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Preface

We are pleased to offer our committee’s report on guidelines for human embry-
onic stem cell research. This report and its recommendations are the result of many
hours of committee meetings as well as a public workshop. During those sessions we
heard from many dedicated and talented people who represent a wide range of
views. We have tried to take these diverse perspectives into account in a report that
mirrors the seriousness with which we have reflected upon them. Our task was
made more difficult and also more significant by events in the worlds of science and
public affairs, which altered the terrain even as we explored it. All of us on the
committee have appreciated the opportunity to be part of this important and timely
effort.

Great possibilities for improvements in human health are offered by research
using human stem cells, both adult and embryonic. Like many scientific advances,
these technologies raise questions about balancing the evident promise against the
potential for inappropriate application. In the case of embryonic stem cell research,
there are differing opinions within our society about the relative merits and risks of
various approaches and there are philosophical differences about what is or is not
appropriate. Some believe strongly that we should not turn away from the promise
that embryonic stem cells will provide new therapeutic advances. Others believe
that the derivation and application of human embryonic stem cells will undermine
the dignity of human life. These disparate views are deeply and sincerely held and
must be considered as we move forward in advancing this research. Some of the
qualms arise from unfamiliarity and the “shock of the new,” but others arise from
concerns about the nature of human life, about ethical treatment of reproductive

vii
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materials and about exploitation of donors of such materials. Those ethical con-
cerns need to be balanced against the duty to provide the best medical care possible,
enhancing the quality of life and alleviating suffering for many people. The chal-
lenge to our society is to achieve that balance.

Scientific inquiry should not proceed unfettered, without consideration for the
ethical and public policy imperatives of the society in which it operates. On the
other hand, concerns about potential ethical complexities should be cause for judi-
cious oversight and regulation, not necessarily for prohibition. Our democratic
society should be capable of entertaining challenges to familiar beliefs and adapting
to new conditions without yielding on its fundamental values. We believe that it is
possible to do so, that human dignity will be enhanced, rather than diminished, by
the great project of addressing the suffering that attends illness. Freedom of inquiry
and a confident attitude toward the future are at the heart of America’s civic
philosophy, in which the freedom to explore controversial ideas is celebrated rather
than suppressed. That is one reason that our country’s scientific establishment is the
envy of the world, a source of our inventive energy that was celebrated by Thomas
Jefferson who wrote, “Liberty is the great parent of science and of virtue; and a
nation will be great in both in proportion as it is free.”

In that spirit we offer this report.

Richard O. Hynes

Jonathan D. Moreno

Co-chairs, Committee on Guidelines for
Human Embryonic Stem Cell Research
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Summary

This report provides guidelines for the responsible practice of human embry-
onic stem (hES) cell research. Since 1998, the volume of research being conducted
using hES cells has expanded primarily using private funds because of restrictions
on the use of federal funds for such research. Although privately funded hES cell
research is currently subject to many of the same oversight requirements as other
biomedical research, given restricted federal involvement and the absence of federal
regulations specifically designed for hES cell research, there is a perception that the
field is unregulated. More accurately, there is a patchwork of existing regulations
that are applicable to hES cell research, many of which were not designed with this
research specifically in mind, and there are gaps in how well they cover hES cell
research. In addition, hES cell research touches on many ethical, legal, scientific,
and policy issues that are of concern to the public. The guidelines, which are set
forth in the final chapter of the report, are intended to enhance the integrity of
privately funded hES cell research both in the public’s perception and in actuality by
encouraging responsible practices in the conduct of that research. The body of the
report provides the background and rationale for the choices involved in formulat-
ing the guidelines.

In 1998, James Thomson and co-workers became the first scientists to derive
and successfully culture human embryonic stem cells (hES cells) from a human
blastocyst, an early human embryo of approximately 200 cells, donated by a couple
who had completed infertility treatments. Although ES cells had been derived from
mouse blastocysts since 1981, this achievement with human cells was significant
because of its implications for improved health. The dual capacity of hES cells for
self-renewal and for differentiation into repair cells offers great potential for under-
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standing disease development and progression, for regenerative medicine, and for
targeted drug development.

In addition to that research accomplishment, the cloning of Dolly the sheep in
1997 using a technique called somatic cell nuclear transfer (SCNT) or, more simply,
nuclear transfer (NT) provided a means of generating ES cells with defined genetic
makeup. hES cell preparations could potentially be produced by using NT to replace
the nucleus of a human oocyte, trigger development, and then isolate hES cells at the
blastocyst stage. The advantage of using NT to derive hES cells is that the nuclear
genomes of the resulting hES cells would be identical with those of the donors of the
somatic cells. One obvious benefit is that this would avoid the problem of rejection
if cells generated from the hES cells were to be transplanted into the donor. A more
immediate benefit would be facilitation of a wide array of experiments to explore
the underpinnings of genetic disease and possible forms of amelioration and cure.
Some such experiments will not be possible using hES cells derived from blastocysts
generated by in vitro fertilization (IVF), in which the nuclear genomes are not
defined. Although the promise of using NT for such research is as yet unrealized,
most researchers believe that it will be a critical source of both important knowl-
edge and clinical resources. Use of NT for biomedical research, as distinct from its
use to create a human being, has been considered by several advisory groups to be
ethically acceptable provided that such research is conducted according to estab-
lished safeguards against misuse and has undergone proper prior review. However,
there is nearly universal agreement that use of NT to attempt to produce a child
should not be allowed at present. The medical risks are unacceptable, and many
people have additional objections to using this procedure for attempts at human
procreation.

hES cells currently can be derived from three sources: blastocysts remaining
after infertility treatments and donated for research, blastocysts produced from
donated gametes (oocytes and sperm), and the products of NT. Ethical concerns
about those sources of hES cells—combined with fears that the use of NT for
research could lead to its use to produce a child—have fostered much public discus-
sion and debate. In addition, concern has been expressed about whether and how to
restrict the production of human/nonhuman chimeras in hES cell research. Research
using chimeras will be valuable in understanding the etiology and progression of
human disease and in testing new drugs, and will be necessary in preclinical testing
of hES cells and their derivatives.

Because there is widespread agreement in the international scientific community
about the potential value of hES cell research, the volume of this research has
expanded since 1998, despite restrictions in the United States. First, federal legisla-
tion forbids the use of federal monies for any research that destroys an embryo; this
effectively prevents any use of federal funds to derive hES cells from blastocysts.
Second, research with established hES cell lines is limited by a policy announced by
President George W. Bush in 2001 that restricts federal funding to research con-
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ducted with specific federally approved hES cell lines already in existence before
August 9, 2001. Despite the restricted use of federal funds for research of this kind,
the derivation of new cell lines is proceeding legally in the private sector and in
academic settings with private funds except in those states where such research has
been partially or totally banned.

