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The global landscape of stem cell clinical trials

Li, Atkins & Bubel
Regen. Med. (2014) 9(1), 27-39
L Principle disease/condition targeted
Database of clinical trials (n = 4749) + Cardiovascular disease (278)
| + Non-novel (= 3691 + Neurological disease (16)
l + Cancer (97)
+ Liver disease (67)
Novel (n = 1058) + Bone condition (65)
| | + Other (56)
Stem cell type Stem cell tissue sourcet * Immunodaficiency and other nonmalignant
+ Hematopoietic (whole marrow, CD34:, + Bone marrow (439) hematologic conditions (49)
CD133* or mononuclear fractions) (432) | * Penpheral blood (170) + Gastrointestinal disease (46)

+ Mesenchymal (432) :Hgﬁgﬂ'ﬁry{g} + Cartlage disease (45)
+ Endothelial progenitor cells (69) + Unspecifed (95 ' Systemm eumatological disease (45)
* Other (69) * Adipose tissue (92) ' DIEbEFEE 43
* Neural (22) +Eye (16) * Eye disease (30
* Unspecified (20) + Brain (12) * Skin condition (19)
* Limbal (16) * Placenta (9) * Organ transplant-associated (18)
* Embryonic (6) * Heart (6) *Lung disease (15)
+ Cardiac (6) . * Embryo (6) .+ Kidney coniion (8)




Figure 5. Geographic location of 4749 stem cell clinical trials globally. lllustrates those (A) globally, and in (B) the USA by state,
and (C) Europe and the Middle East by country. The total number of trials is indicated in each blue pie chart, with the proportion of

novel trials, representative of the future of regenerative medicine, indicated in red. (A) Pie charts without numbers denote
regions/countries with fewer than ten clinical trials.
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ZaeEEr iR E R DR
~1958 ¥ ) AEC#HRE (L Stevens, Jackson Lab)

1958 L HfEZEREO—>HT /L (J Gurdon, U Oxford)
1959 o) ZIRIFE BIH) (0 HF) L (MC Chang, Worcester

Foundation)

1978 EFMESL ZHEH E (B EN—E—)

1981 ¥ ) AESHIRE (M Evans, U Cambridge)

1995 Y- JLESHHRE (J Thomson, Wisconsin U)

1998 ERES#ARE (J Thomson, Wisconsin U)

2001 ¥ Rl - ESHIREEL & (C & H#DHAME (T Tada, Kyoto U)
2004-2005 £EFSCNT-ES#HRa iR 3R EE 4 (U Hwang, Seoul U)
2006 ¥ XiPSHAAA (S. Yamanaka, Kyoto U)

2007 EFPSHAAE (S. Yamanaka, Kyoto U; J Thomson, Wisconsin
U)
2013 EFSCNT-ESHIRRVESLREZH (S Mitalipov, Oregon H&S U)

2014 ) ASTAPHIRAER L F 3= LBHEIF 4 (Obokata et al., Riken
CDB)
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- (R TeHE (Y O—> ) ESHIRE SCNT-ES Cells {A#ifa%INF T2 E<HIHAME
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The International Stem Cell Initiative

Nature Biotechnology: advance online publication on 27 Nov 2011
Screening ethnically diverse human embryonic stem cells identifies
a chromosome 20 minimal amplicon conferring growth advantage
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An outline of the steps involved in generating novel PSC-based medicines

ERMAE — FIEREKEHE — BRHR

— BEEERSER CRER) E1/2/310 — EEERL

Basic > Translational >

Clinical

> Practice

*Discovery science

*Model development
*Mechanistic studies
*Initial pre-clinical efficacy

IND

*Tissue Sourcing

*PSC Derivation

*Product Characterization
*CMC manufacturing
*Pre-clinical safety/toxicology
*Definitive pre-clinical efficacy
*Product scale up

*IND process

*Clinical trial design
*Phase 1 trial(s)
*Phase 2 trial(s)
*Phase 3 trial(s)

BLA

*BLA process
*Commercialization
*Marketing
*Adoption into
clinical practice

D D = = g =m0 P>

Time (years)

>

Planning

€

Kleitman, Rao and Owens, Stem Cells Trans Med 2:483-487 (2013)

©2013 by AlphaMed Press

s STEM CELLS
TRANSLATIONAL MEDICINE
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Stem cell support cuts across party lines
NATURE MEDICINE VOLUME 16 | NUMBER 11 | NOVEMBER 2010
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Source: Pew Research Center survey March 21-April 8, 2013, Q58a-d.

