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133 139 295 294 51 50 20 20 561 575 9 10 520 549 2 2
1,698 1,769 3,751 3,746 643 632 251 253 7,134 7,314 116 121 6,614 6,987 26 27

16




2015 2020 2015 2020 2015 2020 2015 2020 2015 2020 2015 2020 2015 2020 2015 2020

0.18% 0.44% 0.05% 0.13% 0.18% 0.45% 0.18% 0.44% 0.01% 0.03% 0.18% 0.44% 0.01% 0.02% 0.18% 0.44%

5.00% | 10.00% 0.90% 2.25% 0.90% 2.25% 6.25% | 15.63% 0.30% 0.90% 6.25% | 15.63% 0.30% 0.90% 6.25% | 15.63%

21.00% | 31.50% 3.50% 5.25% 0.00% 0.10% | 21.00% | 31.50% 0.00% 0.10% | 21.00% | 31.50% 0.00% 0.10% | 21.00% | 31.50%

0.10% 0.30% 0.10% 0.30% 0.10% 0.30% 0.10% 0.30% 0.10% 0.30% 0.10% 0.30% 0.10% 0.30% 0.10% 0.30%

0.00% 0.10% 0.00% 0.02% 0.00% 0.03% 0.00% 0.03% 0.00% 0.01% 0.00% 0.03% 0.00% 0.01% 0.00% 0.03%

0.00% 0.03% 0.00% 0.03% 0.00% 0.03% 0.00% 0.03% 0.00% 0.02% 0.00% 0.10% 0.00% 0.02% 0.00% 0.10%

0.00% 0.10% 0.00% 0.10% 0.00% 0.00% 0.00% 0.10% 0.00% 0.02% 0.00% 0.03% 0.00% 0.02% 0.00% 0.03%

0.00% 0.10% 0.25% 0.50% 0.00% 0.25% 0.00% 0.25% 0.00% 0.25% 0.00% 0.25% 0.00% 0.25% 0.00% 0.25%

0.10% 0.15% 0.10% 0.15% 0.10% 0.15% 0.10% 0.15% 0.00% 0.10% 0.10% 0.15% 0.00% 0.10% 0.10% 0.15%

17




30,000

88,000
12,000
8,000

100,000
184,000
40,000

20,000

2015 2020
p.21 2015 810 2020 2,370
2015 2,310 2020 4,370

18



( )

2015 [2020 2015 |2020 [2015 |2020 |2015 |2020 |2015 2020 |2015 |2020 |2015 | 2020 |2015 [2020 |2015 | 2020
142 | 371 90 | 224 55 | 136 13 32 17 44 10 25 16 33 3| 344| 868
192 | 400 76 | 191 13 32 21 54 25 74 16 43 23 71 5 368| 870

53 83 20 29| - - 5 7| - 1 4 6| - 1 - 1 82| 128

1 2 1 3| - 1| - - 1 3| - - 1 3| - - 4 12

- 125 | - 40| - 1| - 3| - 26| - 2| - 25| - - - 232

- 19 - 40| - 7| - 2| - 26| - 4| - 25| - 1] - 124

- 18] - 39| - - - 2| - 8| - - - 7 - - - 74

- 3 13 26| - 2| - 1 - 13 - - - 12| - - 13 57

388 | 1,021 | 200| 592 68 | 189 39| 101 43| 195 30 80 40 177 10| 811 | 2365

720 | 960 | 720 | 960 60 80 1,500 | 2,000

1,108 | 1,981 | 920 | 1,552 68 | 189 99 | 181 43| 195 30 80 40 177 10| 2311 | 4,365
90

19




1981

2,000

1500

@ 0 00000 agaa

L 1,000

500

20



2,000

1,500

b 1,000

500

2,000

1500

868

870

102

344

368

115

82
30

128

0 4 12

0

0

232

124

0 0

74
0 0

57
0 13

53

2010 | 2015 | 2020

2010 | 2015 | 2020

2010 | 2015 | 2020

2010 | 2015 | @

2010 | 2015 | 2020

21

2010 | 2015 | 2020

2010 | 2015 | 2020

2010 | E| 2020

2010 | 2015 | 2020




Regenerative medicine cell therapies: numbers of units manufactured and patients treated between