Privately funded hES cell research is subject to some regulation or other con-
straints primarily through human subjects protections regulations, limits placed on
licensees by the holders of NT and hES cell patents, animal care and use regulations,
state laws, and self-imposed institutional guidelines at companies and universities
that are now doing or contemplating this research. Those aiming to produce bio-
logical therapies are also subject to Food and Drug Administration (FDA) regula-
tion. However, because of the absence of federal funding for most current hES cell
research, some standard protections may be lacking, and the implementation of
protections is not uniform across the country. Moreover, the techniques for deriving
the cells do not yet amount to fully developed standard research tools, and the
development of any therapeutic application remains some years away. The best way
to move forward with hES cell research in pursuit of scientific goals and new
therapies is with a set of guidelines to which the U.S. scientific community will
adhere. Heightened oversight also is essential to assure the public that such research
is being conducted in an ethical manner.

Established criteria for deriving hES cell lines and reviewing research will help
to ensure that the derivation, storage, and maintenance of cells meet a standard set
of requirements for provenance and ethical review. Because not all scientists want
or have the resources to derive new hES cell lines, the ability to share cell lines will
create greater access for qualified scientists to participate in stem cell research. The
tradition of sharing materials and results with colleagues speeds scientific progress
and symbolizes to the nonscientific world that the goals of science are to expand
knowledge and to improve the human condition. One key reason for the remark-
able success of science since its emergence in modern form—besides the application
of the scientific method itself—is the communal nature of scientific activity.

STATEMENT OF COMMITTEE TASK

The National Academies initiated this project to develop guidelines for hES cell
research to advance the science in a responsible manner. The Committee on Guide-
lines for Human Embryonic Stem Cell Research was asked to develop guidelines to
encourage responsible practices in hES cell research—regardless of source of fund-
ing—including the use and derivation of new stem cell lines derived from surplus
blastocysts, from blastocysts produced with donated gametes, or from blastocysts
produced using NT. The guidelines take ethical and legal concerns into account and
encompass the basic science and health science policy issues related to the develop-
ment and use of hES cells for research and eventual therapeutic purposes, such as
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1. Recruitment of donors of blastocysts, gametes, or somatic cells including
medical exclusion criteria, informed consent, the use of financial incentives,
risks associated with oocyte retrieval, confidentiality, and the interpretation
of genetic information that is developed from studies with these materials
and that might have importance to the donors.

2. The characterization of stem cells for purposes of standardization and for
validation of results.

3. The safe handling and storage of blastocysts and stem cell material and
conditions for transfer of such material among laboratories.

4. Prerequisites to hES cell research (such as examination of alternative ap-
proaches), appropriate uses of hES cells in research or therapy and limita-
tions on the use of hES cells.

5. Safeguards against misuse.

To conduct its work, the committee surveyed the current state of science in this
field and probable pending developments, reviewed the policy and ethical issues
posed by the research, examined professional and international regulations and
guidelines that relate to hES cell research, and conducted a 2-day workshop to hear
representatives of many scientific, ethical, and public policy perspectives. The com-
mittee did not revisit the debate about whether hES cell research should be pursued;
it assumed that both hES cell and adult stem cell research would continue in parallel
with federal and nonfederal funding.

WHAT THE GUIDELINES COVER

The guidelines are intended for the use of the scientific community, including
researchers in university, industry, or other private-sector organizations. They cover
all derivations of hES cell lines and all research using hES cells derived from

1. Blastocysts made for reproductive purposes and later obtained for research
from IVF clinics.

2. Blastocysts made specifically for research using IVF.

3. Somatic cell nuclear transfer (NT) into oocytes.

The guidelines do not cover research with nonhuman stem cells. In addition,
many but not all of the guidelines and concerns addressed in this report are common
to other areas of human stem cell research, such as research with adult stem cells,
fetal stem cells, or embryonic germ cells derived from fetal tissue. Institutions and
investigators conducting research with such materials should consider which indi-
vidual provisions of the guidelines set forth in this report are relevant to their
research.

The guidelines do not apply to reproductive uses of NT, which are addressed in
the 2002 report Scientific and Medical Aspects of Human Reproductive Cloning, in
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which the National Academies stated that “Human reproductive cloning should not
now be practiced. It is dangerous and likely to fail.” Although these guidelines do
not specifically address attempts to use NT for reproductive purposes, it continues
to be the view of the National Academies that such attempts should not be con-
ducted at this time.

MAJOR RECOMMENDATIONS

This summary provides the major recommendations made by the committee,
each of which supports an operational aspect of the guidelines presented in Chapter
6. Central to the recommendations is a dual system of oversight at the institutional
and national levels. This system of oversight will ensure that the highest ethical,
legal, and scientific standards are met in the derivation, storage, and use of hES cells
in research.

Institutional Oversight of hES Cell Research

The ethical and legal concerns involved in hES cell research make increased
local oversight by research institutions appropriate. Because of the complexity and
novelty of many of the issues involved in hES cell research, the committee believes
that all research institutions conducting hES cell research should create special
review bodies to oversee this emerging field of research. Such committees will be
responsible for ensuring that all applicable regulatory requirements are met and that
hES cell research is conducted in accordance with the guidelines set forth in this
report.

To provide local oversight of all issues related to derivation and research use of
hES cell lines and to facilitate education of investigators involved in hES cell
research, all institutions conducting hES cell research should establish an Em-
bryonic Stem Cell Research Oversight (ESCRO) committee. The committee
should include representatives of the public and persons with expertise in devel-
opmental biology, stem cell research, molecular biology, assisted reproduction,
and ethical and legal issues in hES cell research. The committee will not substi-
tute for an Institutional Review Board but rather will provide an additional
level of review and scrutiny warranted by the complex issues raised by hES cell
research. The committee will also review basic hES cell research using pre-
existing anonymous cell lines that does not require consideration by an Institu-
tional Review Board.

The ESCRO committee will assist investigators in assessing which regulations
might apply to proposed research activities. The committee could serve as a clear-
inghouse for hES cell research proposals and could assist investigators in identifying
the types and levels of review required for a given protocol. For example, the
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creation of a chimera might involve both an Institutional Review Board (IRB), if
cells are to be obtained from human donors for research, and an Institutional
Animal Care and Use Committee (IACUC), if animals are to be used in the research.
In some instances, Institutional Biosafety Committees (IBCs) and radiation safety
committees might also have roles to play in research review. If hES cell research
involves potential clinical applications (such as development of products to be
tested in humans), FDA regulations will apply. However, care should be taken that
the ESCRO committee does not duplicate or interfere with the proper functions of
an IRB or other existing institutional committee. The functions of IRBs and ESCRO
committees are distinct and should not be confused.