Responses ofthose who volunteered "depends onsituation” and those whao did
not give an answer are not shown.
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Pera and Trounson, Nature 498:159-161(2013)

SHIFTING PREFERENCES

In recent years, research on human induced pluripotent stem (iPS) cells has grown rapidly, whereas studies
of human embryonic stem (ES) cells seem to have plateaued. (Data include reviews and research articles.)
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The Race Is On: Human Embryonic Stem Cell Research Goes Global

M. C. DeRouen & J. B. McCormick & J. Owen-Smith & C. T. Scott
Stem Cell Rev and Rep (2012)

Fig. 2 hPSC

publications 2008—

2010, top-10 non-
USA countries.

Legend: Frequency

of the appearance
of human
pluripotent stem
cell (hPSC)
publications in the
primary literature
for the period
2008-2010, by the
top ten non-USA
countries
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Democracy Derived? New Trajectories in Pluripotent Stem

Cell Research
Christopher Thomas Scott, Jennifer B. McCormick, Mindy C. DeRouen,

Jason Owen-Smith
Cell 145, June 10, 2011

How has the development of human induced pluripotent stem
cells (hiPSCs) modified the trajectory of stem cell research?
Here, coauthorship networks of stem cell research articles
and analysis of cell lines used in stem cell research indicate
that hiPSCs are not replacing human embryonic stem cells,
but instead, the two cell types are complementary,
interdependent research tools.

Thus, we conclude that a ban on funding for embryonic stem
cell research could have unexpected negative ramifications
on the nascent field of hiPSCs.

31



Hiilaox=AEICE ZEETZENE HE<OERBIMRAFEIBE

1. ES/ipsHlkatkaiaiiz
ESfliiatk : #IRAIEIH AL S DL TS iE
iPSHIREYk : EHRaH S DAL (Reprogramming))5i&

2. IE5IRE
ZEmMBEIRX MERISDRFE
ZEmMBEIRX MESEEE - H/IVTORFE

3. HilllatkoXEREE. MEEHE
ZEEmEDOAEIESEERITORTR
tkatkdsd ) A - TES ) AZEROF L mEEE
URVEHENICEERES AT LRFE

4. EFHEE, BEUMAREIRER. KEEE

=EDRobustif B X FOB/RMEFAETST EDRFE
MEUciBmesiifa,. subEfiRa. RpzAdlira, pll laDmiEEREDEIR
BeffikatEz OUNERY 5 X7 LADRFE
BB R D Z2EDRMEB LU EEMRBDIRE
ZEEmEDCHlROXEBREERKITORSE
5. RBEMETOF B
KRR T ORARMADME il & mEEE
FIRKL - fkaBiEk. RIE7YtEAZE REBNICEUVEZENEMS AT A



ES/iPSHlRRDS ) LETES ) AOER /RE{EVRD
> HilliRtxDmE il & ERIDEEE

@® ES/PSHIRRKDERMMISEICHVLTIE., ISICRETIIRVLVEESZFHF T T
« PORFREHTTEREEEFICTIELSR. DAELGFIEIEREDE
Rk UIHRMEXDIURINEEDS.

> UEDO T, COLSRERMIIKREEFVERT DHENH DB,

@ ipSHilatxz i 9 SUIRLIBETIREOMAERNEET DI L5, iPS
HRERTIBIULNAD 52 < DEENESTVSEEENENS D, Tz, &l
RTERULTWSS ) ARRZEI SRV TVWSAIEEED DS,

> UEEDDOT. INSRLECHSVWTEEZRZE DMz ERHHRT S
Eh'H B,

® iPSHIRE{FRRBSDMMAEIISTE2TIXBRWNC EHHETNTE D, iPSHikaEk(C
BIBTESIRTA VRADEDHREER L TERINERTHS.
> Ulzho T TES ) ADIREZIRET B Z EhtipSHllkatkDFMCE DT
EETHD.



BEERFMAMICEESNIZE MNE SHlilsA Mk Ot > Okt

‘ ’
—
o~

~
AN
N
| §
N

2. Cell Processing Room

E GHH

| N

3. Monitoring & Management Room



Isolator System

Over view
Multi gas incubator

Work space inside view

Microscorpe and monitor
Pass box
Centrifuge
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Otsuji et al. Stem Cell Reports (2014)
From conventional adherent 2D culture to 3D sphere culture

for large-scale production of human pIurlpotent stem cells

Expregsion of Frozen section
| \ pluripptency

; markefs in more
b SSEA4+  than 98 % cells
after 3 50
passages

2

s
e S

?O

Count
1?0 1
| el B B

Ll
.

llllsl0

P Ny -
III I llllllll I llll—”l] 1 llllllll T

1
10° 10° 10" 10°

FITC-A



http://www.reprocell.com/wp-content/uploads/resources/ReproFF2/Sphere/day5.jpg

Bag culture of hESCs (KhES-1 line) ?tt:,ficeet”a,'?'ep ot

using 200ml gas-permeable bag (2014)
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Cardiac Differentiation of
Human Pluripotent Stem
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