ T grade A
S LA
PG R
=

¥ 7=, Barker & Culme- Seymour D

Approval, PMA)

STy F%Téfﬁ%&%i}:&)%h“@\t\

Zik, mARAETOFE A2 (Premarket
B IR ESIHT 5 (R

A1.2.2. 728, KFE i"F‘"'H]%Hﬁ“CEJ?) V. A4V F T Mason & Manzotti |Z

REn-w) 2

22 Regenerative medicine cell therapies: numbers of units manufactured and patients treated between 1988 and 2010.

Regenerative Medicine 5 (3)

., 307-313 (2010)
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F A1.2.2. THIRATAGENFRAT XL, HflE o 0L A « ZOLAFER SV Tlllaiasa
FHAERBELO—E (2010 4 7 AR A, Barker & Culme-Seymour, World Stem Cell
Report 2010, 2-22, 2010, Tablel k£ v 3] H)

Cumulative Cumulative
Number of Number of
Regulatory Units Patients
Product Company Brief Description Approv&? Ir;c)hcatlon Manufactured treated to
ea to 31st March | 31st March
2010 2010
Apligral Organogenesis Bi-layered skin Venous leg ulcers > 300,000 250,000
(USA) substitute (FDA 1998)
Diabetic foot ulcers
(FDA 2001)
Dermagraft Advanced Cryopreserved Diabetic foot ulcers | > 200,000 > 50,000
BioHealing (USA) |human fibroblast- | (FDA 2001)
derived dermal
substitute
Carticel Genzyme (USA) Autologous Cartilage defects of | 17,000 17,000
cultured the femoral condyle
chondrocytes (FDA 1997)
TransCyte Advanced Human Temporary wound | 15,000 4,000

BioHealing (USA) |fibroblastderived |covering for severe |bioreactors
temporary skin | burns (FDA 1997) | (2 sheets per

substitute bioreactor) =
Total 30,000
sheets.
Epicel Genzyme (USA) Cultured Deep dermal or full | 127,509 1,653
epidermal thickness burns
autograft Humanitarian
Device Exemption
(FDA 2007)
ChondroCelect TiGenix (Belgium) |Autologous Single symptomatic | 500 500
cultured cartilage defects of
chondrocytes the femoral condyle.
(EMA 2009)
OrCel Forticell (USA) Bilayered cellular | Recessive > 200 > 200
matrix dystrophic
epidermolysis
bullosa hand
reconstruction
Humanitarian
Device Exemption
(FDA 2001)
Total > 675,000 > 323,000
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BRAFFFER) MICBY L T, A B A 4 BE B (World Intellectual Property
Organization, WIPO) 723&fE L Tu 2 KEaF HE TS #is 28— £ 2 PATENTSCOPE @
BERTE 5. [somatic stem cell] 7 & ONZIRPEERMIIL, FHAR IR 2 3 9th o FHEE
(hematopoietic stem cell, neural stem cell, mesenchymal stem cell, cardiac stem
cell, hepatic stem cel, muscle stem cell, 725 ONZ adipose and stem cell %), & L C
lbiomaterial] % % —V7 — RiZ, 2006-2010 “F D[ PCT ([EFR¥FFT) HFEZIT2 - 72
Wt OFTBIE (BEOBENHE L TWABRAICIE., ThEhOFEEZEE D 7
R) 2OV TOT &1 o722, ZHUCiE, HTHORBEMAOREFLEENDN, £
HIAAHEEL 22 & NI BT OFENLICEHE R EHR TH Y . 2o, BRICEMMBIZ AT 7o pEZE
{LERRE S HESE L TN D & 3B 2 B 3L D (RPEERHIAG 22 I 7o 7 AR B R BH 56 S0 AR (A4} BH 5%
O, WFUTBIT DB L X ORFFHBIRILZ KR L T D LR D,

£ RN, ERREMIEIC SV T 2006 E2r 5 2010 4RIV T, K 23 4F 2
H 10 R R o8 GIGHR 0 bl &z, ERF— 7 — FEEARZF OF—U — RiZh HF
SeHEHREME S (FF - HBOBRFZRONRT U 77 —H V) 2L A, 486
e S e, HEEE OFTBEIC DWW TIECKE (208 4F) b £ <. LT HA (83 ),
gE B9, A AT (1614F), A (144F) 2T\ D, #8510 KO
IZOWTIES HITKHENLE TH 52, R MRERT SR IZB VT, KEOESITY
HERNWHEDOTHLN, HROEBET LB A EWI ERbholo, LUTEEF THze
U7z B 2 R LTV A3, BRINZ X U &9 A [E & #3350 TR e i
TR b o T,

F 72, EEMEL (biomaterial) (2B L Tix, Wik 23 4 2 H 4 Ff S OB &G H o & il
i S 7z 2006-2010 F DRI OB BT (F : BROBEILEZFF> T h 77 3
U—dY) ZFRL A, KEN 168 L EFICZ <, LLFAAKR (2814), 77 &
(25 ), #@E (22 1F), FEE (21 1) LT\ D, 20 LA EOE S HREIFE A R 5
NENZ ERE S AEICE EEDN ALY (1T  A—ARZ VT (164). K1 (15
). 4207 A34F), fE (Q24) 2L 10U EOED 5 BEIC Eo7, R
BOBFNDIRNT & L0 FERHERS 28I T 2 2 S I3 Ly, AARSKE, 7
T AR ST, TEYTZ Y OHFEFENIZIE—ETHLIOIZR L, FEIZSOWTIHIFE A
EDOHFAN 2008 FELFRICR b 572 &, Wk b5 OB FHFE DA TIEL, AR EOE
BREFFFENANICE L TSRO TN LVMIE S H 5 Z L AVRR S L7,

INHDZ G, BRIKEBROBEIIEICK T 2HPEO T LB o R T imm T L
TREIMEN—T7, EBRFEFETFOBLED D IXFHRDE D KEIR SBE N 2R TIEA L
TWDHZ ERHALMNIR ST, TOREIT KT o R—PF BV THiERHLZ L D1,
FIHTTER R & PEZEALITHRE O DT 27210 T <. S HITERRISHNC 272205 5 72 DAL 7
DFIEPMETHHZ L2 XFLTWDH LWV D,

2 http://www.wipo.int/patentscope/en/
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A1l. 3. &I - FRFICAT S EFEEM

AR TITEMA, AR, 726 ONCAERMEHIEET 24198, HIRBRZEIZRE D 5 fmsiay
RS OBUR XTI, 72 b NI EZERIC T 7ERHI OB I S\ TORER R 2R~ 5,

PRI IC 1T D b ISR AR O ICE L <. FEOSUBR., FEy. £ L THE
SRRFERICL D . TOMIZEICOWTOEBEA BN IETICRN#ETH D, =0
BUR A Ao, Eaptgeic 8T 5 AR ol ie e F O E O NMEEZSF D . 2D
[EI BB RS | o i 7 [E RS OHEE D 72 01T ERfIAuESE 2 3 2 fi BRAYREE O fil HH SO L2
M 72 EHBEAEORELZX D Z & & B Lo EE O B3NRIEBIDNRE A>T 5,
LRI F 7 Hla O [E B OV B A FR T 5,

KENZFBWTIE NIH Zi@ L CHEABFIE TRICE > THEi s 5 & MEvEEMa
222V CiX, NIH Guidelines for Research using Human Stem Cells (2009 4 fii{T)
(&> TH 25210 T b, NIHIZ X D8 E 2T T e B IRPEERAEAT TR S0
TIX 2 KF%7 #5 2 — (National Academy of Science, NAS) |(Z X % Guidelines for
Human Embryonic Stem Cell Research (2008 F-%3%) (2 & 5 B FHI2HH L~ /LT
HEEEL TV DIEH, AU —F > FM (Mary Land Stem Cell Research Act (2006 4 JiifT)
DE NN L~ TOFRE ZRIT T MR E DR 21T > TV b 2,

Kluth |2 X % & 2 BN Tix, EUICRBW T e FRMEEIINZ W 7B E 64 5 —fik i)
IR A H B T WD, 72 & 21X 5th Framework Research Programmes (FP5, 1998-
2002 ££) FEREOEIZIZ. BRINKA TOREAIFRIIMERE D72 < TERBR2nE LT
BY . FRCAREMILE I BE T S HUE TIEEER T R bt FORAE L BRI NT
WHIEN, BTCO7a—rOEERNEEIEI Tz, S BIZBRMNES TIE, ERi 7 a—r
DOAERSIRIE AR D 7 v — 2 OfEk &2 LT 5, Z OF TRl EiRfRICH
LRI T 2 BIGRIR OB RIETEE L T0WDH 720, IESRMROERZD L O H AR
BT AZEL I o TLESTWND, ZO®, AZHAMO 7 a— 1 OIERRCAH
o DA %2 e il BB I I e R 21T bR 2 L b ED BN TWD, —J5,
European Convention on Human Rights (ECHR) (213 A O Bkidtha-oR 520 Bk
IS D Z EEDIL, B RE HTIHAEGTHORELED TS, LirL, BRMA
MEFRCHIFT CIX 2RI b i)S S VD00 2 T L Tixnzen, —F, BONBEES 3%
DOFERIBIRIZ SIS SND E LTWADD, 29 L7z RTINS E T T L EIF 25T
BOT, HEZE R VIIMREOHEANRE LTS EERL, —FHF CHEEITZHN% 14
HUWNODIRZ W =i ia OBl 2 K38 L T\ 5, Charter of Fundamental Rights (ER
JNIEAMEFR) TlX, FAYVOFBEEIRL> TAOBEEEZRAZOLDE L TWEN, £+
DM EE THZ T ANLDINDNTONT, EE -7 BT,

FFRFICBE LT, BRI TIE European Patent Convention (EPC) 723t AP L D
BISZIZHOWT, FeFsE TAFRBICKT 5] & LTROTWARY, 612, B FOJR
ZREEHIMERT 2 Z LIZET 5RO TR, L, HIiTED b O~DFFFF
IZOWTC AR feEt 2 B TH 59, European Patent Office (EPO) & REE AR L
EETHDH, 2010 FHERFRTIX, EUMBEED S S 25 hERE horvn—roiik%
AELTWD, 7T2EITe MEESMROERSCHEZRRT L. 55 3 EIFHERT

24 Winfried K (2010) World Stem Cell Report 2010, 134-138.
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DOIEOVERLG F & THROTWND, ZD L5, Hfuistz o S HEHGITEZER
WENCTH Y . KRR ORELFFICHELH TREWVORBRTH 5,

IO LT, BRAEH TR A Zextiand 5 —F ., EHEESMEFZE52 (International
Society for Stem Cell Research, ISSCR) TiX. b FAERMIIRAFIE A% IZ B 5 5 #
ISSCR Guidelines for the Conduct of Human Embryonic Stem Cell Research (2006 4
FEF) LA A W TS IRIREINBAFS 12 31T DAGE LTI, BRIRMIIEZ 3+ D IR D24
& ERIZ B9 % 88t Guidelines for the Clinical Translation of Stem Cells Z# £ L. %
2 o7 DA FEfmEL D THEFUERE ] 2R L CnD %, Fo, BipDEE Mk, %
L CTHBRE O RERE D £ - Tipflifa, FAER 2 KD MERRYE OB & £ Oxtin
DWW TR 2 E B IE BN N ITERE AUIZ 72 > TH VW . Hinxton Group (2 & 20987
7= bk, Canada Stem Cell Network {Z LD EEETY —7 v g v 77 ERZFORLE % 5
,T% LTb\é 217, 280

2 http://www.isscr.org/guidelines/index.htm

% hitp://www.isscr.org/clinical_trans/index.cfm

2" Mathews DJH, Regenberg A (2010) World Stem Cell Report 2010, 122-126.
2 Zarzeczny A, Scott C, Hyun |, et al. (2009) Cell 139; 1032-1037.
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Al. 4. MIRBEICEATHERKDENM
AT TIIEAE, PR, 720 ONZARMBHIRE 3 2198, BARBIFEICR 5 A8
Y R— MIONWTOERFEDRKRZIE~D,

< K[EH >

KEHEEFTHO T A 7Y A = A BT B L7 E Al oy Rk S AR S AT
(National Institutes of Health, NIH) T&) E)o AR F~— 7 ATl NIH OHiia.,
FHAEEE, RN T 20508 OHER I DT, NIH ORI R E S IGRET —
4 ~X— X RePORT (Research Portfolio Online Reporting Tool) 6 & L7727 — X %
b EIT o 72 %, AFAE 4 FEM L7 2011 48 1 H A Tk, RePORT I2H W T
2012 4E P (HEFHAE) DIFERNP KM S TR -2, BAREFZEIZ W T,
2010 4= 3 HIZHAT L7z TERRLETRA iPS MiN OE Y IZBE 3 2 BB 8. HEME RN,
bl m ) s FERRFIZ I L 72 AR ROV THET 5, MAL41 ITRT LI
2009 = FE S O EA A 72 2 138 1,200 &7 KV (8 1,200 f& ) T, 2007 4, 2008 4
DT 2 BHERHRTE NS 300 B 5 F/UEE (8 300 (B oERRBDHND, FT-,
2009 >, NIH 2z TAFZEi BRI 3817 2 il fa i ZE B IR AF 5 B VB A 8 Ll > VW T, &
WMIEIZ NCT CREESZA AMFZEAT) . NHLBI  CK[E [E 7O g il i i ir 72 8T) . NINDS (K
[ ] ST AP R BN A TP FZEFT) . NIDDK  CKEE N IR - T basE B - B EMFSEHT) |
NCRR CKEESNAFFEEFRE L X —) THDHZ ENnnd (KA1.4.2), fEH9 25 MM0E
B OMAMNEF e OE G OHERB 2 7 D & 2007 4525 2011 4RI 23T CHI A 43 o s i
B DFEIGIZ R ERZCIIR DNV, & b HROIRMEEHIIEOEIE 2 2009 47> 5
HAMERCH D Z E D (X A1.4.3),

Bfii BANL
1500
O REBE - BIREEZE (ARRA)
O EiE%E FHE
1200
- 7 % }
600 —
300 —
0 L L L L J
2007 2008 2009 2010 2011

X A1.4.1. NIH OipiifafzeE OF R AR
(2006 4 — 2009 “F13 FhEFE, 2010 F— 2011 4 i%.ﬁ%ﬁ%r@“ Bl 548 50 5 RLLL B
DFua V7 FhOEE, RePORT & —4% % ¢ & 12 CRDS 1EA%)

2 http://report.nih.gov/rcdc/categories/

CRDS-FY2010-GR-03 W ATBORARIA MR RS MEFFERE > 82—



BHEFRENFY—IUHE
b M ZHREDEBE - BHERM

BEOEE(BAL BARIL)
600

500
-BRAE:1,231HFEL

~BEIRE-%:3,956 ¢

400

300

200

100

ZDith NCRR NIDDK NINDS NCI NHLBI
(1,5874%) (2084%)  (28144) (3674#) (7824%) (7314%)

R NI EIR G5

Al1.4.2. 2009 4 NIH Az FEEBEIC J51F 2 sl s FE 2L OB BRI AR
(BB ORI 40 (RePORT 7 —# % b L (2 CRDS fERR)

100% 9 9 11 10 11
38 M8 I [M5: 0 M50 I [O45T0 (@ g (£ R LA5Y)
-_44 - 46 : 49 50 5 [oors
T (O (e
\ £ B (B )
75% N o srmmsEmn (erush
) 497 638 616 5803 |E@ JERTHERAERE (M)
\BELESERPNEEUY
\ R R (ER)
0% —
S XOSTROMFFEAEERT
(BHL BHFIL)
226 297 397 388 358
25%
F120F Fis0d ALITH Bield  Hisod
74 38 143 137 126
0%
2007 2008 2009 2010 2011

B A1.4.3. G AR FEE oo fa R 1 P ER
(2007 4= 2009 I EAELH, 2010 - 2011 R IIHEFHEHOREZ 100% & Lz & & D
MR DR, MIAAEIZ OV Tid RePORT LD BIZHE~ T,
RePORT 7 —# % % & CRDS 1Efk)

FAEEFICEI L TlE, RePORT (2351F % Regenerative Medicine 77 2V — D5 %
W EZHF T2 2 A, 2007 4FD 697 5 K/ () 700 (€M) 225, 2008 4 (723 H 1
v K 730 {2 H)) . 2009 4E (799 B KV (%) 800 (5H) 77 A KEHA - HEEE
IZH EDSBMTHE 144 57 BV (150 8H)) CNEFRICHML T2 ERbnd,
L22L.2010 1% 818 B 5 /b (K 820 K M) 77 ZBINITH 90 H 0 Fv (K 92 f&H)
WL EE0, 2011 4F1F 841 B A RV (K9 845 {EH) & FAEERICK 5 FToaF4e #1208
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ﬂ%@ﬁm’%é e L. BARERE SET 2R EAHNIZEE L Tk, 2010 4 12

|2 B/ S 417z Scientific Management Review Board 2B WT T AL —T 3
‘J‘/I/J T —F HHELET 5 72D DF 1= e WNEF AT DRSO R P BER S TRk S = 2
LG AR E OELy L ITHI O TOBIMBUFE L TOZER PRI D P, 72k,
EREPEHIFZE1Z B L Ci% Biomaterial Tissue Engineeting 72 E ORE 425 % — U — K3
AT AY—L L THERESN TRV &L, NIHIZET 5 Y%~ O EE 1
BEEE’J@%@W ST U7oAfFgEnE & LTl bl 2 DR BN 2 k5 & LfJﬁju7 =
7T LOPZEAEZEENLBRICR>TNDHDEHERINT,