One particularly important aspect of regulatory compliance for hES cell re-
search deals with protection of donors of blastocysts and gametes. Laboratory
research that uses hES cells is generally not subject to federal regulations governing
research with human subjects unless it involves personally identifiable information
about the cell line’s progenitors. In general, research institutions are likely already
to have rules in place for research involving other biological tissues, and hES cell
research, like any other form of biological or biomedical research, would be covered
by these rules and in many cases will not require further review. In the case of hES
cell research, however, it will be critically important for investigators and institu-
tions to know the provenance of hES cell lines, particularly if the cell lines are
imported from another institution. That would include obtaining an assurance that
the process by which the cells were obtained was approved by an IRB to ensure that
donors provided voluntary informed consent and that risks were minimized.

Through its Embryonic Stem Cell Research Oversight committee, each research
institution should ensure that the provenance of hES cells is documented. Docu-
mentation should include evidence that the procurement process was approved
by an Institutional Review Board to ensure adherence to the basic ethical and
legal principles of informed consent and protection of confidentiality.

The second role of ESCRO committees is to review research proposals that
involve particularly sensitive kinds of research, including all proposals to generate
additional hES cell lines by any means. The vast majority of in vitro experiments
using already derived hES cell lines are unlikely to raise serious ethical issues, and
will require minimal review. Some research with hES cells, such as the creation of
human/nonhuman chimeras, will need more extensive review.

Other types of studies should not be permitted at this time (such as implanta-
tion of embryos or cells into a human uterus or breeding of any interspecies chi-
mera). Still others warrant careful consideration, including research in which iden-
tifying information about the donors is available or becomes known to the
investigator and experiments involving implantation of hES cells or human neural
progenitor cells into nonhuman animals. Because of the sensitive nature of some
aspects of hES cell research, it is critical that the scientific community propose and
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implement limits on what is to be allowed and provide clear guidance on which
research activities require greater scrutiny (as discussed in the full report). Thus, a
primary activity of ESCRO committees will be to ensure that inappropriate research
is not conducted and that sensitive research is well justified (as explained in the full
report) and subject to appropriate additional oversight. Oversight will in many
instances conform to a higher standard than required by existing laws or regula-
tions. ESCRO committees should have suitable scientific and ethical expertise to
conduct their own reviews and should have the resources to coordinate the various
other reviews that may be required for a particular protocol. A pre-existing commit-
tee could serve the functions of the ESCRO committee provided that it has the
recommended expertise to perform the various roles described in this report.

Embryonic Stem Cell Research Oversight (ESCRO) committees or their equiva-
lents should divide research proposals into three categories in setting limits on
research and determining the requisite level of oversight:

(a) Research that is permissible after notification of the research institution’s
ESCRO committee and completion of the reviews mandated by current require-
ments. Purely in vitro hES cell research with pre-existing coded or anonymous
hES cell lines in general is permissible provided that notice of the research,
documentation of the provenance of the cell lines, and evidence of compliance
with any required Institutional Review Board, Institutional Animal Care and
Use Committee, Institutional Biosafety Committee, or other mandated reviews,
is provided to the ESCRO committee or other body designated by the
investigator’s institution.

(b) Research that is permissible only after additional review and approval by an
ESCRO committee or other equivalent body designated by the investigator’s
institution.
(i) The ESCRO committee should evaluate all requests for permission to
attempt derivation of new hES cell lines from donated blastocysts, from in
vitro fertilized oocytes, or by nuclear transfer. The scientific rationale for the
need to generate new hES cell lines, by whatever means, should be clearly
presented, and the basis for the numbers of blastocysts or oocytes needed
should be justified. Such requests should be accompanied by evidence of
Institutional Review Board approval of the procurement process.
(i) All research involving the introduction of hES cells into nonhuman ani-
mals at any stage of embryonic, fetal, or postnatal development should be
reviewed by the ESCRO committee. Particular attention should be paid to
the probable pattern and effects of differentiation and integration of the
human cells into the nonhuman animal tissues.
(iii) Research in which personally identifiable information about the donors
of the blastocysts, gametes, or somatic cells from which the hES cells were
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derived is readily ascertainable by the investigator also requires ESCRO
committee review and approval.

(c) Research that should not be permitted at this time.
(i) Research involving in vitro culture of any intact human embryo, regard-
less of derivation method, for longer than 14 days or until formation of the
primitive streak begins, whichever occurs first.
(i) Research in which hES cells are introduced into nonhuman primate blas-
tocysts or in which any embryonic stem cells are introduced into human
blastocysts.
(iii) No animal into which hES cells have been introduced at any stage of
development should be allowed to breed.

Because stem cell research is subject to a greater degree of public interest and
scrutiny than most other kinds of laboratory research, the committee recommends
that each institution should maintain through its ESCRO committee a registry of
hES cell lines in use and of investigators working in this field and descriptive
information on the types of hES cell research in which they are engaged. The
purposes of such a registry include facilitating distribution of educational informa-
tion in light of evolving ethical, legal, or regulatory issues and enabling the institu-
tion to respond to public inquiry about the extent of its involvement in hES cell
research.

ADDITIONAL RECOMMENDATIONS

The committee makes several additional recommendations pertaining to the
need for IRB review of procurement procedures, the need for voluntary informed
consent free of inducements, adherence to standards of clinical care, and compliance
with all applicable federal regulations. Those recommendations are summarized
here.

Review of the Procurement Process

Research involving hES cells will require access to human oocytes and embryos,
necessitating some interaction between oocyte and blastocyst donors and people or
institutions seeking to procure these materials for use in hES cell research. Individu-
als and couples who voluntarily and with full information donate somatic cells,
gametes, or blastocysts for hES cell research should be assured that their donation is
made for meritorious research and that all efforts will be made by those responsible
for handling, storing, and using cell lines to protect donor confidentiality. IRB
review of the procurement process, combined with a full informed consent process
before donation, will facilitate the ethical conduct of this research.
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Regardless of the source of funding and the applicability of federal regulations,
an Institutional Review Board or its equivalent should review the procurement
of gametes, blastocysts, or somatic cells for the purpose of generating new hES
cell lines, including the procurement of blastocysts in excess of clinical need
from infertility clinics, blastocysts made through in vitro fertilization specifi-
cally for research purposes, and oocytes, sperm, and somatic cells donated for
development of hES cell lines through nuclear transfer.

Informed Consent of Donors

The donors of sperm, oocytes, or somatic cells used to make blastocysts for
research are themselves rarely the subject of the research. Nevertheless, the physical
interaction needed to obtain the materials brings them under the purview of the
human subjects protections system, and IRB review is required. Thus, their fully
informed and voluntary consent is required before such research use.

