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Introduction  

 

Regenerative medicine (RM) is an emerging interdisciplinary field of research and clinical 

applications focused on the repair, replacement, or regeneration of cells, tissues, or organs to 

restore impaired function resulting from any cause, including congenital defects, disease, and 

trauma.  It has been hailed as a future revolution in medical care.  RM uses a combination of 

several technological approaches that moves it beyond traditional transplantation and 

replacement therapies. These approaches may include, but are not limited to, the use of stem 

cells, soluble molecules, genetic engineering, tissue engineering, and advanced cell therapy. 

Although the overall market is still quite small, it is progressing at an unprecedented pace and it 

has already produced a number of therapies that are being currently used to treat patients such as 

the tissue-engineered skin substitute Apligraf
1 
and the adult stem cellïcontaining bone 

regenerating therapy Osteocel
2
.  Much more research is needed to bring more products to market 

and more funding invested in research is going to be required.  President Barack Obama 

recognizes this and has taken bold action to foster innovation.  His reversal in 2009 of the 

restrictive legislation implemented during President Bush's term is going to open up federal 

funding to scientists who work with embryonic stem cells.  Federal funding for embryonic stem 

cell research is currently being challenged in U.S. federal court and with the upcoming elections 

in November the funding for controversial stem cell research can be put into jeopardy.  

Several pharmaceutical companies are now taking a closer look at regenerative medicine and 

have started to invest in this promising field.  Pharmaceutical giant Pfizer announced in 

November 2009 that it's going to invest up to $100 million in regenerative research, which would 

include both adult and embryonic stem cell research, over a three to five year period.  For the 

most part, the majority of pharmaceutical companies remain cautious as this is still an emerging 

field with challenges ahead. 

 

 

 

_________________________ 

1
Organogenesis Apligraf. FDA approved in 1998.  

2
Osiris Therapeutics Osteocel. Osiris Therapeutics began commercializing the products in 2005 and then sold its 

Osteocel business to NuVasive Inc. back in 2008 for $137 million. 

 

http://www.organogenesis.com/products/bioactive_woundhealing/apligraf.html
http://www.osiristx.com/prod_pipeline.php


4 
 

The U .S. Market   
 

 

The regenerative medicine market is comprised of companies that either harvest, process, purify, 

cryopreserve, store or administer stem cells.  According to Proteus Venture Partners Inc. there 

are 687 regenerative medicine companies worldwide and 386 of them are located in the United 

States.  Europe comes in second place with 226 companies which are  predominantly located in 

the UK.   

 
 Source:  Proteus Venture Partners 
 

 

The major players in the US sorted by 2009 gross revenues are: 

 

 Stryker Corporation*  6.72B  Kensey Nash Corporation 80.65M 

 Zimmer, Inc.   4.10B  Osiris Therapeutics  44.53M 

 Genzyme   4.52B  Cytori Therapeutics  14.73M 

 Kinetic Concepts**   1.99B  NeoStem   11.57M 

 Integra Life Sciences  682.49M Athersys   2.16M 

 RTI Biologics, Inc.  164.53  Geron    1.73M 

 CryoLife, Inc.   111.68M Advanced Cell Technology 1.42M 

 Osteotech, Inc.***   96.68M 

 Orthovita, Inc.   92.85M 

   
*Stryker Corp. also makes OP-1, a biological product to grow bone 

**Its LifeCell business develops tissue regeneration products used in surgical procedures 
** *Acquired by Medtronic in August 2010 for a total of $123M 

Source:  http://www.hoovers.com 

http://www.proteusvp.com/perspective.htm
http://www.hoovers.com/
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In 2008 the US accounted for 90% of the global tissue engineering and regenerative medicine 

market and will remain the largest and enjoy rapid growth.
3
   

 

According to "Tissue Engineering/Cell Therapy:  Products, Technologies & Market 

Opportunities, Worldwide, 2009-2018" issued by MedMarket Diligence, the US leads the world 

in the cell therapy & tissue engineering market but it is expected to grow at a slower pace 

compared to Europe and the rest of the world.  
 

 

 

 
   

 Source: Report #S520, MedMarket Diligence, LLC 
 
 

Mr. Robin Young, a medical industry analyst from RRY Publications, predicts the U.S. 

regenerative medicine market will grow from $146.5 million in 2010 to over $8 billion by the 

year 2020.
4
  The fastest growing fields of regenerative medicine are projected to be in the 

orthopedics and wound healing areas
5
 with an estimated growth of 35-40% for orthopedics 

applications.
6
 

        

 

____________________________ 

3
Worldwide Markets and Emerging Technologies for Tissue Engineering and Regenerative Medicine.  Life Science 

Intelligence. 