<RI >

BN D = 70 & 4 Bl 4y FE R X BRI 25 B 22 @ Seventh Framework Programme for
Research and Technological Development (FP7) T %, FINEESORZAHMNEIRIC
BS 4 2 # M %8 ¥+ — v A CORDIS (Community Research and Development
Information Service) %AW T, FPTIZBWT T4 7V A = R, REZBEED -
LR E A 5 T D Health #2365 17 2 AR RESEET 12 BE 9~ 2 AF e B R B IR
WaEMA L, £ [Stem Cell] &5 F—U— FTHHSNZHET By =2 M
BLHTHY  MMERKREFOFBENLIRA Y 77 A FEDIEN A Z VT ATV —
BREEZHbNT. (RAL4L), ZL<OHFET 0T =7 2348 » HInD 60 4 H D8Rk
2T TR, ZEMILREORBEOS G, BIE#R%EIE 11-12 million Euro 12 £2 Z
ENDPoT, ZOM, BRNMNIZISIT 2 @M sE o B mitE, G f 07z O
HEXETDHaryYy—vT7 a7y s b (EUROSTEMCELL) & %%tz 3s1) 5 Bhpk
R LIRS TUWD, DM, lregenerative medicine| 72 & ONZ Ibiomaterial] %z F— 7 —
RiZHW T SN 729t 7 v o =7 ME 16 ([regenerative medicine] 14 {725 O
\Z Ibiomaterial] 2/) &H V. & ® 9 H [regenerative medicine] @ 10 {1 stem
cell] IZBWTHHiH&EN7=7 vy =7 FThotz (FAL42), 72721, WFFEREHD
ATBE O34 % 7.5 & | [regenerative medicine] (2B L TiE 7 7 v AMEFIIZE < (14
B s54E), FAYREEDY =7 134 70< /2%, Biomaterial (Z2OWTIX 24:EH A
VIR T DM REBE DB ZZ T T\, 2L, HES R VIZB WL, HEO
772 FIZBOWTH Y FICHBR R E 21T > TV D ZENTFRENDIEN, 1~
N7 EERIN LSO E & DEERILRFFRR DU O T O EEDSREEA 5,

KAWL 7 02 = 7 b ~OEERPL & 13BN, BP9 E ~D FPT People # (AMH
%% T HEATLAGE) BV T ERE 3 2OXF—TU— KB SN A FEE N L. B
INEENZ BT 25 FEROBNM 2 A LT, if [stem cell] &9 F—U— FTHIH
SN ELROER OB E R D &, ZWIRIC (254), A=A (1834). KA
v (10 44) X¢:~7/f®%>f4&)7 @%)/ﬂyﬁ)~(8%)/fxﬁiw(7
4) THO, FEICET 2%, & FIREE O IT AL, BREREICMD
MORIHENDH D Z PRI N, 2 @{tﬁﬁ 1% Tbiomaterial] IZBWT HEEET. i
INTZ234D 55, 11 AN FEEOHFEERICHTE L Wi (UUT, 41207 34, A

O ARSMIREST > N UMEER T 2 — KESMMZEOE®]  hitp://www.jsps.go.jp/j-news/kaigai07.html
8! http://cordis.europa.eu/fp7/home_en.html
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A 34, ATUH 247 E), —J7. regenerative medicine |- DWW CidfhiH &7z 25
4D 5 G FEEOWIHEEICHTR T A2 EHIT 6 LI EFEV T T Y — (54)
OB R T DM EE N Z N2 ERbhoTe, KB T ey =7 NOESENRSL
MoT=T T A, KAV A XV TIZOWTIEL, TR0, 2, 34, &) EEEHK
Tholc, 2O LD, MR AERBIICICAET 2 R T e v - 7 FoHitE% TR
\Z FPT TH AT 2K 2R OE &, BHFAMEREZH S [ED— & O&E 538 % BN
NTIT72 > TV DR ARIE S L7, FPTHZEBIT 5N Y —OBHENH IR S
ni,
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b b SRR DEE - BIERN
# Al.4.1. FP7 Health M:{2351F 2 @M@ JEpE 7' o = 7 b
(2011 45 1 A 19 H JST-CRDS #-x)
k| FET
- - WFRAEE D BA%A B4R
Zesi 4N ST _ -
eSS PR IEAGEREA e A H 1 (million
)|
uro)
EPC-TM-NET Targeting the tumour microenvironment to Kg 2011/2/1 | 36 3
improve pancreatic cancer prognosis
Stem Cells for Relevant Efficient Extended and =
SCREENTOX Normalized Tosicology 7T A 2011/1/1 60 4.7
Predicting long-term toxic effects using computer
NOTOX models based on systems characterization of FA> 2011/1/1 | 60 4.85
organotypic cultures
ToxBank ? Supporting Integrated Data Analysis
TOXBANK and Servicing of Alternative Testing Methods in AZVT 2011/1/1 | 60 1.56
Toxicology
Regenerating bone defects using new biomedical =
REBORNE e e 75y A | 2010/1/1 | 60 | 11.94
Activation of vasculature associated stem cells and
ENDOSTEM muscle stem cells for the repair and maintenance ATV S 2010/1/1 | 60 12
of muscle tissue
An integrated concept of tumour metastasis: S
TUMIC implications for therapy R 2008/4/1 48 3
European consortium for stem cell therapy for
NEUROSTEMCELL L A %YU7 | 2008/12/1| 48 | 119
INFARCT CELL THERAPY | Therapy after heart infarct: prevention of F—2A KU 7| 200911 | 36 | 2.7
reperfusion injury and repair by stem cell transfer '
European consortium for systematic stem cell R
EUROSYSTEM biology [ 2008/3/1 | 48 12
Utilisation of the mesenchymal stem cell
receptome for rational development of uniform, = s
PURSTEM serum-free culture conditions and tools for cell TANT K| 2008111 | 36 2.75
characterization
R Cardio repair European multidisciplinary o 2 n
CARE-MI initiative ANRA 2010/4/1 60 11.31
i Advanced Cell-based Therapies for the treatment
CELL-PID of Primary ImmunoDeficiency AZVT 2010/11/1 | 60 11.89
R Set up and comparison of multiple stem cell
STAR-T REK approaches for kidney repair AZVT 2008/11/1 | 36 3
Systems biology approaches to understand cell g
PLURISYS pluripotency Acronym: PluriSys INCTTY 2009/1/1 | 36 2.97
Embryonic stem cell-based novel alternative RPN
ESNATS testing strategies FA> 2008/4/1 60 12
I-D The international data coordination centre i 2 /1/1 4 2
CcC eS| 009 8 .68
SYBOSS Systems Biology of Stem Cells and KAg 2010/6/1 60 10.53
Reprogramming '
European Consortium for Communicating Stem e
EUROSTEMCELL Cell Research A eS| 2010/3/1 48 0.83
Neuoral Transprantation in the treatent of i
TRANSEURO patients with parkinson's disease S[E] 20101171 60 11.99
Optimization of stem cell therapy for clinical trials
OPTISTEM of degenarative skin and muscle diseases A2V 2009/1/1 60 11.99
BETACELL THERAPY Beta cell therapy in Diabetes AL F— 2010/1/1 | 60 11.7
Construction kit for tailor-made vascularized o w
VASCUBONE oo R | 2010//1 | 60 | 11.97
ADIPOA Adipose derived stromal cells for Osteoarthritis VATV 2010/1/1 48 9.22
Cultivated adult stem cells as alternative for =
CASCADE damaged tissue 7T A 2009/1/1 36 2.98
. Development of culture conditions for the =
LIV-ES differentiation of hES cells into hepatocytes T7LA 2008/10/1 | 36 3
Molecular mechanisms of neuronal restoration: e
MOLPARK novel approaches for Parkinson's Disease Sl 2009/4/1 36 3.47
. Biochemically Equivalent Substitutive Technology TR
BEST-STEM CELLS pochemicaly ¥l 2009/7/1 | 36 | 3
HYPERLAB High yield and performance stem cell lab KA 2009/9/1 36 2.99
Stem cell expansion - expansion and engraftment N
STEMEXPAND of haematopoietic and mesenchymal stem cells AV =—7 | 2008/11/1 | 36 3
Development of cardiomyocyte replacement N
CARDIOCELL o i Ay =—7| 200951 | 36 | 2.7
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% A1.4.2. FP7 Health #2881 2 BAER « AEMEWIEREE o =7
(2011 4~ 1 A 19 H JST-CRDS #H)

k| FET
- - WFRAEE D BA%A B4R
Zesi 4N ST _ -
eSS PR IEAGEREA e A H 1 (million
(H)
Euro)
Treatment of reperfusion injury using a
MITOCARE mitochondrial targeted approach: towards a better T TR 2011/1/1 | 30 5.99
understanding of the disease.
REBORNE Regenerating bono defets using new biomedical |5, x| 3010/1/1 | 60 | 1194
Activation of vasculature associated stem cells and
ENDOSTEM muscle stem cells for the repair and maintenance AV S 2010/1/1 | 60 12
of muscle tissue
: Cardio repair European multidisciplinary o
CARE-MI initiative ANRA 2010/4/1 | 60 11.31
STAR-T REK S;;;L‘;j;‘jsCf‘;f‘lff‘j;i‘)y“r‘;gami;ﬂ“ple stem cell A% U7 | 2008/11/1 | 36 3
PLURISYS Sl)fstgms biology appro.achesA to understand cell ANv Y — | 2009171 | 36 2.97
pluripotency Acronym: PluriSys
LIFEVALVE Living al%tologous heart valves for minimally 2 2 2009/11/1 | 60 9.88
invasive implantable procedures
SYBOSS B onegy of Stem Cells and Raw | 2010/6/1 | 60 | 10.53
EUROSTEMCELL g:ﬁoRp(;::afco}?sortium for Communicating Stem HE[E 2010/3/1 48 0.83
Resolve chronic inflammation and achieve healthy _
RESOLVE aging by understanding non-regenerative repair A=A NI T 2008/4/1 60 10.69
VASCUBONE ggﬁsfril;clgig?skit for tailor-made vascularized Y 2010/1/1 60 11.97
ADIPOA Adipose derived stromal cells for Osteoarthritis AV 2010/1/1 48 9.22
CASCADE g;rlr:;\;aetiilizj:gt stem cells as alternative for 752 2009/1/1 36 2.98
NGIDD Eﬁ;ggégsl? interactions in nerve development FR 2008/4/1 48 3
VASCUBONE l()Zons_trucltion kit for tailor-made vascularized Kg 2010/1/1 60 11.97
oneimplants
HYPERLAB High yield and performance stem cell lab KA 2009/9/1 36 2.99
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A2. World Stem Cell Report 2010 ICED K #ERKHR. MXRIRE. HIE - #7H
(CEY 2 ERESMm

AFHA L. World Stem Cell Report 2010 1235 1F 2 & EHOHMER LI HESNT VWD 2
World Stem Cell Report I Genetics Policy Institute (GPI) MERL. 3177 DimSLET
B Y AR ORI, PR ERE . FERE L, W PR, R SICBET 2K EO
FIAICE L CTABE L I ER LT L OmCETH Y, World Stem Cell Summit
DB G DT 2009 FENHRITSIN TN D, MERSUIAE O IR & 2 WX E e
BB T BT A HEME O RICEH & SN TWA =D, —EFBIEZENSENL 2 &
WBEZ HNDHH, BMEER, PR, HHEIMIZE T 5 FERERICOWT, BERRHRERIC
Mo THEEEZAZTHRERESL L TERIN TS 20, &EHD LR DA
IR TX DR A D, ARV Fv—ZFHEICBOTIL, MiEOTNE, HELETD
E & DI O s IRafseIc B9 5 THEE D &F) THFZEE ) DEIEhA ) S0 T v &
F<MBNITHEN SN TWVD EB 2 LD HETwR L ZEE D CRDS 7 = 1 — D Hi#lc
FoTHH L, 206 OFSUTOWTFSTEE 2 /ERl L, MBS CTEMFRE 217720
FEOERE Z IR T 5,

< K[EH >

<z=a—3—7N>

= a—I— 7ML, BT L C1LEMIChZ>T6E R EZRETLIZ L&
L TWDER ZEDHH 33000 7 K/ME EFHTHY —7 Y NEED LI, 2 Y —
T LA, HHBE - R, B PL—= U ZICEIYTAELTWS, TOREDO
ETRD DN, 2007 HFHND T= 2 — T — 7 iRl ~7 v 7 Z ] (The New York
State Stem Cell Science Program; NYSTEM) T&H 5 (m=—3— 27N E# 2 THiHT
LA 2 R 2 =7 1), ZOfEAOF SRR O REKICK T H 158 D7 7
YT e Tar g (18740 5 RV) X, N EREE L7z 24 OBFERERS (187 A
PI [E(EMEE]D) Lo TEBSN TS, £/, NYSTEM Tidk, 17 OAFZEHEI I
% 16 OIHMER - 2 TERMEEEM L TR0, MREDESTO X —Hi~7T 7 A9 %
ZEERFRRIZLTWS, I 6, B OBBEYLR D7D, NYSTEM 1LK¥4E - K
Zhed, BXOMEHBEE THEIMEED T U F 2T AL FL—=0 7O ELIT-
TW5,

[NYSTEM 0]

FigE2> (The Empire State Stem Cell Board; ESSC Board) 1%, (77> 5T 47 « o
TvT4—) (184) & Ma#-=2Iv7 4—) (1834) D203 w7 4 —blb,
HERIL, —a—a— 2 MNREEREDOY F¥— K74 XK (Richard F. Daines, M.D.)
BB D,

%2 http://www.worldstemcellsummit.com/node/663
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[NYSTEM ® I v 3 ]

DR OB & fEREEHE I AT, @ OERRY, BHeny, R EEO T, @il
NAFa P—ZT AR FRIERR O S, 15RE L ZWNEDORBEEINET 5720, =a—
I — 7N IT D ROEMNE 2 X 2 =T 4 2T 5

[NYSTEM ® = — L3 ]

()  FERER 2RI A A v D — Tk B PR O TR

(i) KABEEANREL T4 v 2ETe, Fz/it FEOoLEESE /LT A o DEH,
A V== Fx T2V E—va DR

(111) FEEOFIEWT 2B L, B LWIRRERIE~ SO T o8- espfifat v - 2
A > OF| ek

(iv) FEHIBRFE DO 7= DITH T2 72— A DIRIEE, A 4T v A EOBFINE

(v) HEBRFEREDO BT = — X TOH LWIBEE, Z2HE~OBIT

(vi) ==a—3— 7 MNOMZERERE L ANBIFZEE & O, 2 2= — a3 Ol

[NYSTEM (2 & 51 > 7 F%(i]

CNETAEMT, 15 FFEMEEICEBIT 5 16 O NiRE « = 7 &R 2% L TH 6000 17
RIAVDFEEIT> T D, R —27 =% —  FACS /£ SEEMEs In-vivo A
A= T [HEER~OBMEMIEDO N7 X7 BT EERREES -~ Il V=
aripy) FEEFEOMIEY VROV TOXELIT-oTW5D, (MESa 7
SNARAN—T ' ke AT V== T {LEWE BB SBUST — 2 OB - wIEAL -
ST - AL DTZOD Y 7 b = THFE b MEBEIEEGRE R RIE~Y U AET LD
A— Mgk IREHABOEK 7 L — NHilaZ AEST 5720 cGMP ik 7z L)

<4 AT N>

AR ORI D T 4 AT R T 4 Y UL, B NIRMEEHIE A BLEE L
RO FEHETHDLY 2 — LR NAY VEREHET 570 & IR O B Rif & 4 -
TW5, ZOZENLU 4 AV PNDOBERE, b A Y VEIRIT X D 1998 D 5]
b NERPEEHI OB A E - T D, 2010 48 4 H | KEESCHEAMZERT (NIH) 1%,
“A— )L R« ZAFUHE =R OV x—AL X bAY b MNEMEMR H B (BeRrmrsE
Wi BER - 5IHENTWD) &2, BB 7T 4 o ZIC k> THERAT 22 L %
AR LTWD,