Institutional Review Boards may not waive the requirement for obtaining in-
formed consent from any person whose somatic cells, gametes, or blastocysts
are used in hES cell research.

When donor gametes have been used in the in vitro fertilization process, result-
ing blastocysts may not be used for research without consent of all gamete
donors.

In addition to ensuring voluntary informed consent of all donors, there should
be no financial incentives in the solicitation or donation of blastocysts, gametes, or
somatic cells for research purposes. Nonfinancial incentives also should be avoided.
For example, a donor’s decision should not be influenced by anticipated personal
medical benefits or by concerns about the quality of later care. Thus, a potential
donor should be informed that there is no obligation to make such a donation, that
no personal benefit will accrue as a result of the decision to donate (except in cases
of autologous transplantation), and that no penalty will result from a decision to
refuse to donate.

To facilitate autonomous choice, decisions related to the production of em-
bryos for infertility treatment should be free of the influence of investigators
who propose to derive or use hES cells in research. Whenever it is practicable,
the attending physician responsible for the infertility treatment and the investi-
gator deriving or proposing to use hES cells should not be the same person.

No cash or in kind payments may be provided for donating blastocysts in excess
of clinical need for research purposes.
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Women who undergo hormonal induction to generate oocytes specifically for
research purposes (such as for nuclear transfer) should be reimbursed only for
direct expenses incurred as a result of the procedure, as determined by an
Institutional Review Board. No cash or in kind payments should be provided
for donating oocytes for research purposes. Similarly, no payments should be
made for donations of sperm for research purposes or of somatic cells for use in
nuclear transfer.

This recommendation should not be interpreted as a commentary on commer-
cial IVF practices, but as a narrow policy position specifically with respect to hES
cell research. Furthermore, as with all the policies recommended by the com-
mittee, this policy should be regularly reviewed and reconsidered as the field ma-
tures and the experiences under other policies can be evaluated.

It is widely accepted that, whenever possible, donors’ decisions to dispose of
their blastocysts should be made separately from their decisions to donate them for
research. Potential donors should be allowed to provide blastocysts for research
only if they have decided to have those blastocysts discarded instead of donating
them to another couple or storing them.

Consent for blastocyst donation should be obtained from each donor at the
time of donation. Even people who have given prior indication of their intent to
donate to research any blastocysts that remain after clinical care should none-
theless give informed consent at the time of donation. Donors should be in-
formed that they retain the right to withdraw consent until the blastocysts are
actually used in cell line derivation.

The current regulatory system specifies basic elements of information that must
be provided to prospective participants during the informed consent process. In the
context of donation for research, disclosure should ensure that potential donors
understand the risks involved, if any. Potential donors should be told of all options
concerning the handling and disposition of their blastocysts, including freezing for
later use, donation to others for reproductive use, research use, or disposing of them
in accordance with the facility’s policies and practices. To the extent possible,
potential donors should be informed of the array of future research uses before
giving consent to donate blastocysts for research. Comprehensive information should
be provided to all donors that is readily accessible and at a level that will facilitate
an informed decision. Written informed consent should be obtained from all those
who elect to donate blastocysts or gametes.

Adherence to Standards of Clinical Care

Clinical facilities that provide assisted reproductive technology services are ob-
ligated to protect the rights and safety of their patients and to behave in an ethical
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manner. Researchers should not pressure members of the fertility treatment team to
generate more oocytes than necessary for the optimal chance of reproductive suc-
cess. An IVF clinic or other third party responsible for obtaining consent or collect-
ing materials should not be able to pay for or be paid for the material it obtains,
except for specifically defined cost-based reimbursements. Such restrictions on pay-
ment to those who obtain the embryos discourage the production during routine
infertility procedures of excess oocytes that might later be used for research pur-
poses.

No member of the clinical staff should be required to participate in providing
donor information or securing donor consent for research use of gametes or blasto-
cysts if he or she has a conscientious objection to hES cell research. However, that
privilege should not extend to the appropriate clinical care of a donor or recipient.

Consenting or refusing to donate gametes or blastocysts for research should not
affect or alter in any way the quality of care provided to prospective donors.
That is, clinical staff must provide appropriate care to patients without preju-
dice regarding their decisions about disposition of their embryos.

Researchers may not ask members of the infertility treatment team to generate
more oocytes than necessary for the optimal chance of reproductive success. An
infertility clinic or other third party responsible for obtaining consent or collect-
ing materials should not be able to pay for or be paid for the material obtained
(except for specifically defined cost-based reimbursements and payments for
professional services).

Compliance with All Relevant Regulations

If hES cell research involves transmission of personal health information about
the donors, which will increasingly be the case as cell lines approach clinical appli-
cation, it will be important for investigators, institutions, and IRBs to be aware of
any privacy requirements that apply through the Health Insurance Portability and
Accountability Act (HIPAA). Authorization should be obtained from donors for the
transmission of specific health information, which should be secured to protect
donor confidentiality.

Investigators, institutions, Institutional Review Boards, and privacy boards
should ensure that authorizations are received from donors, as appropriate and
required by federal human subjects protections and the Health Insurance Port-
ability and Accountability Act, for the confidential transmission of personal
health information to repositories or to investigators who are using hES cell
lines derived from donated materials.

As the level of hES cell research in the United States increases, it is essential that
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institutions and investigators adhere to applicable regulatory requirements and,
given the increasing frequency of international collaboration in hES cell research, it
will be important to monitor regulatory developments in other countries. The
ESCRO committees will be charged with ensuring that U.S. investigators follow
standards and procedures consistent with current regulations and with the guide-
lines recommended in this report.

FDA’s Good Laboratory Practice regulations pertain to the management of
laboratories that are developing products that might eventually be introduced into
humans (for example, in a clinical trial). Those regulations do not cover basic
exploratory studies conducted to determine whether a test article has any potential
utility or to determine its physical or chemical characteristics, but they do encom-
pass in vivo or in vitro experiments to determine their safety—an activity that
would be characteristic of the preclinical phase of hES cell research. Failure to
conform to FDA regulations, although not itself a violation of law, would render
any hES cell lines less useful if they are considered for tissue transplantation or other
cell-based therapies.

Investigators and institutions involved in hES cell research should conduct the
research in accordance with all applicable laws and guidelines pertaining to
recombinant DNA research and animal care.

hES cell research leading to potential clinical application must be in compliance
with all applicable Food and Drug Administration (FDA) regulations. When
FDA requires that a link be maintained to the donor source, investigators and
institutions must ensure that the confidentiality of the donor is protected, that
the donor understands that a link will be maintained and that, where appli-
cable, federal human subjects protections and the Health Insurance Portability
and Accountability Act or other privacy protections are followed.