1988 and 2010 2010 http://www.alliancerm.org/CMason 2010.pdf

Alliance for Regenerative Medicine Economic Impact of Regenerative Medicine Initial Findings 2010

http://www.alliancerm.org/eco data.pdf

Business opportunities in regenerative Medicine™ Scientia Advisors november 5th,2010 2010

http://www.hbshealthalumni.org/images.html?file id=pHp6SkXaT7s%3D

dendreon-reports-projected-provenge-sales-of-400-million-expansion-plans 2010

http://www.bloomberg.com/news/2011-01-07/

Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat,

World Population Prospects: The 2008 Revision http://esa.un.org/UNPP/

patients beyond bordes healthy Travel media )
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Institute for Science and Society, University of Nottingham 2009
matrices, gels, scaffolds bone substitutes 73
MaRS Advisory Services 64
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Survey of the Cell Therapy Industry and the Main Products in Use and Development Part 1: Summary of

findings 2009 http://hinxtongroup.files.wordpress.com/2010/10/martin cellthersurvey 2009.pdf

Alliance for Regenerative Medicine Economic Impact of Regenerative Medicine Initial Findings 2010

http://www.alliancerm.org/eco data.pdf

Business opportunities in regenerative Medicine Scientia Advisors 2010
http://www.hbshealthalumni.org/images.html?file id=pHp6SkXaT7s%3D
Stryker Fact Book 2009-2010

http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NDU4NzB8Q2hpbGRJRDOtMXxUeXBIP
TM=&t=1
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2010 |2015 2020 2010 |2015 |2020 2010 |2015 |2020 2010 |2015 |2020 2010 |2015 |2020 2010 |2015 2020
222 | 1,109 | 1,981 44 920 | 1,553 74 211 400 24 99 179 8 115 464 372 | 2,454 | 4,577
12 98 178 4 33 59 2 16 30 0.4 3 6 2 13 24 20 164 297
6 49 81 2 16 27 1 8 14 0.2 2 3 0.8 7 11 10 82 135
CPC 120 982 | 1,620 40 327 540 20 164 270 4 33 54 16 131 216 200 | 1,636 | 2,700
6 49 81 2 16 27 1 8 14 0.2 2 3 0.8 7 11 10 82 135
6 28 93 1 23 73 2 5 19 0.6 2 8 0.2 3 22 9 61 215
11 55 186 2 46 146 4 11 38 1 5 17 0.4 6 44 19 123 430
6 28 93 1 23 73 2 5 19 0.6 2 8 0.2 3 22 9 61 215
166 | 1,289 | 2,333 52 485 945 31 217 402 7 49 99 20 169 349 277 | 2,209 | 4,127

1 1 1
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Human Cells, Tissues, and Cellular and Tissue-derived
Products HCT/Ps

21CFR1271 Human Cells, Tissues, and Cellular and Tissue-derived products

Guidance for Industry and FDA Staff Minimum Manipilation of Structual
Tissue Jurisdictional Update CBER/FDA, 2006

Public Health Service Act Section 361 PHS Act361, Title42 USC Section 264

compassionate use of unapproved drug CU ”

1938 FDA
2009 8

Final rule FDA

IND Investigational
New Drug IDE Investigational Device Exemption IND
“Investigator IND” “Treatment IND
”  “Individual IND”
“Emergency IND” 3 “Emergency

Use” “Single Patient/Small Group Access” “Treatment Use Continued Access”

“HDE Humanitarian DeviceExemption ’
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Investigational New Drug IND  Application

Introduction

Pre-IND Consultation Program

Guidance Documents for INDs

Laws, Regulations, Policies and Procedures

Code of Federal Regulations

Manual of Policies and Procedures = MaPPs

Emergency Use of an Investigational Drug or Biologic

Physician Request for a Single Patient IND for Compassionate or Emergency Usel

Related Resources

Introduction

Current Federal law requires that a drug be the subject of an approved marketing application
before it is transported or distributed across state lines. Because a sponsor will probably want to
ship the investigational drug to clinical investigators in many states, it must seek an exemption
from that legal requirement. The IND is the means through which the sponsor technically obtains

this exemption from the FDA.

