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Introduction

In a society deeply divided over the moral and legal status of embryos, any scientific or medical project 
using tissue or cells from the unborn is bound to raise serious philosophical and social concerns. Because

varying viewpoints regarding the legal protection of embryos and fetuses have been enacted into law in different
states, it is often difficult for researchers and physicians to determine which laws cover their work. Indeed,
statutory and court precedents dealing with embryo and fetal research, abortion, organ transplant, and pay-
ment for body tissue all have ramifications for work involving embryo stem cells. Yet, no two states have 
identical laws covering these procedures.

Some type of embryo stem cell research is permissible in virtually every state.1 Yet, because of differences 
in state laws, certain states would ban the collection of stem cells from embryos that were created through in vitro
fertilization (IVF).2 In other states, a prohibition would only apply to the isolation of stem cells from aborted
embryos and fetuses.3 (See Appendix A for a table showing bans under the embryo and fetal research laws and
abortion laws by state. Appendix B presents bans on payment under the Uniform Anatomical Gift Act [UAGA]
by state.)

The breadth of potential regulation affecting embryo stem cell research can be assessed by asking some of
the following questions:

Source of Cells
Is an embryo (up to eight weeks post-conception) or fetus (after eight weeks post-conception) the source of

the cells?

If an embryo is the source, was it an excess embryo from an IVF patient? Or was the embryo created 
especially to serve as a source of stem cells?

If the source is a fetus, was it the subject of a planned abortion, or was it stillborn?

If the source of the cells was an aborted fetus, was the treatment of the woman prior to the abortion varied
in any way to aid in the research or the later collection of cells?

Is the research being conducted only on cell lines themselves?

Informed Consent
Did the male or female progenitor, or both, or neither, consent to the use of the embryo or fetus?

Was the consenting individual told specifically that the embryo or fetus would be used as a source of stem cells?

Who asked for the consent, and in what circumstances?

Was the female or male progenitor told of any plans to develop a commercial cell line or other commercial
product out of the embryo’s or fetus’ tissue?

Privacy
Was the male or female progenitor, or both, or neither, told what infectious disease or genetic tests would 

be undertaken on the tissue?

Will they be told of the outcome of such tests?

Will it be possible to identify the progenitors based on information available with the cell line, the health
institution, the research center, or by combining information held in various locations?

Commercialization
Was the male or female progenitor paid for access to the tissue?

Did the doctor or researcher pay someone else for the conceptus, the tissue, or the resulting cells?

Will the ultimate products—the cell lines or specialized cells or tissues or organs—be sold?
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All of the factors implicit in the questions above are relevant to the legality of the collection and use of
embryo stem cells. Researchers need to be aware that the social sensitivity about fetal tissue leads to it being
treated differently than other tissue. For example, a Colorado law provides funding to disseminate information
to promote organ and tissue donation; however, that funding cannot be used to encourage fetal tissue donation.4

Source of Cells
Varying social perspectives on the fetus underlie different states’ approaches to regulating research using tissue
from conceptuses. In 24 states, there are no laws specifically addressing research on embryos or fetuses.5 In
those states, then, embryo stem cell research is not banned. However, other legal precedents covering informed
consent, privacy, and commercialization come into play.

The other 26 states do have laws regulating research on conceptuses.6 The laws vary enormously, with 
differing implications. For example, in 12 of those states, there is greater freedom to use a fetus for research if
the fetus was not the subject of an abortion.7 In addition, an Illinois law specifically states that it is permissible
to use tissues or cells from a dead fetus whose death did not result from an induced abortion so long as there 
is consent from one of the parents.8 But, since there are many practical difficulties to obtaining tissue from a
miscarried fetus—and there are medical reasons to believe such tissue may be less than optimal—most stem
cell research will not use miscarried conceptuses, but rather will use IVF embryos or will use aborted embryos
or fetuses.

A North Dakota law would ban embryo stem cell research using either IVF embryos or aborted conceptuses.
In other states, though, the statutes could apply to either one type of research or the other. Some states forbid
research on aborted conceptuses; such laws would not apply to the technique used by James Thomson and his
colleagues involving in vitro fertilized (rather than aborted) embryos. Other state laws, however, apply only to
“live” conceptuses.9 These laws would not have an impact on the technique used by John Gearhart and his 
colleagues, which involved dead aborted embryos and fetuses. However, in vitro embryos would be considered
“live,” not dead, because they could be used to create a live child, and thus the laws banning research on live
conceptuses would prohibit the Thomson technique.

Ten states’ laws apply to in vitro embryos. In New Hampshire, the regulation of research on embryos prior 
to implantation is minimal.10 The research must take place before day 14 post-conception, and the subject
embryo must not be implanted in a woman. These stipulations could readily be met by researchers wanting to
use IVF embryos as a source of stem cells. Thomson and his colleagues cultured the embryos for just five days
before removing the cells.

In contrast, nine states ban research on in vitro embryos altogether.11 In Louisiana, an in vitro fertilized ovum
may not be farmed or cultured for research purposes;12 the sole purpose for which an IVF embryo may be used
is for human in utero implantations.13 In the other eight states, embryo research is banned as part of the broader
ban on all research involving live conceptuses. These laws could create problems for researchers who want to
use the technique described by Thomson and his colleagues to culture stem cells from embryos.14 The penalties
are high—in some states, the punishment includes imprisonment.15

Other states have restrictions on research involving fetuses which would affect researchers who, like
Gearhart and his colleagues, culture stem cells by using gonadal tissue from dead aborted embryos or fetuses.16

In six states, if the aborted embryo or fetus is dead, the focus is primarily on assuring that the mother has given
her consent.17 But in six other states, research on dead aborted conceptuses is severely restricted.18

The six states’ bans on research on dead aborted conceptuses vary slightly in how they refer to the prohibited
practices, but all would cover the currently experimental technique of removing gonadal tissue from aborted
conceptuses to create embryo stem cells. In North Dakota and South Dakota, for example, a researcher may
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not use an aborted embryo or fetus—or any tissue or organ thereof—for research, experimentation, study, or
for animal or human transplantation.19 Similarly, in Indiana, no experiments may be conducted on an aborted
fetus (nor may an aborted fetus be transported out of Indiana for experimental purposes).20 In Ohio, no person
shall experiment upon an aborted product of human conception.21 In Oklahoma, research is forbidden on an
aborted unborn child or its remains.22

Some of the laws specifically apply not only to research on embryos and fetuses, but also to research involving
their organs or tissues.23 This could potentially cause problems not just for the scientists who actually retrieve
the cells from the fetus, but—if cell lines are considered “tissue”—to other scientists who do research involving
the cell lines. Similar problems are raised by an Arizona statute which provides, “A person shall not knowingly
use any human fetus or embryo, living or dead, or any parts, organs or fluids of any such fetus or embryo
resulting from an induced abortion in any manner....”24

The bans on research on aborted fetuses cannot be circumvented by using what would medically be called
embryos (because they are less than eight weeks post-conception). The legal definition of a fetus is different
than the medical one. The term “fetus” in the state laws usually refers to any product of conception beginning 
at fertilization.

The analysis of the reach of the embryo research bans is further complicated when the cloning procedure
used by José Cibelli is employed because some of the statutes forbidding research on a conceptus or unborn
child define those entities as the products of “fertilization.” Whether Minnesota’s and Pennsylvania’s statutes
would apply to cloning turns on whether the term “fertilization” includes cloning. Minnesota’s statute bans
research on a “living conceptus,” created in utero or ex utero, “from fertilization through 265 days thereafter.”25

Pennsylvania prohibits experimentation on an unborn child, which is defined as a homo sapiens from fertili-
zation to birth.26 Since fertilization is not defined, a court might turn to a dictionary definition: “the process of
union of two germ cells whereby the somatic chromosome number is restored and the development of a new
individual is initiated....”27 Cloning is not the union of two germ cells, but this process does result in the somatic
chromosome number. It could lead to the development of a new individual, as was the case with the cloning 
of Dolly the sheep. Arguably, then, the two most important elements of fertilization are satisfied, and the third
merely explains the only way previously known to accomplish the other two. Thus, fertilization could be 
interpreted to include cloning. The 265-day period of coverage in the Minnesota statute potentially creates a
loophole, though. If an embryo is created through cloning, it could be argued that if it is cryopreserved for 
265 days after “fertilization,” it could be experimented upon thereafter. If the use of the term “fertilization” is
interpreted to preclude the application of the Minnesota and Pennsylvania laws to the Cibelli technique, then
only seven states would ban embryo stem cell research on cloned embryos.28

In some instances, the woman or couple who donate an embryo or fetus for research purposes also face 
liability. While many state laws focus only on the use of the unborn in research, some—like those in Maine,
Michigan, North Dakota, and Rhode Island—additionally prohibit the transfer, distribution, or giving away of
any live embryo for research purposes.29 In Maine, a person who does so is subject to a fine of up to $5,000
and up to five years’ imprisonment.30

Some states address how the conceptus should be treated after the research. In California, for example, fetal
remains may be used for “any type of scientific or laboratory research or for any other kind of experimental
study,”31 but, after the study, the remains must be promptly interred or disposed of by incineration.32

Given the higher level of scrutiny that embryo and fetal research receives, it is ironic that in California,
where every tissue bank must be licensed, there is an exception for the “collection, processing, storage, or 
distribution of tissue derived from a human embryo or fetus.”33 In addition, in Hawaii, a coroner’s physician 
or medical examiner has a right to retain fetal tissue from an autopsy “to be used for necessary or advisable 
scientific investigation, including research, teaching, and therapeutic purposes.”34
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The Constitutionality of Bans on Research on Conceptuses
Not all regulations affecting research are constitutional. Laws restricting research on conceptuses may be 
struck down as too vague or as violating the right to privacy to make reproductive decisions. Such a challenge
was successful in a federal district court case, Lifchez v. Hartigan,35 which held that a ban on research on con-
ceptuses was unconstitutional because it was too vague in that it failed to define the terms “experimentation”
and “therapeutic.”36 The court pointed out that there are multiple meanings of the term “experimentation.”37 It
could mean pure research, with no direct benefit to the subject. It could mean a procedure that is not suffi-
ciently tested so that the outcome is predictable or a procedure that departs from present-day practice. It could
mean a procedure performed by a practitioner or clinic for the first time. Or it could mean routine treatment
on a new patient. Since the statute did not define the term, it was unconstitutionally vague. It violated
researchers’ and clinicians’ due process rights under the fifth amendment since it forced them to guess whether
their conduct was unlawful.38

A similar result was reached by a federal appellate court assessing the constitutionality of a Louisiana law
prohibiting nontherapeutic experimentation on fetuses in Margaret S. v. Edwards. The appeals court declared 
the law unconstitutional because the term “experimentation” was so vague it did not give researchers adequate
notice about what type of conduct was banned.39 The court said that the term “experimentation” was
impermissibly vague40 since physicians do not and cannot distinguish clearly between medical experimentation
and medical tests.41 The court noted that “even medical treatment can be reasonably described as both a test
and an experiment.”42 This is the case, for example, “whenever the results of the treatment are observed,
recorded, and introduced into the database that one or more physicians use in seeking better therapeutic 
methods.”43

A third case struck down as vague the Utah statute that provided that “live unborn children may not be used
for experimentation, but when advisable, in the best medical judgment of the physician, may be tested for genetic
defects.”44 The Tenth Circuit held “[b]ecause there are several competing and equally viable definitions, the term
‘experimentation’ does not place health care providers on adequate notice of the legality of their conduct.”45

If an embryo stem cell researcher were to challenge the state statutory bans, it is unlikely that he or she
would be as successful as the plaintiffs in Illinois, Louisiana, or Utah. Researchers presumably know when they
are engaging in research. Part of the constitutional deficiency in the Illinois, Louisiana, and Utah cases was that
physicians offering health care services for their patients (such as embryo donation from an infertile woman,
preimplantation genetic screening on an embryo, or treatment of a pregnant woman for diabetes) would not
know if the activity would be considered by prosecutors to be experimental with respect to the embryo or
fetus. Moreover, the female patients’ reproductive freedom was implicated in the previous cases, providing
another reason for overturning the statute. Stem cell researchers do not have those potential legal arguments.

Consent
A cornerstone of research on human subjects is that consent is necessary before research may be undertaken.
With respect to research involving a conceptus, the researched-upon subject is not capable of giving consent,
so a policy decision must be made about who should be asked for permission to undertake research on the
conceptus.

There is a consensus that at least the woman who provided the egg for fertilization should be asked for 
permission before research is undertaken involving her embryo. There is some evidence that, in earlier studies,
the woman’s consent was not always sought. Embryos removed during the course of medical procedures, such
as hysterectomies, were apparently used without the knowledge or consent of the women undergoing the 
procedures.46 Experimentation on a woman’s embryo without her consent can create psychological harm to
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women.47 It can also pose potential physical harm to particular women since, if they do not realize research is
intended for the fetus, they may not question potentially risky medical procedures undertaken on them to 
facilitate the research.48

In the context of fetal research, it was originally argued that the woman who has decided to abort the fetus
is not an appropriate person to give a proxy consent for research on it.49 Her decision to abort was taken as a
sign of abandonment or inability to act in the fetus’ best interest. However, since women have a constitutional
right to abort, taking away her right to consent to or refuse research because she exercised that right may be 
an unconstitutional penalty.50 Similarly, the fact that a couple does not wish to create a pregnancy with an
excess embryo should not be taken to signify that they have somehow “abandoned” the embryo and waived all
decisionmaking rights.51

In most infertility clinics, the consent form for IVF asks couples whether they are willing to donate excess
embryos for research. With respect to aborted fetuses, it is unclear whether consent to use fetal remains for
research is currently always sought—and whether sufficient information is given to the parent about the nature
of the research. Precedents such as the John Moore case would require that the parent of the fetus be told
whether research was going to be undertaken and whether there were plans to commercialize the tissue or 
its products.52

With respect to research on IVF embryos, couples are not routinely given information about the type of
research that will be undertaken. It is common for women undergoing IVF to be given fertility drugs, which
often lead to the creation of more embryos that can safely be implanted into the woman at one time.
Consequently, many couples freeze embryos to use later if their initial attempts at IVF with fresh embryos do
not work. Currently there are at least 100,000 frozen embryos, increasing at a rate of nearly 19,000 per year.53

Prior to freezing, couples are generally given informed consent forms to fill out. They are asked what they
want done with the frozen embryos if they divorce, die, or decide not to use the embryos for their own procrea-
tive purposes. Generally, they are given three choices: termination, donation to another couple, or donation for
research purposes.

Yet, it seems unreasonable to think that couples who merely checked “research” on their forms have given 
an adequate informed consent to embryo stem cell research. Couples should be told specifically that their
embryos will be used for such research. Some couples, who might be comfortable with allowing their embryos
to be used in research to improve fertilization techniques, may be troubled by an experiment that turns what
could have been their potential child into a cell line that is for sale. Clearly, any future consent forms should
include more details about the specific categories of research that might be conducted on the embryos so that
the couples can make an informed choice about whether to submit their embryos to researchers. The embryos
already in storage under a general research authorization should not be used for embryo stem cell research
without making an attempt to recontact the couples for specific consent. The new possibility of embryo stem
cell research is sufficiently different from the types of research that couples assumed would be done on the
embryos at the time the couples donated them that recontact seems prudent. One large IVF clinic already has 
a policy of recontacting all couples with more specific information before any embryo research is actually
undertaken.54

The recipients of the embryo stem cell products, too, should be told of their origin. Some people may not
want treatment that uses cells derived from human embryos, just as some Jehovah’s Witnesses will turn down
treatment involving blood transfusions. Moreover, the use of human tissue may pose infectious disease risks to
the recipient which need to be factored into a decision about whether to employ a treatment based on embryo
stem cells.

None of the state statutes affecting embryo and fetus research specifically address the type of information
that must be provided to the progenitors before they are asked for consent. In contrast, other guidelines for
human research emphasize providing information about the nature of the research, its purpose, and the effect
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on the subject. Of the state statutes governing research on live fetuses, only New Mexico’s statute describes the
information that must be given before consent to research involving a fetus is valid. Under the New Mexico
law, a woman who is asked to participate in research must be “fully informed regarding possible impact on the
fetus.”55 Although the New Mexico law does not cover research on embryos or apply to dead fetuses, it does
underscore the importance of informed consent.