Banking of hES Cell Lines

As hES cell research advances, it will be increasingly important for institutions
that obtain, store, and use cell lines to have confidence in the value of stored cells,
that is, confidence that they were obtained ethically and with informed consent of
donors, that they are well characterized and screened for safety, and that their
maintenance and storage meet the highest scientific standards.

Institutions that are banking or plan to bank hES cell lines should establish
uniform guidelines to ensure that donors of material give informed consent
through a process approved by an Institutional Review Board, and that meticu-
lous records are maintained about all aspects of cell culture. Uniform tracking
systems and common guidelines for distribution of cells should be established.
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The full report lays out recommended standards for any facility engaged in
obtaining and storing hES cell lines (see Chapter ).

National Policy Review

As individual states and private entities move into hES cell research, it is impor-
tant to initiate a national effort to provide a formal context in which the complex
moral and oversight questions associated with this work can be addressed. The state
of hES cell research and clinical practice and public policy surrounding these topics
are in a state of flux and are likely to be so for several years. Therefore, the
committee believes that some body should be established to review the policies and
guidelines covering appropriate practices in this field, but not to review and approve
specific research protocols, an activity that will best occur at the local institutional
level. Such a body should periodically review the adequacy of the guidelines pro-
posed in this report in light of changes in the science and emergence of new issues of
public interest. New policies and standards may be appropriate for issues that
cannot now be foreseen. The organization that sponsors this body should be politi-
cally independent and without conflicts of interest, should be respected in the lay
and scientific communities, and able to call on suitable expertise to support this
effort.

A national body should be established to assess periodically the adequacy of the
guidelines proposed in this document and to provide a forum for a continuing
discussion of issues involved in hES cell research.

CONCLUSION

Research using hES cells offers great promise for future improvements in health
care. To realize those benefits, further research will be required, including deriva-
tion of additional hES cell lines and testing of their potential. Such research is
already in progress in many institutions and there is a need for a common set of
standards. The guidelines provided in this report focus on the derivation, banking,
and use of hES cell lines. They provide an oversight process that will help to ensure
that hES cell research is conducted in a responsible and ethically sensitive manner
and in compliance with all regulatory requirements pertaining to biomedical re-
search in general. Although the committee hesitates to recommend another bureau-
cratic entity to oversee biomedical research, in this case it believes the burden to be
justified because of the special issues involved in hES cell research and because of
the diverse entities that might have a role in the review process in a research
institution.

The success of hES cell research rests with those conducting and supporting it.
All scientific investigators and their institutions, regardless of their fields, bear the
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ultimate responsibility for ensuring that they conduct themselves in accordance with
professional standards and with integrity. In particular, people whose research in-
volves hES cells should work closely with oversight bodies, demonstrate respect for
the autonomy and privacy of those who may donate gametes and embryos, and be
sensitive to public concerns about research involving human embryos.

To help ensure that these guidelines are taken seriously, stakeholders in hES cell
research—sponsors, funding sources, research institutions, relevant oversight com-
mittees, professional societies, and scientific journals, as well as investigators—
should develop policies and practices that are consistent with the principles inherent
in these guidelines. Funding agencies, professional societies, journals, and institu-
tional review panels can provide valuable community pressure and impose appro-
priate sanctions to ensure compliance. For example, ESCRO committees and IRBs
should require evidence of compliance when protocols are reviewed for renewal,
funding agencies should assess compliance when reviewing applications for support,
and journals should require that evidence of compliance accompanies publication of
results.
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Stem cells are capable of self-renewal and also of differentiation into specialized
cells. Some stem cells are more committed to a particular developmental fate than
others; for example, they divide and mature into cells of a specific type or limited
spectrum of types (such as heart, muscle, blood, or brain cells). Other stem cells are
less committed and retain the potential to differentiate into many types of cells. It is
believed that stem cells also form reservoirs of repair cells to replace cells and tissues
that degenerate over the life span of the organism. The dual capacity of stem cells
for self-renewal and for differentiation into particular types of cells and tissues
offers great potential for regenerative medicine. The various types of stem cells
differ substantially in these properties.

In 1998, scientists reported three separate sets of research findings related to the
isolation and potential use of human embryonic stem cells. Two of the 1998 reports
were published by independent teams of scientists that had accomplished the isola-
tion and culture of human embryonic stem cells (hereafter referred to as hES cells)
and human embryonic germ cells (hereafter referred to as hEG cells). One report
described the work of James Thomson and his co-workers at the University of
Wisconsin, who derived hES cells from a human blastocyst, comprising about 200
cells, donated by a couple that had received infertility treatments (Thomson et al.,
1998). Their accomplishment was significant, because hES cells are considered by
many to be the most fundamental and extraordinary of the stem cells; unlike the
more differentiated adult stem cells or other cell types, they are pluripotent. (See the
glossary for terminology used in this report.)

The second report described the successful isolation of hEG cells in the labora-
tory of John Gearhart and his colleagues at the Johns Hopkins University. That
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team derived stem cells from primordial gonadal tissue obtained from cadaveric
fetal tissue (Shamblott et al., 1998). hEG cells, which originate from the primordial
reproductive cells of the developing fetus, have properties similar to those of hES
cells, although there has been less research into their potential.

The third report, an article in the November 12, 1998, edition of the New York
Times, described work funded by Advanced Cell Technology of Worcester, Massa-
chusetts. The report was not published in a scientific journal and therefore did not
meet the higher standard of peer review, but the company claimed that its scientists
had caused human somatic cells to revert to the primordial state by fusing them with
cow eggs. From this fusion product, a small clump of cells resembling ES cells
appears to have been isolated (Wade, 1998).

In addition to those research accomplishments, the cloning of Dolly the sheep in
1997 using a technique called somatic cell nuclear transfer or, more simply, nuclear
transfer (NT), illustrated another means by which to generate and isolate hES cells.
hES cell preparations could potentially be produced by using NT to replace the
nucleus of a human oocyte, triggering development, and then isolating hES cells at
the blastocyst stage. Such a procedure was recently described by a group of Korean
scientists (Hwang et al., 2004). The advantage of using NT to derive hES cells is that
the nuclear genomes of the resulting hES cells would be identical with those of the
donors of the somatic cells. One obvious benefit is that this would avoid the prob-
lem of rejection if cells generated from the hES cells were transplanted into the
donor. Whether this approach will be technically or economically feasible is un-
clear. A more likely benefit of the technology is that it would further facilitate a
wide range of experiments to explore the underpinnings of genetic disease and
possible forms of amelioration and cure, many of which would not be possible using
hES cells derived from blastocysts generated by in vitro fertilization (IVF), whose
nuclear genomes are not defined. Although the promise of such research is as yet
unrealized, most researchers believe that it will be a critical source of both impor-
tant knowledge and clinical resources.

