Overview of FDA Regulation of Human Cellular and
Tissue-Based Products

MaRTHA A. WELLS, M.P.H.

l. INTRODUCTION

Over the years the Food and Drug Administration (FDA) has regulated most
cellular and tissue-based products on a case-by-case basis. Technological advance-
ments have resulted in the development of new products and increasing humbers of
transplantations. Many of these products are used in novel ways that warrant clinical
evaluation, while some of the uses would be considered medical practice. As described
later in this article, FDA's major concerns relating to oversight of some of these prod-
ucts pertain to protection of recipients from transmission of communicable disease,
safety during processing and storage, efficacy, the need for reliable recordkeeping,
and both product and recipient identification.

Human tissues for transplantation have been regulated by FDA since 1993 under
an interim rulé, which provides minimal oversight based on issues of infectious dis-
ease transmission and requirements for donor testing and screening. Other human
tissues, such as dura mater, heart valves, corneal lenticules, and skin that is-grown
vitro on a synthetic matrix, have been regulated as medical devices.

Policies and regulations for cellular products also have developed as needed. FDA
has regulated blood and blood products under the Public Health Service (PHS) Act
and the Federal Food, Drug, and Cosmetic Act (FODG#)decades. A policy was
published in October 1993 concerning somatic cell and gene tHefdgiy. policy
included autologous, allogeneic, and xenogeneic cells that act systemically, and ex-
cluded minimally-manipulated bone marrow cells. A new cell product class called
manipulated autologous structural (MAS) cells was the subject of two public meetings
that resulted in a published guidance document in May 199&eptember 1996,

FDA further refined its policy concerning xenotransplantation of cells and tissues in a
draft PHS guideline on infectious disease is§uasl995 and 1996, FDA sponsored
workshops and developed draft documents addressing the regulation of peripheral
blood and placental/umbilical cord blood stem celdl of these regulations and
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policies address controls to adequately protect the public health and to ensure both
product safety and patient benefit. This approach to regulation of emerging therapies,
however, has resulted in gaps in regulation, occasional inconsistency in oversight,
and in some cases confusion in regulation or policy implementation. Even with
intercenter memoranda of understanding among FDA's Center for Biologics Evalua-
tion and Research (CBER), Center for Devices and Radiological Health (CDRH), and
Center for Drug Evaluation and Research (CDER), and with the implementation in
1991 of designating procedures for determining regulatory authority for combination
products based on their primary mode of actitire application of regulation has not
always been uniform.

Il. ScopeoF TissueaND CELL INDUSTRY AS CURRENTLY KNOWN

Although FDA has not yet required registration of tissue establishments, fairly
accurate information has been gathered from other sources. Many establishments have
been identified by professional associations such as the American Association of Tis-
sue Banks (AATB), the Eye Bank Association of America (EBAA), and the American
Society for Reproductive Medicine (ASRM). Other establishments have been identi-
fied through FDA inspectional record reviews, as well as from complaints from com-
peting establishments. In 1992 AATB surveyed fifty-eight known tissue banks; forty-
two banks responded, identified 5202 donors, and indicated that 303,000 grafts had
been distributed A survey sponsored by FDA in 1994 and conducted by Dr. Jeffrey
Prottas identified fifty-two out of sixty-seven bone banks that reported 6650 donors
and 140,000 grafts distributé&dThis survey did not record the 200,000 units of bone
powder provided for dental use. EBAA annually reports statistics on the activities of
their associated banks. In 1996, 108 eye banks reported that there were 92,162 dona-
tions and 46,300 corneal transplants; approximately 35,000 donations were used for
research or training, and 10,716 were rejected due to the quality of the tissue or be-
cause donor testing and screening criteria were not safisfied.