Intriguingly, one state requires disclosure about the nature of the research to the researchers and their staffs
and the recipients of the tissue. The Pennsylvania statute contains unique and broad disclosure requirements.
Anyone involved in the procurement, use, or transplantation of fetal tissue or organs must be told whether the
tissue was procured as a result of stillbirth, miscarriage, ectopic pregnancy, abortion, or some other means.56

The laws adopted for fetal tissue transplantation may have unexpected implications here. Normally, under
the UAGA, the next-of-kin, including the parents of a fetus, may designate the recipient of tissue from the
deceased. This can be an institution, like a particular medical school, or an individual, such as a relative. Once
fetal tissue transplantation for diseases such as Parkinson’s disease became a possibility, however, legislators did
not want women to conceive and abort just to provide tissue needed by a relative. This led to the adoption of 
a federal law saying that in National Institutes of Health-funded fetal tissue research, the woman donating the
fetal tissue may not choose the recipient of the tissue for transplantation.57 There are also state laws whose
restrictions regarding choosing tissue recipients are broader and may have implications for stem cell research.
In Pennsylvania, for example, “No person who consents to the procurement or use of any fetal tissue or organ
may designate the recipient of that tissue or organ, nor shall any other person or organization act to fulfill that
designation.”58 This law unintentionally would create the situation where an IVF patient could donate her
excess embryo for stem cell research, but she could not specify that it be used by a particular medical center.
She would have to blindly turn it over and risk it going to a researcher or entity (such as a for-profit company)
of which she might not approve.

Privacy
Legal and ethical concerns are also raised about the privacy of the couples whose conceptuses are used for
embryo stem cell research. Since abortion is controversial, protecting the identity of the couples is paramount.
But there are also subtler privacy issues. In order to assure a safe “product” involving embryo stem cells, the 
tissue from a conceptus might be tested for infectious or genetic diseases. Yet, testing of tissue from the embryo
or the fetus may provide information about the parents. The mother of the fetus should be told as part of the
informed consent process what tests will be undertaken and whether she will be informed of the outcome of
the tests. In some states, statutes provide further protection from testing without consent under laws that 
prohibit unauthorized genetic disease testing or unauthorized HIV testing.

Commercialization
There is considerable state legislation affecting whether embryos may be sold for research purposes or other
purposes. Certain states include within their abortion laws or conceptus research laws bans on payments.
Other states have adopted versions of the UAGA, the law governing donation of tissue and organs from a
deceased individual for transplantation or treatment.

Five states would ban payment for IVF embryos for research purposes.59 Eight states would ban payment for
embryos or fetuses for any purpose.60 While some state laws might prevent payment for embryonic cell lines, it
is possible that because a cell line is new tissue produced from the genetic material of, but not originally a part
of, the embryo, laws proscribing the sale of embryonic tissue may not apply. In fact, a Minnesota law prohibits
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the sale of living conceptuses or nonrenewable organs but does allow “the buying and selling of a cell culture
line or lines taken from a non-living human conceptus....”61 In contrast, Nevada’s broadly worded statute mak-
ing it a crime for anyone to use or “make available...the remains of an aborted embryo or fetus for any com-
mercial purpose” could conceivably outlaw the sale of cell lines from fetal tissue or even products made from
those cell lines.62 Similarly, in Pennsylvania, no compensation or other consideration may be paid to any person
or organization in connection with the procurement of fetal tissue or organs.63

There are also laws that affect payment in connection with the use of a dead aborted fetus. Some laws 
prohibit the sale of an aborted product of conception.64 Some prohibit sale of an aborted unborn child or the
remains thereof.65 Others prohibit the sale of an aborted fetus or any tissue or organ thereof.66 Still others 
prohibit the sale of an unborn child.67

In Arkansas, even though research on a dead aborted fetus is permissible with the mother’s consent, a 
person may not “buy, sell, give, exchange, or barter or offer to buy, sell, give exchange, or barter” such a 
fetus or any organ, member, or tissue of such fetal material.68 It is also a crime to possess such material.69 In
Tennessee, research upon an aborted fetus is permitted with the prior knowledge and consent of the mother,
but “no person, agency, corporation, partnership or association shall offer money or anything of value for an
aborted fetus.”70

In Indiana, Ohio, and Oklahoma, where research upon an aborted product of conception is forbidden, 
there is also a ban on its sale.71 In Georgia, it is illegal to sell a human fetus or part thereof72 except for health
services education.73 In addition, payment in Georgia is permissible for the reasonable costs associated with 
the removal, storage, or transportation of a human body or part donated for scientific research.74

In the District of Columbia, the sale of any portion of the human body (including cells) for any purpose 
is illegal;75 however, there is a question about whether an IVF embryo or aborted fetus will be considered a
“human body.” There is a similar statute in Virginia prohibiting the sale of any “natural body part” for any reason.76

The anti-commercialization laws have nuances. In Rhode Island, for example, it is illegal to sell an embryo
or fetus for purposes that violate the statute.77 This law would ban the sale of IVF embryos for research pur-
poses due to the ban on research on live embryos and fetuses. However, since research on dead embryos and
fetuses is permissible with the permission of the mother, she apparently could be paid.

In addition, in 21 states, the organ transplant laws use language which is broad enough to forbid payment
for fetal tissue which will be used in transplant or therapy.78 Furthermore, in two additional states, the law 
prohibits sale of certain organs (which do not include fetal tissue), but the list can be expanded by a state
health official to include fetal tissue.79

The bans on payment for embryonic or fetal tissue are broad. They preclude any compensation, remunera-
tion, or exchange of value for the tissue. They could also easily be interpreted to ban payment for any of the
costs associated with removal, preparation, or preservation of the tissue. This obviously could create a problem
if researchers at the National Institutes of Health purchased embryo stem cells from researchers in states with
such bans.80

The laws that ban payment for organs and tissue in general (rather than just those from fetuses) are not 
as restrictive. Sixteen of the 21 states’ bans on payments for organs do allow reasonable payments for the
removal, processing, disposal, preservation, quality control, storage, transplantation, or implantation of a part. 

Concerns about the money motive can also be seen in laws that address the treatment of the donor of
embryonic or fetal tissue. A Massachusetts law provides that “no person shall perform or offer to perform an
abortion where part or all of the consideration for said performance is that the fetal remains may be used for
experimentation or other kind of research or study.”81 Five other states have similar statutes.82
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Conclusion
State lawmakers have expressed their concern for the sanctity of life—and its inherent value—by the laws they
have adopted regarding research on conceptuses and commercialization of body tissue. There is considerable
variation in the approaches states have taken, and embryo stem cell researchers (as well as policymakers) need
to be aware of these laws. The reach of the state statutes is broad—they affect any researcher, no matter what
the source of funds or the type of institution with which he or she is affiliated.

Notes
1 However, North Dakota has statutes that could be used to prohibit both the Thomson and the Gearhart techniques.

2 See discussion infra at notes 10–15.

3 See discussion infra at notes 16–18.

4 Colo. Rev. Stat. Ann. § 42-2-107(4)(b)(III)(A).

5 These states are Alabama, Alaska, Colorado, Connecticut, Delaware, Georgia, Hawaii, Idaho, Iowa, Kansas, Maryland, Mississippi,
Nevada, New Jersey, New York, North Carolina, Oregon, South Carolina, Texas, Vermont, Virginia, Washington, West Virginia,
Wisconsin, and the District of Columbia. A March 29, 1999, database search of LEXIS statutory entries was conducted to assess
whether any of these states have applicable laws. No applicable laws were located using the search terms zygote, pre-embryo, morula,
blastocyst, embryo, fetus, conceptus, products of conception, or unborn child.

6 Ariz. Rev. Stat. Ann. § 36-2302, -2303; Ark. Stat. Ann. § 20-17-801, -802; Cal. Health & Safety Code § 25956, 25957; Fla. Stat.
Ann. § 390.001(6), (7); 720 Ill. Comp. Stat. 510/12.1; Ind. Code Ann. § 35-1-58.5-6; Ky. Rev. Stat. § 436.026; La. Rev. Stat. Ann 
§ 9:121 et seq.; Me. Rev. Stat. Ann. tit. 22, § 1593; Mass. Ann. Laws ch. 112, § 12J; Mich. Comp. Laws Ann. §§ 333.2685, -2692;
Minn. Stat. Ann. § 145.421 to -.422; Mo. Ann. Stat. § 188.037; Mont. Code Ann. § 50-20-108(3); Neb. Rev. Stat. §§ 28-342 to -
346; N.H. Rev. Stat. Ann. sec 168-b:15; N.M. Stat. Ann. § 24-9A-1 et seq.; N.D. Cent. Code § 14-02.02-01, -02; Ohio Rev. Code
Ann. § 2919.14; Okla. Stat. Ann. tit. 63, § 1-735; 18 Pa. Cons. Stat. Ann. § 3216; R.I. Gen. Laws § 11-54-1; S.D. Codified Laws
Ann. § 34-23A-17; Tenn. Code Ann. § 39-15-208; Utah Code Ann. §§ 76-7-310; and Wyo. Stat. § 35-6-115.

7 This is because the other 12 of these laws apply only to research with fetuses prior or subsequent to an elective abortion. 
Ariz. Rev. Stat. Ann. § 36-2302(A) (subsequent); Ark. Stat. Ann. § 20-17-802 (subsequent); Cal. Health & Safety Code § 123440
(subsequent); Fla. Stat. Ann. § 390.0111(6) (prior or subsequent); Ind. Code Ann. § 16-34-2-6 (subsequent); Ky. Rev. Stat. 
§ 436.026 (subsequent); Mo. Ann. Stat. § 188.037 (prior or subsequent); Neb. Rev. Stat. § 28-346 (subsequent); Ohio Rev. Code
Ann. § 2919.14(A) (subsequent); Okla. Stat. Ann. tit. 63, § 1-735(A) (prior or subsequent); Tenn. Code Ann. § 39-15-208 
(subsequent); Wyo. Stat. Ann. § 35-6-115 (subsequent).

8 720 Ill. Comp. Stat. 510/12.1.

9 See, for example, Utah Code § 76-7-310: “Live unborn children may not be used for experimentation.”

10 N.H. Rev. Stat. Ann. § 168-B:15.

11 Fla. Stat. Ann. § 390.0111(6); La. Rev. Stat. Ann. § 9:121 et. seq.; Me. Rev. Stat. tit. 22 § 1593; Mass. Ann. Laws. ch. 112 § 12J;
Mich. Comp. Laws. §§ 333.2685 to 2692; Minn. Stat. Ann. § 145.421 (applies only until 265 days after fertilization); N.D. Cent.
Code §§ 14-02.2-01 to -02; 18 Pa. Cons. Stat. Ann. § 3216; R.I. Gen. Laws. § 11-54-1.

12 La. Rev. Stat. Ann. § 9:122.

13 La. Rev. Stat. Ann. § 9:122.

14 James A. Thomson, Joseph Itskovitz-Eldor, Sander S. Shapiro, Michelle A. Waknitz, Jennifer J. Swiergiel, Vivienne S. Marshall,
and Jeffrey M. Jones, “Embryonic Stem Cell Lines Derived from Human Blastocysts” 282 Science 1145 (1998).

15 The Maine law, which applies both to research on embryos and research on fetuses, carries a maximum five-year prison term.
Me. Rev. Stat. tit. 22 § 1593. The Massachusetts and Michigan laws also carry with them a potential prison sentence of up to five
years. Mass Ann. Laws 112 § 12J(a)(V); Mich. Comp. Laws § 333.2691.

16 Michael J. Shamblott, Joyce Axelman, Shunping Wang, Elizabeth M. Bugg, John W. Littlefield, Peter J. Donovan, Paul D.
Blumenthal, George R. Huggins, and John D. Gearhart, “Derivation of Pluripotent Stem Cells from Cultured Human Primordial
Germ Cells” 95 Proc. Nat’l Acad. Sci. 13726 (1998).
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17 See, for example, Ark. Stat. Ann. § 20-17-802(2); Mass. Ann. Laws ch. 112 § 12J(a)(II); R.I. Gen. Laws § 11-54-1(d); Tenn.
Code Ann. § 39-15-208(a). In Pennsylvania, the consent of the mother is required, and she must not receive any compensation
(whether monetary or otherwise). Her consent is only valid once the decision to abort has been made. 18 Pa. Cons. Stat. Ann. 
§ 3216(b)(1). In Michigan, the mother’s consent is required (Mich. Comp. Laws Ann. § 333.2687), but the state’s version of the
UAGA must also be complied with. Mich. Comp. Laws Ann. § 333.10101 et seq.

18 Ariz. Rev. Stat. Ann. § 36-2302, -2303; Ind. Code Ann. § 16.34-2-6; N.D. Cent. Code § 14-02.2-01 to -02; Ohio Rev. Code
Ann. § 2919.14; Okla. Stat. Ann. tit. 63, § 1-735; S.D. Codified Laws Ann. § 34-23A-17.

19 N.D. Cent. Code § 14-02.2-01(2); S.D. Codified Laws § 34-23A-17. In North Dakota, if the embryo or fetus has died for some
reason other than an induced abortion, research may be performed with the consent of the mother. N.D. Cent. Code § 14-02.2-02.
In South Dakota, the unborn child or fetus (or its parts) may be used if it was removed in the course of an ectopic or molar 
pregnancy. S.D. Codified Laws § 34-23A-17.

20 Ind. Code Ann. § 16-34-2-6.

21 Ohio Rev. Code Ann. § 2919.14(A).

22 Okla. Stat. Ann. § 1-735.

23 See, for example, N.D. Cent. Code § 14-02.2-02(4). (This particular provision would not apply if the tissue were obtained from
a stillborn fetus and the mother authorized the research.)

24 Ariz. Rev. Stat. § 36-2302(A).

25 Minn. Stat. Ann. § 145.421.

26 18 Pa. Cons. Stat. § 3216.

27 Webster’s Third New International Dictionary, Unabridged (Miriam Webster, Inc., 1986).

28 Fla. Stat. Ann. § 390.0111(6); La. Rev. Stat. Ann. § 9:121 et. seq.; Me. Rev. Stat. tit. 22 § 1593; Mass. Ann. Laws. ch. 112 § 12J;
Mich. Comp. Laws. §§ 333.2685 to 2692; N.D. Cent. Code §§ 14-02.2-01 to -02; R.I. Gen. Laws. § 11-54-1.

29 Me. Rev. Stat. Ann. tit. 22 § 1593; Mich. Comp. Laws Ann. § 333.2690; N.D. Cent. Code § 14-02.2-2(4); R.I. Gen. 
Laws § 11-54-1(f).

30 Me. Rev. Stat. Ann. tit. 22 § 1593. Michigan has a maximum five-year prison term. Mich. Comp. Laws Ann. § 333.2691.

31 Cal. Health & Safety Code § 123440.

32 Cal. Health & Safety Code § 123445.

33 Cal. Health & Safety Code § 1635.1.

34 Hawaii Rev. Stat. § 841-14.

35 735 F. Supp. 1361 (N.D. Ill. 1990).

36 Id. at 1364. The court also held that the statute violated couples’ right to privacy to make reproductive decisions to 
undertake preimplantation genetic screening or procreate with a donated embryo. Id. at 1377. With embryo stem cell research, 
the progenitors’ reproductive freedom is not an issue, however.

37 Id. at 1364–65.

38 Id. at 1364.

39 Margaret S. v. Edwards, 794 F.2d 994, 999 (5th Cir. 1986).

40 Id.

41 Id. A concurring judge found this analysis to be contrived and opined that the provision was not unconstitutionally vague. Id. at
1000 (Williams, J., concurring). Instead, he suggested that the prohibition was unconstitutional because “under the guise of police
regulation the state has actually undertaken to discourage constitutionally privileged induced abortions.” Id. at 1002, citing
Thornburgh v. American College of Obstetricians and Gynecologists, 106 S. Ct. 2169, 2178 (1986). The concurring judge pointed out
that the state had “failed to establish that tissue derived from an induced abortion presents a greater threat to public health or other
public concerns than the tissue of human corpses [upon which experimentation is allowed].” Id. Moreover, the state had not shown
a rational justification for prohibiting experimentation on fetal tissue from an induced abortion, rather than a spontaneous one. Id.
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42 Margaret S. v. Edwards, 794 F.2d 994, 999 (5th Cir. 1986).

43 Id.

44 Utah Code Ann. § 76-7.3-310.

45 Jane L. v. Bangerter, 61 F.3d 1493, 1501 (10th Cir.), rev’d on other grounds sub nom., Leavitt v. Jane L., 518 U.S. 137 (1996).

46 Gena Corea, The Mother Machine 102, 135 n.2 (1984).

47 Stephen Toulmin, “Fetal Experimentation: Moral Issues and Institutional Controls,” in National Commission for the Protection
on Human Subjects of Biomedical and Behavioral Research, Appendix: Research on the Fetus 10–11 (1975).

48 It has been charged that some abortionists performed abortion procedures that were more risky to the pregnant woman in order
to obtain a live fetus for research purposes. H. Schulman, “Editorial: Major Surgery for Abortion and Sterilization” 40 Obstet. Gynecol.
738, 739 (1972).