During a new drug's early preclinical development, the sponsor's primary goal is to determine if
the product is reasonably safe for initial use in humans, and if the compound exhibits
pharmacological activity that justifies commercial development. When a product is identified as a
viable candidate for further development, the sponsor then focuses on collecting the data and
information necessary to establish that the product will not expose humans to unreasonable risks

when used in limited, early-stage clinical studies.

FDA's role in the development of a new drug begins when the drug's sponsor usually the
manufacturer or potential marketer having screened the new molecule for pharmacological
activity and acute toxicity potential in animals, wants to test its diagnostic or therapeutic
potential in humans. At that point, the molecule changes in legal status under the Federal
Food, Drug, and Cosmetic Act and becomes a new drug subject to specific requirements of the

drug regulatory system.

There are three IND types:

An Investigator IND is submitted by a physician who both initiates and conducts an
investigation, and under whose immediate direction the investigational drug is administered or
dispensed. A physician might submit a research IND to propose studying an unapproved drug,

or an approved product for a new indication or in a new patient population.

Emergency Use IND2 allows the FDA to authorize use of an experimental drug in an emergency
situation that does not allow time for submission of an IND in accordance with 21CFR , Sec.
312.233 or Sec. 312.34.4 It is also used for patients who do not meet the criteria of an existing

study protocol, or if an approved study protocol does not exist.
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Treatment IND5 is submitted for experimental drugs showing promise in clinical testing for
serious or immediately life-threatening conditions while the final clinical work is conducted and

the FDA review takes place.

There are two IND categories:

Commercial

Research  non-commercial

The IND application must contain information in three broad areas:

Animal Pharmacology and Toxicology Studies - Preclinical data to permit an assessment as to
whether the product is reasonably safe for initial testing in humans. Also included are any

previous experience with the drug in humans  often foreign use

Manufacturing Information - Information pertaining to the composition, manufacturer,
stability, and controls used for manufacturing the drug substance and the drug product. This
information is assessed to ensure that the company can adequately produce and supply consistent

batches of the drug.

Clinical Protocols and Investigator Information - Detailed protocols for proposed clinical studies
to assess whether the initial-phase trials will expose subjects to unnecessary risks. Also,
information on the qualifications of clinical investigators--professionals  generally physicians

who oversee the administration of the experimental compound--to assess whether they are
qualified to fulfill their clinical trial duties. Finally, commitments to obtain informed consent
from the research subjects, to obtain review of the study by an institutional review board IRB ,

and to adhere to the investigational new drug regulations.

Once the IND is submitted, the sponsor must wait 30 calendar days before initiating any clinical
trials. During this time, FDA has an opportunity to review the IND for safety to assure that

research subjects will not be subjected to unreasonable risk.

This web site is designed for individuals from pharmaceutical companies, government agencies,
academic institutions, private organizations, or other organizations interested in bringing a new
drug to market. Each of the sections below contains information from CDER to assist you in the
IND application process. For specific information, click on a link to go directly to a section or

web page.

FDAHP , IND Application
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/

ApprovalApplications/Investigational NewDrugINDApplication/default.htm
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[Code of Federal Regulations]

[Title 21, Volume 5, Parts 300 to 499]

[Revised as of April 1, 1999]

From the U.S. Government Printing Office via GPO Access
[CITE: 21CFR312.34]

[Page 73-74]
TITLE 21--FOOD AND DRUGS
DEPARTMENT OF HEALTH AND HUMAN SERVICES--Continued
PART 312--INVESTIGATIONAL NEW DRUG APPLICATION--Table of Contents
Subpart B--Investigational New Drug Application IND