FDA currently does not regulate reproductive tissue banks, and will need to pro-
pose a regulation requiring establishment registration to confirm actual numbers. In a
1994 AATB survey reported by Dr. John Critzer of Indianapolis, ninety-one out of 135
known banks reported procurement of anonymous sperm; thirty-five out of ninety-one
banks reported 90,000 semen units distributed, and an average number of twenty-nine
qualified donors? A report? published in 1990 by ASRM/Society of Assisted Repro-
ductive Technology (SART), provides an estimate for the actual usage of reproductive
tissue with 180 fertility clinics reporting 25,744 stimulation cycles for 19,095 women,
with 5159 pregnancies and 3941 live deliveries.

Unlike the data available from surveys for tissue products, cellular therapy is a
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rapidly developing field in which there is no central source of information on the
number of establishments and the number of procedures accomplished. Many somatic
and gene therapies are considered medical practice, and some are becoming commer-
cialized. Similarly, the effectiveness of hematopoietic stem cells derived from periph-
eral blood and umbilical cord blood is only recently being evaluated as a medical
therapy and only preliminary data is available concerning the extent of the use of
these cells and their efficacy.

[11. K NowN CoMmuNICABLE DiSEASE TRANSMISSIONS

The number of known transmissions of communicable disease is low for trans-
planted human tissues and cells, and most of these transmissions occurred before
mandatory donor testing and screening was in effect. One of the more well-known
incidents of transmission of infectious disease by tissue was reported in 1991 when a
donor tested negative for Human Immunodeficiency Virus (HIV) at procurement in
1985 but was positive when retested in 1991 with more sensitive tests. It later was
confirmed that seven of the forty-one tested recipients of organs and minimally pro-
cessed (fresh-frozen) tissues had contracted‘tiivother well-known incident was
reported initially in 198% and identified transmission of Creutzfeldt-Jakob disease
(CJD) from a dura mater transplant. To date approximately sixty-three cases of CJD
transmission have been reported from dura mater transfflants.

The most comprehensive report on disease transmission through cell, tissue, and

organ transplantation was published by Dr. Ted EastiuHé. observed a number of
reports of bacterial and fungal transmissions from all the tissue allografts he sur-
veyed. Focusing on other reported transmissions, he noted that bone has transmitted
hepatitis C virus (HCV), tuberculosis, and HIV; corneas have transmitted rabies, CJD,
hepatitis-B virus (HBV), cytomegalovirus (CMV), and herpes simplex virus (HSV-
1); tendon has transmitted HIV and HCV; and dura mater has transmitted CJD. HIV
and CMV transmission from skin has been reported but not confirmed. Other articles
have documented transmission of HIV, HBV, Neisseria gonorrhea, Ureaplasma
urealyticum, Mycoplasma hominis, Trichomonas vaginales, HSV-2, and Chlamydia
trachomatis from semen.

Dr. Eastlund also reported bacterial transmission as well as transmission of HBV,
HCV, Epstein Barr virus, CMV, and malaria through marrow transplantttias.
previously noted about the scope of the industry, cellular therapy is a more recently
evolving field, and there is no professional organization that routinely surveys these
establishments or assesses the incidence of disease transmission as there is with tissue
products.
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V. OVERSIGHTOF HUMAN TISSUEFOR TRANSPLANTATION
A. The Interim Rule

The interim rule for human tissue intended for transplantation was published in
theFederal Registeon December 14, 1993It was effective immediately to address
a perceived threat of contaminated tissue being imported into the United States from
donors who were inadequately screened and tested. It provided a minimal level of
safety for infectious disease control under the authority of section 361 of the PHS Act.
This rule covered establishments or persons involved in recovery, processing, storage,
or distribution of banked human tis8tisuch as musculo-skeletal bone and tendon,
skin, and ocular tissue such as cornea and sclera. The rule focused on donor testing for
HIV-1 and 2, HBV, and HCV. Donor screening for medical history, behavioral risk
factors, and clinical evidence of disease also was required. Written procedures for all
significant steps of infectious disease testing and the medical history determination
had to be established, and documented release from quarantine when donor testing
and screening was complete was required. Under the interim rule, relevant records
were required to be retained for ten years and were to be available for inspection. The
rule also authorized FDA to perform unannounced inspections of establishments, the
frequency of which was left to the agency’s discretion, as well as to retain, recall, and
destroy violative tissue.