4
ThermoGenesis Corp, 2010 Annual Report. 

5
Regenerative Medicine: Industry Briefing ( 2009), Commercial Opportunities and Ontario's Strengths. MaRS 

Advisory Services. 

6
Robin Young's Predictions at the 2010 Stem Cell Summit in NYC. February 24, 2010. 

http://mediligence.com/rpt/rpt-s520.htm
http://mediligence.com/rpt/rpt-s520.htm
http://mediligence.com/rpt/rpt-s520.htm
http://www.medicalnewstoday.com/articles/141341.php
http://www.thermogenesis.com/CMSFiles/Pdf/Corporate/Form%2010-K%20for%20June%2030%202010%20-%20Final.pdf
http://www.marsdd.com/buzz/reports/regenerativemedicine.html
http://orthostreams.com/?p=3304
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The "Tissue Engineering/Cell Therapy:  Products, Technologies & Market Opportunities, 

Worldwide, 2009-2018" report identifies the market share of worldwide tissue engineering and 

cell therapy by manufacturer in this particular high growth area and is represented in the chart 

below.  Major companies holding a significant market share are Stryker Corporation at 30%, and 

DePuy at 18% followed by Medtronic and Zimmer, Inc. at 16% respectively.  Other key sectors 

that are expected to be impacted by the advent of stem cell therapies by the year 2020 are cardiac 

and vascular disease, neurological diseases, diabetes, inflammatory diseases and dental decay 

and injury.
7
 

 

 
* Others include Angiotech Pharmaceuticals, Inc., Biocomposites, Biocoral Inc., Biomet, Inc., BioMimetic 
Therapeutics, BioSyntech, BioTissue Technologies GmbH, co.don AG, ConMed Linvatec Biomaterials, Inc., Exactech, 
Inc., Fidia Advanced Biopolymers / Anika Therapeutics, Inc., Forticell Bioscience, Inc., Genzyme Biosurgery, Inion 
Ltd, ISTO Technologies Inc., Kensey Nash, Organogenesis Inc., Orthovita, ReGen Biologics Inc., Serica Technologies, 
Inc. (Allergan), Smith & Nephew Ltd., SpineSmith, LP, Synovis Life Technologies, Inc., TEI Biosciences Inc., 
ThermoGenesis, Corp. 

Source: MedMarket Diligence, LLC; Report #S520. 

 

 

_____________________________ 

 
7
ThermoGenesis Corp, 2010 Annual Report 

http://mediligence.com/rpt/rpt-s520.htm
http://mediligence.com/rpt/rpt-s520.htm
http://mediligence.com/rpt/rpt-s520.htm
http://www.thermogenesis.com/CMSFiles/Pdf/Corporate/Form%2010-K%20for%20June%2030%202010%20-%20Final.pdf
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Current Therapies  
 

 

Regenerative Therapies are being developed worldwide for virtually every disease or medical 

condition.  Several of them have advanced to clinical studies, which means they are being tested 

on human subjects.  There are, however, few regenerative therapies that have been approved for 

widespread use.   

 

One well established therapy is the use of stem cells in bone marrow transplantation.
8
  

Hematopoietic stem cells (HSCs), present in bone marrow and precursors to all blood cells, are 

currently the only type of stem cells commonly used for therapy.
9
  Advanced techniques for 

collecting or "harvesting" HSCs are now used to treat leukemia, lymphoma and several inherited 

blood disorders. 

 

More recently, living skin equivalents have been approved for treatment of diabetic foot ulcers, 

venous leg ulcers, and pressure ulcers.
10

   

 

 

Top 10 Regenerative Medicine Products 
 

Company 

 

Product 

 

Product 

Type 

 

Therapeutic 

Area 

 

Indication 

 

Launch 

 

2007 

Worldwide 

Revenue 

 

'06-'07 

Revenue 

Growth 

Medtronic Infuse Growth 

factor 

w/matrix  

Bone Spinal fractures, 

orofacial 

fractures, open 

tibial fractures  

2002 ~$700ME 18% 

Life Cell Alloderm Allogeneic 

acellular 

matrix  

Skin Skin replacement 

/ hemia repair 

1994 $167.1M 40% 

Genzyme Carticel Autologous 

cell based 

Cartilage Knee repair 1995 ~$88ME ~30% 

Stryker OP-1 Growth 

factor 

w/matrix  

Bone Humanitarian 

Device 

Exemption for 

spine fusion & 

long bone 

fractures 

2005 ~$80ME 60% 

RTI  Spinal 

Implants 

Allogeneic 

acellular 

matrix  

Bone Spinal fractures 1991 $41.1M 17% 

 