20104 H, BT —XA4F I 272 (CDI) #L (=7 « V> ifi, 2004 F5%50) OWFIE
FODHIIE, MIT 77 v o—FERL Ea—I2BI1F 5 10 OFHENY A M7 v 7 &
Nize ZOE MOLAMIIIE, T4 AU KRBT 4 Y UROFREE (Po2—b K - b
DI T AL T T AT« D XT V) [ZKDHFENR—R Lo TEY ., BF
RHEIZZOMBEZEH T2 Z & T, EALEWITIBIENRFEER W ET AL, KD
ERIRRIENAIEEE 725, 201045 H, 74 —T7 RGEIL, ~T 4 Y HIEEXKT b
HH T IO THRH THDL EMMFIT LI, TR FEE LT RI T REYT 4
VUMW AEL SETHIFNRERICESS O TH Y, BE, XAV A4 AT
700 LLEiCETCHEMLTWD, NyT s U —F - LR—F (BIO) TH, 4 >D4m
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By T7vr 2 (KT o7 EREEE . BT NA A - B, W28 - 7 A b - AR, 2
HEHEE - AbFEWE) 1BV T, ZL< ORMHAINAZREET5 KTz 7D 1oL
LC~T g YrmaEHiE LTS,

[V 2a v NS T A = AFEE]

2008 FEE TIZ, A ALY DAL FH A 0 T 400 LLEDORELZED, 8TER
VO ANE AT, 5{E 8200 7 K/LDOMFstE 4 (MH) ZFEONAAT, Zivb DR,
3 77 4000 ALL EDOMNER ZRAE L TV D, BFEIZE L) TmilmE 2FETTL, v g
A NONS, A A = RFEEITRE LT T\ b,

[T 4 23 v iR ]
WiCell Research Institute
Cellular Dynamics International
Stemina
CellCura
StemGent
Promega
Invitrogen
BD Biosciences
BioSpherix
Cedarlane
Cell Line Genetics
Fisher Scientific
Gilson
Nikon
Novus Biologicals
R&D Systems
Stratatech
Stem Cell Technologies

< J—=ARTaTA TN >

J—=Aha T A FINTIE, XA FT 7 /a2 MOREBREED 1oL L TEKRT D
720 IR RO B A E R B DO BRI R 7RV EREE (BSEE - 1 > 7 7)) OIEAHIZ 7 +—
HALTZBERZIT > C&E Tz, BAEERIEA =277 0 7R TETT59, 7/ —X
J1v T A FNITFEMESZE0 HPaE L, BRRICH S E D DT DI B RE- 1 7 T %,
JUVT AN AZETHECTEMLTCE (ZEEOHREEENZET LWL YT
T 720,

[N 233 i U 72 Ry 22 86RE - 4 7 7]
1. HRPOMNYPR— DAL AT 7 /) ay—k 4,
o NPO/ —RIwaoA4F - AF7 27 /nY—-+&>&%— (The North
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Carolina Biotechnology Center)
2. (BRI EE D4 DDAF L VAT —)L
° 7‘ a—7 j('?
o AN TAFTREF¥AULE K
o UxAVTFLAPMKE
o A—AL-ImITAFTRE
3. MR R O IRMF IR O A
o JAUHEANRK « 8T ARF Y g TR
4. TOOY P —F/RX—7
o UV —F - RIAT LTI N—T
o BT =TI Ty NR
o =R TAF e UHh—F Tyl R
o BE—KREVF FTAT K UH—F «X—7
o Y¥—uy b UP—F A AT 4T a—F]
o TtV A 2= =TT U —F e RN—=7
o J=RAIaTIAF A= E—T 4T VY —F X —
5. N"A TV AT U ABEDRAY — NT v FITHHIRERE ;
o J—=2FaFAFMiE, A kBLZ g BOERESRRABRET
XU ZIZBWTIRE 9FRIT 8 EDF v 3— 1 2,
o M- HMUBBLATE S e BV NBifIFF#S, 7T — A & V7 2010 424 H)
o [Best State for Business] iMlice&XkF o N"—2 (F—T7 - T ¥V T (¢ 7HE,
2010 4 5/6 H)

<ITUH N>

VT NFANAA A T RZBNTA S R_XR—=va VORWERZF->TWn5, Ok
CAHKETER D REWERERSH Tho7-3—72 « F—E 24k (F haA b, 1866 A7)
R, TR IRNEINTT v TV a i ETh D, REFKEMEEALLDEHIES
UH U TARBE S, R RS SR AT BIAE A NTA B —Fh, A
Vi th, TR, Tyva s AT 40— 24, SR T N O ERFZE Sy
ﬁ«®ﬁﬁ&@\30®by7ﬁ$ﬁ¢&kﬁofﬁﬁéhféfkb\iXAUﬁ/
Y Ia—T 4w It I vV a—varth, AT 4T R F T E—
Ho X o B EORSI LML TE TV 5

(N IV

DA AE BT DB R EE G, I U RFEE, TR EMETZE
WCBWTEF X =V o7 E2RELTET, LrLans, I U MAEHEFIL 2008
11 AICMESRIEEZFRD 5 E T, b MAMEESHIaTZE 030 2 gk L < KR L T 7=,

[ >IN RA]
SUH NIRRT, ROM, EWROHTE IR 2 DIRALEY £ TOEKRS 2T LD
M S 2B D AEMIRO AR R ESR (Mg, ZAE<HE, BisF) o5 0%

CRDS-FY2010-GR-03 W ATBOEARIA MR RS MEERERE > 82—

39

Xipuaddy I



BEFENFY—IHE
b M ZHREDBE - BHERM

BANLEBRL TE TV,

[V = A NN KRF]

FEFN SRR B AR i o ¥ — 2B L T, VoA VPN RFIL, 22K T
B O BT, IAFEFHIZ D 2B ERIRIE - SRS M iR 20 B o fhif & o> T
b\éo

[4—2 T PR

N —FX—HERBUIL, =277 FKPE (v HoilaF =2 —) 24K 83
OE IR D 1 oE LTRDOTWD, 2011 4EICA—7 T RRFEY 4 U T AR —F
VNEZEREFRE LD, FIZITHTINCBITD hy 7 RFEDO1SELTIA
LNDTEA D, WARMTEIL, Sl A, ok, AR LY, BYF. BRICH~E
T —HALTEY, LTFTOFERTREMIELZILEEL TS,

o ARSI BB A I S 2 AN e OO B RE HE 5

o HAMEDEA O

o MERIAR. AHAE. BREAEIEORA

o MA, INERIZHE D R, FRERE ORI

o BB AIBESED KT v 7 - T UNY —Hifffom E

<FA AN >

Center for Stem Cell and Regenerative Medicine (CSCRM) %, a2z V7=
AEBEOFZEMAEZ B L 2003 24 /NA A TEIN SN EHKETH 5, FIHBRIT
State of Ohio Third Frontier Program (OTFP) O&4IZ K-> TRIML I, A ¥ v 71X
I N > Case Western K %2, Cleveland Clinic, Athersys L7z &5 # S L T 5,
CSCRM (ZIZNE TICEEF D 3@ MU LOEEAERS L, 900 L EOGRTAREK L
TV DIED, HUIBGER G OIREL, MG OERIRIFE D Efi /e EOEERH D (R A2.1),
OTFP 1 3FE= FIRERE & = FIBERI DEHEIC K AR A BB CTOA 2T 4 70 bHEEL
TEY, ZOMEBREOARE LT, FEELLTH, BELLTHLEEZAETWVWAHEAT
LMl STV D,

#% A2.1. Center for Stem Cell and Regenerative Medicine (CSCRM) DiE#Eh5EE

FEH I |4 (2010 4 3 A IEA)
B3 1 DA
W& & DYERS # 8k Fv
T (BAE - 4R 40 1) 218 {1 (2009 4 : 25 1f)
BASFr R (BAE @ 4R 20 14) 179 £ (2009 4F : 25 )
Befi 7 A o 208 (BAE « £ 8 1) 4 1
HiTE COFHAMBER L (BAZ « FRH 1) 74t
] B 72 A
NIH 725 ® 100 5 RALLED 75 v MRS 21 1%
AR EEL (BEE 5 AELINICAER] 200 A) 948 A (2009 4= : 272 14)
KT AT 4 T OBH (BEE © 4[] 50 14) 914 £ (2009 4 : 164 1)
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T oA AINHIRIRR 2 Y — T ADOFRAL DABIOMEEEDa ) — 7 A3 E BT
CSCRM # > _R—DHi 5 116 4

BRFE~DHYG
F oA AINCTORMHE (HAE : 100 44) 130 4

BRI L 2 BN

(HEE - 5 4.7 2.500 5 K1) 4 #£TH9 8,300 J5 K1

A~
SAINRIAR TO IND F3 (HEE : M 1FD) |4 40T 71F
BT OWBR AR (RS : 421 60 4) MM D 7 433 4

<AFHE>

HRAAG O FEAE & 5 CTHRIO TRER] L7298 (James Till 72 & TNZ Ernest McCulloch)
ZEHLZETH Y . £ 0% b MG SRR D FLEIC OW TR Y,
AR T BT R~— I RN I T XL RIESNTE T, ZOLH RS
AR IEIZ B9 2 BRdE < . BITE 100 R OEHIAIZRET 298 7 Vv — T BIFET 5,

2010 FEBUE, [ERKTO 1FH 70 WIZEREHIE 50-60 5 A7 T % R/ T, £ 50%7%
HIEFOMJE & LT, Canadian Institutes for Health Research (CIHR) & Genome
Canada 18 L TR SV TW 5, 580 OMIRIZT W Ss— 200 & U AN 7e & o
JFONEHET HIMNTATEE AR, Juvenile Diabetes Research Foundation 72 & 0 2 E M {A
Thd, ZNDOWFRELEITIEE 10FLL B> T300 AN FH RLVERELTX
7= Canadian Foundation for Innovation (2 X 5 A v 7 7 BT L - CTEHERIIT 2
PNTE, EFETE MY, E MV A =1, = REY AT cGMP EHEZ -5
AR RS AR BRI IL R OBEAFIZ, 80 B AT & KA OBMBEEN TEIINLTND 2 b OHL
FRIE, IR DOIRER %2 0 S X ENCTREMICHE T o0 a Yy —2 7 AFEE L D
HERED STV D, 2013 FEFE TIT I D DR & 15 I ] O Fe i 2 58 T X' T 50
DOIEBRNFERE SN D Z LR E > TWD, BRI O R, TH % Canadian Stem
Cell Network (% 2001 A 258 S 4L, BUE 170 RO (BT X LSNP L OB EE G
FIARRRA 60, ARZEK) 40, Ol BUFHERS, FEBUNRERIR E) ABE L TS, FH
K6ATHIT X RVEHRE L, hT U AL—y a0 ) b —F ORESCE R mH - £
WEFOMIEAMER., AL T o7 FNatOa g R L —va Vg P
1772 > TWA,

J G Z EN OSBRI O R EEIL, EEEHO® EICH D0, BEET 56 & LT
I3, Assisted Human Reproduction Act (AHRA) (2004 4F 3 AIZHlE SN/t hD 7 o —
HERRD RN B o D ¥EAE) 72 5 NI Tri Council Policy Statement (1998 4|2 i E &
Nice PR e L2 ToMBEICEMSNLO T4 FT7142), £L T, CIHRIZ XD
Guidelines for Human Pluripotent Stem Cell Research & 9. b M ZREMERHIINZ H
WEHFRIZEAL LA R oA v B ED TS, L Oogiiiaiiseiion s 3 2o
TP REE 2 FF > T EROFEEHZ T2 > TW\WbH, FRIZ.CIHR A K7 A TiX,
Stem Cell Oversight Committee %@ O NiGHEBEELZE S CHMERFELZES
LIS UCERE L, SR D DD mERESCE =XV T &1 ) T L2 E
HTWN5,

CRDS-FY2010-GR-03 W ATBOEARIA MR RS MEERERE > 82—

Xipuaddy I



BEFENFY—IHE
b M ZHREDBE - BHERM

<EE (&fF) >

FET 1978 FITHAY O [FRBRE N —] OFAELRDSE L7328 LU, @il
WFFE A RN HERE L C & 7o, £ D% b BEER OB, 2002 O K E M N 7 O
NI EWC XV HRGEA 7 T BB 2 721E D, 2005 4E D [UK Government's Stem cell
Initiative report (V24> % Pattison #i7) | Ti, sEE @MDY —F—L D
Z iR iL, UK National Stem Cell Network OF% 72 ER Tz, ZDORER, A
F U RACH 5 HAEEKBEEREOHIT, KEIZKRWTIR 2 TH S, 2008 FHKIZIE
Human Fertilisation and Embryo Act 232 1E & 41, BE{F® Human Tissue Act & & ot
FRAIAE O BREUD O MR TE R DO EGIRAFIT £ C O 2385 < 47z, 2009 4121 UK Stem
Cells Toolkit Z/ABH L, WFFEE o IR ENERIH A FEmAIZ S L T b, 29 LR
IRV BAERREEGD LT ORBEZET. 5 TIE 2 BEORENFEE THFELIT-
TW5,

S E T OMAIRAFFEIEL 50 LLEDOKFD 100 # B 1 50587 V—7"TiThh T v, kK
ELCHA L & ILFEFTEEZIT> TV D, T2, #[E Medical Research Council (MRC) %
HE O Z = v RN T RERT V7 U URZFPICERE L a2 17> T
%, EEFIAEFZE D TR, fiidh o MRC @1%2>, Biotechnology and Biological Sciences
Research Council (BBSRC). Engineering and Physical Sciences Research Council
(EPSRC). Economic and Social Research Council (ESRC). Science and Technology
Facilities Council (STFC) @ 5 DO EFFEESN LI I TV D, ZDIENITH,
Department of Health (DoH). National Health Service (NHS). Technology Strategy
Board (TSB) %&b THRAZRE D L TW5D, E S FM CREBMBE T LI-ESIX
2003 4£ 1,300 HAR > K25 2007 £ 6,100 TR R~E AL TV 5, BFFERED
LR LIZEB VW TiE, National Institute of Health Research (NIHR) 73 5,000 /54> K
DE 4T 12 @ Biomedical Research Centre % % i& L, AlllEZ & O 7= 1& 7 LUFE & H#E
ELTWD, Fo, ERFOEEIZL T, @illajgE e &2 #1795 Innovation and
Knowledge Centre (IKC) 73V — X KFITERE S L7,

<HEE (Rzay TR >

Aay b7 NErze—rFEO TR —] OFERIZARE) L TLUREIIa 2 A ToH
%o FFIC 2011 3 AN TESN TWH TV U ART OFAEERE ¥ —I21% 200 4
A OMEENEFTDHTETH D, Rl % —IE, Queen’s Medical Research
Institute, =Y U NTRPICHRLTEBY, [P0 RT - XA F 7 F—2—] LIETH
TWb, ZHIZHEDET, 3,400 7K KL% H T TG D 72 ® @ Biolncubator &
ENDA 7 4 ANask 2N L2, 1,800 5K RO FE4 %2 EFILE TR L2 D LT
5o 2009 121X Scottish Academic Health Sciences Collaborations (SAHSC) 73 C &
7=/, ZiuiE Dundee K%, Glasgow K%, Edinburgh K%, Aberdeen K573 # 5 L
TZERIRIERMIT DT T v b7+ — L Th D, ZIUT L - T, duk7Z2 2 s 3k FERRAT 723
e Lo lz, BbE T, Aay 7 RO BREFE I NLT NT — 2 X— 2L S,
Scottish Research Database Application (SreDA) IZ & » TESHAE R EbithbhuiTnb,

R RAFZE D % R 2 BE IR Bl 12 S 72 1 BRI DA & L Tl Scottish Stem Cell Network
(SSCN) 235, Z#Ui% 2003 FITRRIL S 4L, 1,100 4 DZBERBEFR SN TV S, SSCN
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TIHAERORE2EZAICHTZY 7 ho =T REE2{T>Tn% (REALISE
project) ,

85 D% BaEEE ClE, F 30 R ITH L Glasgow K5 Andrew Baker 2% 3 £ HE
PEESHR AR 2> & 1 N R OERLZ sk Bh L Cu %, [RAAFZE1E British Heart Foundation
6 D& A E 2T CEMBICTR T 28 ED BTV 5, MR Tl fEk O i
FlZZE PV b MR AN T2 ettiiiia GPS MifE) 2 H 7= i i A B A o /E i
DTS T WD, FEICD T BB OIL R 72 & CTRVEITE D H O D Wellcome Trust
MO D& ETHREDPED HILTWD, BERFEICH L TiE, BEEENOOHFLH -
THENR 72 W LIE R O /ERLA R D 51T 5, [R5 B Tl Aberdeen K% @ Kevin
Docherty #id% 7% Cambridge K572 £ & H[7] U CTHENR B Hifu<>E O RIERHIIL~D 531k, 7%
AL L TV 5D, MRtk Cld, 2R MEmE (MS) (Zx L C, Edinburgh MS
Research Center M55 S L7l Offifulc L5 EE A B L THIZEL T\ 5,

