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PROPOSED APPROACH TO REGULATION OF
CELLULAR AND TISSUE-BASED PRODUCTS

February 28, 1997

EXECUTIVE SUMMARY

The Food and Drug Adminidiration is proposing a new approach to the regulation of human cellular and
tissue-based products. Tissues have long been transplanted in medicine for widespread uses--such as
skin replacement after severe burns, tendons and ligaments to repair injuries, heart valvesto replace
defective ones, corneas to restore eyesight, and the use of human semen and implantation of eggsto
help infertile couples start afamily. In recent years, scientists have developed new techniques, many
derived from biotechnology, that enhance and expand the use of human cells and tissues as thergpeutic
products. These new techniques hold the promise of some day providing therapies for cancer, AIDS,
Parkinson s Disease, hemophilia, anemia, diabetes, and other serious conditions.

The existing FDA approach to the regulation of human cdlular and tissue-based productsis highly
fragmented. The agency has not previoudy clearly defined criteriafor product characterization,
sometimes resulting in confusion on the part of both industry and FDA reviewers. The new regulatory
framework, as articulated in this document, would provide a unified gpproach to the regulation of both
traditiona and new products. The framework clearly specifies criteriafor regulation, and would provide
for harmonized review of gpplications by different Centers within the agency. Additiondly, the
framework would provide only the degree of government oversaght necessary to protect the public
hedth. For products with limited public health concerns, the new framework would dlow flexibility and
innovation without an application review process.

This new framework would provide atiered approach to cdll and tissue regulation. Regulation would
focus on three generd aress: 1) preventing unwitting use of contaminated tissues with the potential for
tranamitting infectious diseases such as AIDS and hepatitis, 2) preventing improper handling or
processing that might contaminate or damage tissues; 3) ensuring that dinica safety and effectivenessis
demondtrated for tissues that are highly processed, are used for other than their norma function, are
combined with non-tissue components, or are used for metabolic purposes.

The agency would recommend, but not require, that screening and testing procedures be followed when
reproductive tissues are used between sexudly intimate partners, and when tissues are transplanted
back into the person from whom they were obtained. The agency would require infectious disease
screening and testing for cdlls and tissues trangplanted from one person to another (except for
reproductive tissues used between sexualy intimate partners). The agency would also require that cells
and tissues be handled according to procedures designed to prevent contamination and to preserve

6



tissue function and integrity. In generd, there would be no agency submissions required regarding
infectious disease controls and handling requirements. Thus, most conventiona and reproductive tissues
would not be subject to premarket gpprova requirements. (The agency would impose no requirements
on cdls and tissues trangplanted within apatient s body in asingle surgica procedure.)

Cells and tissues that were manipulated extensvey, combined with non-tissue components, or were to
be used for other than their norma functions would be regulated as biologics or devices requiring
premarket gpprova by FDA. Metabolic cells and tissues, unless minimally manipulated and used for
their normd function in the person from whom they were obtained or in close blood relatives of that
person, aso would be regulated as biologics requiring premarket gpprova by FDA.

The agency would require thet al tissue processing facilities register with the agency, and ligt thelr
products, viaasmple eectronic sysem. And the agency would require that al labeling and promotion
be clear, accurate, balanced, and non-mideading.

This new system would provide arationa, comprehensve and comprehengble framework under which
tissue processors could develop and market their products. 1t would ensure that innovation and product
development in thisrapidly growing medica field could proceed unhindered by unnecessary regulation.
At the same time, it would provide physcians and patients with the assurance of safety that the public
has come to expect from drugs, biologics, medica devices and other medica products overseen by the
FDA.



|.INTRODUCTION

The FDA has formulated a comprehensve gpproach to the regulation of human cdlular and tissue-
based products. This gpproach would provide more appropriate oversight for the wide spectrum of
cdlular and tissue-based products that are now marketed or envisoned for the future. 1t would maintain
or improve protection of the public and increase public confidence in these new technologies, while
permitting significant innovation to go forward unfettered by unnecessary regulatory requirements.

The gpproach does not encompass vascularized organs or minimally-manipulated bone marrow (both of
which are regulated by the Health Resources and Services Adminigration), transfusable blood products
(e.g., whole blood, red blood cells, platelets, and plasma), which the agency aready comprehensively
regulates," or tissues derived from animals? It also does not encompass other tissue-related products,
such as products used in the propagation of cells or tissues, or that are secreted by or extracted from
cdls or tissues (e.g. human milk, collagen, urokinase, cytokines, and growth factors) Such products
often raise different manufacturing, safety, and effectiveness issues, and generdly are covered by other
rules, regulations, and/or standards.

|I. BACKGROUND

Theterm 'tissues covers awide range of products used for many medica purposes. In the past, most
human tissue used in medicine was comprised of such body components as skin, bone, corness, and
heart valves that were transplanted for replacement purposes, and semen and ovaimplanted for
reproductive purposes. Except for asmal number of tissues previoudy regulated as devices since
1993, FDA's regulation of the conventiond tissues used for replacement purposes has focused on
preventing the transmisson of communicable disease, as authorized by the Public Hedlth Service Act
(PHS Act). Threeyearsago, FDA promulgated interim requirements that such conventiona non-

! The agency recognizes that it may be desirable to regulate traditional blood productsin a
manner more like the regulation of other cellular and tissue-based products (to the extent that they
present Smilar issues), and will examine thisissue in afuture initigtive.

2 Trangplantation of animal tissues into humans (xenograft transplantation) is not addressed in
this document, as it raises different public hedlth issues from those raised by transplantation of human
tissue into humans. Among other things, the spectrum of infectious agents potentidly transmitted via
xenograft trangplantation is not known, and infectious agents that produce minima symptomsin animas
may cause severe morbidity and mortdity in humans. The Public Hedlth Service published a draft
Guiddine on Infectious Disease I ssues in Xenotransplantation in September 1996. (September 23,
1996 Federa Register, 61 FR 49919).



reproductive tissues be tested for HIV and hepatitis and that their donors be screened for risk of
infection. FDA has not previoudy regulated reproductive tissues.

In recent years, stientists have developed innovative methods of manipulating and using human cdlsand
tissues for therapeutic uses. For example, in what is known as somatic cell therapy, scientists are
sudying the use of human cdlls that have been manipulated in the [aboratory to treat vird infections
(including HIV infection), Parkinson s Disesse, diabetes, and other diseases and conditions. Other
tissue research includes the use of blood from the placental/umbilical cord, to treat diseases or
conditions. In genera, these forms of cellular and tissue therapy are regulated by FDA as  biologics
under both the PHS Act and the Federd Food, Drug, and Cosmetic Act (FDCA) , with premarketing
gpprova requirements.

[II. PUBLIC HEALTH AND REGULATORY CONCERNSASSOCIATED WITH
CELLULAR AND TISSUE-BASED PRODUCTS.

Cdlular and tissue-based products and their potentid uses are too diverse for asingle set of regulatory
requirements to be gppropriate for dl. 1n an effort to develop a comprehensive scheme that would trest
like products dike, but that would establish appropriate regulatory distinctions among cdlular and
tissue-based products in areas where there were differences, the agency identified the principa public
hedlth concerns and attendant regulatory issues associated with the use of these products. Stated as
questions, these five overarching public hedth and regulatory concerns are;

A) How can the transmission of communicable disease be prevented?

B) What processing controls are necessary, e.g., to prevent contamination that could result in an
unsafe or ineffective product, and to preserve integrity and function so that products will work
asthey are intended?

C) How can clinicd safety and effectiveness be assured?

D) What labdling is necessary, and what kind of promotion is permissible, for proper use of the
product?

E) How can the FDA best monitor and communicate with the cdl and tissue industry?

With these concernsin mind, the FDA differentiated cdlls and tissues and their uses by their risk relative
to each concern, S0 as to enable the agency to provide only that level of oversight relevant to each of
theindividua areas of concern. Thus, under the plan, tissues would be regulated with atiered gpproach
basad on risk and the necessity for FDA review.



V. PRODUCT FACTORS (TISSUE CHARACTERISTICS AND USES) AFFECTING
EACH AREA OF CONCERN - AN OVERVIEW

The agency hasidentified the following key product factors relating to the above concerns.