49 See, for example, P. Ramsey, The Ethics of Fetal Research 88–99 (1975).

50 National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research, Report and Recommendations:
Research on the Fetus (1975) (hereinafter, Research on the Fetus). This document is reprinted in 40 Fed. Reg. 33,530 (1975). See also
Alexander Capron, “The Law Relating to Experimentation with the Fetus,” 13-1 in Appendix: Research on the Fetus, supra note 47.
“Such attempts to take away parental custody and control on the grounds that the mother has abandoned the fetus or is unable to
take account of its interests seem unwise (because of the burden placed on state officials which they are ill-equipped to handle),
misguided (because it is based on misapprehension of the significance of the decision to abort), unnecessary (because the interests
of such fetuses are already protected by the law from parental abuse to the same degree as those of other children), and perhaps
unconstitutional (because it chills exercise of the right to have an abortion and operates arbitrarily through presumptions rather
than actual facts about parental choices).”

51 See, for example, the American Fertility Society guidelines, which provide that the couple should have primary decisionmaking 
authority with respect to the fate of their embryos. Ethics Committee of the American Fertility Society, “Ethical Considerations of
the New Reproductive Technologies” 53 Fertility and Sterility 60S (Supplement 2, June 1990).

52 Moore v. Regents of the University of California 793 P.2d 479 (Cal. 1990).

53 Lori Andrews, The Clone Age: Adventures in the New World of Reproductive Technology (New York: Henry Holt, 1999).

54 Statement of Richard Marrs, M.D., at Whittier College of Law Conference on Reproductive Technologies, April 23, 1999.

55 N.M. Stat. Ann. § 24-9A-2(b).

56 18 Pa. Cons. Stat. Ann. § 3216(b)(4).

57 42 U.S. Code Ann. § 289g-1(b)(1)(B).

58 18 Pa. Cons. Stat. Ann. § 3216(b)(5).

59 Me. Rev. Stat. Ann. tit. 22 § 1593; Mass. Ann. Laws. ch. 112 § 12(J)(a)(IV); Mich. Comp. Laws § 333.2609; N.D. Cent. 
Code § 14-02.2-02(4); and R.I. Gen. Laws § 11-54-1(f).

60 Fla. Stat. Ann. § 873.05; Georgia Code Ann. § 16-12-160(a) (except for health services education, id. at (b)(5)); 755 Ill. Comp.
Stat. 50/8.1; La. Rev. Stat. Ann. § 9:122; Minn. Stat. Ann. § 145.422(3) (live); 18 Pa. Cons. Stat. Ann. § 3216(b)(3) (forbids pay-
ment for the procurement of fetal tissue or organs); Texas Penal Code § 48.02; and Utah Code Ann. § 76-7-311.

61 Minn. Stat. Ann. § 145.422(3).

62 Nev. Rev. Stat. Ann. § 451.015.

63 18 Pa. Cons. Stat. Ann. § 3216(b)(3).

64 See, for example, Ohio Rev. Code Ann. § 2919.14.

65 See, for example, Okla Stat. Ann. § 1-735.

66 See, for example, N.D. Cent. Code § 14-02.2-01(2); Mo. Stat. Ann. § 188.036(5).

67 See, for example, Tenn. Code Ann. § 39-15-208 (similarly prohibits the sale of an aborted fetus); Utah Code Ann. § 76-7-311.

68 Ark. Stat. Ann. § 20-17-802(c).
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69 Ark. Stat. Ann. § 20-17-802(d).

70 Tenn. Code Ann. § 39-15-208.

71 Ind. Stat. § 35-46-5-1 (applies to both aborted and stillborn fetuses); Ohio Rev. Code Ann. § 2919.14(A); Okla. Stat. Ann. 
§ 1-735(A).

72 Ga. Code Ann. § 16-12-160(a).

73 Ga. Code Ann. § 16-12-160(b)(5).

74 Ga. Code Ann. § 16-12-160(b)(6).

75 D.C. Code § 6-2601. (This law does not cover hair or blood.)

76 Va. Code § 32.1-289.1. (This does not apply to hair, ova, blood, and other self-replicating body fluids.)

77 R.I. Gen. Laws § 11-54-1(f).

78 Ark. Code Ann. § 20-17-610(a); Cal. Health & S § 7155(a); Conn. Gen. Stat.§ 19a-280a; Haw. Rev. Stat. § 327-10(a); 
Idaho Code § 39-3411(1); 755 Ill. Comp. Stat. 50/8.1(a); Iowa Code § 142C.10(1); Minn. Stat. § 525.9219(a); Nev. Rev. Stat. 
§ 451.590(1); N.H. Rev. Stat. Ann. § 291-A:11(I); N.M. Stat. Ann. § 24-6A-10(A); N.Y. Pub Health § 4307; N.D. Cent. Code 
§ 23-06.2-10(1); Ohio Rev. Code Ann. § 2108.12(A); R.I. Gen. Laws § 23-18.6-10(a); S.D. Codified Laws § 34-26-55; Utah Code
Ann. § 26-28-10(1); Vt. Stat. Ann. Health 18 § 5246(a); Va. Code Ann. § 32,1-289.1; Wash. Rev. Code § 68.50.610(1); W. Va.
Code § 16-19-7a. Arizona’s laws apparently would not apply since they define a decedent to include a stillborn infant, but not a
fetus. Ariz. Rev. Stat. § 36-849(1). Kentucky, though prohibiting the sale of “transplantable organs” (Ky. Rev. Stat. Ann.
§311.171(1)), excludes “fetal parts or other tissues, hair, bones, blood, arteries, any products of the birth or conception...bodily 
fluids including sperm, ovum, ovaries, fetus [and] placenta” from its definition of “transplantable organ” Ky. Rev. Stat. Ann. 
§ 311.165(5)(b).

79 N.Y. Pub Health § 4307; W. Va. Code § 16-19-7a.

80 Ariz. Rev. Stat. § 36-849(2); Ark. Code Ann. § 20-17-610(b); Cal. Health & S § 7155(b); Haw. Rev. Stat. § 327-10(b); Idaho
Code § 39-3411(2); Iowa Code § 142C.10(2); Minn. Stat. § 525.9219(b); Nev. Rev. Stat. § 451.90(2); N.H. Rev. Stat. Ann. 
§ 291-A:11(II); N.M. Stat. Ann. § 24-6A-10(B); N.D. Cent. Code § 23-06.2-10(2); Ohio Rev. Code Ann. § 2108.12(B); R.I. Gen.
Laws § 23-18.6-10(b); Utah Code Ann. § 26-28-10(2); Vt. Stat. Ann. Health 18 § 5246(b); Wash. Rev. Code § 68.50.610(2).

81 Mass. Ann. Laws ch. 112 §12J(a)(III). The Massachusetts law specifically uses the term fetus to apply to embryos as well. Id. at
12J(a)(IV).

82 Mich. Comp. Laws Ann. § 333.2689; N.D. Cent. Code § 14-02.2-02(3); N. Mex. Stat. § 24-9A-5(B); 18 Pa. Cons. Stat. Ann. 
§ 3216; R.I. Gen. Laws § 11-54-1(e).



Appendix A:  Bans Under The Embryo and Fetal Research Laws and Abortion Laws

Research on Bans Bans Bans
Dead Aborted Payment Payment Payment

IVF Research on Conceptus for IVF for IVF for Aborted
Embryo Dead Aborted Okay with Embryos Embryos Conceptus

Research Conceptus Woman’s for for Any for Any
State Banned Banned Permission Research Purpose Purpose

Alabama
Alaska
Arizona ●

Arkansas ● ●

California
Colorado
Connecticut
Delaware
District of 
Columbia
Florida ● ●

Georgia ● ●

Hawaii
Idaho
Illinois ●

Indiana ● ●

Iowa
Kansas
Kentucky
Louisiana ● ●

Maine ● ●

Maryland
Massachusetts ● ● ●

Michigan ● ● ●

Minnesota ● ●

Mississippi
Missouri ●

Montana
Nebraska
Nevada ●

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota ● ● ● ●

Ohio ● ●

Oklahoma ● ●

Oregon
Pennsylvania ● ● ●

Rhode Island ● ● ●

South Carolina
South Dakota ●

Tennessee ● ●

Texas ●

Utah ● ●

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
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I. Executive Summary

The Public Health Service Act (PHS Act), 42 USC § 262 and 264, the Federal Food, Drug, and Cosmetic
Act (FD&C Act), 21 USC § 201 et seq., and the Food and Drug Administration’s (FDA’s) implementing

regulations thereof provide the agency with broad authority to regulate both the research into and the use of
human pluripotent stem cells (stem cells) intended to be used as biological products, drugs or medical devices
to prevent, treat, cure, or diagnose a disease or condition.1 Scientific research not intended to be used to
develop any FDA-regulated product is not under the oversight and control of FDA. 

As described in detail below, FDA has utilized its existing statutory authority to develop a regulatory frame-
work for cellular and tissue materials that has evolved over time as the development and use of such biological
materials for therapeutic purposes has increased. This paper briefly reviews these statutory provisions and
FDA’s evolving regulatory framework.

II. Background on the Science of Human Pluripotent Stem Cells
After an egg is fertilized, it forms a single cell that has the potential to develop into a human being (National
Institutes of Health, “Pluripotent Stem Cells: A Primer,” January 15, 1999, at 1–2 [NIH Primer]). Because it 
can develop into an entire human being, this cell is called a “totipotent” cell. This cell then divides into two
identical totipotent cells. After several days, the totipotent cell forms a blastocyst, which consists of an outer
layer of cells and an inner cell mass. The “inner cell mass cells can form virtually every type of cell found in the
human body” except the placenta and supporting tissues (id. at 2). Because these cells can develop into most
but not all cells they are called “pluripotent” cells (id.). Pluripotent cells go on to specialize into “stem cells,”
which give rise to cells that have a particular function, such as blood stem cells. 

Pluripotent stem cells have been developed in two different ways. First, they have been “isolated from 
the inner cell mass at the blastocyst stage” (id. at 3). “These cells were grown in culture and found to divide
indefinitely and have the ability to form cells of the three major tissue types—endoderm (which goes on to
form the lining of the gut), mesoderm (which gives rise to muscle, bone and blood) and ectoderm (which 
gives rise to epidermal tissues and the nervous system)” (Statement of Harold Varmus, M.D., Director, National
Institutes of Health, before the Senate Appropriations Subcommittee on Labor, Health and Human Services,
Education and Related Agencies, December 2, 1998, at 1). Second, they have been isolated from fetal tissue. It
is also thought that “somatic cell nuclear transfer (SCNT) may be another way that pluripotent stem cells could
be isolated” (id. at 4). In SCNT, the nucleus from a somatic cell is extracted and transferred to a reproductive
cell (from a different person) whose own nucleus has been removed or inactivated. Insertion of the donor cell
into the recipient cell may be accomplished directly by injection or by placing the donor nucleus and recipient
cell side by side and applying a small burst of electricity to induce fusion of the two. The electrical burst also
initiates cell division of the fused cell, which will result in the formation of a blastocyst, from which stem cells
may be isolated.

The medical potential for human pluripotent stem cells is unknown at this time, but is thought to be
extraordinary. “It is not too unrealistic to say that this research has the potential to revolutionize the practice of
medicine and improve the quality and length of life” (NIH Primer at 7). In his recent congressional testimony,
Dr. Varmus described three potential applications of pluripotent stem cells, two of which are not regulated by
FDA and one of which will be regulated by FDA. First, stem cell research could include basic research such as “the
identification of the factors involved in the cellular decision-making process that determines cell specialization”
(Statement of H. Varmus at 3). Second, “[h]uman pluripotent stem cell research could also dramatically change
the way we develop drugs and test them for safety and efficacy. Rather than evaluating safety and efficacy of a
candidate drug in an animal model of a human disease, these drugs could be tested against a human cell line
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that had been developed to mimic the disease process” (id.). Neither of these potential applications likely
would be directly regulated by FDA. 

Perhaps the most far-reaching potential application of human pluripotent stem cells is the 
generation of cells and tissue that could be used for transplantation, so-called cell therapies.
Pluripotent stem cells stimulated to develop into specialized cells offer the possibility of a
renewable source of replacement cells and tissue to treat a myriad of diseases, conditions and
disabilities including Parkinson’s and Alzheimer’s disease, spinal cord injury, stroke, burn,
heart disease, diabetes, osteoarthritis and rheumatoid arthritis (id. at 3–4). 

These stem cell products, based on their intended use, would be the subject of FDA’s regulation as set forth below.

III. FDA’s Statutory and Regulatory Authority to Regulate Human
Pluripotent Stem Cells

A. The Cornerstones of FDA Jurisdiction: Product Definition and Interstate Nexus
In order for FDA to assert regulatory authority over stem cell related research and products, they must fall within
one of the product categories over which FDA exercises jurisdiction and must move in interstate commerce.

To the extent FDA determines that a particular product falls within the definition of a biological product, a
drug, or a medical device, jurisdiction will be asserted. Whether a particular product falls within the definition
for any of the FDA-regulated product categories will turn, in part, on the intended use of the product. The
manufacturer’s objective intent, as evidenced by labeling, promotional, and other relevant materials for the
product, has long been regarded as the primary source for establishing a product’s intended use and thus its
status for purposes of FDA regulation (See United States v. An Article...Sudden Change, 409 F.2d 734, 739 (2d Cir.
1969)). While that approach would seem to grant manufacturers unbridled control over the regulatory status 
of their products, in fact, courts have recognized FDA’s right to look beyond the express claims of manufacturers
to consider more subjective indicia of intent, such as the foreseeable and actual use of a product, to prove that
its intended use subjects it to agency jurisdiction. (See National Nutritional Foods Ass’n. v. Mathews, 557 F.2d.
325, 334 (2d Cir. 1977); Action on Smoking and Health v. Harris, 655 F.2d 236, 240–41 (D.C. Cir. 1980).) 

Regardless of whether FDA or the manufacturer is characterizing the intended use of a product for purposes
of evaluating FDA jurisdiction, it is clear that FDA regulatory authority will not automatically extend to all 
scientific research on stem cells. Indeed, to the extent such nonhuman research is preliminary in nature 
and/or is undertaken without an intent to develop a therapeutic product, stem cell research is not subject to
FDA jurisdiction. Thus, for example, the basic research to develop stem cell models to evaluate the safety and 
efficacy of therapeutic products would not be directly regulated. In contrast, any scientific data generated 
from such a model and submitted to FDA as part of a marketing application would be reviewed by FDA. It is
only when the science regarding stem cell use has progressed to the point that development of a particular
therapeutic product and its use in humans is envisioned that FDA regulatory authority applies, and further
research must be conducted in compliance with FDA’s requirements.

Even if a product falls within one of the defined categories over which FDA asserts jurisdiction, no statutory
authority over the product exists unless it moves in interstate commerce. FDA takes an expansive view of what
constitutes interstate commerce in order to assure that its regulatory controls reach as many products and 
related research as possible. In regard to biological products FDA has been particularly aggressive. For example,
in its 1993 policy statement regarding somatic cell therapy products, FDA concluded that 

The interstate commerce nexus needed to require premarket approval under the statutory 
provisions governing biological products and drugs may be created in various ways in addition
to shipment of the finished product by the manufacturer. For example, even if a biological
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drug product is manufactured entirely with materials that have not crossed State lines, trans-
port of the product into another State by an individual patient creates the interstate commerce
nexus. If a component used in the manufacture of the product moves interstate, the interstate
commerce prerequisite for the prohibition against drug misbranding is also satisfied even
when the finished product stays within the State. Products that do not carry labeling approved
in a PLA (or NDA) are misbranded under section 502(f)(1) of the [FD&C] Act....Moreover,
falsely labeling a biological product is prohibited under section 351(b) of the PHS Act without
regard to any interstate commerce nexus (42 USC 262(b)) (58 Fed. Reg. at 53250).

In all likelihood, FDA would apply the same logic to all cellular and tissue materials that are used in the 
prevention, treatment, cure, or diagnosis of a disease or condition of human beings.

B. FDA Has Jurisdiction to Regulate Stem Cells Under Section 351 of the PHS Act
Under section 351 of the PHS Act, FDA is authorized to regulate biological products introduced into interstate
commerce (42 USC § 262(a)). The PHS Act defines a “biological product” to mean “a virus, therapeutic serum,
toxin, antitoxin, vaccine, blood, blood component or derivative, allergenic product, or analogous product, or
arsphenamine or derivative of arsphenamine (or any other trivalent organic arsenic compound), applicable 
to the prevention, treatment, or cure of a disease or condition of human beings” (PHS Act § 351(i), 42 USC § 262(i)
[emphasis added]). This definition includes stem cell products, which are considered by FDA to be analogous
to blood or blood components or derivatives if they are used for the prevention, treatment, or cure of a disease 
or condition of human beings. 