It is important to note that stem cells made via NT result from an asexual
process that does not involve the generation of a novel combination of genes from
two “parents.” In this sense, it may be more acceptable to some than the creation of
blastocysts for research purposes by IVF (National Institutes of Health, Human
Embryo Research Panel, 1994). Use of NT for biomedical research, as distinct from
its use to create a human being, has been considered by several advisory groups to
be ethically acceptable under appropriate conditions involving the proper review
and conduct of the research (NBAC, 1997, 1999a; NRC, 2002). However, there is
near universal agreement that the use of NT to produce a child should not now be
permitted. The medical risks are unacceptable, and many people have additional
objections concerning the nature of this form of human procreation. In some coun-
tries there are statutory bans on the use of NT for reproductive purposes (see
Chapter 4).
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Finally, promising research has been conducted with adult stem cells (Lanza et
al., 2004; Wagers and Weissman, 2004). Adult stem cells can be obtained from
various tissues of adults or in some cases from neonatal tissues. A well-known
example of the use of adult stem cells is bone marrow transplantation. Hematopoi-
etic (blood-forming) adult stem cells from bone marrow or from umbilical cord
blood give rise to all the cells of the blood. Skin cell transplants similarly rely on the
transfer of skin stem cells. In both examples, the tissue involved naturally renews
itself from its pool of stem cells—a property that can be exploited for medical use.
It is possible that similar approaches can be developed for other tissues (such as
muscle). However, in many other tissues, natural self-renewal appears to be a slow
process, and stem cells for such tissues are correspondingly harder to characterize
and isolate. There is also the possibility that some tissues may not contain a distinct
subpopulation of undifferentiated stem cells at all. Furthermore, the anatomic source
of the cells (such as brain or heart muscle) might preclude easy or safe access.

There are important biological differences between embryonic and adult stem
cells. Embryonic stem cells show a much greater capacity for self-renewal, can be
cultured to generate large numbers of cells, and are pluripotent—they have the
potential for differentiation into a very wide variety of cell types. In contrast, adult
stem cells appear to be capable of much less proliferation and, in general, have a
restricted range of developmental capacities; that is, they can differentiate into only
a limited array of cells (Wagers and Weissman, 2004). Thus most experts consider
“adult stem cell research” not to be an alternative to hES and hEG cell research, but
rather a complementary and important line of investigation.

hES cells currently can be derived from three sources: blastocysts remaining
after infertility treatments and donated for research, blastocysts generated from
donated gametes (oocytes and sperm), and the products of NT. Cadaveric fetal
tissue is the only source of hEG cells. hES and hEG cells offer remarkable scientific
and therapeutic possibilities, involving the potential for generating more specialized
cells or tissue. This could allow the generation of new cells to be used to treat
injuries or diseases involving cell death or impairment, such as Parkinson’s disease,
diabetes, heart disease, spinal cord injury, and hematologic and many other disor-
ders. In addition, understanding the biology of hES and hEG cells is critical for
understanding the earliest stages of human development. Ethical concerns about the
sources of hES and hEG cells, however, and fears that use of NT for research could
lead to the use of NT to produce a child have fostered a great deal of public
discussion and debate. Concern has also been expressed about whether and how to
restrict the production of human/nonhuman chimeras when conducting research
with hES cells. Such research could be tremendously useful in understanding the
etiology and progression of human disease and in testing new drugs, and will be
necessary in preclinical testing of both adult and embryonic stem cells and their
derivatives. However, some are concerned that creating chimeras would violate
social conventions built around the notion of species (Robert and Baylis, 2003).
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THE NEED FOR GUIDELINES

Since 1998, the volume of research being conducted with hES cells has ex-
panded, primarily with private funds because of restrictions on the use of federal
funds for such research. Those restrictions are both legislative and by executive
order. Federal legislation forbids the use of federal funds for any research that
destroys an embryo, that is, is “nontherapeutic” for the embryo. That effectively
prevents any use of federal funds to derive hES cells from blastocysts. Research with
established hES cell lines is further limited by presidential policy: the policy an-
nounced by President George W. Bush in 2001 restricts federal funding of research
with hES cells to use of specific federally approved cell lines already in existence
before August 9, 2001. The policy states further that funding is available only for
research with hES cell lines that were derived before August 9, 2001 from frozen
human blastocysts that remained at infertility clinics and that were (1) generated for
reproductive purposes, (2) donated with informed consent, and (3) donated with no
financial inducements.! Laboratories or companies that provide cells that meet
those conditions (originally thought to be roughly 60 cell lines, now thought to be
about 22) could list the lines in the National Institutes of Health (NIH) Human
Embryonic Stem Cell Registry. To do so they were required to submit a signed
assurance that their hES cells met the criteria. Once the assurance was verified, the
cell lines became available for use in federally funded hES cell research. The date of
August 9, 2001, was set as the cutoff point to distance the federal government from
any privately funded future use of embryos for hES cell research.

Not all the original hES cell lines thought to be available for federally funded
research have been viable, nor do they exhibit sufficient genetic diversity for all
research endeavors and possible future clinical use. Furthermore, the roughly 22
lines now available were grown on mouse-feeder cell layers. That does not necessar-
ily render them inadequate for research pursuing human applications, but it does
raise concerns about contamination. The presence of animal feeder cells increases
the risk of transfer of animal viruses and other infectious agents to humans that
receive the hES cells and in turn to many others. There is also the risk that hES cells
grown with nonhuman animal products will have incorporated antigenic glycolipids
into their cell surface. If hES cell research and therapy are to be thoroughly investi-
gated, cell lines that are more genetically diverse and free of animal contaminants
must be available. A first step in that direction was taken in February 2005 with the
publication of a paper documenting the first successful growth of hES cell lines
without mouse feeder cells, although contact with a growth supplement derived

1«Notice of Criteria for Federal Funding of Research on Existing Human Embryonic Stem Cells and
Establishment of NIH Human Embryonic Stem Cell Registry (Nov. 7, 2001)”, at http://grants.nih.gov/
grants/guide/notice-files/NOT-OD-02-005.html.
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from mouse cells and bovine serum means that the lines are not yet completely free
of contact with nonhuman materials (Xu et al., 2005).

Despite the restricted use of federal funds for research, the derivation of new
cell lines is proceeding legally in the private sector and in academic settings with
private funds. Some states have banned some or all forms of this research (see
Chapter 4), but other states are actively promoting hES cell research. Although
general regulation of laboratory research exists, there are no established regulations
that specifically address procedures for hES cell research.