A) Direct transmission of communicable disease. Thelevd of public hedth concern about
communicable disease varies depending in substantid part on the following factors: whether the cdlls or
tissues are used in the same person from whom they were obtained (autologous use); whether the cells
or tissues are used in a person different from whom they were obtained (allogeneic use); whether they
are banked (stored), shipped, or processed in afacility that handles cells and tissues from multiple
donors, whether the cdlls or tissues are minimally, or more-than-minimaly, manipulated; whether the
tissue is viable or nonviable; and for reproductive cdls or tissue, whether they are obtained from a
sexudly-intimate partner of the transplant/insemination recipient.

B) Processing concerns. Theleve of concern relaing to processing is dependent on the
following factors. whether or not the cdlls or tissues are more-than-minimaly manipulated; whether or
not they are used for their norma (homologous) function; whether or not they are combined with non-
cdl/non-tissue components; and whether or not they are used for metabolic function. Aswill be
discussed below in VI B, Control of Processing, products that are more-than-minimally manipulated, or
are used for purposes other than their norma function, or are combined with non-cell/non-tissue
components, or are used for metabolic function, generdly will be subject to more comprehensive
regulation of processing than products not characterized by any of these factors, dthough some
exceptions may apply. (For example, use for metabolic function would not in and of itself leed to more
comprehendve processing regulation when the product was used in the person from whom it was
obtained, or in aclose blood relative of that person;® use of minimally manipulated tissue for other then
its normd function may lead to only limited additiond regulation of processing, as gopropriate to hdp

# Asapolicy matter, the agency would not require investigational use exemptions and
premarketing submissions for metabolic cells or tissues that were only minimally manipulated, were to be
used for their norma function and were not combined with non-cell/non-tissue components, when those
cdls or tissues were to be used in the person from whom they were obtained or in aclose blood rdative
of that person. Therefore, FDA would require no agency submissions other than regigtration, listing,
and reporting of adverse events for such products used between close blood relatives. The products
would gtill be subject to appropriate labeling and processing controls.

A close blood rdative (dso referred to in this document as afamily relative) is defined in this document

asafirg degree blood rdative (i.e, parent, child, or sbling). "Unrelated” is used in this document to
refer to someone other than a close blood relative of the donor.
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ensure intended function). Products not characterized by any of these factors would be regulated under
section 361 of the PHS Act, and would not be subject to premarketing requirements. Products
characterized by one or more of these factors would be regulated under section 351 of the PHS Act
and/or under the FDCA, and generdly would be subject to some level of premarketing requirements.

C) Clinical safety and effectiveness concerns. Clinicd safety and effectiveness concerns
depend on the same factors as do processing concerns (i.e., extent of manipulation; homologous or
non-homologous function (that is, whether or not tissueis used for its norma function); combination with
non-cell/non-tissue components; and metabalic function). The kinds of information the agency will need
to address these concerns may differ depending on whether the cellular or tissue-based product isto be
used for alocal structura purpose (i.e., reconstruction or repair), areproductive purpose, or a
metabolic purpose. As noted above for processing concerns, and as will be discussed below in section
VI C, Clinica Safety and Effectiveness, products that are more-than-minimally manipulated, or are used
for non-homologous function, or are combined with non-cell/non-tissue components, or are used for
metabolic function, will generaly be subject to more comprehensive regulatory controls than products
without any of these factors. However, for some products subject to regulation under section 351
and/or the FDCA (see section VI, A, Stem Célls) the agency anticipates establishing product-class-
specific processing controls and product standards based on data demonstrating that such controls or
standards ensure safety and effectiveness. For these products, gpplicants would be igible to certify
that these controls and standards have been met in lieu of submitting the underlying data to support such
controls and standards.

D) and E ) Promotion and labeing and the agency’s baseline knowledge of industry are
cross-cutting issues that gpply to dl cellular and tissue-based products, with the exception of cdls and
tissues obtained from and transplanted back into the same person during asingle surgical procedure,

V. THE REGULATORY SCHEME: PRODUCT CONCERNS, PRODUCT
CHARACTERISTICSAND USES, REQUIRED INDUSTRY ACTIONS, AND REQUIRED
REGULATORY SUBMISSIONS.

The agency has developed a chart (Table 1) that outlines the five principa areas of public hedlth or
regulatory concern (rows A through E, as described below), the product factors that affect those
concerns (and that are the basis for the subdivisons within rows A, B, and C), the industry actions that
would be required to address each set of concerns, and the types of required notifications or
submissonsto the agency. Thus, to determine al the regulatory mechanisms that would apply to any
particular product or use, one must look at dl theitemsin thetable. Thetableisprovided only asa
very short summary of the regulatory approach. Assuch, it is not intended to stand alone, but to be
referred to in conjunction with this document. The following text eaborates on the issues as presented
by row in Table 1.
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A) Direct transmission of communicable disease - donor screening, donor/product
testing.
1) Overview.
Transmission of communicable disease isaconcern for al uses of dl cdlular or tissue-based products.
However, the degree of risk, and the appropriate measures to control risk, vary with the source and use
of the product. FDA intends to adjust its regulatory gpproach accordingly.

Row A of Table 1 broadly distinguishes between cdllular and tissue-based products for which the
agency would not require communicable-disease controls (A1), and products for which it would require
communicable-disease controls (A2). A2 isfurther subdivided according to the kinds of requirements
and tests the agency would consider appropriate, based on the source, use, and characteristics of the
tissue. Proposasfor specific screening, testing, and related requirements for products in these
categories are provided in Table 2.

2) Regulatory requirements.

a) Row A1l. The agency would not assert any regulatory control over cellsor
tissues that are removed from a patient and transplanted back into that patient during a single surgical
procedure. The communicable diseaserisks, aswell as safety and effectiveness risks, would generdly
be no different from those typicaly associated with surgery. Regulated products used in such
procedures would continue to be regulated.

b) Row A2. The use of dlogeneic rather than autologous cdlular or tissue-
based products increases the risk of transmission of communicable disease, because the donor from
whom the cells or tissue was obtained could carry an infectious agent to which the recipient is
susceptible. Also, for both autologous and alogeneic settings, the use of cdllular or tissue-based
products that are banked, transported, or processed in facilities with other cdllular or tissue-based
products increases the risk of transmission of communicable disease, because the products are
susceptible to contamination or mix-up at each step of such procedures. For example, an infected
product could cross-contaminate other cellular or tissue-based products stored in the same liquid
nitrogen freezer, or could contaminate processing equipment, which, if not properly treated, could
contaminate other tissue processed with that equipment. If contaminated tissueis not properly tested or
labeled, hedlth care workers as well as patients may be put at risk.

Therefore, as shown in rows A2b and A2c of Table 1 and in Table 2, the agency intendsto require
establishments and persons that bank, ship, or process cells or tissues for alogeneic use (except
reproductive tissues from sexudly intimate partners of the intended recipient of the tissue) to follow
specific donor screening and/or donor or product testing and/or product quarantine procedures. Test
requirements will differ depending on whether the cdlls or tissues are nonviable (A2b) or viable (A2c).
Viable cdls and tissues that are rich in leukocytes (such as stem cdlls) can harbor human T-cell
lymphotropic virus (HTLV) and cytomegdovirus (CMV), and thus would be required to be tested for
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those viruses. Viabletissuesthat are not rich in leukocytes (such as corneas and skin), and nonvigble
tissues (which do not contain viable leukocytes) would not be subject to HTLV and CMV testing
requirements.

In generd, the screening and testing would be required to be completed prior to find release of the cells
or tissue for trangplantation. The establishment or person responsible for determining suitability of
release of cells or tissues would be responsible for ensuring that required screening and testing had been
performed prior to fina rdease of the materiad.*  For cdls or tissue to be obtained from aliving donor
for dlogeneic use, screening and testing would be required prior to collection of the cdlls or tissue
(except in extenuating circumstances).