Cellular products that currently are regulated by FDA as biological products include: 1) autologous or 
allogeneic lymphocytes activated and expanded ex vivo (e.g., lymphokine-activated killer cells, tumor infiltrat-
ing lymphocytes, antigen specific clones); 2) encapsulated autologous, allogeneic, or xenogeneic cells or cul-
tured cell lines intended to secrete a bioactive factor or factors (e.g., insulin, growth hormone, a neurotransmit-
ter); 3) autologous or allogeneic somatic cells (e.g., hepatocytes, myocytes, fibro-blasts, lymphocytes) that have
been genetically modified; 4) cultured cell lines; and 5) autologous or allogeneic bone marrow transplants
using expanded or activated bone marrow cells when such products are used for the prevention, treatment, 
or cure of a disease or condition of human beings (58 Fed. Reg. 53248, 53250, Oct. 14, 1993, “Application of
Current Statutory Authorities to Human Somatic Cell Therapy Products and Gene Therapy Products” [the
“Somatic Cell Therapy Policy”]). In addition, peripheral and umbilical cord blood stem cells that have been
more-than-minimally processed and are intended to prevent, treat, or cure disease also are regulated as
biological products (FDA, “A Proposed Approach to the Regulation of Cellular and Tissue-Based Products,”
February 28, 1997).

Biologics license applications (BLAs) (historically referred to as Establishment License Applications [ELAs])
and Product License Applications (PLAs) are issued by FDA upon a showing that the establishment and product
meet “standards, designed to insure the continued safety, purity, and potency of such products...” (Id. at § 351(d);
42 USC § 262(d)). These standards were first adopted in the law in 1902 (the Biologics Control Act of 1902,
Chap. 1378, 32 Stat. 738 (1902)). In the early 1970s, FDA incorporated by regulation the requirement of 
efficacy into the approval standards for biological products (21 CFR § 601.25). Data to support licensure of a
biological product usually must be developed through nonclinical and clinical research. 

While a biological product is under clinical investigation, it must meet FDA’s investigational new drug 
(IND) requirements set forth in 21 CFR Part 312 (21 CFR § 601.2). FDA defines the universe of clinical
research subject to the agency’s jurisdiction as “...all clinical investigations of products that are subject to 
section 505...of the Federal Food, Drug, and Cosmetic Act or to the licensing provisions of the Public Health
Service Act...” (21 CFR § 312.2). FDA regulates “pre-clinical research” which it defines as “...non-clinical 
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laboratory studies that support or are intended to support applications for research or marketing permits for
products regulated by FDA, including...human and animal drugs...(and) biological products...” (21 CFR 
§ 58.1). FDA regulates this area of research through the enforcement of Good Laboratory Practices on persons
and entities carrying out such nonhuman research (21 CFR Part 58). 

FDA’s IND regulations require that prior to conducting clinical trials a company submit an IND application
to FDA, setting forth its protocols for the study and the scientific basis for believing the product would be safe
and effective for particular use(s) in humans. The study may begin within 30 days following submission of an
IND application, unless FDA advises otherwise or requests additional time to review the application (21 CFR 
§ 312.20). Clinical trials generally are conducted in three phases. Once trials have commenced, FDA may stop
the trials by placing a “clinical hold” on them because of concerns about, for example, the safety of the product
being tested (21 CFR § 312.42). In addition, all clinical studies must be approved and conducted under the
supervision of the Institutional Review Board (IRB) responsible for the study (21 CFR Part 56). Lastly, all
patients involved in such clinical research must be provided with informed consent in full compliance with
FDA requirements (21 CFR Part 50). 

The key elements of the PHS Act framework have been largely unchanged since its original enactment in
1902. As described in greater detail below, this framework has been able to remain in place because FDA has
always retained the flexibility to address regulatory issues created by new technologies. Keeping up with
continuing advances in the field of modern biotechnology, FDA issues regulations, guidance documents, or 
policy statements to describe whether and how its current statutory and regulatory authority applies to a new
technology. As new technology and therapeutic products develop, FDA has carefully exercised its inherent 
discretion of how to apply the law to ensure that science can advance while the public health is protected. As
will be discussed in detail below, FDA currently is exercising its authority over stem cells under section 351 of
the PHS Act (see infra, Section V). 

C. FDA Has the Statutory Authority to Regulate Stem Cells Under Section 361 of the PHS Act
In addition to having authority under section 351 of the PHS Act to regulate stem cell products meeting the
applicable statutory definition, FDA also has authority to regulate stem cell products under section 361 of the
PHS Act. Section 361 authorizes the Department of Health and Human Services (HHS) to “make and enforce
such regulations as in [its] judgment are necessary to prevent the introduction, transmission, or spread of com-
municable diseases from foreign countries into the States or possessions, or from one State or possession into
any other State or possession” (42 USC § 264). This provision provides the agency with broad discretion to
enact regulations necessary to prevent the spread of communicable diseases. 

Section 361 serves, in part, as the basis on which FDA currently regulates human tissue intended for trans-
plantation (i.e., minimally manipulated tissue such as corneal tissue, bones, skin, or tendons) (21 CFR Parts 
16 and 1270. See 62 Fed. Reg. 40429, July 29, 1997, “Human Tissue Intended for Transplantation”). Section
361 also has served as the basis under which FDA has regulated the source and use of potable water, milk 
pasteurization, and the transmission of communicable disease through shellfish, turtles, certain birds, and bristle
brushes (id. at 40431. See State of Louisiana v. Mathews, 427 F. Supp. 174 (E.D. La. 1977) [FDA regulation
issued pursuant to section 361 of PHS Act banning the sale and distribution of small turtles was permissible as
necessary to prevent spread of communicable disease]). Section 361 also serves as part of the statutory basis on
which FDA has imposed requirements to protect the nation’s blood supply (id.).

As evidenced by this discussion, section 361 of the PHS Act provides FDA with broad authority to enact
regulations necessary to protect the public health by preventing the spread of communicable disease. However,
while FDA has utilized this provision to ban certain products in interstate commerce and to establish
infectious disease testing and related processing standards for tissue, it has not been used by FDA to adopt 
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premarket approval requirements or otherwise regulate biomedical research. Thus, FDA does regulate cellular
products, in part, under section 361 of the PHS Act because the transfer of such cellular components could
convey communicable diseases such as AIDS, hepatitis, and herpes simplex. Indeed, the agency currently uses
this statutory authority in conjunction with its other premarket approval authorities to provide a comprehensive
regulatory structure for cellular and tissue products, including stem cells (see id.).

D. FDA Has the Statutory Authority to Regulate Stem Cell Products as Drugs Under Section 505 
of the FD&C Act

In addition to having authority to regulate stem cell products as biological products under the PHS Act, FDA
also has concluded that it has the authority under section 505 of the FD&C Act (21 USC § 355) to regulate as 
a drug any stem cell product that meets the applicable statutory definition. The FD&C Act defines drugs as
“articles intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease in man or other
animals” and “articles (other than food) intended to affect the structure or any function of the body of man or
other animals” (Section 201(g) of the FD&C Act, 21 USC § 321(g)). The vast majority of “new drugs” regulated
under the FD&C Act are various dosage forms of synthetic chemicals or plant derivatives. In contrast, the majority
of biological products licensed under the PHS Act are products derived from human cellular or tissue materials.
FDA exercises its discretion, based roughly on the product categories described above, in approving products
either as new drugs or biological products. The PHS Act makes it clear that if a biological product is licensed
under section 351, it shall not be required to also have approval under the FD&C Act (42 USC § 262(j)).

FDA approves new drugs for marketing, based upon proof of efficacy and safety, under section 505 of the
FD&C Act (21 USC § 355). Manufacturers submit their preclinical and clinical data to establish the safety and
efficacy of a new drug pursuant to a New Drug Application (NDA). During the investigational stage, investiga-
tional drugs are regulated under the same authority and in the same manner as investigational biologics (see
supra, Section III. B). In order to receive marketing approval, FDA requires properly conducted, adequate, and
well-controlled studies demonstrating efficacy with sufficient levels of statistical assurance to support product
approval. Reports of these clinical trials as well as preclinical data must be submitted along with information
pertaining to the preparation of the drug, analytical methods, drug product formulation, details on the manu-
facture of finished products, and proposed packaging and labeling (21 CFR § 314.50). Once a drug product is
approved it is subject to continuing regulation by FDA, such as compliance with Good Manufacturing Practices
(GMPs) and marketing and advertising restrictions (21 CFR §§ 202, 210, 211). In addition, FDA may require
additional clinical tests following approval to confirm safety and efficacy (phase IV clinical trials). 

During the pre- and post-approval periods, drugs and biological products are subject to the adulteration 
and misbranding provisions of the FD&C Act (21 USC §§ 351, 352). Section 501 of the FD&C Act provides in
part that a product is adulterated if it is a drug that was not manufactured in conformance with GMPs or was
prepared, packed, or held under unsanitary conditions (21 USC § 351(a)). A product is misbranded if, among
other things, its labeling is false or misleading in any particular, or if any word, statement, or other information
requested to appear on the label or labeling is not prominently placed thereon (id. at § 352). Also during the
pre- and post-approval periods, drug products are subject to FDA’s general prohibitions against promoting
products for unapproved or “off-label” uses. 

In bringing enforcement actions against biological products licensed under the PHS Act, FDA routinely 
utilizes various provisions of the FD&C Act drug adulteration and misbranding authorities as part of any such
action. In addition, FDA utilizes some of the enforcement authorities of the FD&C Act, such as seizures or
injunctions, to enforce both laws against biological products they deem violative (21 USC §§ 322; 334).
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E. FDA Has the Statutory Authority to Regulate Stem Cell Products as Devices Under the FD&C Act
Section 201(h) of the FD&C Act defines a medical device, in pertinent part, as “an instrument, apparatus,
implement, machine, contrivance, implant, in vitro reagent, or other similar or related article which is 
(1) intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or
prevention of disease, in man or other animals, or (2) intended to affect the structure or any function of the
body of man or other animals,” and which is not dependent upon being metabolized for the achievement of 
its primary intended purposes (21 USC § 321(h)). To the extent FDA concludes that stem cell products meet
the definition of a device and operate in a manner similar to human tissue products used for transplantation
(e.g., heart valve allografts and human lenticules—corrective lenses derived from human corneal tissue), they
may be subject to regulation as devices.

Under section 513 of the FD&C Act, all medical devices are classified into one of three classes—Class I,
Class II, or Class III (21 USC § 360(c)). A device’s class determines the types of regulatory controls it is subject
to and the process it goes through to receive marketing approval from FDA. Most medical devices in the United
States fall within Classes I or II and are marketed pursuant to a simplified approval process set forth in section
510(k) of the FD&C Act known as “Premarket Notification” (or “510(k) clearance”) (21 USC § 360(k)). A
medical device that does not qualify for 510(k) clearance is placed in Class III, which is reserved for devices
classified by the FDA as posing the greatest risk (e.g., life-sustaining, life-supporting, implantable, or devices
presenting a potentially unreasonable risk of injury). Stem cell products, to the extent FDA considers them to
be devices, would most likely be placed in Class III. A Class III device generally must undergo the premarket
approval (PMA) process, prior to marketing which requires the manufacturer to prove the safety and effec-
tiveness of the device to the FDA’s satisfaction. A PMA application must provide extensive preclinical and
clinical trial data and also information about the device and its components regarding, among other things,
manufacturing, labeling, and promotion (21 CFR § 814.20). As in the case of drugs and biologics, the data stan-
dards applied to devices in a PMA submission require the manufacturer to demonstrate that the device is safe and
effective under the conditions of use recommended in the labeling (FD&C Act § 515(d); 21 USC § 360e(d)).

A clinical study in support of a PMA application requires an Investigational Device Exemption (IDE) 
application approved in advance by the FDA for a limited number of patients (FD&C Act § 520(g); 21 USC 
§ 360j(g)). The IDE application must be supported by appropriate data, such as animal and laboratory testing
results (21 CFR part 812). The clinical study may begin if the IDE application is approved by the FDA and the
appropriate IRB at each clinical study site.2 In all cases, the clinical study must be conducted under the aus-
pices of an IRB pursuant to FDA’s regulatory requirements intended for the protection of subjects, including
execution of informed consent, and to assure the integrity and validity of the data (21 CFR Part 56).

As with drugs and biologics, devices manufactured or distributed pursuant to FDA clearance or approval 
are subject to pervasive and continuing regulation by the FDA and certain state agencies. They are also subject
to the same rules regarding adulteration and misbranding (see supra, Section III. D). 

IV. Historical Application of Statutory Authority to Regulate Cellular and 
Tissue Materials

A brief historical review of FDA’s application of the statutes described above to cellular and tissue materials
shows that FDA has been cautious in exercising its regulatory discretion. FDA has never had a single regulatory
program for human cellular and tissue-based products. Instead, it has regulated these products on a case-by-case
basis responding as it determined appropriate to the particular characteristics of and concerns raised by each
type of product (63 Fed. Reg. 26744, May 14, 1998, FDA Proposed Rule “Establishment and Listing for
Manufacturers of Human Cellular and Tissue-Based Products”). 
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One example has been FDA’s approach to regulating bone marrow. While for years FDA has licensed blood
and blood components pursuant to section 351 of the PHS Act (42 USC § 262), FDA has voluntarily refrained
from regulating minimally manipulated bone marrow, the earliest source of stem cells used for transplantation,
despite its status as a blood component. Indeed, not until the early 1990s did FDA announce that to the extent
bone marrow was subject to extensive manipulation prior to transplantation it would be treated the same as
somatic cell therapy and gene therapy products subject to the IND regulations and requiring PHS Act licensure
(58 Fed. Reg. 53248, 53249 (Oct. 14, 1993)). 

Also in 1993, in response to concerns about the transmission of the human immunodeficiency virus
(HIV) and other infectious diseases, FDA published an emergency final rule which established certain 
processing, testing, and recordkeeping requirements for certain types of tissue products (“Human Tissue
Intended for Transplantation” (58 Fed. Reg. 65514, Dec. 14, 1993)). This rule, however, did not mandate
premarket approval or notification for all tissues, but rather provided, among other things, for donor
screening, documentation of testing, and FDA inspection of tissue facilities.3

As another example of FDA’s case-by-case approach, in 1996 FDA published a guidance stating that
manipulated autologous structural (MAS) cells, which are autologous cells manipulated and then returned to
the body for structural repair or reconstruction, are subject to PHS licensure (CBER, Guidance on Applications
for Products Comprised of Living Autologous Cells Manipulated Ex Vivo and Intended for Structural Repair or
Reconstruction, May 1996). Similarly, until very recently, FDA carefully chose not to regulate reproductive 
tissues. Then, as will be discussed below, in 1997 FDA proposed that in the future certain reproductive 
tissues, such as semen, ova, and embryos, should come under some form of regulation.

Traditional tissue products, including but not limited to bone, skin, corneas, and tendons, also have been
subject to FDA’s piecemeal regulatory approach. Historically, FDA regulated these products on an ad hoc basis
as medical devices under section 201 of the FD&C Act (see, e.g., 63 Fed. Reg. 26744, citing as examples, dura
mater, corneal lenticules, and umbilical cord vein grafts). However, with the advent of HIV and the potential
for its transmission, FDA concluded in the early 1990s that a more comprehensive program for traditional 
tissues was necessary. In 1991, FDA concluded that human heart valves were medical devices subject to pre-
market approval requirements (“Cardiovascular Devices; Effective Date of Requirement for Premarket Approval;
Replacement Heart Valve Allograft” 56 Fed. Reg. 29177, June 26, 1991). After a period of litigation, FDA 
relented somewhat and concluded that while these products remained medical devices, they would not be
subject to premarket approval requirements (FDA Rescission Notice, 59 Fed. Reg. 52078, October 14, 1994). In
defining tissue subject to this rule, FDA exempted a number of products, including vascularized organs, dura
mater, allografts, and umbilical cord vein grafts (id. at 40434).

This very brief review of the regulatory landscape shows a regulatory framework that, in FDA’s own words,
has been “fragmented.” FDA has regulated most of these products on an ad hoc basis either as medical devices
or biological products or, in certain instances, chose not to regulate certain of these products at all. As a result
of the agency’s own reevaluation and congressional concerns and pressure, in the mid-1990s, FDA concluded
that a comprehensive approach to the regulation of these products was an important step forward in public
health protection.

