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Introduction: Sources of Economic Impact

Regenerative medicine (RM) and stem cell therapies cause two types of economic impacts:
health-related benefits — cost savings in healthcare, increases in productivity, and the reduction
of premature deaths — all of which have a positive effect on the economy; and attributable
economics benefits that are focused on local and regional economic development, including the
economic impact of public expenditures (increases in GDP, tax revenues, etc), the expansion of
the biotechnology industry (employment, attraction of private funding), and potential revenues
from intellectual property, etc.’ The second category is a function of the size of the investment.
While information on the economic impact of RM is disaggregated and difficult to find, this
report attempts to provide an overview of the data available. The most recent macro-economic
assessments reflect that:

e The 2008 market for regenerative medicine was estimated to be between $2-5 billion.?
e 2009 estimates approximate that the stem cell market (including blood cord banking

and drug development tools) will achieve an annual growth of 29.2% resulting in sales of
$11 billion by 2020.2

Healthcare Cost Savings

e The potential savings from regenerative medicine treatments for the United States in
terms of the direct costs associated with chronic diseases’ that show possible cures
from RM — late-stage Parkinson’s disease, new cases of spinal cord industry, heart
failure, stroke, and insulin-dependent diabetes — is approximately $250 billion a year.* In
2008, healthcare costs in the U.S. were $2.4 trillion and accounted for 16.6% of GDP.

e Studies also show that there are possible gains from early introduction of cures.
Introducing a cure to juvenile diabetes five years earlier — such as in 2030 instead of
2035 — is estimated to generate nearly $12.5 billion in additional productivity.’

e The fields in which RM treatments have shown promise representative significant costs
to the U.S. economy each year. These are:

Disease Cost per year (2007) Current patients
(millions)

Heart failure $50.7 billion 5.2

Insulin dependent $125.1 billion 5.8

diabetes

Stroke $62.7 billion 5.7

Parkinson’s disease $23 billion .65

Spinal-cord industry $37.2 billion .25

! Defined as “those connected with the use of medical care in prevention, diagnosis, and treatment of disease and in the continuing care,
rehabilitation or terminal care of patients.”



Attributable Economic Benefits: Impact of the RM Industry

e Asof 2007, worldwide commercial tissue-regenerative products or services had annual
sales in excess of $1.3 billion.®

e U.S. sales of commercially available stem cell therapies were $15.2 million in 2007 and
$16.5 million in the first two quarters of 2008.’

e In 2008, there were over 500 companies involved in cell therapy, with over 100 involved
in stem cell therapy.8

e 173 companies had products (mainly therapeutic treatments) in US clinical trials in
2008. These companies already have 64 products on the market (as compared to 25 in
2007). In 2008, there were 112 products in preclinical trials, 59 products in Phase 1, 96
products in Phase Il and 41 products in Phase lll. These represent increases of 5%, 181%,
111%, and 156% over 2007, respectively. ?

e The number of stem cell patents issued globally has increased from 111 in 2003 to 539
in 2007.*

Key Industry Parameters: Tissue Engineering,

Regenerative Medicine, and Stem Cell Therapeutics
Worldwide estimates for 2007™
(rounded totals; S [millions])

Total private sector activity $2400
Total commercial sales $1500
Total development-stage spending $860
Number of full time employees 6100
Number of firms or business units 171
Number of firms or business units 47

in commercial stage

Number of firms or business units 57
with products in clinical trials

Percent of companies that are U.S. based 55%

Cumulative patients treated with regenerative | 1,200,000
medicine products*

Capital value of listed firms (50) $4700

*Excludes cord cell banks.




Venture Capital and Private and Public Funding

e In 2009, RM companies acquired $154 million in funds from venture capitalists (4% of
the 2009 amount raised by biotechnology firms). In the past decade, the field has
received $1.46 billion in venture cash."

e |tis estimated that in the last decade, the RM industry raised $765 million to $1 billion
(depending on definitions) from IPOs, PIPEs, and follow-ons."?