Additionally, as shown in row A2aof Table 1 and in Table 2, the agency intends to recommend (but not
require) that establishments and persons that bank, ship or process cells or tissues from multiple donors
for autologous use, or reproductive cells or tissues for reproductive use obtained from sexudly intimate
partners of the intended recipients of the cells or tissues, aso follow the screening and testing

procedures prior to collecting the cells or tissue. The agency intends to require that such establishments
and persons keep records and label their products as to whether or not recommended donor screening
and testing was performed, and if performed, the results obtained. Untested products would be labeled
as "untested for BIOHAZARDS."

The screening and testing procedures would be recommended rather than required for such autologous
or reproductive uses because 1) autologous use of cells and tissues raises lesser communicable-disease
concerns than does alogeneic use; and 2) use of reproductive tissues from sexualy intimate partners of
intended recipients raises lesser communi cable-disease concerns than other alogeneic uses of tissues
because the recipient generaly will have had prior exposure to the potentid risk of receiving
communicable disease from that partner. (In contrast, cdlls or tissue from family-related donors raise
the same communi cable-disease risks as do cdlls or tissue from unrelated donors, and consequently
family-related donors would be subject to the same testing and screening procedures as are unrelated
donors. However, the agency believesthat it is gppropriate to leave it up to the family and their
physician to decide whether to use such tissue, and would not prohibit use even of contaminated
materia from closdy-related donors.)

Cdlls or tissue from donors who test positive for an infectious disease agent or who have positive risk

* Cells and tissues processed or shipped to a consignee prior to determination of donor
suitability would have to be under quarantine, accompanied by records assuring identification of the
donor, and indicating that the materia had not yet been determined to be suitable for trangplantation,
insemination, fertilization, further shipment or release. The consignee would be responsible for keeping
such materid in quarantine, and not shipping it further until donor screening tests had been completed.
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factors (that is, whose behavior or experiences could have exposed them to infection) would be
required to be labeled 'BIOHAZARD' or "UNTESTED FOR BIOHAZARD" as gpplicable, and
could only be used for trangplantation with the documented advance informed consent of the recipient.
Autologous tissue from such donors would be required to be labeled 'FOR AUTOLOGOUS USE
ONLY." Inthose Stuationsin which cdls or tissues from such donors are not destroyed, the materia
could be released from a bank or quarantine only upon documented concurrence of the recipient s
physician. Such situations would include cells or tissue to be used in the person from whom it was
obtained or in aclose blood relative (e.g., autologous stem cells); and reproductive tissue for
reproductive use (e.g., semen) from a sexudly intimate partner of the intended recipient or from a
directed donor; medically necessary and otherwise unavailable cdls or tissue (e.g., thetissueisarare
histocompatibility match in a setting where matching is criticd).

The agency would engage in rulemaking® under section 361 of the PHS Act to establish procedures and
standards for cellular and tissue-based products not subject to premarket requirements under the PHS
Act or the FDCA. While under the section 361 rule there would be no required premarketing
submissions to the agency concerning communi cable-disease testing, the agency would have authority to
ingpect facilities subject to the requirements, and to take actions to prevent transmission of
communicable disease (e.g., orders of retention, recall, and destruction of cdlular and tissue-based
products).

Cellular and tissue-based products subject to premarket requirements because of processing or clinical
attributes (see sections V B and V C below) would till be subject, unless the requirements were
unnecessary in a particular situation, to the same core communicable-disease standards and procedures
as are cdlular and tissue-based products regulated under section 361, and would generaly be subject
to no additiona submission requirements regarding these communicable-disease issues. To the extent
that a product requiring premarketing approva were to raise additiona communicable-disease concerns
asaresult of its source, processing, or use, additiona standards or procedures could be required in the
marketing applicatior’ to address these concerns.

B) Control of Processing.

® FDA published an interim rule (21 CFR Part 1270) that contains requirements for
communicable disease controls for a subset of cdllular and tissue-based products discussed in this
document. FDA plansto findize those requirements, and then engage in further rule meking asis
necessary, to achieve the purposes of this proposed regulatory scheme.

® For example, manipulation of cells or tissue can affect the infectivity, virulence, or other
biologica characteristics of adventitious agents in the tissue, thereby increasing communicable-disease
risks, and potentialy requiring new standards or procedures.
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1) Overview.
Row B of Table 1 differentiates products based on whether their characteristics and uses warrant
handling and processing controls amed only at preventing transmission of communicable disease (B2);
or warrant processing controls amed at providing assurance of clinica safety and effectiveness,
including but not restricted to preventing transmission of communicable disease (B3). Autologous use of
cdlls and tissues harvested and transplanted in asingle surgica procedure would be subject to no FDA
oversght (B1). Regulated products used with the cells or tissues or to process the cells or tissues
would continue to be regulated.

Improper handling can ater or destroy the integrity or function of cdls or tissues. Improper handling
aso can dlow cells or tissues to become contaminated (e.g, bacterid contamination during collection,
processing, storage, or trangplantation, or cross contamination from other contaminated tissues).
Similarly, inadequately-controlled processing can dter or destroy the integrity or function of cells or
tissues. Use of cdlls or tissues contaminated with an infectious agent obvioudy increases the risk of
transmisson of communicable disease. Use of cells or tissue with impaired integrity or function dso
increases the risk of transmission of communicable disease: tissue with impaired integrity or function can
lead to transplantation failure, with attendant communicable disease risks (e.g., by increasing the

patient s susceptibility to communicable disease, or requiring additiona trangplantation procedures, with
their attendant communi cable-disease risks.)

2) Factor s Affecting Processing Concerns and Clinical Safety and Effectiveness

Concerns.
As previoudy discussed above, the factors affecting the level of concern regarding processing controls
and product safety and effectiveness are: manipulation (i.e., whether the product is minimaly or more-
than-minimally manipulated); homologous or non-homologous function; whether or not the cells or tissue
are combined with non-cell/non-tissue components; and whether or not the product is used for
metabolic function as opposed to reproductive or structura function. The agency describes these
factors and their regulatory implications below.

(a) Non-cell/non-tissue components. Cdlular and tissue-based products
may be combinations of cells or tissues with mechanica or synthetic components, with drugs, or with
non-cdll/non-tissue biologics. The largest and fastest growing class of such combination products are
those containing synthetic or mechanical components. These components raise concerns about function,
compatibility, and durability. Examples of such combination products would include epithdid celsona
biomatrix to cover burns; dlogeneic pancreas cdllsin a capsule that dlows exit of insulin but not entry of
antibodies, and bone when combined with collagen or growth factors.

The agency does not anticipate that its planned regulatory approach for celular and tissue-based
products would dter existing agency regulatory policies concerning cellular and tissue-based products
containing non-cell/non-tissue components. These combination products are generdly subject to
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premarketing requirements. The decision as to which part of the agency has primary regulatory
respongbility for such combination products will depend on the primary mode of action of the product.

Combination products whose primary mode of action isthat of a device are regulated by the Center for
Devices and Radiological Hedth (CDRH). Combination products whose primary mode of action is that
of abiologic are regulated by the Center for Biologics Evauation and Research (CBER). Combination
products whose primary mode of action isthat of a drug are regulated by the Center for Drug
Evduation and Research (CDER). The agency intends to assure that its reviews of these products are
consgtently performed, regardiess of which Center is responsible for the review.

For combination products with synthetic or mechanical components (which comprise the largest class of
combination products), dinicd trids and marketing gpplications must address the clinicd safety and
effectiveness of the overd| product, as well as the function and competibility of the synthetic or
mechanica components. The agency sprincipa concerns with the use of these materids are that they
function correctly, that they last a predictable and adequate length of time, and that they are compatible
with surrounding tissue. Clinical trials would thus be reguired under IND or IDE, as appropriate.”