_________________________________ 

8
Regenerative Therapies. Pittsburgh Tissue Engineering Initiative. 

9
Regenerative Therapies. Pittsburgh Tissue Engineering Initiative. 

10
Regenerative Therapies. Pittsburgh Tissue Engineering Initiative. 

http://www.ptei.org/interior.php?pageID=96
http://www.ptei.org/interior.php?pageID=96
http://www.ptei.org/interior.php?pageID=96
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Company 

 

Product 

 

Product 

Type 

 

Therapeutic 

Area 

 

Indication 

 

Launch 

 

2007 

Worldwide 

Revenue 

 

'06-'07 

Revenue 

Growth 

Organogenesis Apligraf  Allogeneic 

Neonatal 

cells 

w/matrix  

Skin Diabetic skin 

ulcers 

1998 ~$30ME 10%+ 

Advanced 

Biohealing 

Dermagraf Allogeneic 

Neonatal 

cells 

w/matrix  

Skin Diabetic skin 

ulcers 

1997 ~$20ME 10%+ 

Integra 

Lifesciences 

Various Allogeneic 

acellular 

matrix  

Skin Skin repair / 

replacement 

2001 ~$20ME 

each 

25% 

Osiris / 

Nuvasive 

Osteocell Allogeneic 

cell based 

Bone Fracture repair  2005 $15.2M 83% 

Cytori  Celution Autologous 

cell based 

Soft Tissue 

(adipose) 

Reconstructive 

Breast Surgery 

2008 

(ex-US) 

~$10-12M N/A 

E=estimated from various sources 

*=company projections for 2008 

 

Source:  Company 10K Information, Frankel Analysis Group.  As referenced in Gregory Bonfiglio (2009), "Commercializing 

Regenerative Medicine:  Translating Great Science into Successful Business."  Presentation - GTCBio 5th Modern Drug 

Discovery and Development Summit (M3D).  Proteus Venture Partners. 

 
 
 
Most Recent Scientific  Breakthroughs  
 

 

¶ Cell Reprogramming - Harvard Stem Cell Institute (HSCI) researchers achieve major 

breakthrough in cell reprogramming of human adult cells.  They have developed a 

technique that can quickly create safe alternatives to human embryonic stem cells, a 

major advance toward developing a less controversial approach for treating a host of 

medical problems. 

¶ Reviving Heart Cells - Scientists at the Gladstone Institutes, a research foundation 

affiliated with the University of California-San Francisco, announced that they have 

succeeded for the first time in creating beating heart cells from other types of adult cells. 

¶ Researchers Engineer Adult Stem Cells that do not Age - University at Buffalo (UB) 

biomedical researchers have engineered adult stem cells that scientists can grow 

continuously in culture, a discovery that could speed development of cost-effective 

treatments for such diseases as heart disease, diabetes, immune disorders and 

neurodegenerative diseases.  The researchers say the breakthrough overcomes a 

frustrating barrier to progress in the field of regenerative medicine: the difficulty of 

growing adult stem cells for clinical applications. 

http://www.ucop.edu/ott/industry/documents/bonfiglio_stemcell.pdf
http://www.ucop.edu/ott/industry/documents/bonfiglio_stemcell.pdf
http://www.myscience.us/wire/hsci_researchers_achieve_major_breakthrough_in_cell_reprogramming-2010-Harvard
http://www.kqed.org/quest/blog/2010/08/05/new-approach-to-creating-heart-cells-could-make-transplantation-unnecessary/
http://www.gladstone.ucsf.edu/gladstone/site/gweb1/
http://www.buffalo.edu/ubreporter/2010_10_07/stem_cells
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Regenerative Medicine gains interest from Big Pharma  
 

 

The opportunities for regenerative medicines are immense especially in light of an ever-

increasing ageing population with associated ailments but Big Pharma remains cautious.  Much 

more research needs to be done to pinpoint which therapies will work and are going to be money 

makers for pharmaceutical companies.
11

  An interesting article published in Bloomberg 

Businessweek September 27 - October 3, 2010 magazine issue, reports that Stem Cells may help 

predict drug side effects which can save Big Pharma a lot of money.  For more than a decade, 

stem cells (master cells that form all other cells in the body) have been hailed as potential 

treatments for Parkinson's disease, spinal cord injuries, and diabetes.  While those advances are 

years away, Big Pharma has begun using the cells to help identify potentially dangerous side 

effects from drugs under development before they undergo expensive human trials. 