B. Final Rule/Guidance for Screening and Testing Donors

The final rule for regulation of tissue for transplantafiomas published in the
Federal Registeon July 29, 1997, and is considered a modification or clarification of
the interim rule with no major regulatory changes. The preamble to the rule addresses
the seventy-three comments to the docket of the interim rule. These were submitted
from tissue and eye banks, hospitals, physicians, processors, individuals, Lions Clubs,
and other federal and state government agencies. Many of the changes or clarifica-
tions found in the final rule are based on these comments and/or on discussions held
during three subsequent workshops sponsored by FDA. Because many of the com-
ments requested FDA to be more specific and to define the terms used, fifteen new
definitions were added and others revised. Examples of some of the terms for which
new definitions are included in the rule are “plasma dilution,” “physical assessment,”
“donor medical history interview,” and “summary of records.”

The rule clarifies the requirement that infectious disease tests for HIV-1 and 2,
and for hepatitis B and C, be FDA-approved screening tests when available. Any
repeat reactive test would result in rejection of the donor. When tests are approved for
cadaveric specimens, they must be used. The rule also noted that a mother’s specimen
would be acceptable for a neonate donor.

1958 Fed. Reg. at 65,514.

20The interim rule defined “banked human tissue” as any tissue derived from a human body that is in-
tended for administration to another human for the diagnosis, cure, mitigation, treatment, or prevention of any
condition or disease; is recovered, processed, stored, or distributed by methods not intended to change tissue
function or characteristics; is not currently regulated as a human drug, biological product, or medical device;
excludes kidney, liver, heart, lung, pancreas, or any other vascularized human organ; and excludes semen or
other reproductive tissues, human milk, and bone matdoat 65,520.

2! Human Tissue Intended for Transplantation; Final Rule, 62 Fed. Reg. 40,429 (July 29, 1997).
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The rule specifies that there be written procedures developed and followed for
infectious disease testing; obtaining, reviewing, and assessing relevant medical records;
designating and identifying quarantined tissue; and prevention of infectious disease
contamination or cross-contamination during processing. It also allows for use of
standard written procedures prepared by another organization such as AATB or EBAA.
In other words, the rule specifies that written procedures need to be in place but does
not specify what the contents of those procedures should be.

The final rule reiterates the recordkeeping requirements specified in the interim
rule, such as maintaining records concurrent with the performance of each significant
step of donor screening/testing and documenting the destruction or other disposition
of human tissue. Some of the new recordkeeping requirements include the specifica-
tion of who is required to retain certain records generated in determining donor suit-
ability and what information is needed on a summary of records accompanying the
released tissue, and a requirement for keeping records that document receipt of the
tissue. The final rule clarifies the record retention requirement such that records shall
be retained for no less than ten years beyond the dates of transplantation (if known),
distribution, disposition, or expiration of the tissue, whichever is latest. This rule will
become effective on January 26, 1998, and will be applicable to all human tissue
procured on or after this da¥e.

Also on July 29, 1997, theederal Registeincluded a notice of availability of a
guidance documefitthat provides technical recommendations to assist establishments
in complying with the final rule for the donor screening and testing requirements.
This guidance was revised after the draft was published in 1995 and discussed at an
FDA workshop held in June 1995. The guidance provides specific recommendations
for determining plasma dilution and for applying a testing algorithm. It also recom-
mends what behavioral and high-risk information, and what clinical and physical
evidence should be documented to evaluate donors effectively.

V. PROPOSEDAPPROACHTO THE REGULATION OF CELLULAR AND
TissueBaseb ProbucTs

Recently FDA re-assessed the many different regulations and policies that were
developed on a case-by-case basis over the years for the regulation of tissue and cellu-
lar products. FDA recognized that the regulatory strategy in place was perceived as
potentially inconsistent, with over regulation for some products and under or no regu-
lation for others. The agency also perceived a need to address regulation of the many
diverse and novel products resulting from developing technology. This need was tem-
pered by other concerns, such as the need to extend regulation without accompanying
increases in agency resources and without levying unnecessary regulatory burdens on
the industry.