The agency is setting up a Tissue Reference Group to assst in making jurisdictiona decisonsand
applying consistent policy to these products. The agency hopes thereby to resolve expeditioudy any
scientific or regulatory questions that arise as to where and how such products should be reviewed. The
Tissue Reference Group will consst of three CBER and three CDRH employees. It will provide a
sangle reference point for dl tissue-related questions received by the Centers or the Office of the Chief
Mediator and Ombudsman.

b) Manipulation. The agency would consider processing of dructura tissue to
be "minima manipulation” when the processing does not dter the origind relevant characterigtics of the
tissue. Therdevant characteristics of structura tissue are those relating to the tissue's ability to carry out
the function of reconstruction and/or repair. Thus, separation of structurd tissue into components
whose characterigtics relating to reconstruction and/or repair are not dtered would be minimal
manipulation. Smilarly, extraction or separaion of cdls from structurd tissue, in which the remaining
structurd tissue's characteritics reating to carrying out reconstruction and/or repair were undtered,
would be consdered minima manipulation. Other examples of procedures that would be consdered to
condtitute only minima manipulation include cutting, grinding, and shaping; soaking in antibiotic solution;
derilization by ethylene oxide treetment or gammairradiation; cell separation; lyophilization;

" Tissue-based products that are intended for diagnosis or therapeutic effect by physica action
(including recongtruction or repair), and that contain synthetic or mechanica components, and achieve
their primary mode of action by means other than metabolic or systemic action, are regulated as devices
by CDRH.
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cryopreservation; and freezing.

In contrast, extraction of endogenous substances such as mineras or proteins from structural tissue
would be consdered more-than-minima manipulation, because such modifications would ordinarily ater
the tissue's relevant characteristics.

The agency would consider processing of cells (both structural and non-gtructural) and non-structural
tissues to be "minima manipulation” when the processing does not dter the biologica characteridtics of
the cdlls or tissue. The agency would consder processing of cells and non-structurd tissuesto be
"more-than-minima manipulation” when the processng dters the biologica characterigtics (and thus
potentiadly the function or integrity) of the cdlls or tissue, or when adequate information does not exist to
determine whether the processing will dter the biologicd characteristics of the cdll or tissue. Examples
of more-than-minimal manipulation of cells and tissues include cdl expansion, encapsulation, activation,
or genetic modification.

Cdlsor tissues that are more-than-minimally manipulated would be subject to processing controls that
generaly would cover chemistry, manufacturing, and controls (CMCs), and to premarket requirements
for determination of safety and effectiveness because manipulation has the potentid, or isintended, to
changethe cdll or tissue's biological characteristics or function. The agency has previoudy used the
concept of manipulation to identify those cellular thergpies for which premarket gpprova would be
required. In the somatic cell and gene therapy statement published in October, 1993 (58 FR 53248),
the agency tated:

Cdls subject to licensure as find biologica products when intended for use as cdll theragpy
include cells manipulated in away that changes the biologica characterigtics of the cell
population...

As described for row B3 in section V B2c¢ below, these products would continue to be subject to
CMC:s, including process controls and product specifications designed to ensure safety, purity, and
potency, and to IND or IDE and marketing application procedures. The agency has prepared CMC
guidances for some of these products.

As additiona information is generated about procedures in the "more-than-minimal-manipulation”
category, the agency intends to congider them to be in the "minimal-manipulation” category when clinicd
data and experience show that the procedure does not dter the biologica characteristics of the cells or
non-structurd tissue, or the relevant structure-rdated characteristics of structurd tissue. Thisflexibility
will permit product processing that has been found not to affect the pertinent characteristics of the
product to be subjected to alower level of regulation.

In the somatic cell and gene therapy statement, the agency stated that it considered cell sdlection to
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condtitute more-than-minima manipulation. After additiona experience and deliberation, the agency
now consders cdl sdection (eg., selection of sem cells from amongst lymphocytes and mature cdlls of
other lineages) to be minima manipulation.

In cases where the agency has not made known whether it considers a particular kind of processing to
be minmd or morethan-minima manipulation, individuas may request an opinion from the
agency s Tissue Reference Group. Individuas who believe that a particular kind of processing is only
minima manipulation and choose to proceed without seeking dlarification assume the risk that they may
be out of compliance with premarketing and labeling requirementsiif the agency determines that the
processng is more-than-minima manipulation.

¢) Homologous and non-homologous function. The distinction between homologous
and non-homologous function will differ depending on whether or not the product is a structurd tissue.
The agency considers structurd tissue to be used for a homologous function when used to replace an
anaogous structura tissue that has been damaged or otherwise does not function adequately.
Conversdly, the agency would consder structurd tissue to be performing a non-homol ogous function
when used for a purpose different from that which it fulfillsin its netive Sate, or in alocation of the body
where such sructura function does not normdly occur.

Examples of homologous uses of structurd tissues include bone dlograft obtained from along bone but
used in avertebra; skin alograft obtained from the arm but used as a skin graft on the face; pericardium,
adructurd covering of the heart, used as a structurd covering for the brain; human heart vaves, and
human dura mater, afibrous covering of the brain, used as a covering. (Thus, the agency would
redesignate human heart valves and human dura mater from devices to tissues subject to section 361
oversight.)

Examples of non-homologous use of structurd tissue include amniotic membrane used for wound
hedling on the cornea, and cartilage placed under the sub-mucosa layer of the urinary bladder to change
the angle of the ureter and thereby prevent backflow of urine from the bladder into the ureter. The
amniotic membrane, which covers the amniotic sac in utero, would be intended to hed a damaged
corned epithdium by growing new corned epithdia cels, afunction it does not normaly performin
utero. The cartilage would be acting as a structural support (its normal function), but in alocation where
such structura support does not normaly exis.

The agency considers cellular products to be used for a homol ogous function when they are used to
perform their native function, and for a non-homol ogous function when they are used to perform other
functions. An example of homologous use would be hematopoietic stem cells used for hematopoietic
recongtitution of individuas with marrow gplasia, chemotherapy-induced marrow ablation, Fanconi's
anemia, or savere combined immunodeficiency disease. An example of non-homologous use of the
same cdllular product would be treatment of some adrena leukodystrophies (which are congenita
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metabolic deficiencies), because the sponsor would be intending for the stem cellsto perform a
metabolic function other than hematopoietic recondtitution.

As for manipulation, the agency would have increased safety and effectiveness concerns for cdlular and
tissue-based products that are used for non-homologous function, because thereis less basis on which
to predict the product sbehavior. Thus, atendon used to replace a tendon, even one dsewherein the
body, is ill being used for a homol ogous function and can reasonably be expected to function
gopropriately. However, without clinica trids, one cannot predict with any certainty how atendon
would act when used for a non-homologous function, such as to congtrict ablood vesse to prevent

pulmonary embolism.

As described above for manipulation, in cases where the agency has not made known whether it
consders a particular use to be homologous or non-homologous, investigators may request an opinion
from the agency s Tissue Reference Group. Individuads who believe that a use is homologous and
choose to proceed without seeking clarification assume therisk that they may be out of compliance with
premarketing and labeling requirements if the agency determines that the use is non-homol ogous.

d) Metabolic function. Products with a metabolic mode of action usudly rely
on viable, functioning cells (e.g., pancregtic idet cdls, pituitary cdls, sem cdls) for function. They
therefore are sendtive to perturbations and may not retain norma function after the transplantation
process. Failure or improper functioning of such products often can have a broad variety of systemic
adverse effects, and can be life-threatening (e.g., hematopoietic stem cell replacement after marrow
ablation by chemotherapy, pancrestic idet cdll therapy for digbetes). Rdatively few such products have
an established history of safe use. (The agency believes that some autologous and family-related-
alogeneic uses of hematopoietic stem cdlls may have such an established history.)

