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Regenerative medicine and geographic clusters --
linking the ingredients of bioscience innovation

The Massachusetts cluster

“Clusters are geographic concentrations of interconnected companies, specialized suppliers, service
providers, and associated institutions in a particular field that are present in a nation or region.”  Institute for
Strategy and Competitiveness, Harvard Business School

Global Bioscience Clusters

Map by William Hoffman modified from original map published in “More Than the Sum of Their Parts?
Clustering is becoming more prevalent in the biosciences, despite concerns over the sustainability and
economic effectiveness of science parks and hubs” by Andrea Rinaldi, EMBO reports, February 2006.

Global Stem Cell Research Centers

Map by William Hoffman.  Global clustering of stem cell research centers and institutes. The United Kingdom, Singapore,
South Korea and China are investing heavily in the embryonic stem cell field.

Global Culture

Financial Times, June 25, 2009
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Stem Cell Research in Asia-Pacific

From Douglas Sipp, “Stem cells and regenerative medicine on the Asian horizon: An economic, industry and social

perspective,” Regenerative Medicine 4 (6) 911-918, 2009.

Centers of Regenerative Medicine in China

Map modified from Fig. 2 of “Cultivating regenerative medicine innovation in China,” McMahon,

Thorsteinsdóttir, Singer & Daar, Regenerative Medicine 5 (1), 2010.

Stem Cell Network Asia Pacific

www.asiapacificstemcells.org

Creating bioartificial organs from stem cells --
moving from the laboratory to start-up

Regenerative Medicine:  From the Lab to the Start-up

QuickTime™ and a
 decompressor

are needed to see this picture.

“Perfusion-decellularized matrix: using nature’s platform to engineer a bioartificial

heart,” Harald C. Ott et al., Nature Medicine, Jan. 13, 2008.

Regenerative Medicine:  From the Lab to the Start-up

Patent filed with the USPTO August 28, 2006
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Regenerative Medicine: Miromatrix Medical, Inc.
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www.miromatrix.com

“The breadth and depth of the applications for the Miromatrix technology is staggering.  It will
enable the replacement of entire organs (e.g. heart; liver; kidney; pancreas) with non-
transplantable organs harvested from either animals or donors, stripped of their cells and
recellularized with either cells from the recipiet or compatible cells.  The potential market for the

Miromatrix organ replacement technology is enormous….”  Miromatrix Medical, Inc.

Regenerative Medicine:  Recreating the Lung

Orthotopic transplantation of a regenerated left lung construct.  Harald C. Ott et al., “Regeneration and
orthotopic transplantation of a bioartificial lung.” Nature Medicine, July 13, 2010.

Regenerative Medicine:  Recreating the Lung

“Development of a Decellularized Lung Bioreactor System for Bioengineering the
Lung: The Matrix Reloaded,” Andrew Price et al. Tissue Engineering, May 21, 2010

Stem cell research and globalization--

 a look at the dynamics of policy, publications,
patents, and investment

Human Embryonic Stem Cell Research Policy

MBBNet.umn.edu/scmap.html

Map by William Hoffman.  Countries in brown represent 3.8 billion people. Those in light brown allow research
on IVF donations. Those in dark brown also allow nuclear transfer / research cloning. All have banned human

reproductive cloning.

Human Embryonic Stem Cell Research Policy: Financial Times
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Court Ruling in U.S.

Stem Cell Publications per year by country, 2000–2008

Chart from “Cultivating regenerative medicine innovation in China,” McMahon,
Thorsteinsdóttir, Singer & Daar, Regenerative Medicine 5 (1), 2010.

Stem Cell Publications by Country, 2001-2009

From Douglas Sipp, “Stem Cell Research in Asia: A Critical View,” Journal of Cellular Biochemistry 107:
853-856, 2009.

Stem Cell Patents

 

NATURE BIOTECHNOLOGY Volume 28 Number 7 July 2010  

Table 1: Recent patent applications in stem cells 

Patent no .  Assignee  Inventor                            Priority app date    Pub dat e      

WO 
2010060266  

Zensun Shanghai Science & Technology Ltd. 