<L ANRA >

ARA LTI 200340 b AR CORFIMAIEERI L L 9 T2 2 L3O b,
F72, 2007 FEDOIELIETIE, WL B OIROERLIES I S TV 5 b O O iRtEspfiiia o
ERUIERD HND Z L 7 EE, ~LXF—|2IF A CEMIIIFIE 2 HEtE T 53 %4 & -
TWb, AXA ANZEIT D aafF2ElX Instituto de Salud Carlos III (ISCIII) (Z Xk -
TERRBREAIN TV D2, ARSI N 7 OEE 17> TV D, #flifla v 71z
IR SRR T 43 DL REMEREIOER (PSS ML 18 Bk A2 & Te) ZMRA L. EWS DT
TEIZ B L T\ b, WF%ER%ES & L CiE Spanish National Research Council (CSIC)
TR T 2 REFECMIEE L =BT EAETH Y | FRITIHHRROMENEATH D, L
ML, flr Tl CSIC IZFTIE LW e i 2 TE T\ 5,

ANRA O SEIEEN O FE RS2 50N & U CIRERFEOEERH T o b, B2,
2003 025 2007 F-ORICRER SN ERRFEBRICBE T 258D A > X7 MIHR DY
% 11% kBl > Tz, 2006 4213 ISCIII 23 %9 500 O 9¢ 7 /v — 7 % 18 @ Thematic
Networks of Cooperative Health Research (Z#fk L 7225, & @ 1 Crg 7213 Cell
Therapy Network & L CTHLE-SIT HL TV 5, [EERIC, £ 400 OAFFE 7 V—T77289 DD
Networking Centers of Biomedical Research (2% S 41, AFESCEEOHHENED S
NAHELIWOMENTND, E2WNNLOEE OBV e T ETH D, —J7.
FRDKED D 2010 47, 2011 4 L FRREOHIEA PRI TE Y, F/AOWETF— A
I LWEB TS 5,

<TITUN>

2000 FLARE, 77 DL TIEEMIIRAIZEIZ RT3 2 X\ ITONIED T\ D, 7T VL4
44 (Ministry of Health) & 7 7 7 ¢ > JHEB T dH 5 EF R FH AN % #% S (CNPq:
The National Council for Scientific and Technological Development) 723 #5 L. 2005
ErH 100 DT Y= MK LT T 70T 4 7T TS, £OHTH,
RIEEM SN 52 7ry ey ME, %< DEFEFRSOITRTEIREZITO DO Th -
7=

2008 4F, 7 T U NVREEE. T 7 VLB F H k4 (Ministry of Science and
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Technology) . 7 7 V/VEN R EBHFERTT (BNDES : National Bank for Economic
and Social Development) % 8 > Cell Technology Centers (CTCs) % Z#ZL T\ 5,
7T U NAREEE 13K 600 BKE R, BNDES 238 1000 TKE RVOT7 7 o5 4 7 %
1To7e, T LD —IF, cGMP &M Coe Fepififa (ES AR, iPS Mifld, RIZER
ERHERE, pRRRESRIA, O AERAIAE) ZfERC L. HEEL . HIET 5 7DICERLSNTZH DT
Hb, BIKERTT OO Z—NRELTEY, —#IXEFEZBME L TW\5d, 2011 4F|
L2 ToO CTCs WEE Z BT 2 TETH D,

< CTCs —% (2010 FlgR) >

+ National Institute of Cardiology (Rio de Janeiro, RJ)

+ CTC (Cell Therapy Center) of the Hemocenter Foundation of the Ribeirao Preto
Medical School of the University of Sao Paulo

- NTC (Nu’ cleo de Terapia Celular) of the Pontificial University of the State of
Parana’

+ Mont Tabor San Rafael Hospital (Salvador, Bahia)

- LaNCE (Biosciences Institute of the University of Sdo Paulo, in collaboration
with the Biomedical Institute of the Rio de Janeiro University)

+ Cell Therapy and Genome Institute of the Biosciences Institute of the University
of Sao Paulo

- NUCEL (Cell and Molecular Therapy Center) of the University of Sdo Paulo

INOHOUEKEMR., oW, HEEREWIEERRELodEEREZ B L
Brazilian Cell Therapy Network 2 S LTV 5, 2005 4— 2010 FI2F T, Rl >

R — 2712 L TR 5,000 J7 K [E RVDBSBURN 6 STV 5,

2002, < OT BT I T KOERKEBEFE THE Sz IMBT (Institutions
constituted a Millennium Institute on Regenerative Medicine) (23T, ER B
BRI 2 WD T B EEEE O M T oL, 72— X 1, 7 =— X 2 Z MBI ANTZHFZED
TN ENFEEN) &0 | 7T D VENOEKIRAETZE OB E B BE T 2 G2 T
ni-, BAREYIZIZ, CONEP (the National Committee on Ethics in Research) %D
RSB C . ERHRRm st D3R ST 2 B8 L e BRIBREE OB M T, TDOH%BREE L
728l 7 v v =7 K Tik, CONEP i clinical protocol DAFRE HIT 7=, 7T VN Dig
AR ZE T BT U722y, — 5 CfmBimm O MBS, @RI 22 BLHNI AL 5 HFFE DO EEIE D K
ERMBEE RS> TND, o T, MREAI =T 4 LEBIFR M E > T ORIBEICE
DA TS BN HDHTEA D,

<A—=AFLT7IVT>

1980 AL W A— A b7 U 7 OWFEE TR HIBAMTZE3 BFICHBR L TR D . 2000 FFI21%
Monash K% @ Martin Pera. Ben Reubinoff, Alan Trounson H 23R T2FBIZ, &
s ESHIAR ORI GT) UT=, AR Y & ORI & 5 BTl AW O R Eh B TH -
77

SR 250 B D8 B 2 5201 F . 2002 4E12 ASCC (Australian Stem Cell Centre) 734 —
A 7 U7 TP Biotechnology Centre of Excellence (Zi#®|3417z, ASCC (A —A K7

CRDS-FY2010-GR-03 W ATBORARIA MR RS MEFFERE > 82—



BHEFENFY—IHE
b M ZHREDEBE - BHERM

U7 Omiilafee s ERIEL 2 EAEMNE LTED, 2002 45— 2011 4F120>) T 9,855
TEMN RARA—Z N T U TEAFNS, 1,100 TEMN RALLERFRIEO © 27 R U 7B
225 ASCC L &7z, ASCCIEZ < O#FHMIlaMFZEIZxt LCTT 7 7 4 » T HATV,
CTHIVETITHK 220 OFREBFELR S, FUEGHTZ RN EENL TN D,

MR ZEIZ B9 2 JLRMFE HIERICIT O TV 5, ENTIEL, SffaisE0EZHkIC
MV F 72 B BE 2 7w IR 9 5 72 ©. Queensland K % @ AIBN (Australian Institute for
Bioengineering and Nanotechnology) ¥ CSIRO (Commonwealth Scientific and
Industrial Research Organisation) OHfZE 725, ASCC DU R — k2457205 & [
TEATH-TWD, £, WEEZ U T & KED CIRM (California Institute for
Regenerative Medicine) TH#E O EEEHLFENIZE I THOIL TN D,

2011 FIZASCC O T 7 o T 4 77 al T AR KT THI NG, A—ANT VU TH
FIZH L 2507 07T LAE%E L T\ 5, Australian Research Council 78 “Special
Research Initiative in Stem Cell Science” & L CH:ft] 300 7)1 K/, National Health
and Medical Research Council 7% “Centeres for Research Excellence in Regenerative
Medicine” 7'v 77 NI 50 HEM B (5 4FRIFEN) Ol %2 FE L T\5, 2011
LD ERMEMETEN L T LE I Z LI d M, 5l EEMN25S )%
MERF L., ILFRIFZEZED T FPETH D,

2002, A—ANZ VT Tide NIROF HIZEE T %5 m 21T 4L, Research
Involving Human Embryos Act 2002 23 8RR S 7z, FVEZR TIE, b FEfilaarstes %
TOHATFFANRME L SN TS, £z, [FWL< 2002 4128 S 172 Prohibition of
Human Cloning Act 2002 TiX, AHIlEZBMEL H 2 b NSO T I %
AT DNER ENE VAT TN, 2006 FFITIHE S, A2 B 7256 135 A58 &
o,

<HA>

2001 T & A 12 b D IRPERHIIA R BHIA E 4L, 2002 1 VR i CoR R 3E & XESR 1T,
FAR D AEFARRE 2 W T2 IR DN A TRICAT Lo, £ D%, MIZTRIR ORI L) il B
RS L LT, 2 20 RMFEGE CEMIEREI T OV 7o, YRFIXRREIEBE TIThi b
ARSI BE U CYEBLBIAMEAE L7220y o 7728, 2007 4RI 200 % 48 2 5 B3 03 st
MBEF L, 2D Z it “Stem Cell Tourism” & FRIEN 7=, D X 95 72, 2007 4E 6
H1Z47H 4172 Forum of Ethical Review Committee in Thailand (FERCIT) <Ti%. EWHN
TITON TV AEHIIRIRIRICEE T 2, o Tm U 2 i 247 5 MR H D & DRI
B ol ZO% DR b E 2.2007 4 7 A2 FERCIT 2> 5 Thai Medical Council (TMC)
WZxt L CEp Al R e R o B I B8 T 5 82 2 72 & 4u 72, Thai Food and Drug
Administration (TFDA) %, K[E FDA 2R EO L 2MEZRIEL TR &
T A LT, —J5 T National Board of Investment [Z# MG 21T 9 13~
D7 Z v k%17, National Innovation Agency (F#FIRIARIZ L) L /- ERi~DFKE
ZITHO%, HELTO—B LML eI N TWEhoTz, £ 2T, TMC iXEpHifais ik
DOIERIEEAIZ AT 72t 22 Bl s L. 2009 4 11 H 23 HICHIE, B4EICLA L7z (2010
F£5HX0ED, FETIE, EmEiiaz HWTBEOBRNAX X — R EEh, £
DA O@BRITEEIZ DWW T, FEICEE L T2 T v AR HT 5 2 EnREHL I,
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F 7o, BHRIEEE ST 2 TCORKRMIEILZ, TMC O&AR 25D Z EREHLan, B
4 5E)A & L C. Thai Society for Stem Cell Research MR SEAZEIT Hivd, [AIFLARIL.
=Rl B F I CE AR IC BT 2 BE 217\, ENORTE ., [EE O W 1B DOFEE
PEETHFEEZHE L TCWD, F72, ¥ A 1L Stem Cell Network of Asia-Pacific (SNAP)
DAUN=ED12L72>TEY, V=20 ay TORBEEZTT> TV D,

< UHR—>

1994 4 National University of Singapore @ Ariff Bongso IZ. t b ES fiid D ERkiz
RE L7, &R D Z ORI TIEE N ES ME ORI TR O @ WS IEOMENLIZIX
FEo TRV, 1998 -, KEDOHIEEIZ L - T2 ORBEITMHR S 7o, SRIEIER R
AN AEERICEERER 2R T Ex 0Nl b, U TR —/VCIestilanrst
~OFEEPEMEAL L7z, 21X, Singapore's Economic Development Board @4 — k
IZ& V| ES Cell International ££:2% 2000 FIZg% . S 7z, [AfhiIZE N ES fMifaotL <
A EMRCTRLAELBUE LSO 1 S2THY | TFEITEEOBEERRBRL 1o k
ESHfa DB/ T A > & fEsr L, GMP 2] - 7= BLEHE I CRERMF ST~ 2L 21T > TV D (4l
20201044 H 29 B, K[FH Bio Time fLICHIX S v72), £72. 2006 F(21F A*STAR
D FER#EHE & L T Singapore Stem Cell Consortium (SSCC) Nk =i 7=, SSCC iZ,
Biomedical 73 % >V AR =L ORFE O D 1 22T 5 72 DB (Biomedical
Science Initiative ; BMS) OHEBUIETHHEELHAE LTV, BN & ERRIFZED
R L IC BT 2IEE A T, ¥ TR — L ORI ZE X 2 R LT, EHEIT. &
#17.> GMP Cell Therapy Processing Facility @ &% 21017 T, SSCC & LONZA #L:C
MM T TW5, %< OE EFEEEIC, v HR—/L O biomedical IZxf4 57 7 T «
YL BAEY A 7 TITON TS, 2011 EIZIRD 7 7 T 4 Y TN A2 — 55
. TOTHMEE L, EEHLNICAR> THARY (2011 4E 1 HRIFS), o HR—L
(VTR ZE 2 B9 A SEiE b S U= NI v, Las L, v B R — L Tl ar3e &
1T 9 WFFEE 13, H[E DO HH 2 2% 12 Bioethics Advisory Committee (BAC) 723%K/E L 7=
A RIA L EBEFTHMEND D,

<A K>

ITEBRREZ T TND A Nid, Sfifut R RE BT TRETXEpETHD &
PRk L Tnb, ERNT, BHIEEOTGNAEIZIER L TEBY . 4 RET U7 KEE
il D B HARTE R OBTER 2 HIGHIIIERF I REVWEB 2 b b, 41 RTIEE, BERA
DT 70 ZB 2 DEEA RERIRIE 7 1 77 AR ED LT, 6 ONRIE, ES
M2 23% ., WEMLERMIN A 24% ., A ERERHINES 11%, APREERMIas 9% % L7 o> T
W5, E7o, K 30 DRIATFEREEIN . Sl O FAERFFE NS T A L —2 g F L) Y
FHEIToTWD (R A2.2.), 2010 FFRFATA > Rix 520k b ES MRS ER S 41T
B V. 1 5% National Centre for Cell Science (NCCS) TEH I, TDIHHD 2
FRIZ UK Stem Cell Bank (ZH 88 SN TV 5, FEMCETIEIHE D HTWH R0, »
KOO TIXIPS AL BITOIIZIL O TWNWDL XS, £ Tl BEOEDTA
K Z A4 12 % -5 v T, The National Apex Committee for Stem Cell Research and
Therapy (NAC-SCART) 2#pffE % W ZWFEOIRE DO AKGRCEE 21T > TV 5, #35H
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f % T2 iR 3E00B 9 21T O BB 1X. B R 3", Institutional Committee for Stem
Cell Research and Therapy (IC-SCRT) Z#EHZ & Zi%&E L. NAC-SCRT (28 &k L 72
T 7e b0, EOEDTETA KT A 2 TlE, BRSO EiE FEFIZBE T 257 IR
R HHTD, BEETHIVLENH D, A R4 VSLEEL7RWRD X, Hfilsho %<
DHFTER S B bITDLONDIEA D, MO 7 77 4 7B & LTI,
Department of Biotechnology (DBT). Indian Council of Medical research (ICMR),
Department of Science and Technology (DST). Council of Scientific and Industrial
Research (CSIR) %E03b 5, BRO/N— =2 7 ZIET 5720 DF LN A F— LA
HEFISTE Y, Small Business Innovative Research Initiative Scheme (SBIRI),
Biotechnology Industry Partnership Programme (BIPP) ® 2 >DA =37 7 4 7135
FINTWD, EELREFIE S EMIIZITHLILTE Y, Indo-Australia Biotechnology
Fund (AISRF) .Indo-Japan cooperation (JSPS) ,Indo-French Foundation (CEFIPRA) .
Indo-German Foundation (DAAD). Indo-UK (UKIERI). Indo-US Forum %% 73 # it
STV 5,

FA2.2. A v RIZEIT D E 72w B A e 5k
(Totey, S. and Khanna, A. Stem Cell Report 201; 212-217, 2010 Table1 % 5(/H)

State City Instiute

Delhi New Delhi National Institute of Immunology (NII)

All India Institute of Medical Sciences (AIIMS)

National Brain Research Centre (NBRC)

Institute of Nuclear Medicine and Allied Sciences (INMAS)
RR Hospital

Maharashtra Mumbai Tata Institute of Fundamental Research (TIFR)

Indian Institute of Technology (IIT)

National Institute for research in Reproduction and Health (NIRRH)
King Edward Memorial Hospital (KEM)

Lokmanya Tilak Municipal General Hospital (LTMGH)

National Centre for Cell Science (NCCS)

Armed Force Medical College (AFMC)

Karnataka Bangalore Indian Institute of Science (IISc)

National Centre for Biological Science (NCBS)

Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR)
National Institute of Mental Health & Neuroscience (NIMHANS)
Manipal Institute of Regenerative Medicine (MIRM)

ANSA Research Foundation (ARF)

Andhra Pradesh | Hyderabad Centre for Cellular and Molecular Biology (CCMB)
LV Prasad Eye Research Institute (LVP)

Kerala Trivendram Sree Chitra Tirunal Institute of Medical Science & Technology (SCTIMST)
Rajiv Gandhi Centre for Biotechnology (RGCB)

Uttar Pradesh | Lucknow Central Drug Research Institute (CDRI)

Sanjay Gandhi Post Graduate Institute for Medical Education
India Toxicology Research Institute

Purjab Chandigarh Post Graduate Institute of Medical Education & Research (PGI)
West Bangal Kolkata India Institute of Chemical Biology (IICB)
Bose Institute
Tamil Nadu Vellore Christian Medical College (CMC)
Chennai Shankar Netralaya
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<FEE>