V. Comprehensive FDA Policy to Regulate Cellular or 
Tissue-Based Products, Including Pluripotent Stem Cells

A. The Proposed Approach
In February 1997, FDA proposed, consistent with the existing statutory framework set forth above, a new
approach to the regulation of human cellular and tissue-based products. This framework is intended to “protect
the public health without imposing unnecessary government oversight” (“Reinventing the Regulation of Human
Tissue,” National Performance Review, February 1997, at 1).
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The 1997 document establishes the further evolution of FDA’s application of the PHS Act and FD&C Act 
to cellular and tissue products. While still a proposed approach, it utilizes FDA’s existing statutory authority
under the PHS Act and FD&C Act to regulate a broad array of cellular and tissue materials. 

The framework proposes a tiered approach to the regulation of cellular and tissue-based products
(FDA, “A Proposed Approach to the Regulation of Cellular and Tissue-Based Products,” February 28,
1997, the “Proposed Approach”). Products that pose increased risks to health or safety would be subject 
to increased levels of regulation (i.e., either licensure under the PHS Act or premarket approval under the
FD&C Act). For example, products that pose little risk of transmitting infectious disease would be subject
to minimal regulation (i.e., facility registration and product listing). However, products that are 1) highly
processed (more-than-minimally manipulated), 2) used for other than their normal purpose, 3) combined
with nontissue components (i.e., devices or other therapeutic products), or 4) used for metabolic purposes
(i.e., systemic, therapeutic purposes) will be required to be clinically investigated under INDs and IDEs and
subject to premarket approval as biological products, medical devices, or new drugs.

The Proposed Approach addresses FDA’s regulation of stem cell products. In the case of a minimally manipu-
lated product for autologous use and allogeneic use of cord blood stem cells by a close blood relative, FDA 
proposed requiring compliance with standards consistent with section 361 of the PHS Act rather than an IND
and licensure pursuant to section 351 of the PHS Act. However, minimally manipulated products that will be
used by an unrelated party will be regulated under section 351 of the PHS Act. The agency intends to develop
standards, including disease screening requirements, establishment controls, processing controls, and product
standards. “If sufficient data are not available to develop processing and product standards after a specified
period of time, the stem cell products would be subject to IND and marketing application requirements”
(Proposed Approach at 25). Stem cell products that are more-than-minimally manipulated will require
INDs and licensing under section 351 of the PHS Act. For example, stem cell products that are used for 
a nonhomologous function or are more-than-minimally manipulated will be required to be licensed under 
section 351. FDA has “increased safety and effectiveness concerns for cellular and tissue-based products that
are used for non-homologous function, because there is less basis on which to predict the product’s behavior”
(Proposed Approach at 16).

B. FDA Implementation of the Proposed Approach
FDA has begun to implement the Proposed Approach.4 On January 20, 1998, FDA published a “Request for
Proposed Standards for Unrelated Allogeneic Peripheral and Placental/Umbilical Cord Blood Hematopoietic
Stem/Progenitor Cell Products” (63 Fed. Reg. 2985, Jan. 20, 1998), utilizing its standards-setting authority
under section 361 of the PHS Act. In this notice, the agency requests product standards to ensure the safety
and effectiveness of stem cell products, which should be supported by clinical and nonclinical laboratory data.
FDA also announced its intention to phase in after three years implementation of IND application and license
application requirements for minimally manipulated unrelated allogeneic hematopoietic stem/progenitor cell
products (id.). The notice states that “[i]f adequate information can be developed, the agency intends to issue
guidance for establishment controls, processing controls, and product standards....FDA intends to propose that,
in lieu of individual applications containing clinical data, licensure may be granted for products certified as
meeting issued standards.” If, however, FDA determines that adequate standards cannot be developed, the
agency has expressed its intention to enforce IND and licensing requirements at the end of three years.
Proposals are due on or before January 20, 2000.

On May 14, 1998, FDA proposed “Establishment Registration and Listing for Manufacturers of Human
Cellular and Tissue-Based Products” (63 Fed. Reg. 26744, May 14, 1998). The agency describes the proposed
registration and listing requirements as a first step towards accomplishing the agency’s goal of putting in place a
comprehensive new system of regulation for human cellular and tissue-based products. Registration and listing
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is intended to allow FDA to assess the state of the cell and tissue industry, “to accrue basic knowledge about
the industry that is necessary for its effective regulation,” and to facilitate communication between the agency
and industry (id. at 26746). As proposed, the registration and listing requirements would apply to human 
cellular and tissue-based products that FDA will regulate under section 361 of the PHS Act.5 Among the 
products cited by FDA as regulated under that section and consequently subject to registration and listing are
bone, tendons, skin, corneas, as well as peripheral and cord blood stem cells under certain conditions and
sperm, oocytes, and embryos for reproductive use (id. at 26746).

VI. FDA Has the Legal Discretion to Regulate Stem Cell
Products in a Variety of Ways. Moreover, FDA’s Discretion
Is Entitled to Great Deference

Although, as described above, the PHS Act sets forth the basic framework for the regulation of biological prod-
ucts and that law is complemented by the FD&C Act, Congress gave FDA significant discretion regarding the
manner in which FDA approves and regulates these products. This is entirely appropriate given the rapidly
changing nature of biotechnology. 

Today there is a vast array of biological products that have been approved by FDA and many others that are
awaiting FDA action.6 These products are scientifically complex and rarely lend themselves to categorization. 
As a result, FDA invariably is required to determine on a case-by-case basis whether its existing statutory
authority applies to a new product, which particular authority to apply and, if so, what evidence will adequately
demonstrate proof of safety, purity, and potency (efficacy). The decision whether and how to regulate a product
is made based on FDA’s expert determination and is based on the particular facts and circumstances, the his-
torical application of the law to similar products, the applicable statutory and regulatory criteria, and the state
of FDA’s scientific understanding at the time of the approval. 

The decision to leave this determination to FDA’s discretion and expertise was a wise policy decision by
Congress. The success of the approval process for cellular and tissue products is in many ways dependent upon
FDA’s appropriate application of discretion to respond as it sees fit to any particular product within the basic
statutory and regulatory framework discussed above. Otherwise, FDA would be unable to respond to the
almost daily developments in biotechnology and the complex scientific issues presented by each particular
product. Absent this discretion, the cellular and tissue product approval process would grind to a halt.

When FDA exercises the significant discretion provided to the agency by Congress, FDA’s exercise of this
discretion is entitled to great deference (U.S. v. Rutherford, 442 U.S. 544, 553 (1979); Bristol-Myers Squibb Co. v.
Shalala, 923 F. Supp. 212, 216 (D.D.C. 1996)). In a recent challenge to FDA’s approval of a biological product
under the PHS Act, the District Court for the District of Columbia held that “FDA’s policies and its interpreta-
tion of its own regulations will be paid special deference because of the breadth of the Congress’ delegation of
authority to FDA and because of FDA’s scientific expertise” (Berlex Laboratories, Inc. v. FDA et al., 942 F. Supp. 19
(D.D.C. 1996) [emphasis added]. See also Lyng v. Payne, 476 U.S. 926 (1986)).

Moreover, even if FDA has not asserted jurisdiction previously with regard to reproductive tissue, for exam-
ple, it is appropriate that FDA’s policies in this area are evolutionary. The Supreme Court has recognized that
expert administrative agency interpretations are not “carved in stone. On the contrary, the agency...must con-
sider varying interpretations and the wisdom of its policy on a continuing basis” (Chevron, U.S.A., Inc. v. Natural
Resources Defense Council, Inc., 467 U.S. 837, 863-64 (1984) [emphasis added]). Furthermore, the Court has
acknowledged that “regulatory agencies do not establish rules of conduct to last forever....[A]n agency must be
given ample latitude to ‘adapt their rules and policies to the demands of changing circumstances’” (Motor
Vehicle Mfrs. Ass’n. of the U.S. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 42 (1983) [citations omitted]).
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VII. Conclusion
The extensive statutory and regulatory authority available to FDA will ensure that the agency’s regulatory
approach can continue to evolve to keep up with the rapidly changing world of biotechnology. Despite the
patchwork quilt of regulation applied through the mid-1990s, FDA has now developed a comprehensive 
regulatory approach to the regulation of cellular and tissue-based therapeutic products under its jurisdiction,
including pluripotent stem cells. Nonclinical and clinical stem cell research undertaken to develop a therapeu-
tic product intended to treat human disease will continue to be regulated by FDA, while basic scientific
research and other nonhuman research will remain outside the agency’s purview.

Notes 
1 The scope of this paper is limited to human pluripotent stem cells. FDA has a similar regulatory structure to regulate animal 
stem cell products used as animal drugs. 21 USC § 360b. The U.S. Department of Agriculture would regulate animal 
stem cell products used in animal vaccines. 21 USC § 151.

2 While it is true that if the device presents a “nonsignificant risk” to the patient a sponsor may begin the clinical study after 
obtaining IRB approval without the need for FDA approval, this would not likely apply to stem cell research. 

3 In 1997, FDA finalized its 1993 emergency rule establishing processing, testing, and recordkeeping requirements for all tissue
products. “Human Tissue Intended for Transplantation” 62 Fed. Reg. 40429 (July 29, 1997). 

4 While FDA may choose to implement this policy through regulation, FDA also may implement it on a case-by-case basis. 
See infra, Section VI.

5 Consistent with the discussion supra, Section III. A, the preamble to the proposed rule states that “use of human cellular or tissue-
based products solely for nonclinical scientific or educational purposes does not trigger the registration or listing requirements. Any
use for implantation, transplantation, infusion, or transfer into humans is considered clinical use and would be subject to part 1271
[the registration and listing requirements]” id. at 26748.

6 Today, biological products are available or under development to treat, diagnose, or prevent virtually every serious or life-
threatening disease. Available products include, but are not limited to, vaccines (manufactured both in traditional ways and through
the use of biotechnology); human blood and blood-derived products; monoclonal or polyclonal immunoglobulin products; human
cellular (i.e., gene therapy) products; protein, peptide, and carbohydrate products; protein products produced in animal body fluids
by genetic alteration of the animal (i.e., transgenic animals); animal venoms; and allergenic products.
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Preface

This Project Memorandum was prepared in response to a request from the National Bioethics Advisory
Commission (NBAC) for timely information on technical issues regarding the use of human fetal tissue in

federally funded research. It is not a project deliverable. This document and ones like it are designed to meet
specific needs of clients for information on science and technology issues on a short-term basis. 

Originally created by Congress in 1991 as the Critical Technologies Institute and renamed in 1998, the
Science and Technology Policy Institute is a federally funded research and development center sponsored by
the National Science Foundation and managed by RAND. The Institute’s mission is to help improve public 
policy by conducting objective, independent research and analysis on policy issues that involve science and
technology. To this end, the Institute supports the Office of Science and Technology Policy and other Executive
Branch agencies, offices, and councils; helps science and technology decisionmakers understand the likely 
consequences of their decisions and choose among alternative policies; and helps improve understanding in
both the public and private sectors of the ways in which science and technology can better serve national
objectives.

Science and Technology Policy Institute research focuses on problems of science and technology policy that
involve multiple agencies. In carrying out its mission, the Institute consults broadly with representatives from
private industry, institutions of higher education, and other nonprofit organizations. 

Introduction
As part of its report, Ethical Issues in Human Stem Cell Research, NBAC had questions about whether the federal
government is currently funding research that uses human embryonic and fetal tissue. These questions included
the following:

■ Is the federal government currently funding research that uses human embryonic tissue, or material and
reagents derived from this tissue? If so, what research is being funded?

■ Is the federal government currently funding research that uses human fetal tissue, or material and reagents
derived from this tissue? If so, what research is being funded?

■ What are the sources of the human embryonic and fetal tissue that are being used in federally funded
research?

This Project Memorandum attempts to answer these questions and provides background information for
NBAC’s report.

Definitions
Because NBAC has adopted a scheme in its draft report for defining certain terms, such as zygote, embryo, and
fetus, that scheme has been adopted here. To be accurate when referring to the details of the stages of human
development, the following definitions are used: 1) for the first week of development, from fertilization until
implantation into the uterus, the organism is a zygote; 2) after implantation, from the beginning of the second
week through the end of the eighth week of development, the organism is an embryo; and 3) from the ninth
week of development until the time of birth, the organism is a fetus. Therefore, commonly used terms, such 
as embryo research, embryo donation, and embryo transfer, are inaccurate, since these procedures all occur with
zygotes, not embryos. In addition, fertility specialists refer to the products of in vitro fertilization (IVF) as
embryos, even though for the first week of development they are actually zygotes. Because these terms are
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commonly used by fertility clinics and the public, and NBAC uses these terms in this way, products of IVF will
be called embryos in this document.

NBAC also defined the terms fetal tissue and embryonic tissue. Fetal tissue is defined as tissue obtained from
an organism between the ninth week of development and the time of birth. Fetal tissue comes from cadaveric
fetal tissue that is obtained after either spontaneous or elective abortions. Embryonic tissue is defined as tissue
obtained from an organism between the second and eighth weeks of development. In addition to spontaneous
and elective abortions, embryonic tissue can also be obtained from embryos created by IVF. Therefore, for
embryonic tissue, it is important to differentiate between tissue obtained from embryos created by IVF and 
tissue obtained from abortuses.

Methods
The following sources were consulted to determine the types of research involving human embryonic and fetal
tissue that the federal government is currently funding: 

■ The American Type Culture Collection (ATCC), www.atcc.org, was queried for cell lines derived from
human embryos or fetuses. The cell lines identified were then used as search terms in MEDLINE searches.

■ A MEDLINE search of the literature using PUBMED was performed to identify papers about research using
human embryonic or fetal tissue. These MEDLINE searches identified publications that had authors affiliated
with several agencies of the federal government, including the National Institutes of Health (NIH), the
Centers for Disease Control and Prevention (CDC), the Environmental Protection Agency (EPA), and the
Department of Veterans Affairs. These agencies and departments were selected only to provide examples 
of those agencies that might be supporting or conducting this research, not to provide a comprehensive
assessment thereof.

■ RAND’s RaDiUS (Research and Development in the United States) database was used to identify federally
funded research with human embryonic or fetal tissue. RaDiUS is a comprehensive, real-time accounting of
federal research and development (R&D) activities and spending. RaDiUS allows users to see the total R&D
investment by all federal agencies, to compare the level of R&D investment in specific areas of science and
technology across all federal agencies, or to examine the details of research investments within a specific
agency. RaDiUS was searched using proximity and wildcard searches for combinations of seven different
search terms: human, embryo(s), fetus, in vitro fertilization, IVF, assisted reproductive technology(ies), and
fertility. Proximity searches allow the user to search the database using two or more terms that are within a
certain number of words from each other. For example, one could search for the terms human and embryo
within two words of each other and would find abstracts that contain the term human embryo, as well as
abstracts that contain the phrase the embryo of the human species. Wildcard searches allow the user to search
the database for several forms of a word, such as plurals, suffixes, and prefixes. For example, using the 
wildcard character “%” one could search for abstracts containing the words embryo, embryos, embryonic, 
etc., by searching with “embryo%.”

Findings
Currently, the federal government funds research that uses cultured cell lines derived from abortuses, as well as
DNA, cells, and tissues taken from abortuses. For example, the human embryonic kidney 293 cells, originally
derived by researchers at McMaster University in Hamilton, Ontario, Canada (Graham et al., 1977), have been
used by researchers at several institutes at NIH for basic research including the following: 
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1) gene therapy research at the National Institutes of Neurological Disorders and Stroke (Mochizuki et al.,
1998);

2) research on insulin-like growth factor-I at the National Cancer Institute (Dey et al., 1998) and the National
Institute of Diabetes and Digestive and Kidney Diseases (Okubo et al., 1998);

3) signal transduction research at the National Institute of Dental Research (NIDR) (Lin et al., 1997); and

4) research on follicle-stimulating hormone at the National Institute of Child Health and Human Development
(NICHD) (Flack et al., 1994).

Cell lines derived from human embryonic or fetal tissue, such as the human embryonic kidney 293 cells, are
commonly used by researchers in federally funded research. Many of these cell lines are commercially available
from ATCC. A search of the ATCC’s catalog for human embryonic cell lines revealed at least 32 cell lines
derived from human embryos. However, in ATCC’s catalog, embryonic cell lines include cells derived from
embryos ranging from five weeks through the first trimester. Since the developing organism is only an embryo
through the eighth week of development, some of these embryonic cell lines may actually be derived from
cadaveric fetal tissue. The ATCC catalog also lists at least 28 cell lines derived from human fetuses. Several of
these embryonic and fetal cell lines maintained by ATCC were originally developed and characterized by the
Naval Biosciences Laboratory in Oakland, California, and then transferred to ATCC in 1982.