Sec. 312.34 Treatment use of an investigational new drug.

a General. A drug that is not approved for marketing may be under clinical investigation for a
serious or immediately life-threatening disease condition in patients for whom no comparable or
satisfactory alternative drug or other therapy is available. During the clinical investigation of the
drug, it may be appropriate to use the drug in the treatment of patients not in the clinical trials,
in accordance with a treatment protocol or treatment IND. The purpose of this section is to
facilitate the availability of promising new drugs to desperately ill patients as early in the drug
development process as possible, before general marketing begins, and to obtain additional data
on the drug's safety and effectiveness. In the case of a serious disease, a drug ordinarily may be
made available for treatment use under this section during Phase 3 investigations or after all
clinical trials have been completed; however, in appropriate circumstances, a drug may be made
available for treatment use during Phase 2. In the case of an immediately life-threatening
disease, a drug may be made available for treatment use under this section earlier than Phase 3,
but ordinarily not earlier than Phase 2. For purposes of this section, the ““treatment use' of a
drug includes the use of a drug for diagnostic purposes. If a protocol for an investigational drug
meets the criteria of this section, the protocol is to be submitted as a treatment protocol under the
provisions of this section.

b Criteria.

1 FDA shall permit an investigational drug to be used for a treatment use under a treatment
protocol or treatment IND if:
i The drug is intended to treat a serious or immediately life-threatening disease;

ii There is no comparable or satisfactory alternative drug or other therapy available to treat

that stage of the disease in the intended patient population;

iii The drug is under investigation in a controlled clinical trial under an IND in effect for the

trial, or all clinical trials have been completed; and

iv  The sponsor of the controlled clinical trial is actively pursuing marketing approval of the

investigational drug with due diligence.

2 Serious disease. For a drug intended to treat a serious disease, the Commissioner may deny
a request for treatment use under a treatment protocol or treatment IND if there is
insufficient evidence of safety and effectiveness to support such use.

3 Immediately life-threatening disease.

i For a drug intended to treat an immediately life-threatening disease, the Commissioner may

deny a request for treatment use of an investigational drug under a treatment protocol or
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treatment IND if the available scientific evidence, taken as a whole, fails to provide a
reasonable basis for concluding that the drug:
A May be effective for its intended use in its intended patient population; or

B  Would not expose the patients to whom the drug is to be administered to an
unreasonable and significant additional risk of illness or injury.

ii  For the purpose of this section, an “‘immediately life-threatening'" disease means a stage of a

disease in which there is a reasonable likelihood that death will occur within a matter of
months or in which premature death is likely without early treatment.

¢ Safeguards. Treatment use of an investigational drug is conditioned on

[[Page 74]]

the sponsor and investigators complying with the safeguards of the IND process, including the
regulations governing informed consent 21 CFR part 50 and institutional review boards 21
CFR part 56 and the applicable provisions of part 312, including distribution of the drug
through qualified experts, maintenance of adequate manufacturing
facilities, and submission of IND safety reports.
d Clinical hold. FDA may place on clinical hold a proposed or ongoing treatment protocol or

treatment IND in accordance with Sec. 312.42.

[52 FR 19476, May 22, 1987, as amended at 57 FR 13248, Apr. 15, 1992]

FDAHP Treatment use of IND - 21 CFR 312.34
http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi? TITLE=21&PART=312&SECTION=34&YEA
R=1999&TYPE=TEXT

Investigational Device Exemption IDE

Premarket Notification FD&C Act 510 510
21CFR8&07

PMA Premarket Approval FD&C A 515 21CFR814
HUD humanitarian Use Device
HDE Humanitarian Device Exemption FD&C
Act 520 21CFR814.100 HCT/P

PMA
HDE

IDE
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Investicational Device Exemption

21CFR 812.1 a FDA IDE

22 3 2

[Code of Federal Regulations]
[Title 21, Volume 8]
[Revised as of April 1, 2010]
[CITE: 21CFR812.1]
TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES

SUBCHAPTER H--MEDICAL DEVICES

PART 812 -- INVESTIGATIONAL DEVICE EXEMPTIONS
Subpart A--General Provisions

Sec. 812.1 Scope.