 

Earlier this year, Roche scientists used heart tissue made from stem cells to test an antiviral drug 

it had abandoned two years earlier because it caused irregular heartbeats in rodents and rabbits.   

The same dangerous effect were seen in the lab using the stem cell-generated heart cells.  The 

finding is important to drug researchers because it showed that human tissue grown from stem 

cells can mimic the body's reaction to medicines, helping spot side effects early.  This matters 

greatly in an industry that can spend upward of $4 billion to produce a new drug.  Using stem 

cells to test new drugs at an early stage can help researchers pinpoint the drugs that work and 

also the ones that are toxic.  The savings for pharmaceutical companies can be substantial. 

Cellular Dynamics International made the heart cells used by Roche and is also being tested by 

Glaxo and Pfizer.  The company is now producing more than 7 billion heart cells a month made 

from skin and blood.  Next year the company plans to start selling liver and nerve cells as well. 

 

Thus far, Pfizer is the only big pharma company to set up a research unit specifically dedicated 

to regenerative medicine.  Set up in late 2008, Pfizer Regenerative Medicine employs around 50 

full -time scientists at centers in Cambridge UK (neural, sensory disorders) and Cambridge, US 

(cardiac, endocrine disorders). 

 

Pfizer recently set up a deal with stem cell company Athersys to develop and commercialize the 

latterôs MultiStem technology for  inflammatory bowel disease.  MultiStem is a patented and 

proprietary cell therapy product that consists of a class of stem cells obtained from the bone 

marrow of healthy adult donors.  As such, it is the type of stem cell therapy that Big Pharma is 

likely to be most comfortable with.  The deal is worth $6 million upfront, with milestone 

payments and royalties to follow. 

 

Pfizer has another agreement with University College London (UCL) on developing a stem cell-

based therapy for age-related macular degeneration (AMD), which is a leading cause of 

blindness in older people and for which there is currently no really effective therapy. Pfizer will 

 fund the development of therapies for AMD and other related retinal diseases. They have a 

further agreement with Novocell, which is developing a hESC-based therapy for diabetes, hoping 

to supply pancreatic cells that make insulin. 

 

_______________________ 

 
11

Regenerative medicine: small steps towards the great leap forward (2010). InPharm. 

http://www.businessweek.com/magazine/content/10_40/b4197022579389.htm
http://www.businessweek.com/magazine/content/10_40/b4197022579389.htm
http://www.inpharm.com/news/regenerative-medicine-small-steps-towards-great-leap-forward
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Source: TIGENIX's Business and Financial  Update for the First Half of 2010. Press Release August 27, 2010 . 

 

 

 

Meanwhile, GlaxoSmithKline signed a five-year $25 million deal with the Harvard Stem Cell 

Institute (HSCI) in late 2008, with projects in cardiovascular, obesity, oncology, neurology, 

muscle, and immunology now underway.  HSCI represents one of the worldôs largest 

concentrations of biomedical researchers, bringing together the University, the Medical School 

and 11 teaching hospitals and research institutions including Massachusetts General Hospital, 

Joslin Diabetes Center and the Dana Faber Cancer Institute. 

 

Regenerative medicine is also an area of significant and developing interest at AstraZeneca, 

according to Alan Lamont, director, Science & Technology Alliances: ñWe are pursuing  

regenerative medicine projects through both internal work and external collaborations that are 

aligned to our existing areas of disease interest such as respiratory and inflammation, 

cardiovascular and metabolic and neuroscience and that offer the opportunity to address unmet 

medical need in different patient populations.ò
12

 

 

 

 
_______________________________________ 

12
Regenerative medicine: small steps towards the great leap forward (2010). InPharm. 

http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Tissue/ucm062592.pdf
http://www.hsci.harvard.edu/
http://www.hsci.harvard.edu/
http://www.inpharm.com/news/regenerative-medicine-small-steps-towards-great-leap-forward
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Product Development Challenges  
 

 

1.  Product Regulation 
 

While regulations vary from one country to another, a few features are common to almost all 

jurisdictions:  most human cellular and tissue-based products are considered biologics; there is 

minimal regulation concerning autologous use where the donor and the recipient of such 

products is the same person; and manufacturers of these products must meet Good 

Manufacturing Practice (GMP) and Good Tissue Practice (GTP) guidelines.
13 

 

In the U.S. regenerative medicine falls under the auspices of the FDA.  The FDA has been 

developing a unified approach to the regulation of new regenerative medicine products by 

consolidating a number of regulatory programs into the Office of Cellular, Tissue, and Gene 

Therapies (OCTGT).  This office is responsible for tissue, cellular therapy, gene therapy,  

cellular plus gene therapies, and tissue engineering.  In addition, the FDA also created the 

Office of Combination Products (OCP) in 2002 to accelerate the regulatory review process of 

products that combine two or more regulated components, such as drug/device (e.g. drug-

eluting stent), biologic/device (e.g. bioartificial organs), drug/biologic (e.g. recombinant 

proteins), or drug/device/biologic (e.g. orthopedic implant with anti-inflammatory drugs and 

growth factors) that are physically, chemically, or otherwise combined or mixed and produced 

as a single entity.  On September 23, 2009, the FDA issued a new Proposed Rule for these 

products.  
  