Specific Product Impact: Sales and Revenue

e 2007 sales in bioactive bone products reached $700 million dollars and benefited
170,000 patients. 2007 sales of regenerative biomaterials totaled $240 million and
benefited 750,000 patients.™

e Dermagraft, for the treatment of diabetic foot ulcers, has a revenue run rate of over $25

million in 2007.%°

e Apligraft, for the treatment of diabetic skin ulcers, had a 2007 revenue of $30 million
and a greater than 10% revenue growth rate from 2006-2007.°

Commercial Products
Worldwide estimates for 2007

Commercial products

2007 sales (millions)

Cumulative patients

Bioactive bone grafts $700 170,000
Regenerative biomaterials $240 750,000
Cord stem cells $270 v
LSE and cartilage S90 250,000

LSE: Living skin equivalent.

*Cord stem cell donors are not classified as patients.

Top Ten Regenerative Medicine Products




Estimates for 2007

Company Product Product Type Therapeutic | Indication Launch 2007 " 06
Area ww 07
Revenue | Rev
Grow.
Medtronic Infuse Growth factor Bone Spinal 2002 ~$700ME | 18%
w/matrix fractures,
orofacial
fractures,
open tibial
fractures
LifeCell Alloderm Allogeneic Skin Skin 1994 $167.1M | 40%
acellular matrix replacement /
hernia repair
Genzyme Carticel Autologouscell Cartilage Knee repair 1995 ~$88ME | ~30%
based
Stryker OP-1 Growth factor Bone Humanitarian | 2005 ~S80ME | 60%
w/matrix Device
Exemption for
spine fusion &
long bone
fractures
RTI Spinal Allogeneic Bone Spinal 1991 S41.1M 17%
Implants Acellular matrix fractures
Organogenesis | Apligraf Allogeneic Skin Diabetic skin 1998 ~$S30ME | 10%+
Neonatal cells ulcers
w/matrix
Advanced Dermagraft | AllogeneicNeonatal | Skin Diabetic skin 1997 ~S20ME | 10%+
Biohealing cells w/matrix ulcers
Integra Various Allogeneic Skin Skin repair / 2001 ~$20ME | 25%
Lifesciences acellular matrix replacement each
Osiris/ Osteocell Allogeneic cell Bone Fracture 2005 $15.2M 83%
Nuvasive based repair
Cytori Celution Autologouscell Soft Tissue Reconstructive | 2008(ex- | ~S$10- N/A
based (adipose) Breast Surgery | US) 12M*

Regional Economic Impact: Health and Attributable Economic Benefits

e (California. Over the initial funding period of the Proposition 71 initiative, estimated new
tax revenue to the state would amount to $240 million, or 4.5% of the overall cost of the
program. Furthermore, the program would result in the creation of an average of 2,400
jobs per year for years 1-5 (including estimated additional flows from private

investment).®® It is estimated that private investments as a result of the passage of

Proposition 71 could add between $2.2 - $4.4 billion in sales and tax revenue to the
state.' Furthermore, the estimated healthcare cost savings for the state of California
(based on modest assumptions of the impacts of the research on available treatments)




would be $3.4 billion over the time of the program (representing 64% of the cost of the
program).?

e New Jersey. Estimated economic benefits directly related to proposed to invest $270
million for construction and equipment and $450 million for stem cell research include:
the retention and expansion of the biotech industry, royalty payments in the amount of
$1.4 billion, approximately 20,000 new jobs, and up to $71.9 million in new state
revenues during the period from 2006 to 2025.%