(a) The purpose of this part is to encourage, to the extent consistent with the protection of public
health and safety and with ethical standards, the discovery and development of useful devices
intended for human use, and to that end to maintain optimum freedom for scientific investigators
in their pursuit of this purpose. This part provides procedures for the conduct of clinical
investigations of devices. An approved investigational device exemption (IDE) permits a device
that otherwise would be required to comply with a performance standard or to have premarket
approval to be shipped lawfully for the purpose of conducting investigations of that device. An
IDE approved under 812.30 or considered approved under 812.2(b) exempts a device from the
requirements of the following sections of the Federal Food, Drug, and Cosmetic Act (the act) and
regulations issued thereunder: Misbranding under section 502 of the act, registration, listing,
and premarket notification under section 510, performance standards under section 514,
premarket approval under section 515, a banned device regulation under section 516, records and
reports under section 519, restricted device requirements under section 520(e), good
manufacturing practice requirements under section 520(f) except for the requirements found in
820.30, if applicable (unless the sponsor states an intention to comply with these requirements
under 812.20(b)(3) or 812.140(b)(4)(v)) and color additive requirements under section 721.

(b) References in this part to regulatory sections of the Code of Federal Regulations are to chapter
I of title 21, unless otherwise noted.
[45 FR 3751, Jan. 18, 1980, as amended at 59 FR 14366, Mar. 28, 1994; 61 FR 52654, Oct. 7, 1996]

FDAHP 21 CFR 812.1 Scope.
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfefr/CFRSearch.cfm?fr=812.1
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FDA

Emergency use

FDA

Emergency research

IRB
IDE
FDA

Compassionate use

FDA

Treatment use

Continued access
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Introduction
An unapproved medical device may normally only be used on human subjects through an
approved clinical study in which the subjects meet certain criteria and the device is only used in
accordance with the approved protocol by a clinical investigator participating in the clinical trial.
However, there may be circumstances under which a health care provider may wish to use an
unapproved device to save the life of a patient or to help a patient suffering from a serious disease
or condition for which there no other alternative therapy exists. Patients/physicians faced with
these circumstances may have access to investigational devices under one of four main
mechanisms by which FDA may make an unapproved device available:

Emergency Use

Emergency Research

Compassionate Use or Single Patient/Small Group Access

Treatment Use

Continued Access
These mechanisms can be utilized during a certain time-frame in the IDE process if the criteria
are met. FDA approval is required except in the case of emergency use. The mechanisms are

summarized below followed by an in depth discussion of criteria and requirements.

COMTIMNUED

EARLY f ACCESS
EXPA N DED TREATMEMT LISE

ACCESS

TRADITIOMAL
IDE STUDY

EMERGENCY/COMPASSIONATE LISE

IDE IGE MAREETING
APPROVAL COMPFLETION AFPROVAL

DEVICE DEVELOPMENT

FDAHP , IDE Early/Expanded

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/

InvestigationalDeviceExemptionIDE/ucm051345. htm#treatmentuse
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[Code of Federal Regulations]
[Title 21, Volume 8]
[Revised as of April 1, 2010]
[CITE: 21CFR812.1]
TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF HEALTH AND HUMAN SERVICES
SUBCHAPTER H--MEDICAL DEVICES

PART 812 -- INVESTIGATIONAL DEVICE EXEMPTIONS
Subpart A--General Provisions

Sec. 812.1 Scope.