2002 4 L 0 FEE TIEEMRAT SIS T 2 BN O B A R XEP TR TV 5,
Ministry of Science and Technology (MOST) [% 21st Century Frontier R&D Program
& L CEEIIRAFZE 238 E L, 2002 4E 7 H 1T Stem Cell Research Center 2335 L3> 7=,
Al > & —I2kF LT, 2002 4FE00 5 2012 FF 2T C L3 EKE RLVO 7 7 7 4 70
Ttz (95 105 EXKE RANBINOXET, KV ITRMICK 28, £/, FAtr
Z—I%, 680 DimX. 61 N REEEk, 230 ORFFFHEES O KR E2 2 T\ 5, I,
BT O IR A 222 (3 4E [ 3800 J7KE R k7o TED, TDH L 25%REN[FE L >~
F—~Eh T D,

2009 4 7 H . National Science and Technology Council (NSTC) 1.5 #B (Ministry
of Education, Science and Technology ; Minister of Strategy and Finance ; Minister of
Knowledge Economy ; Minister of Health, Welfare and Family Affairs ; Korea Food
and Drug Administration) D#&E Z5F, WMRMIEOHEEICEET 2 Het 2L LT,
B2 LU TICERFEET 5,

1. SMTE~D 7 7 7 4 7%, 2009 £ 3,000 JKE KA 6 2015 FI2iE 1
BoKE MLV E CTHEET S

2. PSR EZITO MR LNV DT — L2 &K TH 5 DR T S

3. IR OEERIGH ., FEEICHICHIT 24 7 782175 il 7 oA L &
H5)

4. EMRATIEIC BT DB, B S 27 b OHERE & 17

52 NSTC @ H#t %2515, 2010 4, MOST (% 6 D OB T — I, ENZEih
85 HKE FVOIEARE LT, o, ABRDT 7T 4 7 OFAUTIROEY FiE S
NTWD, F£9. 2010 4 — 2012 FFI2HT T, £ 20 OHFZETF — LIZ 40 J7KE Fv 4
— 85 IKE RV EDARZAT 9, 2012 TV IAHZ ATV, £ 10 DHFETF — LAz %
WEI 170 J7 RV - SEMOIEEITH ., 2015 FITHEFHG 21TV, K5 DRFFET — A
(ZENZEN 425 TTKE BV EDOSAREZIT O TETH %,

FEE T, KEToO R b ES MRS ERE 25T, EWN CIE MBI e MEICE L TIE¥
IR M T O, 2005 4, ERARAAAESEICBE T 5 EOF5EE & LT, Bioethics and Safety
Act in 2005 23 HIE S 47z, 2005 FRKIZ, 77 s U Y 7 EHIRICK A b ES MldiRm LD
RIENE & 7227278, 2,000 2L EOIIF 2 2B (CHEU R FAEZ G IO Tl &
HLHAONERD | MERRBLEN DO TRERMEE o7, T AT T, Bfubf
727 X 0 Ek L < M9 % Bioethics and Safety Act in 2008 23 E & iz, EWN TiThoh
DRI TEIZ DWW T, FEBIG OFES, SCEIC L DR, B FH L, W OHEES
HEDOT =y 77, BUINBE L =X 7952 L Lo 7-, 20104, Ministry of
Health, Welfare and Family Affairs (£, 2013 & ¥ T (T Center for the Stem Cell
Regenerative Medicine Research 326 EIF % &E%E L7z, Rt ¥ —3, #ECTHE
(WD LSO MECR B DT = v 7 2170, EO#SMa 7 & LTRE, Bl
MEOEGHITH) TETH D,
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A3. ¥4 hLFK—b
A3. 1. REICHE T ZEFREBEBLIEADS 21—

O Organovo Inc.”

KA

Keith Murphy, Chief Executive Officer and President

Marie Csete, MD, Ph.D., Vice President of Research and Development
Benjamin Shepherd, Ph.D. Senior Research Scientist

Chirag Khatiwala, Ph.D. Research Scientist

Scott Dorfman, Senior Engineer

@ LRSI OREAE

H & # T & 5 Dr. Gabor Forgacs (Biological Physics, Department of Physics
University of Missouri) 725BH%8 L C& 72K EEZ 7Y 2 — kR OBIIC L > TATEIS
ALl CX D HAINBR OMEE LV EEIZ SR T D720, IHROME 5, Mlatyy, &
KEEE, 70 U Tt E AR LT HIER AR A BETFETHDH Z L2 HB
& LT 2007 HITFR N &7z, Dr. Gabor Forgacs IZWH 2D 4580 b A ERITRICS
ALTELEDR, 2R PMHE LY $5million (K445 T M) OWFEE 2 #5 L7 EE
ZFED, 2008 FFITHIIEE & A7 1 ADEW R ER L, 2010 4 4 HIZHEMF LTz Dr. Marie
Csete Z|I LD, NEOLREH LI FLT TH 5,

@ ATV E—HIIZoONT

Bl 2 BB 7 LIS IR E 5 2 L THOEM, BEIE D Z ERAHER
NAFTV B —DFEfFE Yy —E 22 FE MG E L TG~ AZBEL T\ 5, BIE
FETIZTm b E A TS L, ILFEMFERBI A & O TEDFTOMERTICRE SN TE D,
e EoRBHYENTVIALEZIToTWVWD, Y0 NI A TONRALAFTY o H—
(NovoGen MMX) Tit, 22003V v F—%H 51 CH7 17T ATHIE LT 3Ktz
o U CH B Cla 2k & D1F, BV — o L9 Bl E R L, H o HFEHE
ORIl ZE WA T~ RITED Z R TE o, EERE» SR MEEESLZ LT
x5, BEF2NEBEOREBICETLTEY, B0 v X —DMflfEe 7V v
NHEE (2010 4F 6 ABIEIX 10 mm / ) OUGEICI Y HA TS, FRC B ) v & —
ZMSLLTHIEICE 2 &, L0 B OERNFTRE & e D72, FERIZED A T
Wb, Fl, BMAFOEREMISCTCT X v F A MERV AT END X HICEFHL,
WHMEZ B2 Z EICHEE L T b, 2010 4F 11 A (2 TIME & 7% The 50 Best
Inventions of 2010 ® Bioengineering #EFHIZIN T, Uikikili 2 £ &, BN Lz ™ W5E
I ONWTHEMNEE N ORENWAT 4 7 TERY EFbhiz &id. 5% OEMBRED
FEFR— g VA EREERA~DT E— LI ORN 5L L TV 5,

%% http://www.organovo.com/
84 http://www.time.com/time/specials/packages/article/0,28804,2029497_2030617_2029812,00.html
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@ NAATV x| LD IMEERE

MEERIZER L TWDDIE, & 605 AN ME 2> T\WbH7eH, ARG
<, BENRZWZ &, FRHAERICET DR, Mk~ ECHRE S OISR
WHEDTHDHICHLEDLL T, ZOWERENPEATE LT, EVRAMEDOT v o AN
SNTWD EDHWHIZIEDNTN D, FRZ, RIEME 72 & L0 MW E OER Z rleglc
HEAMOMESIIC H A AN TEB Y, BEE TOHMBAK T, M/ MENEIL260 1 m, 78
ZERPHIT = 15°20 w m Z R LM, oA EZ RO MEOFERIC LRI L Tnd, =
S OEATILR AN DR IE R OFA, BRI~ O MR e IE AT 5 &
EZTCND, OO, JRMEORas~ R U v 7 2SS OfEtE, BRI
LA O AATERE ST OB TR, FIHIBEEE 23 MR O BRI % 54 5 58 0 250-300 1 m £l
BOEREIBAZ, MEREZ R, BT, 4V 7 7 X —HikiBss, kv AdicE
U 7o M & e, FFAMC X 2 E0BR%E R FERERRSE ., BRIk BE R, MMMk E L CTo
FRARE ] O RAE) 70 & &2 FHE LTV B,

@ A ATV DRI NC2—Y—A o H—T = A AFA%

F— A K Z U TR 2 > Invetech 1 & DFHEEIC L > TS A7V o Z —DiillfH
Tu s ALY —A =T oA ABPB I RIS, PCIZHEHDY 7
Ny =T %A A= L, FHERDAZ~A XAFERAZ VT~ ar ho—/LE—
RCHESEEITTL, 2P —A ¥ —7 oA ABARBITFFICHRESFICEETH D L OR
WD, T 74y 7 AESZHA L, TV X B E D OB SR ICE D Ak
AT TV, BIEIX 2 kot (RKWH) OREXZ S & ICHEEEROT VA %2179
FRTHDHN, WA EREZ 2 Ea—& —HH L TERTE D LD ICABEZED TV
HEDZEThol,

® EFoLFEZE

|5 Invetech D ftfi, San Diego Blood Bank & & ¥ ##E42 L TV 5, < D1,
University of California San Diego (R MF%E). McGowan Institute for Regenerative
Medicine (AARFEIBHZE, FREEFEMIZE) . University of Missouri (/N4 A4 7Y & —
Heffr) & OILFIEZIT > T\ D, o T 4 =d =T AR YHIBIZZ S O AR F v —
RKF, RPN ERELTEBY, ERbDOXRy NU—27I2X 5, [HFRESHSOEIREOFR
HATETND Z LR AHEET 5 ECRERPFICR > TS, BHBREEND
TEHEE DOFERZHEDIZB VT, SFRBHE D T TRAEOMICHEAINBAFE TG @A $24t X i,
BRAP T, N F v —RERTOITEWCURERE O EZ R S Lo T
W5,
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O University of California San Diego (UCSD)

KEINFH

Tony L. Yaksh, Ph.D. Professor and Vice Chair for Research, Department of
Anesthesiology and Professor of Pharmacology

Martin Marsala, M.D. Professor, Department of Anesthesiology

@ JHANPIE L FAEE, BRIt E OB U IZ-oW T (Tony L. Yaksh)

FERRAR S, FRICHRR R DRSS IR ITR S Bl o> T D, ARREFAEDOIRRRIZIS W T A&
ZIEREIZAT L, TR E2 N L CENE 7 0 — Ry 7T D813, MR
OIEEZ EFL UFAZMA 5 2 7200 TR, A ST R o fs A O R
A O AL 2 <HEE L L CHLEETH D 2 ENITEDIFIEIZ L VI /RIB STV DD
HThD, HEOWMFRITEREE CTh o722, FRBEORERRICK TS, FHlck T
LI AR 2 AP E R & LT, ERRO L O ARG HAEEREE LD L
DRI oTz, FHECE T DM RAEEEZTEH T IUX, (B L) @ fia ORRER
ZUVEDORGRCNL DT L 720 | Bt EFHMmICA AR 2 5% bRkt 5 &
THIL T2,

@ FHAER HHEEZERRIT A% L L To UCSD @i A4 (Tony L. Yaksh,
Martin Marsala)

BRI ANA A TF ¥ =% < RFEERFPIREEOWIFEREEE N NAA R F v — & bl
LT, BRRMIIERCR O b 2 I B & U CRE X 72 BRIKAY 72 P28 21T 72 9 1TIE.
HERICEFITH D, £, MBI RGBT et & <. R L 0 I
HHTHZENTEDL7D, AOTEBITERMEIE L TEHEMRL TWD, FiEZo b0
(2% 2 SR BB B °E AU EED < gk LWL A2 5% 1T T 2 [E SO 23 2 < Bk k)
ELTOANTF - FHBREERIGENZ N, B 730 =7 M CraHifhs i ek 2 v
TEEBPHOONTNDZ EIE, BATbLEO T, iR Ic L > T &> T
W5,

@ FHAERZ O ONTEIALREEN 5 E O MESIR (Tony L. Yaksh, Martin Marsala)

UCSD DOl « FHAERMIEE I L > TORKOIEESFEIT LY 7 V=T H4
MRS (California Institutes for Regenerative Medicine, CIRM) T& %, Yaksh #iff
7t3E ., Marsala #F902 & & ICE AW ZEAT (National Institutes of Health, NIH) 7»
5H NINDS DROL 77 > REEHRL TWDLEN, H ETHEBEHNRIIEICE EFEH-T
BU, BELLTIREL R, L LAEREND ORREIZ X 2 HREFFECRLER M 20 5 D
T OBEIERE, ERMIEESIRMUE & L Cid, ZRMEFEESC/ =32 Y R DE
FEHUE, 7227 VA RNT7 57— U—7MH FREERICI T 2R HEAENE) 8T b0
Do

@ L OMH[FEMFZEIRIL (Tony L. Yaksh, Martin Marsala)
Yaksh #ff 9% 2 T % Organovo f1: & O L[ ST 21772 > TV 5, Marsala Hf3E= TlE
Geron L3 F 72 LA CTh 2 GEMIEERK LORMEZ B E UAREEFITILFRHE L
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W),

@ [EFRILFEMITIRIL (Martin Marsala)

Marsala #F252 Cl3F = 2 HF1E O Institute of Animal Physiology and Genetics (P4
T IAPG EWg9) > L HFEIEEIT > T D, F = FEIIMEHAICEEEE DK A T,
BREE M ICIZIT —EDE I EFi-> TV 5D, FFIC, BRI THZ % OfEEEH, MEw R
eI TERED, TFEOZOMREZFERIHYHICHEEH L, BRRHOLE LIZE
B 7 2 ORIV TERMN 2 FICER 22T TR Y, IAPG 12 0Lk TH 5,
Marsala Zi#% 1% IAPG (28 T Joint Position ##15 L. 4 4 [B1F EMFERT 2359 2,
MR OFIIRE < R0, TAPG IXEBREY) & L TO 7 ¥ OMFEEEES N - TR |
) O FIUTALE R & IR RE B 3O STV D, 7 X HROMROEEES T # 2 v
72 FB & TAPG 12 TATV, UCSD IZEB W THE R D fFHT oM O KR 21772 > T 5,
UCSD [ZITEREFFNRE SN TR b H 0 KEEBREIY O 72 5 DN R
Mg & U CHRERILFENIIER & B R T\ D,

@ Ty AER - T AL —Y gL ) H—F (Martin Marsala)

Marsala #F20 2 TIIEBEREG ) O O A ZENSR E LTEB O, QEMH FIich
LHI=THICBME LI P OFREMREMI OB ICOWTOMREREK L TS (Usvald
D., et al. nalysis of dosing regimen and reproducibility of intraspinal grafting of
human spinal stem cells in immunosuppressed minipigs Cell Transplant 2010), FifE
% 7 & iPS MIFOBNZIZED A TEY . b2 HWEBHEIERO I i Z T E L TV
5, FHBFE~T A, Ty MZ2EIUOHET LT >EHHEOMITHKITZ T Tlde b ORRKMSE
~OREDKRERBIFEMFZEOFF G L, PRI RKAEREHY & Lo NS OE
FEHOME A BEINE L < 72> T < 1, Dose Enhancement CEF|OKEE%Z b MMk
T o AIME, RAEVERRIZ TR EICE TH & RIT %) Test 23 F i 7] A 7 o A8 — R 52
BE & L COT7 2T HTEIIABRBRT 2 R TRIND P, Bl RTIEEKT
t (Marsala ZdZ O ARV 1) 10 » ATIE E LT Z 2 EEHIE B T X D=L R0,
LarL, gpfiflaz W AEERE © MIEH T 5 72 DI L2 7 2 O L 9 iAo
ZDOENZ L 5 Dose Enhancement Test TR R THDH E#E 2T 5D,

% http://www.iapg.cas.cz/uzfg/gb/index.html
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(O Johns Hopkins University

KN

Akira Sawa (3% BJ) , M.D., Ph.D., Professor and Director, Program in Molecular
Psychiatry, Departments of Psychiatry and Neuroscience

Atsushi Kamiya (%% ) , M.D., Ph.D., Assistant Professor

Yukiko Lema (L~ FH#i¥) , Research Program Coordinator II

Koko Ishizuka (A& /A7) , M.D., Ph.D., Research Associate

@ HEDORRSIRMEE A N —HERR

HE (Taevar, 7urI7h) FETHENBRITARTHELZ BTG L, BRE
L TCORBRAERET-% 1996 FIZPEK L, RARZ L LTOXy I 7T H2EAT-%IT Johns
Hopkins University ® 7 7 VT 4 L7 oz, ZDOiEIL 2009 FET LA A=
ZRBUH R FE PR E 21X U TEWEHTZ S T\ 5, Mlaro8Es v, & b
G & LT BRIRAFGE £ T, 1 DORISRE B A AFERICHIIET 5 FIEZER L. RO
R AR N T A L= a T =TT S, IBEEINOMENLIC SR IT 5 2 &
AR/ ERE L L CHELZES LTS, HEIX, 20T 4 L7 X —ThrBEZA G N
FETHMERELZIZICD, W OOMMSE L-F%es (HARN TIIma BB #d% s NIH
RO1 77 v a2 THMNMIE=E 2 E 2 TWD) LK==y "B, IEFHEH
¥ 2% L5045 B2 HFHCTH D, HBHFA G OMFIT, £ THEEE 5B IR,
FIATMIET DY 70— R A FOkEE, 2 L TEICHS OMEE TOMERE 4
THIE, LD ETholz, BMEBEROWREIZIE FARIZEER & RERAZ G DY
T20440FBL TRy, LEMEEELEZD, BANLOWREFE L LI Z T ANT
W5, £, FTET 20EE ORMEEK D . BRICB WD TEMESRICE DS o Eh D%
T WNHWFLZIGIZ D> TEY, MEFRE L CORMEFIIEICER HA TN D,