To achieve these goals, FDA published in February 1997 its sixth Reinventing
Government report, entitleReinventing the Regulation of Human Tis¥wes part of
Vice President Al Gore’s National Performance Review for streamlining government

2|d. at 40,429.

2 Guidance for Industry; Screening and Testing of Donors of Human Tissue Intended for Transplantation;
Notice, 62 Fed. Reg. 40,536 (July 29, 1997).

24 Foop aND DRuG AbpMIN., DEPARTMENT OF HEALTH AND HuMAN SeRvs., NATIONAL PERFORMANCE REVIEW:
REINVENTING THE REGULATION OF HuMAN Tissue(1997).
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regulation. Published at the same time was a more detailed analysis of FDA's revised
regulatory plan, entitled Proposed Approach to the Regulation of Cellular and
Tissue-Based ProductsThese documents laid out a plan for a rational, comprehen-
sive, and flexible regulatory framework for products derived from human cells and
tissues. The plan calls for a tiered approach to regulation that is proportionate to the
degree of risk the product poses to the public health. To accomplish this, the approach
invokes the authority to regulate under the PHS Act and/or the FDCA, depending on
specific characteristics of the product. It addresses regulation of a range of diverse
products derived from human tissue or cells such as musculo-skeletal and ocular tis-
sue, heart valves, dura mater, demineralized bone, reproductive tissue, cellular thera-
pies, stem cells, and combination products consisting of cells or tissue and other regu-
lated products. Because comprehensive regulation already exists under other authori-
ties, or the risk issues are different, the proposed approach does not include regulation
of vascularized organs, minimally manipulated bone marrow, xenografts, cellular trans-
fusable blood products, and secreted or extracted products.

The three stated goals for this approach are 1) to prevent the potential for trans-
mission of communicable disease, 2) to prevent improper handling/processing that
might contaminate or damage tissue/cells, and 3) to ensure clinical safety and effec-
tiveness for certain cells and tissues with increased potential risk. Five areas of prod-
uct concern were identified that needed to be addressed for all of these products, and
the degree of regulation is based on the varying levels of risk determined. These areas
of concern are direct transmission of communicable disease; control of processing;
clinical safety and effectiveness; promotion and labeling; and a baseline knowledge of
industry. All products will be required to adhere to certain requirements for donor
testing and screening for risk of communicable disease transmission. Donor screen-
ing and testing procedures would be recommended, rather than required, for autolo-
gous cells and tissues and for reproductive tissues from sexually intimate partners
because these raise lesser communicable disease concerns than do allogeneic use. All
establishments will be required to register with FDA and list their products. Concern-
ing requirements for processing controls, clinical evaluation, and promotion and la-
beling, the degree of regulation will vary based on specified product characteristics
and associated levels of potential risk. The level of risk will be defined by the extent of
processing, whether the product functions systemically, whether it is combined with a
nontissue component, or if it is used for other than its homologous function. Those
products identified as having a higher potential risk will require premarket assess-
ment including clinical study. Lower-risk products will adhere to regulations that will
be proposed and promulgated under section 361 of the PHS Act for control of infec-
tious disease transmission and related processing controls and limits for promotional
claims and labeling.

V1. M aJorR CoMMENTS AND CoONCERNSWITH THE PROPOSEDAPPROACH

FDA held an open public meeting on March 17, 19%&,which twenty organi-
zations or individuals expressed their opinions on the proposed approach. The major

25 Foob AND DRUG ADMIN., PROPOSEDAPPROACHTO REGULATION OF CELLULAR AND Tissue-Basep ProbucTs
(FDA Dkt. No. 97N-0068) (1997F5ee als@\ Proposed Approach to the Regulation of Cellular and Tissue-
Based Products, 62 Fed. Reg. 9721 (Mar. 4, 1997).