(Shanghai )  

Zhou M 11/28/200 8  6/3/2010 

WO 
2010059738  

US Department of Health & Human Services 
(Washington, DC) 

Freed WJ, Vazin T 11/18/200 8  5/27/2010  

WO 
2010059965  

Regents of the University of California (Oakland, 
CA, USA) 

Carlson ME et al.  11/24/200 8  5/27/2010  

WO 
2010060031  

Anthrogenesis (Warren, NJ, USA)  Faleck H et al.  11/21/200 8  5/27/2010  

US 
20100129907  

Technion Research & Development Foundation 
(Technion City, Israel)  

Amit M, Itskovitz-Eldor J  10/7/2002  5/27/2010  

US 
20100129910  

Crooks G, Evseenko D Crooks G, Evseenko D 7/2/2008 5/27/2010  

WO 
2010057965  

Projech Science to Technology (Madrid)  Gonzalez Galvez B et al.  11/20/200 8  5/27/2010  

CN 
10170928 8  

The Institute of Radiology & Radiation Medicine of 
the Academy of Military Medical Science of China 

(Beijing)  

Guo Z et al.  9/29/2009  5/19/2010  

CN 
10170928 9  

Zhejiang University (Hangzhou, China )  
Chen X et al.  12/15/200 9  5/19/2010  

KR 
2010051195  

Seoul National University Research & 

Development Business Foundation (Seoul) 
Kang KS, Park JR 11/7/2008  5/17/2010  

KR 
2010047742  

Bio Spectrum (Gunpo-si, Korea) Lee JH, Lee JS, Park D  10/29/200 8  5/10/2010  

 
 

iPS Cell Patents

NATURE BIOTECHNOLOGY Volume 28 Number 1 January 2010  

Table 1: Recent patent applications in induced pluripotent stem (iPS) cells 

Patent no .  Assignee  Inventor  Priority application 
date  

Publication  
date  

WO 
2009137624  

Advanced Cell Technology (Worcester, MA, USA)  Lanza R, Lu S 5/6/2008 11/12/200 9  

WO 
2009136867  

Agency for Science, Technology & Research 

(Singapore)  

Feng B, et al 5/6/2008 11/12/200 8  

WO 
2009137629  

Advanced Cell Technology (Worcester, MA, USA)  Lanza R, Lu S 5/6/2008 11/12/200 9  

US 
20090280096  

Bonham K, et al., Vistagen Therapeutics (S. San 
Francisco, CA, USA)  

Bonham K, et al.  5/9/2008 11/12/200 9  

JP 2009254340  Nagai K (Japan) Nagai K 4/19/2008  11/5/2009  

WO 
2009133971  

Kyoto University (Kyoto, Japan) Okita K, Yamanaka S  5/2/2008 11/5/2009  

WO 
2009131262  

Mirae Biotech (Seoul )  
Jeon K, Kim EY, Park S P  4/25/2008  10/29/200 9  

WO 
2009128533  

National University Corp., Nagoya University (Aichi, 

Japan) 

Ninagawa N, Torihashi S 4/18/2008  10/22/200 9  

WO 
2009122747  

Kyoto University (Kyoto, Japan), Tokyo University 

(Japan) 

Eto K, et al.  4/1/2008 10/8/2009  

WO 
2009140655  

Primegen Biotech (Irvine, CA, USA)  Javier C, et al.  5/15/2008  5/15/2009  

 

Regenerative Medicine:  Economic Value in U.S. Market

“Great Expectations: Private Sector Activity in Tissue Engineering, Regenerative
Medicine, and Stem Cell Therapeutics,” Michael J. Lysaght, Ana Jakelnec, and Elizabeth

Deweerd. Tissue Engineering 14 (2), 2008
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International Society for Stem Cell Research

www.isscr.org

The challenges of developing stem cell therapies into an accepted standard of medical
practice “underscore the need for independent expert peer review prior to clinical investigation
to ensure the integrity of the research and informed consent processes.”