@ T —~ & WFSEHELE (R

Johns Hopkins University Ti%, HE#EEFHMIXZ 1O Department 75 1 DD
L LTOHM (ZDRMTE ML LTATFEEN 10-30 REAFET D) ZRFODITH
LT, BREFHMATIIZENENORBERRE N &b (ZE A XEBEEEITRT 5
Department of Psychiatry I&, & £ I E QBB E L THRKRFESRBOZNDOK
30-50 DO HFLToH 5) . Department 28 & HITHANE L7 < DO EE AL S
NTW5D, HBERITIZDO 1 SDOHEZTFZELTBY, M HEA TOFEH%Z L TW\Wb, H
AREERY | KL EBOWMBRDOMEL 1 DOHETRIFFICEE L TV ONFHEKT
& %7, Johns Hopkins University (ZIZEEHEBIZK LTI Z O X 9 REERADTH
NTWD, EHICIEFHAD COEICHYETHNIHNLDEZ—7 T MIOWTH,
Johns Hopkins University $t & RKMIED T o X =1 OWTIIRBHER DBENTEH L 7o
TW %, Johns Hopkins University @ & 572 2550 1%, FEEEF O & RBEias
Z L TCHARED R H » 7 NEEET 20984 o 7 7 %4, Core Facility 75 1 D DN )T
B L TWDOT, FERiZT EORFMMERBER 22 HK 2= 0 3710, RICERPED b b
ZLiTH D, KT Core Facility DIFFEIL, WFEEMA A > 7 T ERA LIZHEI
K Z 0 DS R R OHPEIC K D EROFW-CIEH e ED N T TN ERT HDERTHEE L
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TnD,

@ FIEELDOMIR & IS

EBHAZ O EET HHE TIHEB O T —~ IRk U 72 B H O R AL E 2 2 9 5 LIS
I, AR RSB T, RSETFBMBER EA T ITRIEDOIFE AL EE NI T 7
VIUT 4 BT D LIk o THEDOEACHERFEEIZ D REZHI L., BHX
ROBWFZEEERROBINZHIEL TW5, MIREEOMIRIIZHETH D, BHEEA LN
NIH 7 7 > k7p BT O 0E & 2 5T 2130, FARMENC X 20588 &0% 1,
B WNCE < OBIESE L ORKIFZE L FEMAYIZHEE D 5TV 5, Johns Hopkins
University O FANL K5 & [AEEIZ Fund Raising SFICIZ N2 AL TR Y . 20 Y
B (K30 ADEAER % v~ 7) DlEH>, Department of Psychiatry Bjg D43 (2-3 £44)
DEHEINTND, ZTNOHEBOHYFIHETEZ CHLIEAR L IXIEMN G
IToTHEZRFIL TWD, TN E CEARD T E 9T CWEESER)N A5 ®%REA
4t (endowed professorship) % 9 1} 2 Z &2 DWW T b KRR FHEE N HD 5TV 5,
29 LIEEEZEN O ORFEDOHEHE KT 2 HAN R THIBERANDORKFEFNTO T LE
VAEEMDDDHILHT DL MERE I > TREPEEROMBIZEL 72 bH L,
BRSPS CIIRBE O EIC b 2735 Z b, RFEICBWTHZOESIIHEE I
TW5, £72, FIBIEEDETF = g 2@, M T57200F% v U TIRKIC b &
WD EMb, BANDIGHEERIZAEG T27 7 v ROISSEEZHERE L. AARAFEE IO
WTIE, NIH @ K99R00 777 >~ (AARIZEIT 5, IJSTHEISAIEFE (&) &8
R ENE AT S) bR LRIy UTHERT 7 N ORI LT ., iR
Bl 7o B H RO E B ~DINE BITRbE D70 L BiROBAETRIKE LT E 00t
TGN ERIE 2 & > T\ 5, HITOH] T Assistant Professor T - 724 KA NIH
D ROL #HH L, ML PLE LTORY Y 3 v OERICES TN D,

@ uTxr MNUMRIZET D3R A

EBHEBZOMZEETIX, 1 DOEBZ R GITIELEFIE N ORI E T2 —BH LTz AV
N—THETE D LD, FRIOZEEREMMK & LRI 21TV, ET2HER Ny 7 7
Ty ReFOANMMB 1 OOMIETF—LOFIZBLTWD, 207D, WEICRT 5 H
MR DI 72 59, HEERE EORBES R SOV THERE ERoLg 2 XY oo, 5
BN T e s NAREKROEBEREAE MBI R A5 L5, FLDOAHX v 7 Research
Program Coordinator % fiii& L T\ %, Research Program Coordinator (%3 [FIAFFEFE (H
k) [0S TR OWRE R 2 AR A T SERIE S D A 7 ¥ o — Vi EERo LB v
BRI OERK R EZ, &7yl NOWREPIRNOEIE LSO THY L TWns,
Research Program Coordinator #3< Z & C, #fEER O uy =7 MIBITHET
ERHYEHNEEHI N, T80 EN MBI TR ) 2N TE, ERUANATOND
BN ERBIUXZONCHEITIER W) EWIHIRLNEE T ey =7 NBEEICHEZHZ L
DTEXDLONRFRTHDH, BEHIE, ZO X5 BB OFEMMECMLEMENE 72 HoIcBm S
NTWRWETH D, BIHEAD A Y 2 — )VERRLIHBEIME DO 24770 5 — ik fihE
¥ L 135720 | Research Program Coordinator DB NIk E S, EWFD—ik#
BHHRAZBZREINDBDOLEFOTEIZED, TO7D, AMOBHIZEEL T TH%
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B CH 72, RARZTHRV] EWOHMEDITNR Ry 7 L7220 EHMIEOMERED
REEIZ 72D 2 & H 5 2 541, Research Program Coordinator @ KFWNTOD X v U 7 T
NEETHDL EEZTWD,

@ PSR BTSE & L, AR R I DR D

FEARE R, PR MR & b IZEiife, AR EIRAFIE & OB maEII TS LWV R %
BT TEY, WHICBT D MHE L 5 OWRRIE & OEEREEI /2 &, 2 < ORI 7
0T A T BFEL TV D, BRI, WHIIRIFSE O RE Z RO EDMA L T,
BB SN BERRD IPSHIROB S Z BIEL T2, BEEBICB W CTHAERR
DEDLHLWVWEREZLOVIIELEARIATH LN, Ve L REHROSHMIEEZ L B W
X, A A~ — D —DOHESL, RIS OBMRIZIIRTE S Z ERWI/EIN S, Eit#Eo
R TlE, FEAIZESE L 72 rare genetic variant, copy number variation % £f-O5EH] 7>
LD LILTRIEMAE, SR E28 A2 A L TW5D, fia KIED B B ko iPS
ADOBINLAZDONWTIL, BARDBISKFAPHE L OBREHEEDO S LIThbh T\ s,

NG

X A3.1.1. KRPHRENOBAESICT, £LY L~k BEE, ABEK 7o —
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O National Institute on Aging
KN
Minoru Ko, M.D., Ph.D. National Institute on Aging, National Institutes of Health

@ NIH 2RIz 5 HAER, @m0 KBk

NIH FrN ik, /I, SARamFe, Frlc, B ErEamimin ofFseit e £ 0 AT
720, RO O E DX, EFRBIFORFZEFTTH D721, b MRS O GEBOR
WM DB L2 % & HICZIT T, MIEOAFIZONTIE-Z ) LA, EHRYET
MIREHED D Z LN TERNPSTEZEIZL D, D=, 1PS Milafstic >V T, NIH
Froh (KR, ¥R L) LT, TOFEANKIBIZENTWD, A\ BHEIZ /2> Th
5. FTNTGH & MRMEERHIIRAFZE N EER S D X 9 I - 7208, 2010 FEEITiE, HFRE
NOWTEE (FTNE&Te) Tt MNEMEEIRZET 5 DOITEETH D LW ) FFnz T
T, HEEHFI ML ZELIEDMANESIN T, —K, & N ES ROV W if%E % 58
EZIED D LI E W EENFIN TH SN, ZOMHFBELEITHTH D2, BFED
S LIEDITEESIN TV D, NIH OARXDNIGIL, 1PS faFsentEA TH e b ES Hl
FADOWFIEDEEMIIE D SRV E WD Z LT, TEOES TOAREESTOMPATL ZDA
ILIRAR S,

@® NIH Center for Regenerative Medicine (NCRM) (22T

NIH O P&, Elias Zerhouni OKfIZ, FrR=EEE CEBB LT n Y =7
k% %29 % Common Fund 2% E S 4172, 2009 4|2 Francis Collins AT & A BT L
Common Fund (2 X 2828 E%IC & - THERET <& D 1 -2 & L T Clinical Translation
Research Oi#{LNZE T HiL, £D 1 2L LT, iPS Mfd % H W 728 O ML % 2k
THEWS BEEET T, ZhuE, EiZik~<7= X 512 NIH g T iPS fifa 2z v 725t
DRIEIZENTND E W) EIRICESLS DT, Z207d, gTNOIERE L 2 — L LTHE
BENT-O2iPS fifldt > % — (PSC Center) TH o723, T Dk, iPS MDD A7 5
TGO KRG % ST 5 7eHCHs R U, ENCBEEIR, B, EEEEBIZEHT (National
Institute of Arthritis and Musculoskeletal and Skin Diseases, NIAMS) A& @ Center
for Regenerative Medicine NFX . SN D Z Ll o7-, £ LT, BlfEIT B ¥ —f% i
DD D Y — X —L W HALESIT T, NIAMS @ Scientific Director T& % John O’
Shea KX B2 ¥4 —DFT 4 L7 X —%BEHOTN\D, EBICHIEREEZHET 72007 ¢
LB —RIBIEASET THD (v F v a—% %M L7z 2010 4F 11 A BEA, 36T
NIH OB Y = 7% A NEZT v T —hahdEDI L),
KA X B a—Ehitk, 2011412 AICNIHIZ hF7 AL —y a3 v $—F ZHidh 5

L2 DOFGEFT OB &2 38 E£ L=, NCRM BZ D4 FOMMIHAAEND Z L HF

BENTEBY, A% LIMTEET DILERDH D,

@ NHEWIEE 226 L7 NIH (23617 2 st It 78 o SR
Z ZHUFE NIH O TRISFHFT HAREE T, 207, FrNIFEET & AR B HE T+ T

% http://commonfund.nih.gov/stemcells/
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Holi, B OFRERICBIT 2 REROKRILICHZFZ L, 5%ILE DICHTNE TR
DOHIEA TREEINTND, ZEO7D, SMIRFZESARIZ OV THHE LN EITN RV
BRTH D, NIAWDZL O PIBARA RIEALDOREMIZE - Tkl T& HRRE OB T
oS 2 MmIcH D . WFIEEOE, B L biE/MEmMIZH D, EERICBEFOREZ S
7 uey el hOW O b/ ERERS INTND, NIAICBIT2FE R~ R
O FRRE Y 2009 405 T 5 72 & R ZEIZ R & 37 NIH OFTNAFZE ()
ERDESEREIIB Lo TNDH I EZFHE LTV,

@ EEHERE TRy NU— 27 W ETEH Uz SHla RS S5 i e ST IS B3 2 2RI ELD
RN DN T

R G E R A O EREEAIME  (Transcription factor Supremacy) (ZFH L. e
AR~ D e E OERGFRHIR 7 OEANIC L DB FRELOZLEZFIH L, M TORED
B FIHBOBEZ IR & T DG HEK 7 v MU — 7 O Z B & O x50
12&LTW5, 1DODEIET I &IZEDOHEBUIED DETHE R FHEZ2FrE LT 2
ENZ K o TEGFHHIA T OMAEMADRH LN iz, BEHRHHGR 2L TED
gz D, EORMAEO, EOMD, EDOBEFOBRBBIECEEL G250 L TEOR
EZ OO LFEENEEEZZ T 50 Lo, [MEFEEOMREZDOEGE] %l
RTNWS ZENRTED, TNHLOREREMABGOLEDZ &T, HHBETORELZHIET
HERFIEKR TRy NI =T PRESND, DOy MU —7 ZEAE L CTEHHIIRN O E
DEEFRAZHIE TE D X 5 Iiud, etz Fr oMz >V T BRIC 72 -
TR~ LT 5 2 &3, B LRl e D, 2o a7 MO T TOMEE R
JE ST, BEMEL FIRE & T 5 & 72 5 Building block OERUCEEN D DTl
W EHIRE LTV D,

X A3.1.2. £ X VHESRE, Ko #i%
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O National Institute of Biomedical Imaging and Biomaterial

KN

Roderic Pettigrew, Ph.D., M.D., Director

Christine Kelley, Ph.D., Director, Division of Discovery Science & Technology
Rosemarie Hunziker, Ph.D., Program Director, Division of Discovery Science and
Technology

@ KIENZIRIT D AEMMEIIED KDL & FAEER - afilapise & oAb Y

BN R T A WE T 4 B 4y % BS 28 36 [F] C Multi-Agency Tissue Engineering
Science (MATES) * &\ 9 i 2 318 LTV 5, 1999 I 4K R E R & #R S A
A7 7 7 v —i4% (Biotechnology of the National Science and Technology Council
(NSTC)) o Tk L TR S 4L, 2007 TG 7 T v 2 RE L, LLFD 4 2%
MZ 9 5FEMOERBELELHE L UHEHEZED TS, Z 9 L7oiEE)C NIBIB (38
WZEAG- LT, #FRBURN D R T~ & AR BHITFEIC B L CEER RN 2 Hlo TV 5,

EMH I MERAHCILBO U = 7Y A M2l LIl o2l o= —va 0o
& # (Facilitate communication across departments/agencies by regular
information exchanges and a common web site)

PR OMMEL (BHAMEHERITAE D) YL o [FIHEE 208 L 7o g s b
(Enhance cooperation through co-sponsorship of scientific meetings and
workshops, and facilitation of the development of standards)

ey B o LFERFEMIC X 2 Mo =%1Y 7 (Monitor technology by
undertaking cooperative assessments of the status of the field)

BB B R L O AN BN AP Al L 7 TR o SRS o R
(Provide for support of tissue engineering research through interagency

funding opportunity announcements)

F 72, KIE Tl 2002 412 World Technology Evaluation Center 73 T 5t H B R BS 4%
FEES D 21 X v FEBR LR A Study on Tissue Engineering Research % 5fii L T, 4
B OEEB S O M AT %, TORENG, FAER, BHIEZECRBIT D
Mk LFOFGORERBEME 2R L. ERMBUT & L TOXERD MBIV DWW T b Hdad o
FoTna,

(%) Study on Tissue Engineering Research ~® H{&#4E
- 2XKFFE National Science Foundation
EIRGRA ER m 27t 3R  Defense Advanced Research Projects Agency
JA r i

W25 /) National Aeronautics and Space Administration
FEUER 7 National Institute of Standards and Technology

87 http://www.tissueengineering.gov/welcome.htm
% http://wtec.org/loyola/te/
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ENZHAMISEET  National Institutes of Health
fhinEIEM A Food and Drug Administration

@ AEHEHMIFZE O EERAIT & AR ER - @it & OEH Y

AERRPRMITTE & AR RN - SRIaASE & OmEHEIC B3 2 EERREIR 2 R T 2 DR b
B L 72 % 22 1% Tissue Engineering and Regenerative Medicine International Society
(TERMIS) THh 2, HUZmBHIZHW IR ROBUL TR S v, £ < D JelnlE @
1TER 57, NIBIB & L THEEHRL TS,

@ NIBIB 2 L AHFFEE ARy & Ml - FAERIIEE ORD Y

NIBIB & NIH O#FZERT O CTIFAXTAIZHT LW TH D . WEFIEE 07 N
ERENTAFZE T EII AT RIROMIE T D 10% 25l 7272\, IMBIFITE AIL 2R D 80%1T <
2 E25, 7Y @ 10 - 15%1% Roadmap Initiative & L THtiod NIH #F5EFT & O H R HE
WL TXETHEROEEICFE E TV S, Roadmap Initiative (23T 2 — 4 4E[H]
THAERFICEHA TE 2 ERBOMEZHIEL T2 v H V., NIH OHFZERT O H
TIIFAEERFIE~OREEERENE N D,

@ NIBIB (25} 5 AWM EHFFERE ONLE-SIT & M - FAERIFZE L 0D Y
NIBIB OHFFEE AT AP EMFZEIZEE LT, Bt S0, BRRMZE S TIRIA < 13—
LTWBR, O3 —/VIXRIRRIFIE E L CRZN Wiz EAHTZETH D, T
B E 2T, BERDOMZEE O H 72 B L 5 Bt O B A BT 5 5 s, T
VA L= a ) —F ) [RREEMRDC AT T BB g ) TR AR AR o0 72 b O BT B
W) D 3OEBEMTDH LI, BUEOEEE Yy HFEHTHRI L >odH 5, Db, EWE,
BRESEORIE BT, TEROMTEE bxtgt L 72 % Clinical Utility & L T OEIRBHFAF
WADTENESHBIEZ TN Z A2 THELTWD,