As noted above, minimally manipulated cdlular and tissue-based products with metabolic function raise
greater clinica safety and effectiveness concerns than do products with structurd or reproductive
function. The agency intends to assert premarketing requirements over these products (except when the
cdls or tissues are used in the person from whom they were obtained or in a close blood relative of the
donor, in which case as a policy matter the agency would not require premarket submissions). Thus, for
example, the agency would not cdl for clinicd safety and effectivenessinformation for autologous or
family-related alogenec use of minimally manipulated hematopoietic sem cells (for which no non-
homologous use promationd clams were made), but would require clinica safety and effectiveness
information for non-family-related alogeneic use of the same cdlls. As noted in B3 above and section
IV below, the agency believes that, for minimaly manipulated stem cdlls used dlogeneicdly to
recongtitute the cdlular components of blood, sufficient clinical safety and effectiveness data may exist in
the near future to enable the development of processing and product standards for certain uses that
would obviate the need for gpplicants to submit CMC and clinical safety and effectivenessinformation
prior to marketing.
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€) Reproductive function. In contrast to other metabolic tissues, reproductive tissues
raise less substantial issues of rgjection, graft versus host disease, or compatibility. Indeed, unlike other
tissue, they perform their normd biologicd functionsin an dlogeneic setting. Failure of reproductive
tissue generaly does not have life-threstening or systemic adverse effects except for fertility per se.
Reproductive tissues have along history of use in the medical community. (Assessments of pregnancy
success rates for live birthsin clinicsis currently being addressed by the Centers for Disease Control
and Prevention, under the Fertility Clinics Success Rate and Certification Act of 1992.)

f) Structural function. Cellsand tissues used for structural purposes generdly raise
different clinica safety and effectiveness concerns than do metabolic cdls and tissues. Many sructurd
cdlular and tissue-based products raise limited safety concerns beyond adverse locd effects.
Depending on location, failure of most structura cellular and tissue-based productsis unlikely to lead to
life-threatening consegquences. In many cases, determingation of effectiveness of sructura thergpiesis
more graightforward than is determination of effectiveness of metabolic therapies.

Additiondly, many structurd tissue-based products rely predominantly on non-living tissues (e.g.,
tendons) for function. They therefore usudly are rdatively insengtive to externd factors and are more
likely to retain norma function after the transplantation process.  Also, many sructura tissue-based
products are conventiond tissues having along and established history of safe usein the medicd
community.

3) Regulatory requirements.
a) Row B1. Autologous cells and tissues collected and trangplanted in asingle
surgical procedure (e.g., skin or vein grafts) would not be subjected to any regulatory requirements.

b) Row B2. Cdlsand tissues not collected from and transplanted into the same
person in asingle surgica procedure, and not having any of the factors that lead FDA to require section
351 and/or FDCA regulation (i.e., they are minimally manipulated, for homologous use, without non-
cdl/non-tissue components, and not for metabolic use when from an unrelated donor), would be subject
only to handling and processing requirements under section 361 of the PHS Act. The agency intendsto
promulgate, under section 361, good tissue practice requirements (GTPs) that would be amed at
preventing contamination and preserving product integrity and function through proper handling and
processing practices. Apart from regigration, listing, and reporting requirements, there would be no
required FDA submissions, for example, there would be no premarketing gpprovas. All establishments
or persons that recover, screen, test, procure, bank, process, transport or distribute cells or tissues for
alogeneic use or from multiple donors would be subject to some or al of these requirements as

appropriate.

Examples of B2 products would include banked tissues, such as semen, human heart vaves, powdered
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lyophilized non-deminerdized bone and other conventiond tissues, as wdll as banked autologous and
banked or unbanked family-reated dlogeneic peripherd and placental/umbilica cord blood stem cdlls.

¢) Row B3. Inadequately controlled or otherwise improper processing can
result in products that are ineffective, and in products that are unsafe for reasons other than increasing
the risk of transmisson of communicable disease. For example, products may be unsafe because they
are ineffective (e.g., nonviable stem cells used for hematopoietic recongtitution after chemotherapy) or
because they function improperly (e.g., cdlls or tissue that ingppropriately secrete a hormone may cause
unwanted metabalic effects). Thus, processing controls for products thet raise such clinica concerns
often must be more comprehensive than those needed to address risks of transmission of communicable
disease.

Asdiscussed in sections 1V and V, cdllular and tissue-based products that are more-than-minimaly
manipulated, or are used for non-homologous function, or in combination with non-tissue components,
or for ametabolic purpose raise a higher leve of processng concerns pertinent to assurance of clinica
safety and effectiveness. The agency would subject such products/uses to processing-controls under
section 351 of the PHS Act and/or under relevant sections of the FDCA..®

Such processing controls generdly would cover product chemistry, manufacturing, and controls
(CMCs) and be subject to premarket submissons. However, if FDA determines that class-wide
standards can be developed such that products in a specified product class are known to be clinicaly
safe and effective when manufactured in accordance with certain defined product specifications and
process controls, FDA could establish such standards through rulemaking and require premarketing
submission of certification by the gpplicant that the products met the published standards, rather than a
more detailed submisson of the clinical data.

For non-family-related alogeneic cord or peripheral blood stem cdlls for hematopoietic recongtitution,
which in some cases have been studied without an investigational new drug exemption (IND), the
agency intendsto cal for aphasein of IND and licensure submissions (see section VI, Implementation
of Regulatory Procedures). If, prior to the end of the phase-in period, the agency has received
adequate data and information to enable the agency to promulgate standards designed to ensure safety
and effectiveness for particular uses of these products, FDA anticipates making a class-specific finding
of safety and effectiveness for products meeting those standards (see section V C, Clinica Safety and

8 However, as apolicy matter, the agency would not subject cells or tissues used for metabolic
purposes to such regulation if the cells or tissues were used in the person from which they were obtained
or in aclose blood rdative of the donor, and were minimally manipulated, without non-cell/non-tissue
components, and for a homologous function.
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Effectiveness, and section VI, Implementation of Regulatory Procedures) . Individuas pursuing
licensure subsequent to the adoption of such stlandards would not have to submit clinica safety and
effectiveness data to the agency in their premarketing applications, but would merdly have to certify that
they meet the standards.

Examples of B3 products used for metabolic function would include hematopoietic ssem cdlls intended
for usein recipients who are not close blood relatives of the cell donor or for uses other than to
recongtitute the cellular components of the blood; cloned and/or activated lymphocyte therapies for
cancer or infectious diseases;, and hematopoietic stem cells that have been expanded or modified as part
of genetherapy.

Examples of B3 products used for structurd function would include deminerdized bone (which the
agency plansto proposeto classfy asaclass| device and to exempt from premarket submissions), and
bone combined with collagen or growth factors.

C) Clinical Safety and Effectiveness - Use-specific Concerns.
1) Overview.
Row C of Table 1 distinguishes products based on whether they have none of the factors relaing to
clinica safety or effectiveness that would lead FDA to require section 351 or FDCA premarketing
submissions requirements (C1); whether they have one or more of such factors and are used to achieve
aloca structurd function (i.e., reconstruction or repair) (C2); and whether they have one or more of
such factors and are used to achieve areproductive or metabolic function (C3).

Products described under C1 would be subject to no section 351 or FDCA requirements for clinica
trials demongtrating safety and effectiveness. Products under C2 and C3 would be subject to section
351 and/or FDCA requirements. Requirements for premarket clinica data submissonsfor C2 and C3
cdlular and tissue-based products would generdly be asfor other regulated products, tailored as
gppropriate to the characteristics of the product and the concerns raised by the specific indication and
product. For serious and life-threatening illnesses, dl other gpplicable policies (e.g., expedited review,
treatment IND, accelerated approva) would be available to help speed product availability.

C2 products are separated from C3 products to indicate that in genera they would be subject to
different safety and effectiveness endpoints to fulfill dlinical trid requirements. Clinicdl trid requirements
for C2 products (whether regulated as biologics or devices) would generdly be consstent with those for
devicesfor the same indication, whether regulated under INDs or IDES (investigationa device
exemptions). Clinicd trid requirements for C3 products would generdly be consistent with those for
new drugs or biologics for the same indication.

2) Regulatory Requirements.
a) Row C1. FDA would not require premarket review and approva for
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cdlular and tissue-based products that are minimally manipulated, are used for homologous function, do
not contain non-cell/non-tissue components, and are for structural or reproductive use. Such products
rase rdatively limited clinical safety and effectiveness concerns, and thus would not be subject to
premarket submission of dinicd data Additiondly, as apolicy matter the agency would not require
premarket submission of clinical datafor cellular or tissue-based products that are minimally
manipulated, are used for homologous function, do not contain non-cell/non-tissue components, and are
for metabolic use, when they are to be used autologoudy or in aclose blood relative of the donor.
Communicable-disease risks would be addressed under section 361 as discussed above in sections VI,
A, 2,andVI, B, 2

Examples of such products would include heart valve and dura mater transplants, vein grafts, tendons to
repair or replace tendons, autologous or family use of periphera or cord blood stem cdlls for
hematopoietic recondtitution, and human gametes (sperm and eggs), zygotes, and embryos intended for
insemination, fertilization, or trandfer.

b) Row C2. The agency recognizes that cdllular and tissue-based products for
structurd use raise different safety and effectiveness issues than do products for metabolic or
reproductive use, and that they can be evauated in a manner generdly consistent with that of devices for
the same indication, modified as appropriate for the nature of the product. (They may aso be classfied
asdevices). The agency outlined its gpproach for evauating a mgor subset of such productsin the
May, 1996 Guidance on Applications for Products Composed of Living Autologous Cells Manipul ated
Ex Vivo and Intended for Structurad Repair or Recongtruction (MAS Cells) and the CMC Guidance for
Autologous Cell Therapy (1997).