a The purpose of this part is to encourage, to the extent consistent with the protection of public
health and safety and with ethical standards, the discovery and development of useful devices
intended for human use, and to that end to maintain optimum freedom for scientific investigators
in their pursuit of this purpose. This part provides procedures for the conduct of clinical
investigations of devices. An approved investigational device exemption IDE permits a device
that otherwise would be required to comply with a performance standard or to have premarket
approval to be shipped lawfully for the purpose of conducting investigations of that device. An
IDE approved under 812.30 or considered approved under 812.2 b exempts a device from the
requirements of the following sections of the Federal Food, Drug, and Cosmetic Act the act and
regulations issued thereunder: Misbranding under section 502 of the act, registration, listing,
and premarket notification under section 510, performance standards under section 514,
premarket approval under section 515, a banned device regulation under section 516, records and
reports under section 519, restricted device requirements under section 520 e , good
manufacturing practice requirements under section 520 f except for the requirements found in
820.30, if applicable wunless the sponsor states an intention to comply with these requirements

under 812.20 b 3 or 812.140 b 4 v and color additive requirements under section 721.

b References in this part to regulatory sections of the Code of Federal Regulations are to

chapter I of title 21, unless otherwise noted.

[45 FR 3751, Jan. 18, 1980, as amended at 59 FR 14366, Mar. 28, 1994; 61 FR 52654, Oct. 7, 1996]

FDAHP IDE-21 CFR 812.1
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?fr=812.1
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HUD

4
Humanitarian device exemption: HDE
HUD
HUD
HUD IRB

EU 1995 EMEA EMA

EC 2309/93
EC/726/2004 EC/1394/2007 EMA EU27 EFTAS3 30

Advanced Therapy Medical Products

DIRECTIVE 2001/83/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 6 November 2001 on the Community code relating to medical

products for human

COMMISION DIRECTIVE 2003/63/EC of 25 June 2003 amending Directive
2001/83/EC of the European Parliament and of the Council on the

Community code relating to medicinal products for human use

REGULATING EC No 726/2004 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 31 March 2004 laying down Community
procedures for the authorization and supervision of medicinal products for

human and veterinary use and establishing a European Medicines Agency

REGULATION EC No 1394/2007 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 13 Nobember 2007 on advanced therapy

medicinal products and amending Directive 2001/83/EC and Regulation
EC No0726/2004
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the Specials Exemption, Article 5,
2001/83

“Hospital Exemption” “Compassionate Use” “Special Exemption”

Compassionate Use
EMA
EU Compassionate Use
EC No 726/2004 Article83 March 2004 “Guideline on
compassionate use of medical products, pursuant to Article83 of Regulation EC No
726/2004”

Special Exemption
Special Exemption Individual Patient

Compassionate Use

Hospital Exemption

Hospital Exemption

ATMP EMA
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The Multi-Agency Tissue Engineering Science Interagency Working Group MATES IWG

2000 NSTC (National Science and Technology Council)

2005
Alliance for RM 2007
FDA
13
The US Department of Agriculture (USDA)
the National Institute of Standards and Technology (NIST)
Defense Advanced Research Projects Agency (DARPA)
Department of Health and Human Services (HHS)
National Institutes of Health (NTH)
National Aeronautics and Space Administration (NASA)
Naval Research Laboratory (NSF)
Department of Commerce, Department of Defense (DoD)
Centers for Medicare & Medicaid Services (CMS)
Food and Drug Administration (FDA)
Department of Energy (DOE)
National Science Foundation (NSF)
Department of Veterans Affairs (VA).
7 “Advancing Tissue Science and

Engineering”(ATSE) 2007 NSTC OSTP
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Regenerative Medicine Foundation

AFIRM
TERIMS

Boad of manegement
Anthony Atala, MD Director

Wake Forest Institute for Regenerative Medicine

Robert J. Brown Chairman and Chief Executive Officer

B&C Associates, Inc.

Deepak Chopra, MD Director of Education, Chairman and Co-Founder
The Chopra Center for Wellbeing
Richard E. Caruso, PhD Founder and Chairman

Integra LifeSciences Corporation

David P. King Chairman and Chief Executive Officer
Laboratory Corporation of America (LabCorp)

Michelle McMurry, MD, PhD Associate Director for Science
US Food and Drug Administration

Gil Van Bokkelen, PhD Chairman and CEO
Athersys, Inc.