 

2.  Legislation 
 

The United States' restrictive federal stem cell policy has created a window of opportunity for 

other countries to lead the regenerative medicine race.  In June 2007 President George W Bush 

vetoed the attempt by Congress to ease restrictions on stem cell research funding.  In the 

meantime, private industry, which is not affected by federal funding policies, has created new 

embryonic stem cell lines and a number of states encourage private investments and 

public/private partnerships at the state level.  Eight states, California, Connecticut, Illinois, 

Iowa, Massachusetts, New Jersey, New York, and Rhode Island have statues that prohibit 

human cloning only for the purpose of initiating a pregnancy, or reproductive cloning, but 

allow cloning for research.  President Barack Obama's 2009 reversal of the restrictive 

legislation implemented during President Bush's term opens up federal funding to scientists 

who work with embryonic stem cells.  In August of this year, a lawsuit has been brought 

against President Obama's order.
14

  Dr. James Sherley, a biological engineer at Boston 

Biomedical Research Institute, and Theresa Deisher of Washington-based AVM 

Biotechnology have challenged the federal funding of human embryonic stem cell research in 

_________________________ 

 
13

Regenerative Medicine: Industry Briefing ( 2009), Commercial Opportunities and Ontario's Strengths. MaRS 

Advisory Services. 

 
14

U.S. Resumes Funding Controversial Stem Cell Research (2010). Reuters. 

http://www.fda.gov/downloads/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Tissue/ucm062592.pdf
http://www.regulations.gov/search/Regs/contentStreamer?objectId=0900006480a29c7a&disposition=attachment&contentType=html
http://www.marsdd.com/buzz/reports/regenerativemedicine.html
http://www.reuters.com/article/idUSTRE6893Y020100910
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U.S. federal court.  They argued it violated U.S. law because human embryos were destroyed 

and it created unfair competition for limited money for their own work on adult stem cells.  

U.S. District Judge Royce Lamberth ruled on August 23rd, 2010, that the research violated 

U.S. law because it involved destroying human embryos.  The ruling was a setback for 

President Barack Obama, who had tried to expand the research.  In the latest back-and-forth on 

the issue, a U.S. appeals court on September 9th granted an Obama administration request to 

temporarily lift Judge Lamberth's ban on federal funding of research involving human 

embryonic stem cells.  The lawsuit is still pending and the upcoming elections in November 

can put President Obama's executive order in jeopardy. 

 

3.  Scientific and Technological Challenges 
 

¶ Much more research is required to understand the cues and signals that regulate cell 

differentiation.
15

 They may differentiate uncontrollably into many types of cells when 

injected directly into the body and cause a tumor.  Scientists are trying to determine 

which growth factors are needed to control this differentiation. 

 

¶ Scaffold material determination, cell interactions with scaffold materials, functional 

integration of the tissue, and the modulation of development using humoral cues are 

still being optimized.
16

   

 

¶ The right biomaterials are not available to the medical device industry.  Virtually all 

currently used medical implant materials will not degrade in the body, making them 

useless for the design of tissue scaffolds.
17

  

 

¶ Need many cells to transplant - The process of identifying, isolating and growing the 

right kind of stem cell, a rare cell in adult tissues, is painstaking.
18

  Pluripotent stem 

cells, such as embryonic stem cells, can be grown indefinitely in culture and have the 

potential to become any cell in the body (including tissue-specific stem cells), but this 

process is very complex and must be tightly controlled.
19

  Much work needs to be done 

to ensure this can be performed safely and routinely.  
 

 
 

 

_______________________ 

 
15

Regenerative Medicine: Industry Briefing ( 2009), Commercial Opportunities and Ontario's Strengths. MaRS 

Advisory Services. 

16
Regenerative Medicine: Industry Briefing ( 2009), Commercial Opportunities and Ontario's Strengths. MaRS 

Advisory Services. 