Researchers at NIDR have used tissues from human embryos and fetuses to study skeletal development
(Hoang et al., 1996; Chang et al., 1994). In these studies, cadaveric embryos and fetuses ranging from 6–13
weeks gestation were fixed, embedded in paraffin, serially cut into 5–7 µm sections, and mounted on micro-
scope slides. The tissue from the human embryos and fetuses was obtained from legally sanctioned procedures
performed at the University of Zagreb Medical School in Zagreb, Croatia (Hoang et al., 1996). The procedure 
for obtaining autopsy materials was approved by the Internal Review Board of the Ethical Committee at the
University of Zagreb School of Medicine and the Office of Human Subjects Research of NIH (Hoang et al., 1996).

In addition to researchers in the intramural program at NIH, there are many researchers at academic institu-
tions that are funded by NIH’s extramural program who perform research using human embryonic and fetal
tissue. For example, researchers at the University of Iowa are studying the effects of maternal diabetes in
human fetal lung development using cultured human fetal lung (Grant Number: R01HL50050). In addition, a
group of researchers in the Department of Surgery at the University of California in San Francisco are using
fetal skin to study wound healing in fetuses that occurs without scarring (Grant Number: R01GM55814;
Stelnicki et al., 1998).

Furthermore, researchers funded by NIH are not the only federally funded researchers using human 
embryonic and fetal tissue. Researchers at the EPA and the Department of Veterans Affairs are 
also conducting research with these tissues. For example, the Reproductive Toxicology Division and the
Developmental Toxicology Division at the EPA have used human embryonic palates to study the effects of 
teratogenic chemicals in development of cleft palate (Abbott et al., 1999; Abbott et al., 1998; Abbott et al.,
1994; Abbott and Buckalew, 1992).

Researchers at the Neurophysiology and Spinal Cord Pharmacology Laboratories at the Veterans Affairs
Medical Center in Miami, Florida, have studied neural transmitters in cultured embryonic human dorsal root
ganglion neurons (Valeyev et al., 1999). The neurons were obtained with written informed consent and human
subjects committee approval in accordance with published guidelines from 5–8 week old cadaveric human
embryos through a collaborative agreement with the Central Laboratory for Human Embryology (see below)
(Valeyev et al., 1999). In addition, researchers from the Medical Service at the Veterans Administration Medical
Center in Palo Alto, California, have studied gene expression in Wilm’s tumor, the most common abdominal
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tumor in children, and compared it to the expression of genes in normal human fetal tissue (Vu and Hoffman,
1996). Normal fetal tissue from 6–12 weeks gestation abortuses was obtained from the Central Laboratory for
Human Embryology (Vu and Hoffman, 1996).

In addition to funding research that uses human embryonic and fetal tissue, the federal government funds
tissue banks that collect, study, describe, and distribute tissues from abortuses. In 1997, the NICHD awarded
ATCC a grant for a feasibility study to explore the utility of various tissues from human abortuses for trans-
plantation and related research (Grant Number: R01HD32179). The Central Laboratory of Human Embryology
has been funded by NIH for 30 years (Grant Number: 5R24HD00836-35). The Central Laboratory of Human
Embryology collects, characterizes stages, identifies, processes, and distributes human embryonic and fetal 
tissues within minutes of delivery. Annually, it collects and analyzes 3,500 embryos and fetuses. The Central
Laboratory of Human Embryology is also participating in a project directed by the Puget Sound Blood Center
of Seattle to determine the availability and suitability of embryonic tissue for transplantation research and 
therapy. Two other institutions, the Northwest Tissue Center and the Fred Hutchinson Cancer Research Center,
are participating in this project, and together with the Central Laboratory of Human Embryology have formed
the Northwest Fetal Tissue Program.

In contrast, there is no evidence of federally funded research that used embryonic tissue derived from IVF
embryos identified in searches of MEDLINE or RaDiUS. While the searches of these databases were broad, 
they were not designed to be comprehensive, so it was not possible to identify all federally funded research
projects that use human embryonic tissue or materials and reagents derived from this tissue. In addition, 
even though the majority of materials and reagents from human embryonic tissue is derived from cadaveric
embryonic tissue obtained after spontaneous and elective abortions, it is not possible to definitively determine
the origins of all cultured cell lines and DNA routinely used in research by federally funded investigators. 

Conclusion
The federal government is currently funding research that uses a broad variety of research materials and
reagents derived from human embryonic and fetal tissue. The human embryonic and fetal tissue used in this
research comes from cadaveric tissue that is obtained after either spontaneous or elective abortions. There is 
no evidence revealed through the search conducted for this Project Memorandum that the federal government
is funding research that uses cells or tissue derived from embryos remaining after IVF procedures or, more 
relevantly, cells or tissues derived from embryos created solely for research purposes. But as noted above, 
lack of evidence of such funding is not equivalent to evidence of lack of funding.
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I. Introduction
The National Bioethics Advisory Commission (NBAC) was established by President Clinton in 1995 to provide
advice and make recommendations concerning bioethical issues arising in the context of government research
programs.1 The General Counsel for the Department of Health and Human Services (DHHS), Harriet Rabb,
recently provided a legal opinion to Harold Varmus, Director of the National Institutes of Health (NIH), 
concluding that current law does not prohibit federal funding of research using human pluripotent stem cells
derived from either human embryos or nonliving fetuses.2 The NBAC has asked us to provide an independent
analysis of whether the DHHS General Counsel’s legal conclusions are reasonable.

This memorandum first reviews federal laws and regulations pertaining to research with human fetal tissue.
It concludes that DHHS reasonably determined that these provisions would not prohibit federal funding of
research with pluripotent stem cells derived from nonliving fetuses. Next, the memorandum reviews the statute
prohibiting federal funding of human embryo research and concludes that DHHS reasonably determined that
the statutory language does not prohibit federal funding of research using pluripotent stem cells that were
derived from a human embryo. In addition, although the legislative history is ambiguous, DHHS could reason-
ably determine that it does not demonstrate that Congress intended to prohibit federal funding of research
using pluripotent stem cells that were derived from an embryo without reliance on federal funds. Thus, DHHS
reasonably concluded that federal funding of research using pluripotent stem cells derived from a human
embryo is lawful, provided that federal funds are not used to derive the stem cells.

II. Federal Funding of Research on Stem Cells Derived from Nonliving Fetuses
Stem cells derived from human fetal tissue are subject to federal laws and regulations pertaining to human 
fetal tissue. It was reasonable for DHHS to conclude that these laws and regulations, discussed below, do not
prohibit federal funding of research using pluripotent stem cells derived from nonliving fetuses,3 but do impose
certain requirements depending on the type of research performed.

A. Background on DHHS Regulation of Research Involving Fetuses
When DHHS provides federal funding, through grants or contracts, for research involving human subjects,
such research is subject to conditions imposed by DHHS regulations governing the protection of human 
subjects.4 DHHS promulgated regulations in May 1974 establishing basic protections for human subjects. Later
that year, the Department proposed to amend those regulations to provide additional protections for certain
subjects who might have diminished capacity for informed consent, including pregnant women, fetuses, 
prisoners, and the institutionalized mentally disabled.5

Shortly before the proposed rule was published, Congress enacted a prohibition on federally funded
research on a living human fetus, to be in effect until recommendations were made to DHHS by the National
Commission for the Protection of Human Subjects of Biomedical and Behavioral Research.6 After considering
the report of the Commission and public comments on the proposed rule, DHHS promulgated regulations in
1975 governing federally funded research involving pregnant women, fetuses, and “cells, tissue, or organs
excised from a dead fetus.”7 DHHS also lifted the moratorium on fetal research.8

DHHS regulations provided that “[a]ctivities involving the dead fetus, macerated fetal material, or cells, 
tissue, or organs excised from a dead fetus shall be conducted only in accordance with any applicable State 
or local laws regarding such activities.”9 “Dead fetus” was defined as “a fetus ex utero which exhibits neither a
heartbeat, spontaneous respiratory activity, spontaneous movement of voluntary muscles, nor pulsation of the
umbilical cord (if still attached).”10 The Commission report referred to organs, tissue, and cells from a dead
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fetus collectively as “fetal tissue,” although the DHHS regulations included them under the general heading of
dead fetus and fetal material.11 In the preamble to the regulation, DHHS stated:

The Department notes...that research involving the dead fetus and fetal material is governed in
part by the Uniform Anatomical Gift Act which has been adopted by 49 States, the District of
Columbia and Puerto Rico....Any applicable State or local laws regarding such activities are, of
course, controlling.12

Thus, DHHS could fund research activities involving cells or tissue from a nonliving fetus, but that research
would be subject to applicable state and local laws. Neither the regulations or the preamble to the regulations,
nor the report of the Commission which was considered by DHHS in promulgating the regulations, limited
those “activities” involving a dead fetus to any particular type of research, such as basic research or therapeutic
research.13

B. DHHS Moratorium on Fetal Tissue Transplantation Research
In 1987, the Director of NIH requested approval from the DHHS Assistant Secretary for Health for a research
protocol involving the experimental implantation of human fetal cells into the brain of a patient with
Parkinson’s disease.14 The Assistant Secretary withheld his approval for that project and all other research
involving transplantation of human fetal tissue and convened an expert panel to provide a report and 
recommendations.15 In November 1989, the Secretary of DHHS continued indefinitely the moratorium on 
fetal tissue transplantation.16 As described by the Secretary, the moratorium was limited in scope:

I am continuing indefinitely the limited moratorium on federal funding of research in which
human fetal tissue from induced abortions is transplanted into human recipients. This action
does not affect funding of other research involving fetal tissue.17

The moratorium thus precluded federal funding of research where human fetal tissue from induced abortions
was transplanted into human recipients.18 It did not prohibit the “funding of such research in the private 
sector...[or] Federal support of therapeutic transplantation research that uses fetal tissue from spontaneous
abortions or ectopic pregnancies.”19

By its terms, the moratorium also did not prohibit federal funding of fetal cell and tissue research that did
not involve transplantation into human recipients.20 During the moratorium, NIH continued to fund research
using fetal tissues and cells for a variety of purposes, including use in testing vaccines and virus research.21

C. Nullification of the Moratorium on Fetal Tissue Transplantation Research
In January 1993, President Clinton directed the Secretary of DHHS to lift the moratorium on fetal tissue 
transplantation research.22 Thereafter, Congress enacted the National Institutes of Health Revitalization Act of
1993.23 The Act authorizes the Secretary of DHHS to allocate federal funds for “research on the transplantation
of human fetal tissue for therapeutic purposes,” regardless of whether the tissue was obtained pursuant to an
induced abortion.24 The Act defines “human fetal tissue” as “tissue or cells obtained from a dead human embryo
or fetus after a spontaneous or induced abortion, or after a stillbirth.”25

The Act specifies that fetal tissue may be used for transplantation research only if informed consent is
obtained from the woman donating the tissue26 and from the researcher.27 The Act also prohibits the solicitation 
or acceptance of fetal tissue for transplantation into a specific individual (i.e., directed donation) under certain
circumstances.28
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The Act also codifies the Clinton Administration’s nullification of the 1988 moratorium.29 The report 
accompanying the legislation stated:

In taking this legislative approach, the Committee has nullified the 1988 moratorium on
human fetal tissue transplantation research. The Committee intends that such research be
allowed to proceed as do all other research efforts at NIH for therapeutic drugs and treatments
for neurological, metabolic, hematologic, immunological, genetic, and other disorders. The
Committee does not intend that fetal tissue transplantation research be treated with special 
scientific, peer review, or regulatory favor, but rather that it not be treated with administrative
disfavor that prevents its progress.30

The 1993 Act did not alter the regulations that had previously been in effect with respect to federally funded
fetal tissue research. Rather, it imposed additional protections and requirements for the subset of fetal tissue
research involving transplantation of the tissue. It also established limitations on the sale of human fetal tissue. 

D. Federal Funding of Research Using Pluripotent Stem Cells Derived from a Nonliving Fetus
The DHHS General Counsel’s memorandum addresses research in which pluripotent stem cells were derived
from “primordial germ cells isolated from the tissue of nonliving fetuses”31 and maintained in culture.32 The
cells were obtained following a “therapeutic termination of pregnancy.”33 These stem cells thus would constitute
“cells obtained from a dead human embryo or fetus after...induced abortion” and would meet the definition of
“human fetal tissue” in 42 USC §§ 289g-1(g) and 289g-2(d)(1).

The DHHS General Counsel reasonably concluded that the statutory restrictions applicable to the trans-
plantation of human fetal tissue—i.e., the restriction on directed donation and the informed consent require-
ments—would apply to research involving the transplantation for therapeutic purposes of human pluripotent
stem cells derived from a nonliving fetus. In contrast, although this further point was not directly addressed by
the DHHS General Counsel, to the extent that research using pluripotent stem cells derived from a nonliving
fetus is basic research that does not involve transplantation into a human donee, the statutory restrictions
should not apply to such research.34

The DHHS General Counsel apparently also concluded that the statutory prohibition in section 289g-2(a)
on the transfer of “any human fetal tissue for valuable consideration” applies to the exchange of “research 
materials” involving pluripotent stem cells derived from nonliving fetuses.35 This is a reasonable conclusion
because such stem cells fall within the definition of “human fetal tissue” in section 289g-2(d)(1) and section
289g-2(a) and is not by its terms limited to human fetal tissue for transplantation. However, it is also possible
to interpret this prohibition as applicable only to human fetal tissue intended for transplantation, because the
provision was enacted in legislation addressing transplantation research.36 In addition, the legislative history of
section 289g-2(a) is focused on tissue for transplantation: 

The Committee adopts the prohibition on the sale of human fetal tissue to make the 
treatment of such tissue parallel to the treatment of other human organs intended for 
transplantation....Indeed, the Committee has dealt with fetal tissue more restrictively than
other transplantation, for although current organ transplant law prohibits the sale of organs, 
it allows for payment for the removal of the organ.37

Given the statutory language and the ambiguous legislative history, DHHS reasonably concluded that the 
statutory prohibition on sale for valuable consideration applies to human pluripotent stem cells “to the extent
[they] are considered human fetal tissue by law.”38
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III. Federal Funding of Research on Stem Cells Derived from 
Human Embryos

A. Current Law
The Omnibus Consolidated and Emergency Supplemental Appropriations Act for Fiscal Year 199939 provides
that none of the funds appropriated for activities of DHHS may be used for:

(1) the creation of a human embryo or embryos for research purposes; or

(2) research in which a human embryo or embryos are destroyed, discarded, or knowingly subjected to risk of
injury or death greater than that allowed for research on fetuses in utero under 45 CFR 46.208(a)(2) and
section 498(b) of the Public Health Service Act (42 USC 289g(b)).40

The term “human embryo” is defined as “any organism, not protected as a human subject under 45 CFR 46
as of the date of the enactment of this Act, that is derived by fertilization, parthenogenesis, cloning, or any
other means from one or more human gametes or human diploid cells.”41 This provision has been included in
Congressional appropriations for DHHS activities since 1996, without alteration.42

B. Statutory Analysis

1. Statutory Language
In order to determine whether Congress intended the ban on federal funding of human embryo research to
include research with pluripotent stem cells derived from human embryos, it is necessary first to examine the
statutory language.43 The statute provides that federal funds may not be used for “research in which a human
embryo or embryos are destroyed.” The statute clearly prohibits federal funding for research in which a human
embryo is actually destroyed. The critical question here is whether it also prohibits DHHS funding of research
that depends upon the prior destruction of a human embryo to enable its performance. If so, federal funding 
of research using stem cells derived from an embryo would be prohibited even though the researcher did not
himself destroy the embryo in order to obtain the cells.44

The DHHS General Counsel’s opinion concluded that federal funding for research using pluripotent stem
cells derived from an embryo would not violate federal law, because the statute defines embryos as “organisms”
and stem cells are not organisms and therefore are not embryos.45 The conclusion that stem cells are not
“embryos” appears to be consistent with the scientific evidence presented to Congress and the NBAC.46

Accordingly, DHHS reasonably concluded that federal funding of the stem cell research is not prohibited 
on this basis.

However, the DHHS General Counsel did not address the question of whether the statute prohibits federal
funding of research that is dependent on the prior destruction of a human embryo. This question is analyzed
below.