The agency recognizes that many of the highly manipulated cellular and tissue-based products intended
for structura purposes often will be used for the same indication as are some devices, or will be
classfied asdevices. Itistheintent of CBER and CDRH to ensure consstent review of such products,
whether regulated as devices or biologics, and to establish clinicd effectiveness sandards for structurd
cdlsregulated as biologics that would be congstent with those existing for comparable devices.
However, different products may raise different safety, effectiveness, or durability concerns, and may be
amenable to different methods for measuring outcomes.

Some examples of C2 cdlular and tissue-based products include manipulated cells for autologous
gructurd use (MAS cdls) such as expanded chondrocytes to repair damaged knee cartilage, and
devices such as demineradized bone. (The agency does not intend for demineralized bone used done to
be subject to premarket submission requirements. The agency plans to propose to classfy
deminerdized bone asaclass| device and to exempt it from premarket submissions, as described in
section V1.)

¢) Row C3. Some examples of C3 cdlular products include autologous
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geneticaly-manipulated cdlular thergpiesinvolving correction of genetic defects, non-family-related
alogeneic cord or periphera blood stem cdlls, sem cdll thergpiesinvolving growth factors such as
interleukin-3 and stem cell factor or gene therapy, activated lymphocytes for treatment of cancer, and
cloned lymphocytes for the treetment of HIV infection or other infection. (See section VI A below
regarding phase-in of licensure requirements for non-family-related allogeneic cord and blood stem
cdls)

D) Promotion and Labeling. Row D of table 1 addresses the issue of potentialy false or
mideading clams. For cdlular and tissue-based products regulated under section 361, labeling would
need to be dlear, accurate, balanced, and non-mideading. Such labeling could include what the tissue is
and how it has been processed; the homologous uses of the tissue; and the communicable-disease
screening, testing and quarantine procedures that were followed and results obtained. FDA intendsto
propose regulations to address labdling requirements under section 361 of the PHS Act.

Products that are intended or promoted for use for a non-homologous function would fal outsde the
scope of the section 361 regulation the agency intends to promulgate, and would be subject to
regulation as biologica drugs or devices under section 351 of the PHS Act and/or the FDCA. For
cellular and tissue-based products regulated under FDCA and/or section 351 of the PHS Act, the
agency intends to regulate labeling under existing authorities therein.

E) Monitoring and Education. At present, FDA does not know the full size and scope of
the cell and tissue industry and its potential products. The agency believesthat, in order for it to
understand the issues raised by these new products and be able to educate the industry and keep it up
to date regarding FDA policies, guidances, and requirements, as well asto enable the agency to ingpect
establishments for compliance with gpplicable laws and regulations, al establishments that recover,
screen, test, procure, bank, process, trangport or distribute cdlls or tissues from multiple or dlogeneic
donors, should register and list their products with FDA. Therefore, the agency would require
regigration and listing for al such establishments and products over which FDA is asserting its
jurisdiction under section 361 of the PHS Act, section 351 of the PHS Act, or the FDCA. The agency
is developing a smple eectronic filing system that it will use for establishment registration and product
lising. Regidration and listing for products subject to section 361 oversight would not be required until
the dectronic sysemisin place.

FDA does not intend to require that it be sent reports of errors and accidents that occur during
processing and distribution of cellular and tissue-based products subject to section 361 controls.
However, as part of the GTP requirements, establishments and persons will be required to identify and
investigate errors and accidents, take appropriate corrective action, and maintain records of such failure
assessments. The agency does intend to propose post-market adverse event reporting requirements
relating to transmission of communicable disease.
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The agency intends to gpply registration and listing requirements in section 510 of the FDCA aswell as
existing post-market reporting requirements to those cellular and tissue-based products subject to
regulation under section 351 of the PHS Act and/or the FDCA. The agency intends to propose
regulations for regigtration, listing, GTPs, and post-market adverse event reporting of those cdlular and
tissue-based products regulated under section 361 of the PHS Act.

VI. IMPLEMENTATION OF REGULATORY PROCEDURES

The agency intends to implement this regulatory plan in a step-by-step fashion. The agency intendsto
promulgate through notice and comment rule-making new regulatory requirements, and to dlow for
phase-in as gppropriate. Some examples of how FDA intends to implement this regulatory plan for
selected products are as follows.

A) Stem cdls. The agency intends to phasein its regulatory overdgght of minimaly
manipulated hematopoietic stem cells derived from cord or periphera blood and used for hematopoietic
recongtitution in patients who are not close blood relatives of the donors from whom the cdls were
obtained. (Minimaly manipulated hematopoietic sem cells to be used for their norma function in the
person from whom they were obtained or in a close blood relative would be regulated under section
361, and would not be subject to premarket gpplication requirements.) The agency intends to phasein
regulation of alogeneic use of these products as follows.

1) Registration and Listing. FDA intendsthat dl facilities that recover, screen, test,
procure, bank, process, transport or distribute stem cells, derived from umbilical cord blood or
peripherd blood, to treat, cure, diagnoss, or mitigate diseases in humans, be required to register with
the FDA and lig the products &t their facility. Registration and listing would be accomplished through an
electronic system that the agency is developing.

2) Communicable-Disease Screening and Testing. The agency intends to require
testing of blood samples from alogeneic donors of hematopoietic stem cdllsin order to prevent the
transmisson of communicable diseases. For periphera blood stem cdll donors, the donor's blood, and
for umbilical cord blood donors, the mother's blood, would be required to be tested for HIV,
cytomegdovirus, HTLV, syphilis and hepatitisinfection (i.e, HBsAg, anti-HIV-1, anti-HIV-2,
HIV-1-Ag, anti-HTLV-I/1l, anti-HCV, a serologic test for syphilis, and anti-CMV). The medical
history and physicd examination of prospective donors would include screening for high risk for HIV
and hepatitis, Creutzfeldt Jacob Disease (CJD), and tuberculosis.

The agency intends to recommend, but not require, that testing be performed when the stem cdlls will be
used in the person from whom they were obtained. In such case, the agency would recommend only
the following tests HBsAg, anti-HCV, anti-HIV-1, anti-HIV-2, HIV-1-Ag, and anti-HTLV-I/Il. The
agency aso would recommend that the history and physical examination of the donor include screening
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for high risk for HIV and hepdtitis. The agency would require that record-keeping and labdling reved
which of the recommended tests were performed, and the results obtained from those tests, aswell as
which of the recommended tests were not performed. Appropriate labeling would be as follows:
'‘tested and negative', 'tested and positive', or 'not tested for biohazards.'

Ordinarily, cdls or tissue would not be collected from a donor testing postive for any of these viruses,
and if collected would be required to be destroyed. However, the agency recognizes that there may be
circumstances judtifying storing or using such cdlls or tissues. For example, in caseswhere astem cdll
donor tests positive for avirus or has been found to be a risk of infection (even if testing negative), and
the sem cdlls are intended for autologous use, for usein a close blood relaive, or for use in atransplant
recipient with arare histocompatibility match, the agency intends to require that 1) the cells be |abeled
"BIOHAZARD", 2) autologous products aso be labeled "FOR AUTOLOGOUS USE ONLY", 3)
written advanced informed consent of the recipient be documented, and 4) there be documented
concurrence of the recipient's physician before the cells could be released from a cell bank.