17
New Jersey Center for Biomaterials, Biomaterials Research FAQs 

18
Stem Cell Facts:  The Next Frontier?. International Society for Stem Cell Research 

19
Stem Cell Facts:  The Next Frontier?. International Society for Stem Cell Research 

http://www.marsdd.com/buzz/reports/regenerativemedicine.html
http://www.marsdd.com/buzz/reports/regenerativemedicine.html
http://www.njbiomaterials.org/web/index.php?p=about&s=29738
http://www.isscr.org/public/ISSCR08_PubEdBroch.pdf
http://www.isscr.org/public/ISSCR08_PubEdBroch.pdf
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¶ Transplanted cells must be safe - Several avenues are being explored on how to create 

them to safely avoid problems of rejection and immunosuppression that typically 

occurs with transplants from unrelated donors.
20

 
 

 

4.  Intellectual Property 
 

 The Intellectual Property landscape for the regenerative medicine sector is complex to 

navigate, reflecting a rapidly increasing number of patents filed and a large number of patents 

that have an impact across all aspects of regenerative medicine including cell isolation, 

expansion, differentiation and routes of administration to the patient.
21 

  Furthermore, there are 

dominating patents with broad claims, such as the three WARF patents (Wisconsin Alumni 

Research Foundation patents: US Patent 7029913, US Patent 5843780 and US Patent 

6200806), that restrict the exploitation of human embryonic stem cells.
22

 

 

WARF, affiliated with the University of Wisconsin, holds three stem cell patents that in the 

view of many scientists impede the progress of research. Arising from work done in the 1990s 

by Wisconsin researcher James Thomson, the patents give WARF rights not only over 

technology used to derive stem cells but also over all human and primate embryonic stem cell 

populations in the United States that have been derived from fertilized embryos. Private  

companies must pay WARF hefty fees to do research with the cells, and university-based 

researchers, although only charged minimal fees, complain about the red tape involved in  

using the patented materials ( Science,13 April 2007, p. 182).  These patents are being 

challenged by researchers who claim that they are overly broad and restrictive, and inhibit 

researchersô access to stem cell lines due to high licensing costs.
23

  The U.S. Patent and 

Trademark Office (USPTO) is re-examining these patents and on April 28, 2010, the Board of 

Appeals and Interference (BPAI) of the USPTO reversed an earlier decision that upheld the 

claims of U.S. Patent Number 7,029,913, one of the trio of patents owned by WARF.  The 

patent office said that it now agrees with the argument made by two foundations (Foundation 

for Taxpayer and Consumer Rights in Santa Monica, Calif., and the Public Patent Foundation 

in New York City) that Thomson's work covered by the single patent could have been 

performed by other scientists who were doing similar things in rats, mice and other species.
24

 

The rejection does not affect a decision the patent office made in early 2008 to uphold two 

other basic embryonic stem cell patents held by WARF. 

 

 
________________________ 
 
20

Stem Cell Facts:  The Next Frontier?. International Society for Stem Cell Research 

21
Regenerative nanomedicines: an emerging investment prospective? (2010). Journal of the Royal Society Interface. 

 
22

Regenerative nanomedicines: an emerging investment prospective? (2010). Journal of the Royal Society Interface.  
 
23

Latest WARF patent decision further underlines legal questions about ownership of life (2010).  Stem Cell 

Network. 

 
24

WARF loses a round in stem cell patent dispute (2010).  Journal Sentinel. 

http://www.sciencemag.org/cgi/content/summary/316/5822/182
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=/netahtml/PTO/srchnum.htm&r=1&f=G&l=50&s1=7,029,913.PN.&OS=PN/7,029,913&RS=PN/7,029,913
http://www.isscr.org/public/ISSCR08_PubEdBroch.pdf
http://rsif.royalsocietypublishing.org/content/early/2010/09/04/rsif.2010.0351.focus.full.pdf+html
http://rsif.royalsocietypublishing.org/content/early/2010/09/04/rsif.2010.0351.focus.full.pdf+html
http://scnblog.typepad.com/scnblog/2010/05/latest-warf-patent-decision-further-underlines-legal-questions-about-ownership-of-life-1.html
http://www.jsonline.com/business/92682039.html
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Federal and State Funding  
 

 

Federal funding from the National Institutes of Health is the primary driver of biomedical 

research in the United States.  NIH spends over $28.5 billion a year on biomedical research, far 

more than any private funding body or individual state.
25

  According to Proteus Venture Partners, 

US federal funding allocated to regenerative medicine is projected to reach $600M/year.   