@ EIRMEMIFZEIZI 1T S NIH & FDA Ol

AR B B IC B W TIZ Z 0 10 43k NIH & FDA 0@ #EN B 21T bh TV 5,
NIBIB 7% Roadmap Initiative i L C34& L7228 O 9 BEAE R0 G Oz b
DTSV TiE, FDA @ Medical Device Exemption (EHET /34 A DIRERFE A2V T,
HERLIT/ NSV, EBRT S, 2 & L TOEREM, AREAE W &l S iuiEERIc
BITTDHZENTELVATLOZ L) ORAIZBIET. LR T 7T NMIBT
TELLEIHICEE L TWD, 208, KiEOHIZERFE DTS U T FDA & O #
HH %2 I 0> TV D,

@ IRMBHMIFZEIZ 1T B K E OB E FAE] & AR ER - e IAAEZe & o BRI

KENCB T DA ELO B EE N 7 — AR, =2 L 2 W EMETH DR L LTI,
AEEMBIBRRE DY, AW FITHE L CWAIFRE O FHIC L | K-Sk E v )
FEEE O RIT R RENTET DI TOMEBEZE O AR AN AR B ZE
KBRS TEZEWVD, TR 20ENRH Y, FDA IZHT 2 AWM EIOIEBRAGEIZD
WThH, F—ANRAL T —RA LW TR B SdZ &N, m—RR kL Eo

)
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THEPICWUE L TV OIFRECTH D E L4 FEH-DITITE L5 TW5, NIH LSO
FREIZBI LT H ., oo MATES % L CHAER 2 X 2 D IaEETOBRGE O H 0 H o
HmNERON TS, RHE L7 3ADOMARR AL LT) AEMECldz < sl
(ZRET 2 L~V OB S AEE(L DA EERBROBERE L O T E TS
%o

@ FHAERMZEICK T A HMERDO %S

(B REFIEN THRERIF RIS A D & 5 BV L O)  BAEERE O EBUZ BV T,
FHMEIZANET D5 L0 b, BRCAERNICHIET 2HilE - ka2 BAETHZ LD NEE
7EEZTVWD, TOEWRTIZWHW] S “Synthetic Biology” & I1X—#t&H L T\ 5,
2L, BAE LWL ROARER. M EE2 0 LUV TREHRIEER T 5 720 D
. HDHVITERANRBEOHIEET MR I 2 L—3 g 2k 5. @il b % i
WALT 572 OO LFEEN T 72 & G REW N E T D REIR O — X A ER
ROBIE T D AR BB IC B IER ICHEDNTE LB 2 T\ b, F7o, SilaoEREIZ L
TR OREESC L 22 RIS hTc - TRHMI T X 5 & 5 725+ - AIdUEHd, 7 r—7
B 72 & 44 NIBIB & L THFEHREE DIREFIZ AL TW S BERH H7EA 9,
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O McGowan Institute for Regenerative Medicine

KN

John N. Murphy, Executive Director, Research Professor, Department of Chemical and
Petroleum Engineering, University of Pittsburgh

Patrick M. Cantini, Director, Scientific Collaborations, International and Commercial
Service Division, University of Pittsburgh Medical Center

@® McGowan Institute %37 DfEkE

B HE McGowan Center & LT, F+E LB ANTLLERIC K DIHEEZ T &EREZ D
Bill McGowan 28 HH& L7200 OFAMIZL Y, AN Llgas OB ZHEST 22
Z— L LT1980 MR FICH R Lic, T D%, B4 BRI O RIZ Vv, Bio
Artificial Organ OWFFERIRE AR DO BEEMEN —B L mE o 72 & W ) i) 5| Institute (2
¥ BT 2 EN S 5, BFEFTD R v Y g IIAFZERE O FEH(E (Translation) (2
T 72 BB 7 L NC B R RAET VIl F 25T 5, EHBIZED LN TR, £
TSI —BE LT 5D,

@ HITEDKARRAEL

University of Pittsburgh & University of Pittsburgh Health System ®—#& L CHH
AR EINTWD, ATET D 240 4 O Faculty D% 13O FE-M AT O R T =
v Z T (Secondary appoint) L., B IZIHEEBERFLIHELTI 2L TS, McGowan
Institute 134% 5 12%f L T, Institute & L CORMEREAZRE L THD . fHx BESL T
WA HFFEE I DR G4 2 5\ I 5 2 A - T D, BT Faculty (Core Faculty) I
T DTN THDID, N—F v VAR E L COMERNR . R OED X HEHE
P9 & Core Faculty OMFFEED AN AJEL TV 5D, JHEMIEE D% < IZ University of
Pittsburgh & University of Pittsburgh Medical Center (ZFT/E L TV % (2KD 20% 1%
ENKRETH D) 25, FIi3mas (1 24 M0 l) st (A 2V 777 E) OuF5erk
BRICPETE L CWAIMEE b E £ b, HLRFZEO FEhu M7 gRs (K% d L < I35t
AT 23K 150, BEFENKIB0IZ LD, 1FEEHY 10 HRETHEIND Z LNEL,
AR CRAENDE % EDHRE 2,000 413 & OB 72 2878 TH D,

@ WIFEFTICR D EENFIERIR & AR SEOALIE S
WFFEDIEIL 3 DI/ T B, 2D ZMET D & 5 RALE S THRRIS AR JE 2
LESIT 5TV D,

Tissue engineering and biomaterial Gk T & ZE 4548
Cellular therapies CGHif7EH)
Medical device & artificial organs ([E#T /31 A & A Lfggs)

AT A2MAEHEIXZND 3250 5 L WNT IO EEKE 1 /3—3 25 X 5 ICHElE,
ENTWD, WFZEFTTlE, The McGowan Institute Matrix &9 £ Faculty @ &4
& T DWFGEREIR & X5 & 7 AR OE B ORSAHT LI=REMER L TR Y . BFSEET RN
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TOFAEER, N THREEIE OB IZ SV COBURIRE 217V HERIRFZEOBELERN) /I —
kT —RF DI T —~ DIERITETE > T b ¥,

@ REMRAIERRBI

Mpast~ F U v 7 A (extra cellular matrix, ECM) % AW 7= KSR O FBEA (T
O] ELTHERDAT 4 TIZBWTHRBAINTND) Ko, Bl & EEm o
B &k DA ERER A 2 VW2 A T fER (Tissue-Engineered Vascular Grafts,
TEVG) . KkEIRFEA A CHSRSMiak 17 8% EI (Cell Spray) . FLWEH O HIA
HILME (PediaFlow) . AR EEREMIE T /N1 A (Brain Port) 72 &, JeiEpy72 B v f1A
PR L LTRILTWD,

@ EFHEEEOIUR & A5 1% O R

WEBOU Lo L odRABFENEAL TWHD, KEEDOH & L Tk, Roche,
Johnson & Johnson, Pfizer 72 EFIF 65, REMITO T o€ — a IIWFZEATH
SITRFHCHEMIICAT /> T LT, BEMNSOT e —FRNEsGAICA T Y —=
7 H4772 9, HERFFRERK 2G5 £ 9 DO R E L TEMZEEEE A OFIZR LD &,
KGR ERDFENRDOBT- 6T AN (B ~BEEEAEHR LTS, -, Bl e LToE
MHIEHEDIE D>, FNAO PE R CHAN BT IR L= b 2 b SN DN e EOERE LT
LN SR LT 20, FMENEE D ETIC2ELEL 20D 2L bbb, —E
[FRFFEZRAI D FE XD & WM AM 2 URE L CHFRIFRE1T7e 5 OB FERER T, BF
FEOEPRIRIITIE U T, BRIEKET DV AT Al > T 5,

@ [ERITZEDOHEMECIRER 238 L 72 SR D L MBIC B3~ 2 KRR

FFZEPT CIEHE S 3L TV DIFSER R 2 IRBRIC AT CHERE T DI dH 7= - Tk, BTN Ffie =
LT, #8ET T LD FEIEICH-S < Internal Approval (FDA ~DiEBRHGE%#1T-> T
HLEWNE I DD, BFFEHTE LTOKR) & IRBODEREZITDHZ Lo TWWb, &
L C. FDA (2% L CT®» Medical Device Exemptions Z /B2 0 &2 59 5, AFFEATIC
I% Regulatory Support FDA HIFEER 2 B TR ) AZ v 708 24 (VR & K
%) BLE S, AMBEFEORE L O TEBE L1772 > T 5, Phase I DIRRDIZ & A
E1Z University of Pittsburgh Medical Center PN CZ3Ejiii ifRE7Z 23, Z D% D EBEIZ U
TR O, WRANTTER A D D722, BIORBREGITZ®#IRT 2560525 (5% T
W2, RAY, AR, TABFURETHEB LMD S D), F7o, FDA HEEERLS
28, FHEFRECMREREHOTODOER LTI ) BAEA S » 78 20 41X ERE S
NTRY ., WHEE OMEHERICARE L TV D,

@ I ESIROIUR & 4 1% DO FE B 5

FEMOFTNE 4T $80.1 million T, fil # ® Faculty 2315 L TW D HFEE B D 51% 73
RIEATICIME SN D Z & TEL 2> T b, EREE&IRITEBUN D ORFFEE 4 T,
# $60million % (5 % 7%, NIH, DARPA, NSF 75 O#SE&E 412 LT AFIRM 75

% http://www.mirm.pitt.edu/programs/matrix/matrixtable.asp
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MREDESR L THDIEEDOEIGIXELS, 2FE0H% TH D, ZTOMIE N =7
INBFF LD $1.5 million, =6 O %S $3million N EREEIRE L THEITFT LD, W
P ORI NERIZ, FEREFSE 2 41 $24.3 million, FERAFZE %23 $11.5 million, Filid
TR B OWFFEAY $16.6 million, [EHET /N4 ABAFEAY $8.5 million, #HAk T572 6 ONTAE
RKREMFZEAS $8.6 million T&H 5, Fund Raising H{ A X v 7 & HRE 1 — 2 48 E L.
BEMEAICEE L TV D,

@ S ZOWFITHHFEERNE & Bl F O £ LR IK

BAEROTSIE 2007 412 $1billion THo7=R, ZOH b EEIZHERE L TWDH, 4
WL 15 FE=0 5 20 145 & RIE 2 7o AP SCHRRE O EEE 2 2 7208, b3 DA geBa R s 4
WZHT BT DIIT TG OB AT R LT &0 Bl 2 kLT & D058 B BRI 2 S Ao 57
T TV FR I WEE 2, ZD7-DIZ Blue-Cross Blue-Shield @ [EF R K F/)T — & D
THTZEAT > TV 5D, RO O KR 7#I2N 2 T, Health Care Economics &
Regulatory Science OHFFE & AFFEATIE S FEETHLH EHFZ X TV D,

&£

X A3.1.3. /£ XV HEEEE., 1+~ = —, Murphy fi5. Cantini 5if95&. MMEEZ
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O Rice University

KN

Antonios G. Mikos, Louis Calder Professor, Department of Bioengineering, Rice
University

Kurtis Kasper, Ph.D. Faculty Fellow, Department of Bioengineering, Rice University
Mark E. K. Wong, DDS, Chairman and Program Director, Department of Oral and
Maxillofacial Surgery, University of Texas Dental Branch at Houston

Mikos iff 225213, Armed Forces Institute of Regenerative Medicine 7> & #F 9% 3 % %

ZIF Wb, 2y =7 LDO—>ThHbH, Wake Forest-Pittsburgh Consortium d %

TR TH D, KA F B2 —FEIT, WIERFKE TH S Antonios G. Mikos DAl
ZEMTEE (BARBRFEE 72 b ONTEFIRIFZEH Y ) bR L T3 S 417z,

@® Mikos WFEEIZIIT D AEMRMEITE & WFFEATH

5H 25 B 1R DS RE T ufﬂ'vﬁ@'ﬁ‘éﬁﬂﬁﬂ%\é EIREFAT oMLY AFIRM Wake Forest-
Pittsburgh Consortium & L TCHOTARI v g Thd, BAERMICIE. DA EDRBRL
IMEIZ K > THB ORENMEREBFICRH LT, BRELZEHOYOZEAZED M ELE 21
ZEERE A RELT DB & BT 2R DB 21772 > T\ %, Rice KFOMEIHFRE
il & University of Texas Dental Branch 144 Bl = 23 JL [7] CHFZE 2 #EdE L T 5,
Rice REZFHIRIZESZES 2 Fil= 72008, KFEOITHIT  Texas Medical Center & FEEN S,
— K EFEMF 28 XA Tk &L TH Y. University of Texas Medical Center <° Baylor
College of Medicine 72 EEFH & Rt 2 A DAt KT & OILFEFIEDT RV W EREE

ZH D, Rice KEFITIEH TH0AMWE Y B O L OIS HFZEIC B W TEBL L. BR
BVB 2B L Tl Medical Center WOMEERI 2N FEhi 325 &\ 9 AR AR SN TV D

(%)
Y =37 AOMOSERERICE N T, BIELLTOEREZ R E L7 adx
7 NBEIT LTV D,
Burn Repair (BuE)
Compartment Syndrome Repair [ X#H (=2 /3— kA2 ) JEERE
Limb and Digit Salvage (PUf%73 5 ONZFR)
Scarless Wound Healing (oM E - FFEEAAEL

@® AFIRM | X D WF9E B DAL’

GEAL LTI L TRE220F%E ;%'%'T ;’rfocb\Z» FER IS IZIZ RN DO TH D, HFE
BTV MZBWTE, I NIHEDO 7 7 > REIEHA L CWAH 2, W& O X
EWRHDHDT, 2FELHENSITHINLETH D, NIH T A =R e L TOHBMEZR
DA, AFIRM T3 LS L0 & EMME, B2 ER L TR0 BRI OBSIZIX
FRICHE ORI TS T2 E B IXEE L LB 25, AFIRM O vy =7 MI1HETE
Dy —F AREFMOIEH, @Oy ML TIEH T L ICEHEERE S
(BFRHRUA DI ATRE & BB T A28 E 2 5 Le) (THEPIRIZ WM E T 2 R#HEN
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HOV, A NVAP—=U L EPa2—%EFRICEMLTEY ., ZNLREDOEREICIT -
BHLELTHOESHELTWS,

@ [EIRHMFIE DOHEME LR D 2 FALIT [\ 1 7 ik

a7 LNEMR3TFHICITRRICENET D 2L EZHEL LTWD, DO ORIRK,
BRIRAFZE 2 D CUN D, KETIX, [ERTIAS Medical Practice & LT IRB IZHEE., FFrf &
\é_kf\%ﬁﬁﬁ%&\E%ﬁ®ﬁﬂ%%ﬁ_ﬁ?_kﬂﬁbf%b\%®ﬁ§%ﬂ
ALTWD, 2L, 2OV AT ATIEIFEEHEIBAELCLRLTVENIBEELH LD T, #E
mm@mﬁ@%~&)y7@5 YR RE A o TEE L T RERH D, £, 5
JREETRIE & ) K E D B WD - 728 £ Gray Product BAZE 6. — X BEA~DOIBR M
J%B%*fétb@&%ﬂﬁﬁ@%ﬁ‘575%0)%%%@?%% BHEIC Ob\'mi FDA O %35
%95 THE] PUHTH D, Rice KFOFRE & HEIC FDA OBEH B IZGHEZRIT M
Wz SEASDOF T —=N—=FNEROLREDE HE L TND
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O Armed Forces Institute of Regenerative Medicine
2010 4F 11 HIZE M L7721 > Z B =2 —if& 2BV Tld Armed Forces Institute of
Regenerative Medicine (AFIRM) O 58Xk EZ=Z T CnWHar Y —v 7 LD 1 DT
& 5. Wake Forest-Pittsburgh Consortium O Z E#ff 7EdES I AT )& 3 2 5 D BAfR & >
LOBERESDZ LN TE, 2, ar Y —y T A0S E TH D, Anthony Atala i
LB B EBHRILW 72N Z & 2, BSEHE O OBET A FRAEL O T Z
KR D, ERFEBRELEEIUTOLEY TH D,

15 iRe it

John N. Murphy, Executive Director, Research Professor, Department of Chemical and
Petroleum Engineering, University of Pittsburgh

Patrick M. Cantini, Director, Scientific Collaborations, International and Commercial
Service Division, University of Pittsburgh Medical Center

Antonios G. Mikos, Louis Calder Professor, Department of Bioengineering, Rice
University

Kurtis Kasper, Ph.D. Faculty Fellow, Department of Bioengineering, Rice University
Anthony Atala, MD, W.H. Boyce Professor and Director, Institute for Regenerative
Medicine, Chair, Department of Urology, Wake Forest University (&EHEMLD %)