Innovation: The Multi-Millennial Journey

!" !# !$!% !& '&

&
$
(
(

&
)
(
(

&
%
(
(

&
*
(
(

&
#
(
(

&
+
(
(

&
"
(
(

,
(
(
(

&

,

$

)

%

*

#

-
./
01
'2
3
/.
45
61
5
/7
'2
8
9
'7
2
/6
:
'0
7
11
67
;
7
8
10

<
=
11
7
/:

<
6=
>

?
.1
.7
0

@
7
12
66
5
/3
:

A
/.
1.
8
3

@
2
1B

C
/7
7
47

D
=
;
7

E
62
01
'F
5
/8
2
47

G74=89'23/.45615/26'/7H=651.=8'I '&#((0

-6:.83';24B.870

J6741/.F.421.=8

D2.6/=290

K582/'G=4.71:'=F'E./;.83B2;

L8H781.=8'=F'1B7'A211'G172;'J83.87

E73.88.83'=F'1B7'L89501/.26'D7H=651.=8

?2645650'.8H78179

,
&
(
(

'&M,'&M&

E624N'O721B

O.04=H7/:'=F'1B7'P7>'A=/69

'''''''''''''''''''''''''''''</.81.83

.<29'Q,(&(R

.<B=87'Q,((#R

@78126'4=81/=6'=F'S/=01B71.4'6.;T'Q,((,R

C==367'Q&""+R

U5TT67'GS247'V76704=S7'Q&""(R

A=/69'A.97'A7T'Q&"+"R

<7/0=826'4=;S517/'Q&"#*R

L8176'I'G.6.4=8'W2667:Q&"#&R

@28'=8'1B7'@==8'Q&"*"R

D7072/4B'V/.28367'<2/N'Q&"%"R

-./01'021766.17'Q&"%#R

J6741/=8.4'?=;S51.83'QJPLX?R'Y'V/280.01=/'Q&")*!)#R

X1=;.4'T=;T'Q&")%R

G:81B71.4'F.T7/0'Q&"$"R

!"#$%&'%()*%+,-.*"/%01*

23444%),5"$%1*$&5*%6*7,*$-8$19

:;&.,(8&$%<%=*$*(8-6%<%=*/5%>)*&/?

G:81B71.4'T2417/.26'47660

@$A,-*A%B.,/8B&(*$(%6(*5%-*..6%C8DEF6G
<7/0=826'378=;.40'4=;S28.70

G:81B71.4'T.=6=3:'QE.=T/.4N0R

U5;28'378=;7'07Z578479

H,5"$%*5I/?&$8-%6(*5%-*..6% C):EF6G

J*1*$*/"(8;*%5*A8-8$*

@2;;26'46=879'QO=66:'1B7'0B77SR

C7871.4266:';=9.F.79'4=/8

?766'45615/7'B7S21.1.0'X'H244.87

OPX'07Z5784.83'Y'0:81B70.[.83';24B.870

<=6:;7/207'4B2.8'/7241.=8'174B8=6=3:'I '<?D

L8'H.1/='F7/1.6.[21.=8

C7878174B'I'T.=174B8=6=3:'.89501/:

D74=;T.8281'OPX

C/778'D7H=651.=8

U72/1'1/280S62810

OPX'9=5T67'B76.\

<=6.='H244.87

X81.T.=1.40

K*"/

L
&
/.
A
%B
&
B
,
."
(8
&
$

CI
8.
.8
&
$
6G

E*.'M/*B.8-"(8$1%58-/&I*%-/*"(*A%'/&5%-&5B,(*/%-&A*9

(

Modified from Fig. 1, “Catching up with the Economy,” Robert W. Fogel, American Economic Review,

March 1999. With the assistance of James Hudak.

Global Shares of GDP: G7 and the Brics

From Martin Wolf, Financial Times, Feb. 2, 2010.  By 2030, the IMF forecasts that the Asian
GDP will exceed that of the Group of Seven (G7) industrialized economies.

Asia

Leading the Way

International Monetary Fund, June 2010