 

 
 

This is thanks to recent political and policy changes in Washington since Barack Obama became 

President.  His recent reversal of the restrictive legislation implemented during President Bush's 

term has marked the beginning of US federal funding increase in this promising and exciting 

field of medicine.  Now scientists are finally able to receive federal funding when working with 

new embryonic stem cells as opposed to being limited to just 12 pre-existing cell lines.  This is 

huge for the regenerative medical industry.  For the next ten years, President Obama plans to 

double the budgets of key science agencies such as the National Institutes of Health , the 

National Science Foundation, the Department of Energy's Office of Science, and the National 

Institute of Standards and Technology in order to foster economic growth and create millions of 

high-tech jobs across the country.
26

  A recent law suit in U.S. federal court that is still unresolved 

and upcoming elections in November can alter President Obama's plans and put a stop on federal 

funding for embryonic stem cell research. 

 

______________________ 

 
25

Divided We Fail: The Need for National Stem Cell Funding (2007). Center for American Progress. 

26
Investing in America's Future:  Barack Obama and Joe Biden's Plan for Science and Innovation 

http://www.americanprogress.org/issues/2007/04/pdf/stem_cell_report.pdf
http://www.forbes.com/2009/03/09/obama-stem-cells-lifestyle-health-stem-cells-ban.html
http://www.americanprogress.org/issues/2007/04/pdf/stem_cell_report.pdf
http://www.barackobama.com/pdf/issues/FactSheetScience.pdf
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Other countries around the world are also recognizing the potential of regenerative medicine in 

terms of investment and job creation.  Worldwide funding for this exciting field is expected to 

reach $14B worldwide in 10 years and the US accounts for a big slice of it. 

 

 

States that fund stem-cell studies: 

 

New Jersey in 2004 became the first state to support stem-cell research, earmarking $10 million 

to be distributed over 10 years to university, non-profit and commercial labs in the state. 

 Lawmakers have since appropriated another $15 million for grants and $9.5 million to cover 

administrative costs of the program.  

 

California voters in 2004 approved Proposition 71, a 10-year, $3 billion funding program. The 

program became embroiled in legal proceedings over patent rights to the resulting discoveries 

and the makeup of the grant programôs governing board. Because funding was stalled, Gov. 

Arnold Schwarzenegger (Republican) gave the program a state loan of $150 million in August 

2006. This year, California's 

stem-cell program may run 

out of money because the 

state's fiscal crisis and 

problems in the financial 

markets have prevented it 

from issuing bonds. 

Connecticut Gov. M. Jodi 

Rell (R) signed a measure in 

June 2005 to provide $100 

million in state funding over 

10 years for embryonic stem-

cell research.  

Illinois Gov. Rod 

Blagojevich (D) directed the 

public health department in 

July 2005 to grant $10 

million to stem-cell projects 

over 10 years and added $5 

million more to the fund in 

July 2006 after Bush vetoed a 

bill seeking to open up federal funding for the science.  

Maryland Gov. Robert Ehrlich (R) signed a measure in 2006 appropriating $15 million in 

general funds to be distributed in 2007. First-term Gov. Martin OôMalley (D) appropriated an 

additional $23 million to be distributed in 2008.  

New York Gov. Eliot Spitzer (D) signed a budget measure in April 2007 that set aside $600 

million for stem-cell research over the next 11 years.  
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Massachusetts Gov. Deval Patrick (D) in June 2008 approved $1 billion in grants for life 

science studies, including stem cell research.  

Wisconsin Gov. Jim Doyle (D) created a $750 million investment fund, including public and 

private money, to build a research facility where embryonic stem-cell studies may be conducted. 

States with legal support for stem-cell studies: 

Michigan voters in 2008 approved a constitutional amendment making all forms of embryonic 

studies approved by the federal government legal in the state. The measure overturned a 1978 

law banning all research involving human embryos, but leaves on the books a 1998 law 

prohibiting human cloning techniques. 

Iowa Gov. Chet Culver signed a bill in 2007, repealing a 2002 ban on the studies and ensured the 

legality of all forms of stem-cell research approved by the federal government. 

Missouri voters in 2006 approved a constitutional amendment ensuring the right to practice the 

science and receive the resulting therapies. The measure came in reaction to legislative attempts 

to ban the studies. 

 

 

State Initiatives for Stem Cell Research: 

 

 California Institute for Regenerative Medicine (CIRM) Makes grants and provides loans 

for stem cell research, research facilities, and other research opportunities at California 

universities and research institutions.  

  

 Connecticut Stem Cell Research Program Provides grants-in-aid for conducting 

embryonic or human adult stem cell research. 

   

 Illinois Regenerative Medicine Institute (IRMI) Awards grants to Illinois medical 

research facilities to fund stem cell research involving adult, cord blood, and embryonic stem 

cells. 