e Michigan. There are approximately 770,000 Michigan residents that are afflicted with
conditions with treatments that could be improved by the products of stem cell
research. The current costs for treatment of these diseases is $7.9 billion per year —a
reduced costs savings of just one percent from stem cell research related improvements
would equal in $80 million in cost savings a year — $2.3 billion over thirty years.
Medicaid payments would be reduced by $38,500,000 a year — $1.16 billion over 30
years. Annual gains from reduced absenteeism would be $19.2 million per year, with an
added $8.5 million from reduced deaths. Productivity gains would total $28 million a
year. With 50,000 workers currently in the biotechnology industry, a 1% increase in
employment would create 443 new jobs and $32 million in payroll increases, as well as
354 secondary induced jobs.22

e Texas. Approximately 1,225,000 Texas residents have conditions with treatments that
could be enhanced from stem cell research with estimated healthcare costs of $14
billion and an estimated potential cost savings of $140 million per year.”?

e Georgia Tech. The Georgia Tech/Emory Center for the Engineering of Living Tissue is
estimated to have a direct economic impact (including the cost savings of innovation) of
$78 million and an indirect economic impact (due to out of region funding support) of
$98 million over 9 years.**

States with Stem Cell Research Funding

(as of 2007)*
State Funds State- Executive, Yearin Type of
Appropriated | level Legislative, which research
Institute or Ballot Ini- | initiative being
Created? tiative? passed funded
California S3 billion Yes Ballot 2004 Embryonic,
over adult
ten years
Connecticut $100 million | No Legislative 2005 Embryonic,
over 10 years adult
Illinois $15 million* Yes Executive 2005 Embryonic,
adult
Indiana S50 Yes Legislative 2005 Adult
thousand*




Maryland $15 million* No Legislative 2006 Embryonic,
adult
Massachusetts | $11 million* Yes Legislative 2005 Embryonic,
adult
New Jersey $281 million* | Yes Legislative 2004, 2006 Embryonic,
adult
New York®® $600 million | Yes Legislative 2007 Embryonic,
over 11 years adult
Ohio S27.4 Yes Legislative 2003, 2006 Adult
million*
Washington $350 million No Legislative 2005 Not specified
over ten
years
Wisconsin S65 million*, | Yes Executive 2006 Embryonic,
$440 million adult
proposed
over
multiple
years
*One time expenditure
States Proposing Stem Cell Research Funding
(as of 2007)*’
State Funds State- Executive, Year in Type of
Appropriated | level Legislative, which research
Institute or Ballot Ini- | initiative being
Created? tiative? passed funded
lowa $12.5 million | Proposed Proposal N/A Embryonic,
proposed* before adult
legislature
New Mexico | $6 million Proposed Legislative N/A Embryonic,
proposed* adult

*One time expenditure

Older Macroeconomic Estimates

e The current world market (2006) based on first generation tissue engineering and organ

therapy products represents a $350 billion global industry.?®

e The current world market (2006) for replacement organ therapies is in excess of $350

billion. *® This is approximately 8% of global healthcare spending.*®




Most of the $4 billion investment in regenerative medicine to date has come from
private capital.* Federal investment in RM from 1988 to 2001 only totaled
approximately $250 million dollars.*

It was estimated that in 2000 the United States spent 1% of gross GDP on organ-
replacement therapies.*

In 2003, there were over 70 RM start-up companies globally with a combined annual
expenditure of over S600 million dollars.*

International Competitiveness

40% of RM firms founded since 2000 have been outside the U.S.*®

The Japanese government has invested in the Kobe Medical Industry Development
Project to advance medical care for Japan’s aging society. The plan includes spending
$831 billion by 2010 on therapies and infrastructure. A key component of the Kobe
Medical Industry Development Project is research in cell therapy and regenerative
medicine.*®

It is estimated that China’s Ministry of Science and Technology (MOST) will spend
between $63 and $250 million on regenerative medicine over the next few years.*’
In 2006, South Korea allocated $454 million to stem cell research over the next 10
years.*®

Singapore has allocated $8 billion through 2010 to its Biopolis complex, which is focused
on developing various biotechnologies.39
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