Lesa Mitchell Vice President

Ewing Marion Kauffman Foundation

2010 4 Translational Regenerative Medicine Forum
2011 4

DC Forum
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Armed Forces Institute of Regenerative Medicine AFIRM

Pentagon
5 250 256
2008

Wake Forest University the University of Pittsburgh Rutgers University the
Cleveland Clinic 4

Alliance for Regenerative Medicine ARM

DC

Adjuvant Global Advisors Knight, LLP
2009
50

2010

2010 9
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Genzyme  Epcel HDE

Compassionate Use

HUD
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Genzyme Corporation

1981
40 100
2009 45 39 22
13 12 7
100
2010 9 Laboratory Corporation of America Holdings (LabCorp)
925 2010 11 265
2011 2 Sanofi-aventis 201
Carticel 1997
Epicel 2007 MACI 2001
Carticel 1997 24,600 2010 17,000
Epicel 2 8 1988
banked human tissue 1,000
1996 FDA 1999 2007
10 FDA Humanitarian Device
Exemption HDE 3T3-J2
MACI 2005 2
Verigen 2001 3

2008 11 Genzyme Osiris Therapeutics
Prochymal Chondrogen Osiris Therapeutics 13
8,000
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UFJ

2009

306,000

20

2011 3 18

2007

2010 8 30

RCP

2010 12
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21

30

INAX
1999
2007
2010
2010 10
RCP
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Organogenesis, Inc.

1985

Eugene Bell
Organogenesis 2002 2003
Novartis Apligraf

Apligraf Apligraf
1998 FDA
1986
FDA Class (Soft Tissue Inducer)
340,000 755 Apligraf HCT/P
25
2010 45
FortaGen FortaPerm BioSTAR
FortaPerm FortaGen
VCTOo1 VCTO01
CelTX
3 2009 FDA
Organogenesis FortaFlex
2001 FortaFlex BioStar 510K
2007
2009 1 Massachusetts Life Sciences Center
Organogenesis 740
2008 4 AFIRM

Wake Forest University Baptist Medical Center
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1975

2010 140
Osiris Therapeutics
hMSC GVHD
Osiris Therapeutics hMSC
GVHD JR-031
GVHD
Osiris Therapeutics MSC
JR-031 GVHD
3 2006 8
2007 6 2007 12
Therapeutics MSC Prochymal
3
JR-031
CpC hMSC
1
hMSC HLA
HLA

80

HLA

GVHD

1/2

Osiris
GVHD

GVHD



2001

2010 3 NEO 2010
66
2008 10 2010 6
2010 6
HPLC
5
2010 9 26
1 25
2011
2011
FDA
2009 10
2010 4 1 The Cleveland Clinic Foundation
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2010 6 Eurostars Project
CellSeed France

Genesis Pharma S.A. Paracelsus
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Medtronic, Inc.

120

2009 12

Infuse 2002

rhBMP-2

Infuse
14

38 2009
LT-CAGE
LT-CAGE

5645084

2011 3 FDA

(AMPLIFY)

Institute-REMEDI

Ireland

REMEDI

Genzyme

IM

Infuse

Medtronic

1949
2010 2,350
3
2
Infuse
FDA
2004 2008
BMPs
5702449
AMPLIFY rhBMP-2Matrix
Regenerative Medicine
Science Foundation
CondroGene

100
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MAGIC
Cardiomyopathy
24 97

2000 2001 NEDO

Medtronic
BMP-2
OP-1 8
2010 11

84

Medtronic

Myoblast Autologous Grafting in Ischemic

Infuse Stryker Biotech

Osteotech
Osteotech

FDA
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2009

10

1995
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2003
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2004 6 2009 3 JASDAQ NEO
JASDAQ 2010 12

WT1
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2010

DNA

2010

2009

3

2008 10

Takara Bio Europe S.A.S.

Takara Korea Biomedical Inc.

HSV-TK

2012

HF10

Clontech Laboratories,Inc.

2017

HF10

HSV-TK

88
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193
2009
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9
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53
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