@ AFIRM 3% 3Ok & A AR A%

AFIRM 1% KEEG#BRA (Department of Defense. DOD) £ FiZ  KEEFEOFHKIC L -
TA LIt~ X iy /e inE i 2 X v RN T 2 70 D O R B 76 2 HEE
T2 HB T, 5 EMORFRA GEEOMLEMIZOWTIRBINBHI T 2L D &)
DEHEPALLFNC K 23 —F v VAFEFT L LT, 2008 FFICHE LT, AT Ko THRIRE
niz2->m =V —37 5 (Rutgers - Cleveland Clinic Consortium® 72 & TNMZ Wake
Forest - Pittsburgh Consortium®) & . KEMLAFEEEIHHFZEFT (US Army Institute of
Surgical Research, USAISR) Core, JA T USAISR LH54) ®* NBE LTS, £
V=7 NI AR Oft, 10 BEO KT, EREEEIC L > TR S TS, AFY
N1 oDy =7 AAOERREZ TEL TV, FEBEE THRIRS W=
V=T AOMFEHEER B A A < B S A, F o, FHFEINAIC OV TR, EER 7
ERNFRETH D LWV O FHIE B OHW G, MAGERRS NV BERH D, L
WoT, WY =T MIAEWTHFICHERZHTZ L L0 b, BAVORRO M
7% R RHE 2 728 (Not Compete but Complement) #1772 9 Z & & BHE 2 724
HE 21T/ > TV D,

® AFIRM (T X D HWFFESCHR AR 72 & DN BEAF OWFIEE el 70 BB & D AHE
s CRAG LIt O S IRRE DAL - BEOT-OIZ, IRBANBTICI T 2 THIR
RS TERIRAEZE) TRAESRIER S 2 DW R ) OB H DO AR T 5 2 L &4 H

0 hitp://www.afirm.mil/index.cfm?pageid=about_afirm.consortium.rutgers.overview
4 hitp://www.afirm.mil/index.cfm?pageid=about_afirm.consortium.wake_forest.overview
2 http://www.usaisr.amedd.army.mil/
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& LTHREIR LTS, 207D, X|T LT n Y =7 MIBT 5 FEmNEIL.
FHPEL D S THIH O BPRT, B, MLSIRBEIC R W TEH TE 280k OB
HHEIN TN ENKRERFFETH D (BRI BNE 2B T2 T, EH 72 FEf
LIIZ USAISR & L <UIFE FA Y KREIRFEICEE S, AERRIBEEZZIT D), b
I%. DOD % T2 & % EPi#E mEntstatEl i (Defense Advanced Research Projects
Agency. DARPA) <°f&fd#%4 (Department of Health and Human Services) & D [E3r
AR5 (National Institutes of Health, NIH) (2 X 2HFZE XD HA), NE & 1K
T E R -TND,

DARPA [ Z¥ MO EIR IIREEIR O A2 677, KEMROKE, IEFFEERICB T HE
i (EERKETROLZR L LZLETICE®RT LD L) Okt L #EN G OEL
ICESEOEMBRA~DO B E TR I v g v b L, NEERICAH R & Bbn 2 Eifo
BRFEICIANT 7o 3R, BRERAY ) 7efFgE~ DBk A ERICBWTWD, D=, E A
KPNFAFMEN NS T & RIS, EARR T/ NA 22 AR 55 < Bl R iR R e &
~HEEEITIR->TE Y, Bk Lo AR DYV ERRIZ DOD & CHEAL SN DI
12% b EbN TS, IR & OXEEIT D D, MR E AT IS 72
DD RN STz &Rl S G AITIEBI I SR Sz 0 . R S
LG H5, WHFEOTA T A= ZABIZBIT D6 & LTiE, M- #k1 o
B —T = A AFHBRFE A~ ORI N T 5N D, ZHTKRERREH TH 5,
NIH |2 & DR SR ICIE SRR 2N H 208, o AL RREHEROREEEOM |
ThO ., EHREICEB T LT EZHBIZOID 5T Tnbd, £72, & bR
) THLYEAD 2\ O FTAMIFSE ROT M OB EER U B W TIE, TR & L ToHHiE)
[FERERFZE O R B9 2 AN AUE ] DRRASZRERIRICH O ATREME | I EIRZ E V2
A - BEENITRDI., BHEEEEHICB WL, BET DT EE b T
W ENDWFFERR T DAGRAZ D W CTREIZR AN LI L ST b (72721, 2010 4
DHOEFHIEDOEFIZL Y, HFFEHEOEXNNKIBICEE S, 7HMl - 35 0 K3
2B WT, BHEENA ) RN— 3 VCF G T 2HFHEIC OV TORBA b RO 5 b X
NI o T=DT, 5B OWFEMTE, BIGREICOW T, HrLWEGHIE O b 2 5 2
WL TOEREPMLETHD),

@ AFIRM (T & HHFFEE AR5 DBLIK
e &4 0iF (5 4FM4r) 13 $ 250million T, w3 =7 FHAL CHLEFE B

DY AT LR TWD, BED ) LEMTFEOSHRIT 10% BREICE EF 0 | AR,
BERAFZEIC L 0 < OB E&NTAIN TS, £72. 10%2 Clinical Trial D72 DV E
BREICFETOHNTNDOM, AMFBRICLTE SN TND, 207D, ZLOMETr Y=
F23  AFIRM O&E LA O EE S S L T2 D TWHONRERTH S, T
I, BE&ZOHORIE BLISMC, ERBIZT 72 T & BB HIEE R O 72 DI M B
RRERBIZOVWTHHHAZRO TNDZ E LB LTS, MIEESIIKERETHE (US
Army Medical Research and Material Command, US Navy Office of Naval Research,
72 5 ONZ US Air Force Office of the Surgeon General) @, NIH, Veterans Administration,
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S HITITINBFPRAR M 2 Enb D~ v F o 77 7 o RIBHLE ST,

. AFIRM (28T DHFZER R Ol A2 7 A

FERRIT DUV TIAE 1 [FIBE S 5 2SR O & [R5 12355\ T Progress Report
%?:T%;ﬂ\ WAL, ANSRHMEE E N DRl 25201 5 VAT Al > T D, sz DV,
CIRM THEALTWS, A LA =2 L Ea—DY AT LEEAL LTEY ., HHR
B DR TE LT 5 Technology Readiness Assessment (TRA) Z 4% 2@ L7- 9
E¥ME > 2 =27 (Technology Readiness Level , TRL) (2 & » C&HMFFERRBE D FZ LI HIT
TeBUR & BT D OERE, BAEEERE 25 L T\ 2 (i B AR & BB ~ DI ERLY)
IZAEES T T b, TRL2-4 1 IARET HFFENE ORI FRIGEN . TRL4-5 23 HiEGRA, TRLS
LI EDSEERBFZEIC 6 LT3l A 2 71272 > T 5) 4P IERIGHIZ L ﬁb\ﬁifﬁﬁ'a

OIVIZRREIZKT LTI R Y @WaHiis 52 S v, FRRBREBRSIZ2E L7258 1B g
BNZT ONDHIEI 2> TEY . BEMTEE OTFN—3 3 > OffERfA ki _&“40 T
Do

(%)

Technology Readiness Assessment (TRA) [3°K[E ® National Aeronautics and Space
Administration (NASA) 7% 1980 fFfRIZER L7c, OB CE IR 2 BRI E
DBEFIRE L BRI FETH D, TO%, EUHRE 2L U, EMBUF OFIEE SR 5y
BEBEIC BT, & 2 OBFFESE O B IS A b Thai{b 23D 541, DOD H 4l H © TRA
ZHIEL TS, TRLO LV HfEREREET LV HERINTEY ., HFEOERER LM
DOEEAb, B AIREIC/ D Z & T, MRMICEHL 7 22 20wk, E&IMHOHLRIC
HERAL S TV D,

@ AFIRM (28T 2 BRI D& BT 72 & QN ACR ORFRIGH . AL AR IR

K70y NOREPERI IR OB IZRET 5 &, KET ¥4 2 San
Antonio (24 % USAISR IZE W T, EIH L%t R ECIRBR N e S 15, AFRIM
T O TR EANTBRFS A 5 BRRIFSTIE. &SmO ek aEL B OKRBERT-
BICKBEOMEFEAENIC P 21T KR ZE- LTRSS, EFET /N1 AR
HENZNONR  AFIRM OFFETH 503, F DL I — M DOIRIRENT & ik L TR X 72U
WITFRAD RN ONE L, IBRICBITT 25 E61%, FDAICBIT2@F 0@ 7 r kA
Zw AT D ONKREEZ: “Gray Zone” MLV, TDT=8 ., SRERBINEE Z A LN 5
FEE L TWLONRBIRTH D, 3k USAISR TOIRBRRFH &2 BARHMN & LTz
LEERDO Tt & & L 0 ZhRANTIT 5 72ic b, FDA & oI, s k2R o
TR, FFlZ, FDA#YSE~OD F%ﬁz (F5-2E [ SR B AR PR 8 O B D BRARCZ VIS E D
TR - SRR OB OMEMEZRMESE D) | ZEEHL WD

3 Department of Defense (2009) Technology Readiness Assessment (TRA) Deskbook
www.dod.mil/ddre/doc/DoD_TRA_July_2009_Read_Version.pdf

4 Nolte, William L., et al., (2003) Technology Readiness Level Calculator, Air Force Research Laboratory

(presented at the NDIA Systems Engineering Conference)

% Craver, Jeffrey T., et al., (2006) , Technology Program Management Model, Army Space and Missile Defense
Command Technical Center (presented at the NDIA Systems Engineering Conference)
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@ AFIRM (28BS D HF7EBAF Ot ke &

BTE, W< O OWFZEIXNEFICERRIFZEIZ 4T L, ReCell Spray &9, BYEIZ LD
HE L EEIREICHW D 27 U — T la$% 55 A2 B L T i FDA Medical Class I
Efficacy OFB ] &5 1 2 BB £ CTRIE L JRBRERICT T 728l R E > T s,
5 4 BTk D M BNE DRI & 521 2 T IE T DA, BFIE Bk 53 2 S ZErRE o
R R E WV,
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A3. 2. BFRICHTEHEFEEELEADS 21—

O University of Toronto §#lfiE « A 2 9% B O A 58 i 2%

R

Hospital for Sick Children*

Janet Rossant, Chief of Research, Hospital for Sick Children and University Professor,
Department of Medical Genetics and Microbiology, Department of Obstetrics and
Ginecology, University of Toronto

Janice Nicholson, Senior Manager, Strategic Communications

Chi Chung Hui, Head & Senior Scientist, Developmental & Stem Cell Biology, and
Professor, Department of Molecular Genetics, University of Toronto

James Ellis, Senior Scientist, Developmental and Stem Cell Biology, Hospital for Sick
Children, and Associate professor, Department of Molecular Genetics, University of
Toronto

McEwen Centre for Regenerative Medicine*’
Gordon M. Keller, Director, McEwen Centre for Regenerative Medicine
Shinichiro Ogawa, Postdoctoral Fellow, McEwan Center for Regenerative Medicine

Institute of Biomaterials and Biomedical Engineering"’
J. Paul Santerre, Director an d Professor of Biomaterials, Institute of Biomaterials

and Biomedical Engineering, University of Toronto

@® Hospital for Sick Children & 7%

Hospital for Sick Children i% 1875 4\ F 7 b KFEOfFHEMERY & L TRENL S 47271
WRHERE & Z DO ORI TH YD, Z<DAZ v 7 hr v M RFEEJHEORY
varEFFoTWD, BUEIZ, AU Z USINBRIL LTI T A 7 %A = 0 R 3B O EAiTBH %8
K OFERLEZRES 572D DOEAMZERH TR T & 5 Medical and Related Science
(MaRS) Discovery District (JEFFFHFITHIX) O—MAIZ(rET 5, MaRS #HXIZ1X h =
¥ N REOHT HMOEENFZEFEEI O#E A 1K (University Health Network) (2@ 5
DN T-BATHIMES IV, A X VAMOITe & X BROERFHFIEIZEE LT
O FEFE| 2> TN D,

@® Hospital for Sick Children & #HRHFZEDOEIH Y

F &2 U AN T, MW 2 il fa BLE pF 25 HEHE O 72 12, Ontario Stem Cell
Initiative Z %R E L TV DR, ZOHFLIIEE ZH > T D 05 MaRS #iIXIZ4E F 5 4%E
B CH Y . Hospital for Sick Children £ D 1 > TH 5, FTH. Developmental &
Stem Cell Biology <° Department of Medical genetics and Microbiology 7 E1Z3U T,
o2 U AN BT Dt e O ESEAL & BRIRIGH 2 His U CHEED DG LFJEE C

*® hitp://www.sickkids.ca/index.html
4T hitp://www.mcewencentre.com/index.asp
8 http://www.ibbme.utoronto.ca/Page 13.aspx
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MRJIA < XIEEAT IR > T D,

@® Hospital for Sick Children (23515 5 [E R RIS

1V 7 =T ARSI (CIRM) L5822 1T-> TE 0 . wFghasx Tt H
LTWst ~ ESHME, KENIHOH 2 Tma—a—7 bR itaZ 0T
B %, ESHIEEOIPS Mldh o DA b &8, #E LTV B8k 2 BIREE CHE R
L7c, F£7o. ESHMifa) b FEBOMILIZ 3 RolZmib S E, A2 VOEAICHEE
AL TNWDHEDZ ETHoT=,

@® McEwen Centre for Regenerative Medicine (22T

2003 4£ 12, b v > b K% ® University Health Network (2 J& 9 2 #F %3281 & L C.
McEwen RZEDFGHIT L o TR STz, #fila & FAER OMFZEBR 7 I Refb L 7228
iz T 5, T Td 5 Gordon Keller DWFFEEE TILZLLREMERMMIAL DAt 35 ML EHHEFE O
. BCRE. Mili, MthiRsR oA A ZE & AR LAt sE 2 BB L T b, R Th, IR
B, O, ME 7R &~ OO EEANBITE 213 C o & 9 2 Milaia R I BhES % 1%
BRSSPI BT T VI DR 72 E OB EA Th 5,

@® Institute of Biomaterials and Biomedical Engineering (Z-2\ T

Z ORI 1960 FARITFR L S 17z Institute of Biomedical Electronics & TX 7 DIE
D, hrr b RFOFTEH, EF, WELROLFOFE - EE0E AW e & LT3
JBLCE 7=, MFZERTICHTE 3 2983 1%, University Health Network #1Z U &9 5
MaRS #iX OB # % (Z 0T, REOR YV 3 U 2GS CTIHEI L, A BRI & oEHE TR
&K > TWAHM, RO IERICE W TA—T > IR FXEBRA L, #E - F4H
2> HWFZEIR L DAL L IR Iikam S R D L 2O IC TR L TWD, AT 14 OBFEEM
NHZIT AN, EgTBMEIXEMOIZ), EEHERM, HRE R ELIGICE-> TR,
ZTD3D1IHRYBEELOLFMEEZITR > TV D, @I B EAF 28 1T R
Biomaterial, Tissue Engineering , Regenerative Medicine M #2383 T3 ST
DD, B FEERIZ OV TIIARMFZERT Ofasd N TSt RFEN ORIt % 5 H
T ORI > TV D,
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A4 BHAEERADIKSR

A4. 1. BAEAOSMRE. BEEE. £FAMBIEEMRREEE

B H AT R ELAAE O A 2E 8 B M R Y1 » J-GLOBAL (2B W\ T #flife) TH4
| AR 2% —U— R S5 B ARENOBGEAMZEE 1L, 201142 H 7 H
RE R CENEI 1,622 4, 1,008 4., 2,6054 Th -7 (X A4.1.1,.A4.1.2, 725 NZ
A4.1.3)Y, 2.3 5OF—U— NIZBb DHF7EH OEM B O BN 20 7 £ T OV THA
RI-L A, 3ODF—T— RETICEEN > TWAHSET TERHARTLSE - AR
DIHTHoTe, Flo Tipfifn) & THARE] (I3 aT 2090082 THiRED T 1455
AT [RAEAYS) %] RE1LICEEZR->TWDE—HT, T & M4
AR TR LTIt Rl = — i oA, THAER) & TAEERMEHD 1B L Tt R
Bl & TEYMRE - T/ "M F7atx) L RENTHLZERbroTz, b
ZEnD, BARICEIT 2 LM AR EEET B 8 0 58 43 BF [H OIS DU TR TiE#E N
RERBEZRI-L D 50, il BAERRICEEST 2085 ~E0 < W AERMEFS
A 2=T 4 S BRVIAALTHL 2y, RETTREHRETH DL Z LRI,

BHEMRER . Haex—o—r#aE
. 00 @5 —7—FIRH
O T&fia LT BEERIICHE
I EERE ST AR ICHE
200 | B TBEERILMERHRICE
156 152
150 |
125 122
100 F 92 92
67
53 51 51 51 50 49
s0 | ﬂ 41 38 37 36 36 35
0 I I L] J I J § I L I I_A_I_I_D_A_I_l
% K K % % * B N KK * K K %
@‘« @« %\« %\« ®\°é> @‘& @«f /‘eé%» «‘&f‘ é&‘( . /'e%;&« &b« @‘« Q& &%« @;x" g % %«f ;iér
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