3) Pr ng Standards. The agency intends to promul gate establishment controls,
processing controls, and product standards under section 351 of the PHS Act. For minimally
manipulated stlem cells used for hematopoietic recongtitution, the agency believes that it may be possble
to develop product standards (including manufacturing controls and product specifications amed a
ensuring product safety and efficacy) from existent published clinical trid data or data developed in the
near future. FDA intendsto invite professond groups and individuals to submit to the agency dataand
gandards that they believe would ensure safety and effectiveness. If sufficient data are not avallable to
develop processing and product standards after a specified period of time, the stem cell products would
be subject to IND and marketing application requirements.

FDA intendsto list in the Federd Regigter relevant questions for developing the data and standards, and
the deadline for submission of responses. Examples of the kind of information that the agency believes
will be necessary to have in standards include criteriafor acceptance of a unit (such as volume, Storage
temperature limits, limits on microbia or other contamination, viable cal number, and functiondity), and
procedures for handling, trangporting, storing, and thawing materids, and for when and how
contamination and viability testing should be carried out.

Upon development and promulgation of standards designed to ensure safety, purity, and potency, FDA
would issue licenses based on a certification by the gpplicant that the sandards are met. The
certification could be made in the same submission as the regidration and listing. FDA would issue a
license based on the certification submission.

During the interim period, FDA would not cdl for licensure of such products for unrelated alogeneic
use, but would require establishment regisiration and product listing. The agency aso could perform
inspections for applicable GMP compliance, and could take enforcement action againg facilities as
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needed (for example, because of lack of gppropriate communicable disease-testing).

B) Demineralized bone. FDA would consider demineralized bone (decacified freeze dried
bone dlograft) to be an uncdlassified pre-Amendments device rather than a tissue under section 361
because the bone is more-than minimally manipulated.” FDA would seek a dlassification
recommendation from the Orthopedic/Dentd Advisory Pands. The device to be classfied would be
defined asincluding alograft bone that is processed ONLY to deminerdize and preserve the bone, and
ONLY intended to be used as abonefiller in orthopedic and/or dental procedures.

Based on current information, FDA expects to propose that deminerdized alograft bone be regulated
asaClass| medica device exempted from premarket notification. In addition, FDA expectsthat it
would aso propose to exempt deminerdized dlograft bone from the GMP requirements except for
certain requirements cons stent with those proposed for human tissues regulated under section 361.

To ensure that the GMP requirements gpplicable to demineralized bone are ultimately consstent with
the requirements for human cdllular and tissue-based products regulated under section 361, the Federal
Register documents regarding the requirements for each would be published as companion documents.

VIl. CONCLUSION

The agency bdlieves that the above-described proposed approach to the comprehensive regulation of
cdlular and tissue-based products would provide adequate protection of public hedth, both from the
risks of transmisson of communicable disease and from the risks of therapies that may be dangerous,
while enabling investigators to develop new therapies and products with as little regulatory burden as
possible. The agency intends for this regulatory scheme to encourage research and innovation, while at
the same time set boundaries between the kinds of experimentation with human products that warrant
only minimal FDA oversight and the kinds of experimentation with human products that warrant greater
FDA oversght.

° In contrast to how it would regulate demineraized bone, FDA would regulate powdered
bone (freeze dried bone dlograft) under section 361 (faling in rows B2aand C1 of Table 1), because
the boneis only minimaly manipulated - the processing does not change the integrd structure of the
bone.
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GLOSSARY OF TERMSASUSED IN THISDOCUMENT

ablation
dlogeneic ue

autologous use

close blood rdlative

cord blood

family rdative

hematopoietic

hematopoietic Stem cells

homologous function

MAScdls

metabolic use

Removad or destruction
Cdls or tissue transplanted from one person to another.

Cdlsor tissue removed from and transplanted back into the same
person.

A first degree blood relative (i.e., parent, child, or shling).

Blood in the placenta and umbilica cord, e.g., blood taken at
the time of birth

A firgt degree blood relative (i.e., parent, child, or sbling).

Giving rise to the cdlular dements of the blood (e.g., white blood
cdls, red blood cdlls, platelets).

Cells capable of generating white blood cells, red blood cdlls,
and plateets. For the purposes of this document, these would
include progenitor cdls that are committed to develop into a
particular cdlular lineage. Hematopoietic sem cdlls presently
can be collected (as avery smdl fraction of the cells) from
periphera blood, placenta/umbilica cord blood, and bone
marrow, often for trangplantation into patients whose own
hematopoietic stem cells have been destroyed by anticancer
treatment or disease

Use for the normd function of the cell or tissue, and, for
structurd tissue, use for astructura purpose in alocation of the
body where such functiona purpose normaly occurs (see P.
15).

Manipulated Autologous cdls for Structurd use

For systemic effect.
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minima manipulaion

more-than-minima manipulation

non-homologous function

periphera blood

reproductive tissue
reproductive use

dem cdls

dructurd use

unrel ated

Processing that does not dter the biological or revant
functiond characterigtics of cells or tissue (see P. 13).
Processing that dtersthe biologica or relevant functiond
characteristics of cells or tissue (see P. 13).

Use for other than the normd function of the cdll or tissue, or
for structurd tissue, use for a structura purposein alocation of
the body where such functiona purpose does not normdly
occur (see P. 15).

Circulating blood (in contrast to, for example, blood in bone
marrow)

Semen, ova, embryos.
To treat infertility.

Cdlls cgpable of replicating themsdves and of generating more-
differentiated daughter cdlls.

For anatomic recongtruction or repair.

Someone other than aclose blood reative.
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RELATED PRODUCTS

PROPOSAL FOR SPECIFIC COMMUNICABLE DISEASE CONTROLS"

Testing” Screening Quarantine®
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2a Autologous Banked Tissue
Stem Cells R R R R R
Other Autologous Tissue R| R R R
2b Allogeneic, Nonviable Tissue X X X X X X X R
2c Allogeneic, Viable Tissue
Stem cells from Family-related donors X | X X X | X | X X | X X
Reproductive Tissue from Sexually Intimate Partners R R R R|IR|R R R R R R
Other Reproductive Tissue (including directed donors) X1 X X X| XX X X X1 X X X
Other allogeneic Viable Tissue* X1 X X X1 XX X | X X R
Legend:
X-required

R-recommended, for tests; labeling as: 'tested/negative’, or 'not tested for biohazards' will be required.
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notes:

'Banked tissue for autologous use, from allogeneic family-related donors, from directed reproductive tissue
donors, from sexually intimate partners, or in cases where there is a documented urgent medical need from a
donor who has a positive risk factor and/or tested positive for an infectious disease agent, will not be required to
be destroyed if:

a) the product is labeled 'BIOHAZARD' or ‘'untested for BIOHAZARDS', as applicable
b) autologous tissue is labeled 'FOR AUTOLOGOUS USE ONLY'

c¢) written advance informed consent of the recipient is documented

d) there is documented knowledge and authorization of the recipient s physician

Tissue unsuitable for transplantation may be used for non-clinical research purposes if labeled '‘BIOHAZARD' or
‘untested for BIOHAZARDS', and 'FOR RESEARCH USE ONLY'

For autologous or allogeneic cord blood donors, a mother's sample may be used for screening and testing.

*For allogeneic tissue that can be stored, quarantine for six months pending retesting of the donor will be required
for all reproductive tissue, excluding sexually intimate partners. For other banked tissue and cells from living
donors, quarantine for six months pending retest of the donor, or of the mother will be recommended, where
appropriate and feasible, not required.

4Requirements for HTLV and CMV testing only apply to leukocyte rich tissue (e.g. stem cells); they will not apply to
cornea or skin donors.

°For dura mater donors, in addition to history for risk factors, a gross and histological examination of brain tissue
will also be required.
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Table 1

Relationships among product concems, product characteristics, regulatory approaches

Product Concern Product Characteristic Industry Action Regulatory Submission
(Product Factors) Required
A. Direct transmission of 1. SURGERY ( Cells or tissue are removed from | 1. None. 1. None
communicable disease (e.9., | and transplanted back into the same person in a

donor screening and testing)

single surgical procedure )

2a. AUTOLOGOUS banked/processed/shipped;
REPRODUCTIVE from sexually inimate partner

2b. ALLOGENEIC, nonviable tissue

2c. ALLOGENEIC, viable tissue

2a. Screening, testing
recommended; other
GTPs would be required,
e.g., recordkeeping,
labefing, product
tracking, recalls,
notification of
communicable disease
transmission.