The statute states that the ban on federal funding applies to research “in which…embryos are destroyed.”
The most straightforward interpretation of this text is that it prohibits federal funding only of the specific
research during which the embryos are actually destroyed. Had Congress intended to extend the funding ban
beyond such direct destruction, it could have used different statutory language; for example, this statutory 
provision could have tracked the language of the fetal tissue statute, which expressly applies to “cells obtained
from a dead human embryo or fetus.”47 Since the provision does not contain such additional language, DHHS
could reasonably conclude that the embryo research funding ban does not extend to research on pluripotent
stem cells that were previously obtained from an embryo in research that was not supported by federal funds.
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2. Legislative History
Since it might be argued that the statute should be interpreted to prohibit federal funding of research that is
dependent on the prior destruction of a human embryo, it is instructive to review the legislative history of the
provision as a means to discern congressional intent. This legislative history is discussed below.

a. Pre-Enactment Legislative History
Prior to 1993, DHHS imposed a de facto moratorium on the funding of human embryo research.48 This 
moratorium was lifted by the NIH Revitalization Act of 1993.49 The NIH thereafter convened the Human
Embryo Research Panel “to consider various areas of research involving the ex utero human embryo and to 
provide advice as to those areas” that (1) “are acceptable for Federal funding,” (2) “warrant additional review,”
and (3) “are unacceptable for Federal support.”50 The Panel was asked to recommend specific guidelines for 
the review and conduct of research that the Panel considered to be acceptable for federal funding.51

The Panel concluded that several areas of human embryo research would be acceptable for federal funding,
including research “involving the development of embryonic stem cells…with embryos resulting from IVF
treatment for infertility or clinical research that have been donated with the consent of the progenitors.”52 The
Panel noted that the “therapeutic utility of embryonic stem cells lies in their potential as a source of differentiated
cells for transplantation and tissue repair,”53 for example, “to repair regions of the nervous system that have
undergone damage (e.g., motor neurons in spinal cord injury) or degeneration (e.g., as in Parkinson’s disease)
or for bone marrow transplantation.”54

NIH Director Varmus was questioned about the Panel Report during March 1995 hearings to discuss fiscal
year 1996 appropriations for DHHS. In response to a question regarding why embryo research was important
for NIH to pursue, Dr. Varmus specifically addressed research with embryonic stem cells:

The second issue that’s of great interest concerns the nature of so-called embryonic stem cells.
These cells have the capacity to differentiate into virtually any kind of tissue. All work of this
sort proceeds with animal models with considerable vigor throughout the biomedical research
enterprise. We know from studies of embryonic stem cells of the mouse that we now have the
potential to consider using embryonic stem cells as potential universal donors, for example,
for bone marrow transplantation and other kinds of therapeutic maneuvers. But we can’t begin
to pursue such studies with human materials until we’re able to use early stage embryos.55

The NIH Panel Report was opposed by a broad coalition of religious and anti-abortion organizations.56

In addition, 28 members of the House of Representatives signed a letter to Director Varmus urging him to
reject the Panel’s recommendations.57

In July 1995, Representatives Jay Dickey and Roger Wicker introduced an amendment to H.R. 2127, a 
fiscal year 1996 appropriations bill for DHHS, that prohibited the use of federal funds to support human
embryo research.58 The amendment contained language identical to the statutory provision now in effect. 
The Dickey-Wicker amendment was approved by the House Committee on Appropriations on July 20, 1995,
and by the full House of Representatives on August 4, 1995. In an editorial published shortly thereafter,
Representative Dickey stated that the amendment “prevents federal funding of destructive experiments on live
human embryos,” and would “prevent taxpayer funding of experiments such as those proposed by a Human
Embryo Research Panel advising the...NIH.”59 Twelve members of the House Committee on Appropriations 
dissented from the provision and raised the concern that it could prevent progress in many areas of medical
research.60 The Dickey-Wicker amendment was ultimately included in the Balanced Budget Downpayment Act,
enacted January 26, 1996.61

The provision was again included in appropriations legislation for fiscal year 1997. One member of
Congress who had dissented from the ban during the 1996 appropriations introduced an amendment to 
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modify the ban to permit federal funding of research using “spare” embryos, i.e., embryos created for use in
IVF that were then donated by the progenitors for use in research.62 This amendment was defeated in the
House. Supporters of the amendment argued that continuing the ban on federal funding for embryo research
would prevent the advancement of medical research for a variety of diseases.63 One House member argued that
federal funding of embryo research “could also lead to breakthroughs in the use of embryonic stem cells.”64

Opponents of the amendment focused on the ban’s effect of preventing federal funds from being used for “the
destruction of” embryos or to destroy human life.65 They also emphasized that the funding ban would not 
prohibit research: “Private embryo research is legal now, and it would continue to be legal.”66 The provision 
was again included in DHHS appropriations legislation for fiscal years 199867 and 1999,68 but the legislative
history reflects no further debate.

The Report of the Senate Committee on Appropriations on the DHHS funding bill for 1999 contains an
interesting reference to embryonic stem cell research. The Committee recommended retention of the appro-
priations legislation “language on human embryo research.”69 At the same time, however, the Committee
“strongly urge[d]” NIH to give “full consideration” to a grant proposal for a stem cell biology center at the
University of Nebraska Medical Center, which would further research in “embryonic stem cell biology” as well
as “solid organ and hematopoietic stem cell biology.”70 It cannot be determined from the report whether or not
this center is intended to include human embryonic stem cell research.

The legislative history discussed above is ambiguous with respect to the question whether Congress intended
to prohibit federal funding for research using stem cells derived from a human embryo. On the one hand, 
the sponsors of the provision prohibiting funding focused their remarks on “destructive experiments” and
“destruction” of the embryo. They acknowledged that destruction of the embryo could occur in privately-
funded research, but emphasized that such destruction should not be funded by taxpayer dollars.71 On the
other hand, opponents of the provision argued that a ban on federal funding for research on human embryos
could restrict or prevent advances in various areas of medical research, perhaps even including embryonic stem
cell research.72 There is no indication that either proponents or opponents contemplated the situation under
consideration here, in which research that destroyed the embryo was separately conducted from research using
the cells derived from the embryo.73

Given that the legislative history of the provision is ambiguous, DHHS could reasonably conclude that
Congress did not intend the funding ban to extend beyond the immediate research that destroyed the embryo.
The most straightforward meaning of the statutory language “in which...embryos are destroyed” is that federal
funds cannot be provided for the research in which the embryos are actually destroyed. Since the legislative
history does not provide “strong evidence that Congress actually intended another meaning,”74 it was reason-
able for DHHS to give effect to “the ordinary meaning of the words used.”75

b. Post-Enactment Application of the Ban to Specific Research
Since 1996, Congress has reviewed NIH’s application of the ban to specific research on one occasion (of which
we are aware). In June 1997, the House Commerce Committee’s Subcommittee on Oversight and Investigations
held hearings to review the events surrounding NIH’s firing of one of its scientists for conducting human
embryo research with federal funds.76 According to testimony presented by Dr. Varmus, the only witness at the
hearing, the researcher was fired for using NIH laboratory equipment to analyze DNA that was extracted from
human embryos for the purpose of detecting genetic defects. NIH took the position that the ban prohibited
federal support for preimplantation genetic analysis from DNA derived from a human embryo.77 No evidence
was presented that the researcher extracted the DNA from the embryos himself.78 Dr. Varmus testified that the
ban precluded all research “involving human embryos,” including preimplantation genetic diagnosis, a position
with which the Chairman of the Subcommittee concurred.79
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The precedential value of this case for the issue under consideration here is unclear. NIH’s position that it
could not allocate federal funds for research on preimplantation genetic diagnosis might be viewed as inconsis-
tent with the DHHS General Counsel’s opinion that the agency is not prohibited from allocating funds for
research using stem cells derived from an embryo, since both types of research involve derivatives of human
embryos.80 Furthermore, the DNA analysis could be conducted without destruction of the embryo. However,
there may be grounds for distinguishing the two situations. For example, the researcher was fired not only
because of the use of NIH resources for the DNA analysis, but also on the grounds that he was “diverting
both…NIH-supported personnel…and equipment” to a private IVF clinic at Suburban Hospital.81 In addition,
preimplantation genetic diagnosis is arguably distinguishable from research using pluripotent stem cells, in that
the information obtained from the embryonic DNA is used to make a decision about whether to implant or
discard an embryo, and thus the DNA analysis might be deemed an integral part of the research enterprise in
which an embryo may be actually discarded or destroyed.

IV. Conclusion
We conclude that DHHS reasonably determined that federal funding is not prohibited for research using
pluripotent stem cells derived from nonliving fetuses, provided applicable legal requirements are satisfied.
DHHS also reasonably determined that the prohibition on federal funding of human embryo research does not
prohibit federal funding of research using pluripotent stem cells derived from an embryo, provided that those
cells are derived without support from federal funds.
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failed to do.”); Biodiversity Legal Found. v. Morrissey, 146 F.3d 1249, 1254 (10th Cir. 1998) (“we are not inclined to impart 
meaning where Congress fails to do so itself.”) (internal citations and quotations omitted).

76 Continued Management Concerns at the NIH: Hearing Before the Subcomm. on Oversight and Investigations of the House Comm. on
Commerce, 105th Cong., 1st Sess. (1997).

77 Id. at 34 (reprinting letter from Kate A. Berg, Ph.D., Deputy Scientific Director, NCHGR, NIH, to Wendy Fibison, Ph.D.,
Georgetown University Medical Center (Oct. 10, 1996)).

78 According to the researcher, Dr. Mark Hughes, the DNA was extracted from embryos by personnel in IVF clinics and sent 
to him for his analysis. If he found no evidence of genetic defect, the embryos were implanted. Eliot Marshall, “Embryologists
Dismayed by Sanctions Against Geneticist,” 275 Science 472 (Jan. 24, 1997).

79 Continued Management Concerns at the NIH, supra note 76, at 1, 9 (statements of Rep. Barton and Dr. Varmus).

80 Failure of the DHHS General Counsel to explain the possible inconsistency could weaken the agency’s position if its decision to
fund stem cell research were challenged in court. Courts generally accord significant deference to an agency decision that is based
on a reasonable interpretation of a statute it administers, Smiley v. Citibank, 517 U.S. 735, 739, 740–41, 744–45 (1996); Chevron
U.S.A., Inc. v. Natural Resources Defense Council, Inc., 467 U.S. 837, 843 (1984). Even where such deference is accorded, however,
courts accord less deference to an interpretation that constitutes an unexplained departure from a prior consistently held view of
the agency. Smiley v. Citibank, 517 U.S. at 742; Good Samaritan Hosp. v. Shalala, 508 U.S. 402, 417 (1993); Motor Vehicle Mfrs. Ass’n
v. State Farm Mutual Auto. Ins., 463 U.S. 29, 57 (1983); see also Singer, Sutherland Statutory Construction § 49.05 at 19 (“If an agency
adopts a new rule, which constitutes a departure from past policy or practice, it must, at a minimum, explain its actions with 
reference to the objectives underlying the statutory scheme it purports to construe.”). 

We note that an agency counsel’s legal opinion is not itself a formal agency policy or decision (see Smiley v. Citibank, 517 U.S. at
743), although it may subsequently be embodied in a formal agency decision. In addition, if challenged in court, the agency’s
decision must be supported on the basis of the reasons it offered at the time of the decision. Motor Vehicle Mfrs. Ass’n v. State Farm
Mutual Auto Ins., 463 U.S. at 43; SEC v. Chenery Corp., 332 U.S. 194, 196 (1947).

81 Continued Management Concerns at the NIH, supra note 76, at 47–48; see also id. at 10–11.
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Introduction
1

The National Bioethics Advisory Commission (NBAC) faces major choices about its deliberations on ethical
and public policy issues of human pluripotential stem cell (PSC) research. PSCs are more specialized than

the totipotent cells in the four-cell human embryo, each of which can develop into a total individual. PSCs
have the potential to develop into several (but not all) of the various cells in the body. In late 1998, supported
by private funds, two groups of scientists concurrently reported laboratory culture and growth from PSCs of
several cell lines. One group derived PSCs from tissue of the gonadal ridge of aborted fetuses.2 The other
group derived human PSCs from the inner cell mass of excess embryos donated for research.3 Due to contro-
versy about the moral legitimacy of deriving PSCs from these sources, and for another reason,4 President
Clinton requested a “thorough” NBAC review of the issues “balancing all ethical and medical considerations.”
As NBAC’s report to the President is due in June 1999, an added concern is timeliness. 

“How thorough is thorough?” and “What is the right balance...[of considerations]?” are fitting questions.
NBAC requested this paper to assist Commissioners and staff with these queries in public bioethics.5 In the face
of a virtual impasse between conservatives and liberals about the moral status of embryos and fetuses, NBAC
must be humble about its ability to reconcile these views. In my view, the major goal of NBAC’s response to the
President is to motivate a spirit of compassionate compromise about the federal role in PSC research.

To this end, this paper has three major parts and an appendix. The first three parts of this paper concentrate
mainly on the “public” or political aspects of PSC research, with modest attention to moral arguments. The
appendix develops arguments in “bioethics” to support the policy recommendations in Part III.

■ Part I discusses three moral problems or concerns in PSC research: 1) the moral legitimacy of access to four
sources of PSCs, 2) various uses of PSCs in research in a context of three stages of activities aimed towards
human trials of cell-replacement therapies, and 3) the cumulative moral effects of a ban on federal funding
of embryo research. This part also discusses the scope of a full review and places federal funding of embryo
research in a broader history of controversies and prohibitions on federal funding of research in embryonic
and fetal life. 

■ Part II discusses the tasks of NBAC (see Table 3) on PSC research and proposes an alternative to a full
review, i.e., an incremental or case-by-case approach to four sources of PSCs: 1) fetal tissue after elective
abortion, 2) excess human embryos donated in the context of infertility treatment, 3) embryos to be created
by somatic cell nuclear transfer (SCNT), and 4) human embryos created for research. An incremental
approach has strengths and weaknesses.

■ Part III is a policy argument for federal funding of embryo research, using donated excess embryos, to sup-
port pre-clinical and clinical PSC research. Specific conditions to effect this compromise are proposed in
Table 4. The premise of these conditions is that federal funding to derive PSCs from donated excess embryos
will be a “last resort” to gain knowledge required for Stage 2 (pre-clinical) and Stage 3 (clinical trials) studies
of cell-replacement therapies in humans. 

■ The appendix is a moral argument to bolster the policy argument in Part III. The debate about federal fund-
ing of embryo research is frozen between two polarized positions on the moral status of the human embryo.
Is there a third possibility? The argument proposes that the claims of two ethical principles, named for their
major proponents, provide enough common moral ground from which to chart a public policy of incremen-
tal and regulated federal funding of PSC research, including derivation from donated excess embryos. The
obligations created by these principles and supplemented by other principles are also resources for long-
term reform of overly prohibitive federal policies on fetal and embryo research. 
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Earlier national commissions and expert panels on fetal 6 and embryo7 research compiled an impressive
record. NBAC can build on this record in a new scientific context of stem cell biology and SCNT technology.
Part II begins with NBAC’s tasks in relation to PSC research.

Part I. Human PSC Research: Clinical Promise and Moral Concerns

A. Human PSC Research
Human PSC research serves unprecedented scientific understanding of human cell development, gene function,
and other biological questions.8 Research with embryonic germ cells derived from fetal tissue or embryonic
stem cells derived from embryos after in vitro fertilization (IVF) is only one part of an exploding field of stem
cell biology. Another part is research with stem cells found in adult animals.9 Scientists are moving beyond
research in the mouse and higher animals10 to design novel experiments with human PSCs.

The clinical promise of PSC research is cell-replacement therapy for disorders caused by early cell death or
injury.11 Many problems and inherent dangers must be overcome before clinical trials of PSC derived therapies
will be ethically acceptable. If realized, this approach to treatment could be of profound benefit to patients and
society. Scientists envision effective treatment for common diseases and maladies; e.g., Type I diabetes,
Parkinson’s disease, Alzheimer’s disease, liver and heart disease, injuries to the spinal cord, and many more.
Cell-replacement therapies may supplant12 the “half-way” therapies (e.g., organ transplants, hemodialysis,
enzyme replacement, etc.) now the standard of care. Thirty-three Nobel laureates’ letter expressed these hopes
to the President and members of Congress.13

Much basic research must precede any trials of therapy. Dr. Thomson14 and other experts caution that scien-
tific and pre-clinical foundations for trials of cell-directed therapy may require five years of work or longer.
Consensus exist in the scientific community that support by the National Institutes of Health (NIH) and the
National Science Foundation (NSF) of PSC research will enrich and hasten clinical trials of cell-replacement
therapies. Learning whether therapeutic uses of embryonic stem cells to generate cell lines are irreversibly
tumorigenic15 is a high priority in the near future. Research with higher animals and human embryonic stem
(ES) cell lines should resolve this issue one way or the other. 

B. Moral Problems of PSC Research
Alongside these hopes, three difficult moral and public policy concerns confront scientists, policy makers, and
the public: the moral legitimacy of access to sources of PSCs, considerations of uses of PSCs in research, and
the moral effects of the current federal ban on embryo research. 

1. Access to Sources of PSCs
Table 1 ranks access to sources of PSCs by degree of moral and legal acceptability and of moral controversy.16

The discussion refers to access to sources as “Cases” 1, 2, 3, and 4.