Several academic research centers are conducting hES cell research in this uncer-
tain funding and regulatory climate and would benefit greatly from a set of uniform
standards for conduct. Privately funded hES cell research is subject to some regula-
tion or other constraints, primarily through human subjects protection regulations,
the limits placed on licensees by the holders of NT and hES cell patents, state laws,
and self-imposed institutional guidelines at companies and universities now doing
or contemplating this research. Those aiming to produce biological therapies are
also subject to Food and Drug Administration (FDA) regulation (see Chapter 4).

Because of the absence of federal funding for most hES cell research being
conducted today, some standard protections may be lacking, and the implementa-
tion of protections is almost certainly not uniform throughout the country. The
techniques for deriving the cells have not been fully developed as standardized and
readily available research tools and the development of any therapeutic applications
remain some years away. Because there is substantial public support for this area of
research (Nisbet, 2004), and because several states are moving toward supporting
this research in the absence of federal funds, heightened oversight is essential to
assure the public that such research can and will be conducted ethically.

Because of the void left by restriction of federal funding and its attendant
oversight of research and because of the importance that the scientific and biomedi-
cal community attaches to pursuing potential new therapies with hES cell lines, the
National Academies initiated this project to develop guidelines for hES cell research
to advance the science in a responsible manner. The project follows a series of
reports issued by the Academies on this and related topics.

The 2002 National Academies report Stem Cells and the Future of Regenerative
Medicine (NRC, 2002a) called for human adult stem cell and hES cell research to
move forward. It also concluded that so-called therapeutic cloning, or NT for
research purposes, has a separate and important potential both for scientific re-
search and for future medical therapies. The report argued for federal funding of
research deriving and using hES cells from multiple sources, including NT, asserting
that, without government funding of basic research concerning stem cells, progress
toward medical therapies is likely to be hindered. It noted that public sponsorship of
basic research would help to ensure that many more scientists could pursue a variety
of research questions and that their results would be made widely accessible in
scientific journals—two factors that speed progress substantially. Public funding
also offers greater opportunities for regulatory oversight and scrutiny of research.
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The committee recommended that, given the ethical dilemmas and scientific uncer-
tainties raised by hES cell research, a national advisory body made up of leading
scientists, ethicists, and other stakeholders should be established at NIH. It argued
that the group could ensure that proposals for federal funding to work on hES cells
were justified on scientific grounds and met federally mandated ethical guidelines.
The committee noted that NIH had set up similar watchdog panels, such as the
Recombinant DNA Advisory Committee (RAC), which oversees genetic engineering
research on the basis of an extensive set of guidelines.

In the report, Scientific and Medical Aspects of Human Reproductive Cloning
(NRC, 2002b), the National Academies called for a “legally enforceable ban” on
human reproductive cloning owing to scientific and medical concerns. The report
recommended that such a ban be revisited in § years. Despite several legislative
attempts to ban the use of NT for reproductive purposes, no such prohibition exists
in federal statute, although FDA has stated that it has the authority to prohibit the
use of NT for reproductive purposes on the basis of safety concerns.2 Moreover,
although a voluntary moratorium has worked in the past to delay scientific research
(such as recombinant DNA research), the committee judged that a voluntary mora-
torium was unlikely to work for human reproductive cloning, because reproductive
technology is widely accessible in numerous private fertility clinics that are not
subject to federal research regulations. In addition, when the RAC (a model of
successful self-regulation leading to public policy) was established and its guidelines
were put into place, the vast majority of research biologists in the United States were
funded by NIH or the National Science Foundation, so the potential sanction—loss
of federal grants—was a strong disincentive. That would not be the case for human
reproductive cloning.

Other national panels have expressed views about the regulation of reproduc-
tive cloning and the use of NT for research into new therapies. President William ]J.
Clinton’s National Bioethics Advisory Commission (NBAC) also issued two reports
on the issues. In its 1997 report Cloning Human Beings, issued before the isolation
of hES cells, NBAC wrote that hES cells could provide critical strategies for cell-
based therapies and that NT could be important in averting graft rejection in
recipients of such therapy (NBAC, 1997). In its 1999 report Ethical Issues in Hu-
man Stem Cell Research (NBAC, 1999a), NBAC recommended that federal funds
be available for the derivation and use of hES cells and that, for the moment, federal
funding be restricted to research in which the cells were derived from blastocysts
that remained after IVF or were derived from fetal tissue while research with cells
derived in other ways remained legal and privately funded. The commission sug-
gested that following this recommendation would make sufficient hES cells avail-
able for research. It also noted that the issue should be revisited if studies on those

2See FDA letter to investigators/sponsors at http://www.fda.gov/cber/ltr/aaclone.pdf.
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cell lines demonstrate the need for federal funding of research with NT-derived cell
lines or cell lines from blastocysts generated for research purposes.

In its 1999 report, NBAC outlined a system of national oversight to review
protocols, monitor research, and ensure strict adherence to guidelines. Although
intended for research with hES cells derived from IVF blastocysts, many of the
recommendations could apply equally well to blastocysts derived using NT. NBAC’s
regulatory paradigm was based in part on the regulatory system already in place
governing fetal tissue transplantation research: strict oversight and separation of the
decision to terminate a pregnancy from the decision to donate material.

In its 2002 report, Human Cloning and Human Dignity: An Ethical Inquiry, 10
of 17 members of President Bush’s Council on Bioethics recommended a 4-year
moratorium on “cloning-for-biomedical-research.” They also called for “a federal
review of current and projected practices of human embryo research, pre-implanta-
tion genetic diagnosis, genetic modification of human embryos and gametes, and
related matters, with a view to recommending and shaping ethically sound policies
for the entire field.” The advocates of the moratorium argued that it “would pro-
vide the time and incentive required to develop a system of national regulation that
might come into use if, at the end of the four-year period, the moratorium were not
reinstated or made permanent.” Furthermore, they argued that “in the absence of a
moratorium, few proponents of the research would have much incentive to institute
an effective regulatory system.”

Seven members of the 17-member council voted for “permitting cloning-for-
biomedical-research now, while governing it through a prudent and sensible regula-
tory regime.” They argued that research should be allowed to go forward only when
the necessary regulatory protections to avoid abuses and misuses of cloned embryos
are in place. “These regulations might touch on the secure handling of embryos,
licensing and prior review of research projects, the protection of egg donors, and the
provision of equal access to benefits.”

Finally, in September 2003, a worldwide movement of science academies led to
a major meeting in Mexico City in which 66 academies—including the U.S. Na-
tional Academy of Sciences—from all parts of the world and all cultural traditions
and religions called for a global ban on the use of NT for human reproduction as a
matter of urgency. The group of academies specified that no ban on NT for human
reproduction should preclude hES cell research with NT blastocysts. A growing
number of countries have far more permissive policies regarding such research than
the United States has (Walters, 2004; see also Chapter 4).