26 Comments from FDA Open Public Meeting, Rockville, MD (Mar. 17, 1997) (transcript and comments
available from Dockets Management Branch, FC3%€e also supraote 25.
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concerns expressed at that meeting, and in thirty-eight comments to the public docket,
can be broken into several areas of concern. Regarding the communicable disease
transmission proposals, whicekcommendedonor testing and screening for autolo-
gous cells and tissue and for certain reproductive tissueregnited same for all
allogeneic products, meeting participants expressed concern that all products should
have the same requirement if they are stored, due to the possibility of cross-contami-
nation and improper release. Other participants noted and took issue with the fact that
the testing requirements for hematopoietic stem cells differ from other blood prod-
ucts.

A major concern focused on the definitions of the factors that will be used to
assess whether a product requires the higher standard of regulations. For example,
meeting participants wondered about the practical construction of terms such as “mini-
mal manipulation during processing,” “homologous function,” and “nontissue com-
ponent.” Clarification of what the agency considers to be good tissue practices was
requested, as well as the processes by which these requirements will be developed and
how the regulation ultimately would be enforced. All commentators were in favor of
required registration and listing. As to the topics of promotion and labeling, meeting
participants’ major concern centered on what promotion would be allowed for tissue
and cells that would not require premarket evaluation and how those claims would be
assessed for these products.

In the agency’s proposed approach, formation of a tissue reference group was
suggested and described therein as a CDRH/CBER group whose purpose would be to
ensure consistent poliéyMany comments at the public meeting asked for additional
explanation as to what the group’s responsibilities are, how it will function, and how
its decisions would relate to product jurisdiction questions currently addressed in FDA's
Office of the Chief Mediator and Ombudsman. Many questioned how FDA will take
on an increased compliance and enforcement burden of regulating additional estab-
lishments without supplemental inspectional resources. FDA was asked to clarify if
exemptions to compliance would be allowed, whether third-party inspections would
be permitted, and whether compliance with industry standards would be deemed the
equivalent of meeting FDA's regulations. Additional substantive comments disagreed
with the proposed approach’s premise that demineralized bone should be regulated as
a Class | exempt medical device rather than as a tissue, because of the extent of pro-
cessing manipulation. The history of safe use for demineralized bone was cited and
concern was expressed over the definition of “minimal manipulation.” Another major
area of concern addressed the proposed regulation of hematopoietic stem cells; the
comments varied from one extreme (that all of these products, even those that are not
manipulated and are for autologous use, should be required to have premarket assess-
ment) to the other (that no regulation is needed for what is considered medical prac-
tice). The proposed approach offered a compromise under which regulation will be
phased in without an up-front requirement for an investigational new drug submis-
sion so that clinical experience with these new products can progress and industry
would have an opportunity to establish product standards.

VIl. CoNcLUSION

FDA has re-assessed its approach to the regulation of tissue and cellular prod-

27 Foop AnD Druc Abmin., supranote 25, at 15, 17.
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ucts. This plan generally has been well received. This re-assessment, as defined in the
agency’s proposed approaéraddresses FDA's concern that application of drug or
device regulations to achieve uniform regulation of the entire range of current prod-
ucts might inhibit the development of valuable new products and create unnecessary
regulation. Implementation of the proposed approach will allow the level of regula-
tion to be based on potential or actual risk to the public health, and will allow FDA to
serve the public better by allowing the agency to concentrate its efforts on the most
significant health issues.

FDA's current thinking concerning implementation of the proposals for regulat-
ing cells and tissues includes the development of proposed rules regarding registra-
tion and listing, communicable disease controls, good tissue practices, promotion and
labeling, and enforcement and compliance. These proposed rules will consider com-
ments received in public discussions. In the meantime, the agency will function ac-
cording to current regulation or policy. As discussed at the March 1997 public meet-
ing, FDA also plans to publish Federal Registenotice requesting that establish-
ments develop and submit to FDA proposed standards based on clinical and labora-
tory data that could be used to define licensing requirements for peripheral and cord
blood stem cell products. Further input to the dockets for these proposed rules and
future public meetings will aid in fine tuning these proposals before implementation.

28 See generall$2 Fed. Reg. at 9721.