   

 Maryland Technology Development Corporation (TEDCO) Provides emerging 

technology companies and university researchers with funding and specialized technical 

assistance. 

  

 New Jersey Stem Cell Research Program Awards individual research and core facility 

grants to support human embryonic stem cell research. 

   

 New York Stem Cell Science (NYSTEM) Supports basic, applied, translational or other 

research and development activities that will advance scientific discoveries in fields related to 

stem cell biology.  

  

 Ohio Center for Stem Cell and Regenerative Medicine A multi-institutional center (Case 

Western Reserve University, University Hospitals Case Medical Center, the Cleveland Clinic, 

Athersys, Inc., and Ohio State University). Provides basic and clinical research programs, 

http://www.cirm.ca.gov/
http://www.ct.gov/dph/cwp/view.asp?a=3142&q=389702&dphNav_GID=1825
http://www.idph.state.il.us/irmi/stem_cells_overview.html
http://www.marylandtedco.org/publications/index.cfm
http://www.state.nj.us/scitech/stemcell/grants/index.html
http://stemcell.ny.gov/
http://ora.ra.cwru.edu/stemcellcenter/
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biomedical and tissue engineering programs, and the development and administration of new 

therapies.  

  

 Stem Cell Research State Laws The National Conference of State Legislatures provides 

an overview of the state laws and pending legislation on stem cell research.  

  

 Interstate Alliance on Stem Cell Research (IASCR) Fosters effective interstate 

collaboration, helps states develop research programs, and promotes efficient and responsible use 

of public funds. 

 

 

Research Programs at Universities and Institutions  

  

 Harvard Stem Cell Institute (Cambridge, MA) Supports research into all aspects of stem 

cell biology, with special emphasis on those areas with the greatest potential for improving 

human health.  

 McGowan Institute for Regenerative Medicine (Pittsburgh, PA) Established for 

University of Pittsburgh School of Medicine and University of Pittsburgh Medical Center 

scientists and clinical faculty working to develop tissue engineering, cellular therapies, 

biosurgery, and artificial and biohybrid organ devices.  

 National Human Neural Stem Cell Resource (Orange, CA) Provides neural stem cells 

harvested from the post-natal, post-mortem, human brain to the research community for stem cell 

research.  

 New York Stem Cell Science (NYSTEM) (Albany, NY) Supports basic, applied, 

translational or other research and development activities that will advance scientific discoveries 

in fields related to stem cell biology.  

 Pittsburgh Development Center of Magee-Womens Research Institute (Pittsburgh, PA) 

Explores the molecular biology of cell function, including the potential of stem cells for treating 

human disease.  

 Sloan-Kettering Institute (New York, NY) Part of the Memorial Sloan-Kettering Cancer 

Center, the world's oldest and largest private institution devoted to patient care, education, and 

research into cancer.  

 Stanford University School of Medicine/Institute for Cancer/Stem Cell Biology and 

Medicine (Stanford, CA) Explains Stanford's involvement and perspective on stem cell issues, 

with links to related sites.  

 Texas Heart Institute Stem Cell Center (Houston, TX) Dedicated to the study of adult 

stem cells and their role in treating cardiovascular disease, including clinical trials (in human 

patients), as well as many preclinical studies (in the laboratory) using stem cells.  

 Tulane University Center for Gene Therapy (New Orleans, LA) Prepares and distributes 

well-characterized marrow stromal cells (MSCs) derived from adult human and rodent bone 

marrow using standardized protocols.  

http://www.ncsl.org/programs/health/Genetics/embfet.htm
http://www.iascr.org/
http://stemcell.harvard.edu/
http://www.mirm.pitt.edu/
http://www.nhnscr.org/
http://stemcell.ny.gov/
http://www.pdc.magee.edu/
http://www.mskcc.org/mskcc/html/8726.cfm?Criteria=stem+cells
http://mednews.stanford.edu/stemcell-index.html
http://mednews.stanford.edu/stemcell-index.html
http://texasheart.org/stemcell
http://www.som.tulane.edu/gene_therapy/
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 University of California, San Francisco/Developmental and Stem Cell Biology Program 

(San Francisco, CA) Highlights of UCSF human embryonic stem cell research.  

 University of Minnesota: Stem Cell Institute (Minneapolis, MN) Works to enhance 

understanding of stem cells' potential to improve human and animal health.  

 University of Wisconsin/Embryonic Stem Cell Research (Madison, WI) Scientists at 

UW-Madison were the first to successfully isolate and culture human embryonic stem cells.  

http://www.ucsf.edu/research/stem_cells.html
http://www.stemcell.umn.edu/
http://www.news.wisc.edu/packages/stemcells/