Because there is widespread agreement in the international scientific community
about the potential value of hES cell research—including the use of NT to derive
hES cell lines—and because there is, at present, general agreement that NT should
not be used to produce a child, the best possible way to move forward with hES cell
research in pursuit of new therapies is to have a set of guidelines to which the U.S.
scientific community can adhere.

A key reason for the remarkable success of science since its emergence in mod-
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ern form—Dbesides the application of the scientific method itself—is the communal
nature of scientific activity. The tradition of sharing materials and results with
colleagues speeds scientific progress and symbolizes to the nonscientific world that
in the final analysis the goal of science is to expand knowledge and improve the
human condition. Not all scientists want to or have the resources to derive new stem
cell lines, so the ability to share cell lines will create greater access for qualified
scientists to participate in human stem cell research. A uniform set of criteria for
deriving hES cell lines and reviewing research will help to assure that research
institutions that derive, store, and maintain hES cells meet a standard set of require-
ments for provenance and ethical review.

Another positive aspect of a set of established and generally agreed upon guide-
lines would be greater public confidence in the conduct of hES cell research. The
integrity of privately funded hES cell research would be enhanced in the public’s
perception as well as in actuality by the existence of a standardized set of guidelines.
Public confidence would also be increased by enhanced understanding of the re-
search. Some of the concerns about hES cell research arise from lack of familiarity
with the scientific issues. It is especially crucial that the public have access to
accurate information and the scientific community needs to make greater efforts to
explain what research is being proposed and why. Patient advocacy groups and
those with a stake in the potential therapeutic benefits of such research have begun
to provide some of the education that has been lacking. As part of the larger society,
the scientific community and the lay public need to engage in constructive discus-
sion about this and other promising new fields of biomedical research to ensure that
public confidence is maintained.

A BRIEF HISTORY OF U.S. DISCUSSIONS AND POLICIES
REGARDING RESEARCH INVOLVING HUMAN EMBRYOS

Public debates and deliberations about embryo research have extended over the
last 30 years. In 19785, the Secretary of the Department of Health, Education, and
Welfare (DHEW) announced that the department would fund no proposal for
research on human embryos or on IVF unless it was reviewed and approved by a
federal ethics advisory board. IVF was still an experimental technique: Louise
Brown, the first IVF baby, was born in 1978 in the United Kingdom. The human
subjects regulations that resulted from the work of the National Commission for the
Protection of Human Subjects of Biomedical and Behavioral Research (National
Commission) required review of such work by an Ethics Advisory Board (EAB) to
be appointed by the DHEW Secretary (National Commission, 1975). In 1977, NIH
received an application from an academic researcher for support of a study involv-
ing IVF. After the application had undergone scientific review by NIH, it was
forwarded to the EAB. At its May 1978 meeting, the EAB agreed to review the
research proposal and later approved it for initiation.

With the increased public interest that followed the birth of Louise Brown that
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summer, the Secretary of DHEW asked the EAB to study the broader social, legal,
and ethical issues raised by human IVF. On May 4, 1979, in its report to the
Secretary, the EAB concluded that federal support for IVF research was “acceptable
from an ethical standpoint,” provided that some conditions were met, such as
informed consent for the use of gametes, an important scientific goal that was “not
reasonably attainable by other means” and not maintaining an embryo “in vitro
beyond the stage normally associated with the completion of implantation (14 days
after fertilization)” (DHEW EAB 1979, 106, 107). No action was ever taken by the
Secretary with respect to the board’s report; for other reasons, the department
dissolved the EAB in 1980. Considerable opposition to the moral acceptability of
IVF was expressed by some and contributed to paralysis regarding reconstitution of
the EAB (Congregation, 1987).

Because it failed to appoint another EAB to consider additional research pro-
posals, DHEW effectively forestalled any attempts to support IVF research with
federal funds, and no experimentation involving human embryos was ever funded
pursuant to the conditions set forth in the May 1979 report or through any further
EAB review.

A 1988 report by the congressional Office of Technology Assessment about
infertility forced a re-examination of the EAB (U.S. Congress, OTA, 1988), and a
later House hearing focused on its absence. The DHEW Assistant Secretary prom-
ised to re-establish an EAB, and a new charter was published, but it was never
signed after the election of President George H. W. Bush (Windom, 1988). The
George H. W. Bush administration did not support re-establishing an EAB. The
absence of a federal mechanism for the review of controversial research protocols
continued until 1993, when the NIH Revitalization Act effectively ended the de
facto moratorium on support of IVF and other types of research involving human
embryos by nullifying the regulatory provision that mandated EAB review. In re-
sponse, NIH Director Harold Varmus convened a Human Embryo Research Panel
(HERP) to develop standards for determining which projects could be funded ethi-
cally and which should be considered “unacceptable for federal funding.”

The HERP submitted its report to the Advisory Committee to the Director in
September 1994.3 In addition to describing areas of research that were acceptable
and unacceptable for federal funding, the panel recommended that under certain
conditions federal funding should be made available to make embryos specifically
for research purposes. Acting on this submission, the Advisory Committee to the
Director formally approved the HERP recommendations (including provision for
the deliberate creation of research embryos) and transmitted them to the NIH
Director on December 1, 1994. On December 2, pre-empting any NIH response,
President Clinton intervened to clarify an earlier endorsement of embryo research,

3 Available at http://www.bioethicsprint.bioethics.gov/reports/past_commissions/index.html.
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stating that “I do not believe that Federal funds should be used to support the
creation of human embryos for research purposes, and I have directed that NIH not
allocate any resources for such requests” (Office of the White House Press Secre-
tary, 1994).

The NIH Director proceeded to implement the HERP recommendations not
proscribed by the President’s clarification, concluding that NIH could begin to fund
research activities involving “surplus” blastocysts. But before any funding decisions
could be made, Congress took the opportunity afforded by the Department of
Health and Human Services (DHHS) appropriations process (then under way) to
stipulate that any activity involving the creation, destruction, or exposure to risk of
injury or death of human embryos for research purposes may not be supported by
federal funds under any circumstances. The same legislative rider has been inserted
into later annual DHHS appropriating statutes, enacting identically worded provi-
sions into law (the so-called Dickey-Wicker amendment, named after its congres-
sional authors). Thus, to date, no federal funds have been used for research that
requires the destruction of additional human embryos, whether generated originally
for reproductive purposes or for research, although the current federal policy per-
mits research on specific cell lines derived from blastocysts prior to August 2001.

When the reports of the successful isolation of hES cell lines were published in
1998, the question arose as to whether it was acceptable to pr