2b, 2¢c. GTPs would be
required e.g., screening,
testing, recordkeeping,
labeling, product tracking,
recalls, notification of
communicable disease
transmission,

2a 2b 2c. No FDA submission. Requirements would be set in new
final rule for allogeneic tissue-related products under section 361
(finalization of the Interim final rule), and in rulemaking under
sections 361 and 351 which would add more products and more
specific testing requirements.

B. Control of Processing
Improper handling or
inadequately controlled
processing may resultin
product contamination and
consequent communicable
disease transmission;

or in failure to preserve
product integrity and function,
and consequent enhanced
susceptibility to
communicable disease;

or in failure to preserve

product integrity and function’

with resulting unsafe or
ineffective products.

1. SURGERY

(Cells or tissue are removed from and
transplanted back into the same person in a
single surgica! procedure.)

2. MINIMALLY MANIPULATED & homologous
function & no non-tissue components,

and
structural, reproductive, or
autologous/related-allogeneic metabolic

3. MORE-THAN-MINIMALLY MANIPULATED or
non-homologous function or non-tissue
components or unrelated metabolic

1. None

2, GTPs relating to
contamination, integrity
and function.

3. Would have to follow
GMPs and have stricter
processing controls
encompassing clinical
safety and effectiveness |
concerns.

1. None

2. No FDA submission regarding processing. Requirements
would be set in rulemaking under section 361.

3. A marketing application would ordinarily be required to
contain a CMC section. If determinations are made that the
safety and effectiveness of a product category can be assured
by meeting product specifications and processing controls, then
applicants would need only to submit a certification that they
meet the product specifications and processing controls.




Table 1 (continued)

C. Clinical safety (not
restricted to
communicable-disease
risks); clinical
effectiveness (including
use-specific concerns).

Attributes of importance
are:

a) more than minimal
manipulation;

b} non-homologous use;

¢) combination with non-
cell/non-tissue
components;

d) metabolic use (other
then reproductive} except
when used autologously or
in a close family member.

1. Product is without any of factors a, b, ¢, or d.

2. Product is for local, structural reconstruction
or repair and has factors a, b, or c.

3. Product is for reproductive or metabolic use
with factors a, b, ¢, or d.

1. None.

2. Would have to
gather clinical safety
and effectiveness data.

3. Would have to
gather clinical safety
and effectiveness data.

1. No FDA submission,

2. Studies would have to be done under IND or IDE; Marketing
application would have to be submitted (BLA, 510(k) or PMA);
standard for determination of effectiveness would be consistent
with that for devices. Standards for manipulated autologous
structural cells would be as described in MAS cell policy
guidance.

3. Studies would have to be done under IND; marketing
application would have to be submitted {BLA); standard for
determination of effectiveness would be consistent with that
for biologics.

D. Promotion and labeling

All cellular and tissue-based products (excluding
cells and tissues that are removed from and
transplanted back into the same person in a single
surgica! procedure).

Clear, accurate,
balanced and non-
misleading labeling

No FDA submission concerning labeling for products regulated
only under section 361 (providing claims are limited to those
within homologous use). For products regulated under section
351 or as a device, the usual rules would apply concerning
labeling.

E. Baseline Knowledge of
Industry

All cellutar and tissue-based products (excluding
cells and tissues that are removed from and
transplanted back into the same person in a single
surgical procedure).

Notification of FDA

Registration and listing under new regulation under 361 or
under sec. 510 of the FDC Act.




PROPOSED NEW REGULATORY FRAMEWORK
FOR HUMAN TISSUE

CONCERN 1: DISEASE TRANSMISSION

(Does the Tissue Pose a Risk of Transmitting Diseases

Such as AIDS or Hepatitis?)

Product Characteristic Industry Action Required Submission to FDA
Tissue transplanted within None None
one person during a single
surgical procedure
Tissue transplanted within Disease screening and testing | None
one person that has been recommended; Good Tissue
banked, processed, or shipped | Practices (GTPs) (handling,
recordkeeping, and labeling
procedures) would be
required

Tissue donated from one Subject to GTPs; disease None

person to another

screening and testing would
be required




CONCERN 2: CONTROL OF PROCESSING
(What Kinds of Handling and Precessing Controls Would Be Necessary?)

Product Characteristic

Industry Action Required

Submission to FDA

a family member, used for its
normal function, and having
no nontissue parts

Tissue transplanted within None None
one person during a single

surgical procedure

Minimally processed Would be subject to GTPs None
structural® tissue used for its | relating to contamination,

normal function and having integrity, and function

no nontissue parts; or

reproductive tissue* used for

its normal function, and

having no non-tissue parts

Minimally processed Would be subject to GTPs None
metabolic tissue® transplanted | relating to contamination,

into the same person, or into | integrity, and function

Metabolic tissue transplanted
to another person not related
to the donor; or that has been
manipulated, or is used for
other than its normal
function, or has nontissue
parts

Would have more
comprehensive processing
controls than GTPs (to
address clinical
safety/effectiveness concerns)

Human testing exemptions
and marketing approval by
FDA would be required. (In
certain cases, certification to
standards may substitute for
data submission.)

Structural tissue that has been
manipulated, or is used for
other than its normal
function, or has nontissue
parts

Would have more
comprehensive processing
controls than GTPs (to
address clinical safety and
effectiveness concerns)

Human testing exemptions
and marketing approval by
FDA would be required.

® Structural tissue comprises such tissue as corneas, ligaments, bones, cartilage, tendons, dura mater,

and heart valves.

4 Reproductive tissue comprises such tissue as ova, semen, and embryos.

> Metabolic tissue is tissue that affects the function of the entire body (e.g., umbilical cord stem cells
infused into a patient to reconstitute the cellular elements of the patient's blood, or pancreatic islet cells

implanted to treat diabetes).




CONCERN 3: CLINICAL SAFETY
(Does the Product Need FDA Approval for Safety/Effectiveness?)

Product Characteristic

Industry Action Required

Submission to FDA

Minimally processed
structural tissue used for its
normal function, and without
nontissue parts; or

metabolic tissue that is used
in the same person or in a
close relative of the donor
that is minimally processed,
used for its normal function,
and has no nontissue parts.

None

None

Tissue used for structural
reconstruction or repair that:
1) has been manipulated; or
2) is used for other than its
normal function; or

3) is combined with nontissue
parts

Would have to gather clinical
safety and effectiveness data

Human testing exemptions
and marketing approval
required; standard for
effectiveness determination
would be consistent with that
for comparable devices

Metabolic tissue used in a
person not related to the
donor, or that:

1) has been manipulated; or
2) is used for other than its
normal function; or

3) is combined with nontissue
parts

Would have to gather clinical
safety and effectiveness data

Human testing exemptions
and marketing approval by
FDA required; standard for
effectiveness determination
would be consistent with that
for biologics

Reproductive tissue that is:
1) manipulated;

2) used for other than its
normal function; or
3)combined with nontissue
parts

Would have to gather clinical
safety and effectiveness data

Human testing exemptions
and marketing approval by
FDA required; standard for
effectiveness determination
would be consistent with that
for biologics.




CONCERN 4: CLAIMS MADE BY MANUFACTURERS
(What Regulation Is Needed of Product Labeling and Advertising?)

Product Characteristic Industry Action Required Submission to FDA
Tissue transplanted within None None
one person during a single
surgical procedure
Clear, accurate, balanced, and | No FDA submission

All other tissue

nonmisleading labeling and
promotion

concerning labeling for
products regulated only under
section 361; for products
regulated under section 351
and/or FDC Act, normal rules
would apply

CONCERN 5: BASELINE KNOWLEDGE OF INDUSTRY
(Should Tissue Products Be Registered with FDA?)

Product Characteristic Industry Action Required Submission to FDA
Tissue transplanted within None None
one person during a single
surgical procedure
All other tissue Notification of FDA Registration and listing under

new regulation under 361 or
under section 510 of the FDC
Act