Table 1.  Sources for Deriving PSCs

Case 1. PSCs derived from human fetal tissue following elective abortion (e.g., Gearhart research).17

Case 2. PSCs derived from human embryos available in excess of clinical needs to treat infertility by IVF; with informed consent,
parents donate excess embryos for research (e.g., Thomson research).18

Case 3. PSCs to be derived from human (or chimeric) embryos generated asexually by SCNT (using enucleated human 
or animal ova).19

Case 4. PSCs to be derived from human embryos created, with informed consent, from donated gametes for the sole 
purpose of research.20, 21
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Federal Policy on Funding Embryo Research. Federal agencies may not legally fund any research to derive
PSCs from embryos, although “therapeutic” embryo research is permitted by the language of the ban.22 In spite
of these strictures, federal policy is changing to permit partial funding of PSC research. The General Counsel,
Department of Health and Human Services (DHHS) advised23 the NIH that it can legally fund “downstream”
research with PSCs derived by private funds but not derivation of PSCs at the blastocyst stage. This legal opin-
ion is controversial, and it was silent on the moral issues discussed in the next section. However, if a) Congress
allows the legal opinion to stand and b) the NIH successfully oversees and guides such “downstream” funding,24

this form of federal funding may yield answers to some of the earliest scientific questions required to plan for
clinical trials. At that point in the future, Congress may be open to modify the ban on federal funds for embryo
research to hasten clinical trials. However, it must be shown clearly that derivation of PSCs in Case 2 is the
only way to proceed to human trials. Part III of the paper gives a policy argument for federal funding of
embryo research based on the need to derive PSCs from excess embryos, as in Case 2. The argument makes
two assumptions: first, such conditions will develop within two to five years; second, at the time that Congress
must consider federal funding for deriving PSCs from excess embryos to hasten clinical trials, no less morally
problematic alternative will exist. 

Transition: Can Access Be Separated from Uses? Before a section on uses, the “separability” of the issue of
access to embryos ought to be examined. The NIH has already officially separated the issue of access from uses.
The agency’s legal advice was altogether silent on ethical issues. Nonetheless, the Rabb memorandum loudly
begs the question of the morality of derivation.25

The Rabb memorandum makes moral sense only on a premise that the legal permissibility of deriving
embryos in some states with private funds is a moral floor for derivation. This paper adopts a premise, among
others, that the morality of access to embryos is logically and morally prior to the issue of uses of PSCs in
research. Further, a social practice of access to embryos (however created) for research requires a persuasive
moral justification in a society and Congress deeply divided over the subject.

Ironically, the lack of a unified national policy for embryo research enables the NIH to take this direction.
The history of congressional inaction on infertility and Congress’s ban on federal funds for embryo research
leaves such research in the private sector unregulated. The legality of PSC research in the various states is a
complex topic.26 Andrews writes:27

In 24 states, there are no laws specifically addressing research on embryos and fetuses.28

In those states, embryo stem cell research is not banned. However, other legal precedents 
covering informed consent, privacy, and commercialization, come into play.

Based on the constitutionality of the choice of elective abortion, in 1990 the Human Fetal Tissue Transplantation
Research Panel (hereinafter, Fetal Tissue Panel)29 argued that it could separate its deliberations on the morality
of the uses of fetal tissue from the morality of abortion.30 The Fetal Tissue Panel took no explicit position on the
morality of abortion. In theory, NBAC could take the same approach with embryo research and argue that uses
of PSCs are morally divisible from access to embryos. 

The Fetal Tissue Panel’s approach did reduce controversy enough to enable it to deliberate. However, there
are important reasons for NBAC to be less confident in using this approach with embryo research. One reason
is that the trustworthiness of law as a floor for morality is quite variable. Law does express moral beliefs and
values. Rightly seen, law is a floor for morally permissible acts but not a ceiling for moral ideals. Nonetheless, 
one finds strong and weak floors in buildings and in law. Different elements contribute to these strengths and
weaknesses. Absence of legal prohibition is a weak floor for moral acceptability of access to embryos compared
with the strength of laws that bar unwarranted intrusions into a lawful choice, e.g., federal court decisions and
state laws protecting the liberty to choose abortion. Collective moral experience and scholarly ethical reflection
(on both sides of the issue) can be likened to strength-giving elements.
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These elements are plentiful in the floor of law on abortion compared with federal or state law on embryo
research. Congress first banned federal funds for embryo research in 1995 with no careful attention to conse-
quences for patients, science, or society. In 1994, Andrews wrote: “embryo research per se has rarely been the
subject of state legislative scrutiny.”31 Since that time, legislative activity in several states has increased. However,
as reported by Andrews, state laws relevant to PSC research still vary widely.32

The second reason is that a lack of legal prohibition does not bar some activities and choices that are open
to serious moral challenge, such as sex selection by prenatal diagnosis and selective abortion. Embryo research
is open to moral challenge,33 and the moral justification for embryo research is much more persuasive than
almost any argument that can be given for sex selection by prenatal diagnosis and abortion. However, to use
the absence of law as an argument for embryo research would invite comparisons with such dubiously defensible
uses of prenatal diagnosis. For these reasons, NBAC cannot proceed as confidently on the basis of absence of
state law on embryo research as prior panels and commissions were able to do from a basis in law on abortion.
If NBAC did so proceed, an objection would surely be that NBAC avoided the moral debate on access but
smuggled in a permissive position beneath a shaky legal argument. Access to live embryos for research requires
a stronger moral defense than one afforded by an absence of law.

Also, advances in stem cell biology have dramatically changed the scientific context. NBAC can contribute
an ethical analysis of embryo research in this new context and also account for several criticisms34 of the moral
perspective adopted by the NIH Human Embryo Research Panel (hereinafter, Human Embryo Panel or Panel)
in 1994. Can the NBAC come to consensus on access to embryos for research? This question must be explored.
Whatever the outcome, NBAC can then assess public policy recommendations that it desires to make. 

2. Uses of PSCs in Research
The argument is that the morality of access to sources of PSCs is logically and morally prior to questions 
about uses. Concerns about uses of PSCs are beside the point if it is morally unacceptable to access any
sources, e.g., in Cases 1–4. However, is it morally acceptable for scientists to access all four sources for PSCs?
Part II offers ethical and public policy reasons why NBAC can be more confident about the moral acceptability
and rationale for federal funding to derive PSCs in Cases 1 and 2 than it can be at present for access to sources
in Cases 3 and 4.

The rest of this section on uses assumes the arguments of Part II and a premise that there are no overriding
moral reasons why society or patients must forgo benefits from research in Cases 1 and 2. Part II offers
scientific, ethical, and political reasons for NBAC to distinguish Cases 3 and 4 sharply from Cases 1 and 2. 

Ideally, reflection on permissible uses would occur in a cultural framework of settled ethical and legal
boundaries for embryo research, such as exist in the United Kingdom. However, the United States has two 
universes of science and the funding of science: public and private. Descriptively, when it comes to embryo
research, these divided universes respectively adopt an overly permissive morality in the private sector and
impose an overly protective morality in the public sector.35 Nonetheless, as a bioethics commission, NBAC is
obliged to address ethical issues as if it were possible for moral purposes to unify these two universes.36 NBAC’s
work on the ethics of PSC research could eventually contribute to a unified public policy on embryo research.
However, if NBAC’s public policy recommendations are to be useful in the present context, it must account for
the reality of these two dichotomous moral spheres within one nation. 

Three Types of Uses of PSCs in Research. Dr. Harold Varmus37 and others38 describe three general areas of
research uses of PSCs: 1) studying the efficiency and regulation of human PSC and cell line differentiation in
culture, 2) studying toxicity and beneficial effects in the context of drug development, and 3) growing cells of
different types for transplants to repair or replace patients’ injured or dying cells. 
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Questions of scientific merit, utility, and linkage to larger disputes ought to be raised about all proposed
uses of embryos in research. Deliberation ought to focus first on issues of scientific justification and utility and
secondly on potential linkage to unresolved and controversial uses. If embryos are to be used in research, the
scientific reasons need to be coherent and defensible in the processes of scientific and Institutional Review
Board (IRB) review. The number of embryos needed for experimentation is related to an obligation to use the
minimal number required to gain the desired knowledge. This issue of number is also related to the supply of
embryos for research. Supply is shaped by practices in infertility treatment centers and the percentage of IVF
embryos that will be eventually discarded.39 Some proposed uses of PSCs are linked to large and unresolved 
controversies still facing society and policy makers. For example, if NBAC “thoroughly” reviewed Cases 3 and 4,
it would need to revisit fully the debates about human cloning and human germline gene transfer. 

Stages of PSC Research.40 PSC research, in preparation for clinical trials of cell-replacement therapy for
human beings, will likely proceed through three general stages:

Stage 1 [Investigative]: This stage involves basic science experiments not including studies in animals.
Although knowledge gained in this stage can clearly be relevant to safety issues in humans, the work is
mainly investigative, aimed at knowledge about guiding differentiation of specific cell lines and properties of
human PSCs and cell lines derived from the most available sources of PSCs, i.e., embryonic stem cells and
embryonic germ cells.41 Dr. Brigid Hogan42 noted differences in DNA modification between mouse embryonic
germ (EG) and ES cells. The differences may be due to methylation, a process that protects recognition sites
of DNA and plays a regulatory role in gene expression. Cells derived from EG cells may have less methylation
than normal. The scientific and (possible) clinical import of these differences needs exploration. Dr. Hogan
stressed the need to access both types of cells for this purpose.43 Dr. Gearhart 44 outlined basic questions
about PSCs derived from excess embryos (Case 2): i.e., about ways to assay blastocysts for their potential of
yielding PSCs (perhaps by searching for genes that predispose for this capacity), to produce more cell lines
than the five grown by Thomson’s work, as well as other intrinsic or extrinsic factors that foster success.
Presumably, using PSCs and cell lines in research on drug development will build upon prior research on
differentiation and knowledge about cell lines grown from PSCs from various sources. Another task in this
stage is to study differences between cell lines derived from ES and EG cells and those grown from stem cells
recovered from adults or children.

Stage 2 [Preclinical]: This stage involves experiments in animals and in the laboratory with human cells 
to test the desirability of human trials.45 This stage involves what the Food and Drug Administration (FDA)
terms as “Preclinical Pharmacology and Toxicology.” These studies go much beyond the proof of concept and
include extensive examination of potential toxicities, determination of a “no effect” level to establish initial
doses of the product in early clinical trials, examination of chronic versus acute effects, etc. At this stage it 
is mandatory to show that purified cell lines derived from embryonic stem cells and other sources are not
tumorigenic in animals other than mice, as well as answers to other questions about safety which are given
in Table 4 below. Stage 2 aims at consensus about the scientific feasibility and moral justification of human
trials for one or more candidate diseases.46

Stage 3 [Clinical Trials]: If a consensus can be reached on the pre-clinical and ethical considerations of the
first trial or trials in humans, Stage 3 is a series of clinical trials in humans of investigational cell-replacement
therapies. Stage 3 aims to answer these questions: Is cell-replacement therapy safe and effective in human
beings?47 Stage 3 will be done under FDA regulation as an Investigational New Drug application. 

Possible and Controversial Uses. If it is possible to generate human (chimeric) embryos by SCNT, and
Case 3 is feasible, many of the same studies described in each stage above will need to be repeated in this case.
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Will there be significant differences between the properties of PSCs derived from SCNT-generated human
embryos and cell lines grown from EG and ES cells? 

Eventually, studies will be needed of the feasibility of autologous cell replacement therapy to avoid the 
graft-vs.-host reaction. As discussed by Solter and Gearhart:

...at the outset, it was realized that the full therapeutic potential of ES cells will depend on
using ES cell lines derived from the patient’s own cells….48

Ought these chimeric embryos, if created by cloning technology, be regarded with the same degree of
respect deserved by sexually created embryos? This question has already surfaced in NBAC discussion.49 Solter
and Gearhart also raise an ethical question as to whether creating embryos by SCNT to be used only to derive
ES cells is permissible.50 The answers to these questions needs careful reflection related in part to scientific
information not now available. 

Research embryos (Case 4) as a source of PSCs will be needed to create banks of multiple cell lines 
representing a spectrum of alleles for the major histocompatibility complex.51 This goal requires that ova 
and sperm of persons with specific genotypes be selected to create embryos from which to derive particular
PSCs. This use involves selection of specific embryos for research (Case 4) and is an activity similar to 
studying when alleles begin to express DNA in the embryo to understand origins of particular diseases.52

Infertility centers, using private funds, now create embryos to study the viability of frozen ova or to improve
the medium in which embryos grow after IVF. We must expect that some privately funded research with
PSCs will occur in the context of Case 4, regulated only by the ethics of professionals. Such protection is 
at best porous in a marketplace spawning conflicts of interests that can easily overwhelm traditions of pro-
fessional self-regulation in medicine and research.53 Unification of oversight and regulation of public and 
private embryo and fetal research is a goal of this paper. This is a daunting long-term goal, only exceeded in
difficulty by the higher goal of extending constitutionally guaranteed protections to all human subjects of
research in the private as well as public realms.54

PSCs may have potent uses in research on human gene transfer in the hope of treating genetic disorders.
Will PSC-assisted gene transfer resolve major technical problems in using exogenous vectors to introduce cor-
rective DNA to target sites? Dr. Austin Smith’s testimony to NBAC55 and a NIH discussion paper on cloning
point in this direction.56 Pincus, et al.57 discuss the use of neural stem cells that persist in the adult brain as a
vector to do gene therapy in neurodegenerative diseases. Their review cites a successful neonatal experiment in
a mouse model for mucopolysaccharidosis.58 Uses of PSCs in the context of human somatic cell gene transfer
raise no new ethical questions. However, any use of PSCs in tandem with an intent of inheritable genetic modi-
fications in the DNA of gametes or preimplantation embryos does raise a host of old and new issues. Dr. Erik
Parens’s testimony to NBAC notes how PSC research will converge into experiments to treat the DNA of human
embryos and prevent genetic diseases in children-to-be.59 A truly “thorough” and far-ranging review of PSC
research would examine the scientific and ethical issues in this vast topic. 

Summary of Section on Uses. The most immediate uses of PSCs in federally funded research follow 
derivation in Cases 1 and 2. Future uses of PSCs derived from embryos in Case 3 are dependent on the pace 
of scientific advances. Much more successful research in animals must precede any attempt to answer the ques-
tion: can human embryos be generated by SCNT? If so, there will be a need to compare the properties of PSCs
derived as in Case 3 with PSCs from other sources. Any future guidelines for deriving PSCs from embryos from
any source (Cases 2–4) will need a safeguard against transferring a research embryo for implantation.

Uses of PSCs derived from embryos in Case 4 will be confined to support by private funds until such time 
as the electorate and Congress are willing to unify oversight and regulation of embryo research. The NIH will
inevitably face the question of using a “downstream” approach to fund uses of PSCs from Case 4, because such
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research is necessary to create banks of multiple cell lines. When this question comes to the fore, it could be an
opportunity to reconsider the advice of the Human Embryo Panel’s report60 and limitations placed on federal
funding for embryo research involving Case 4.

A final controversial prospective use of PSCs would be to assist in experiments involving deliberate modifi-
cations of DNA in gametes or embryos that are inheritable in offspring.61 In the light of successful germ-line
transfer in several animal species, the topic of human germ-line experimentation has received new attention
and evaluation.62 The FDA regulates somatic cell therapy and gene therapy.63 This authority would doubtless
extend to experiments in inheritable genetic modifications aimed at therapy in DNA and prevention of disease
in offspring. Current public policy is that the NIH’s Recombinant DNA Advisory Committee (NIH-RAC) “will
not at present entertain proposals for germ-line alterations.”64 However, the NIH-RAC, a public body, and the
FDA would collaborate jointly in prior review and approval of any such proposed experiments in the future.
Members of the scientific community are obliged to submit any such proposals to this long-standing and 
successful public process. 

Table 2 can serve as a checklist, along with guidelines of the NIH on funding PSC research,65 for IRBs 
considering protocols for PSC research.

Table 2. Points to Consider for Proposals or Protocols for PSC Research 

1. How will the PSCs be derived?

2. Does the investigator have a protocol and IRB approval for access to this source? A consent process that has been IRB approved? 

3. What is the minimal number of fetuses/embryos required to do the study?

4. If the investigator will access fetal tissue, are the project and the consent process in compliance with Public Law 103-43, Part II? 

5. Is the research design the best possible, given the state of the art? 

6. Will the research plan yield answers to the questions being posed? 

7. If the PSCs in this project will be derived by SCNT, the investigator must stipulate that no embryo made by cloning technology
would be used for reproduction.

8. If the PSCs in this project are to be used in the context of a clinical trial of human gene transfer, the investigator must stipulate
knowledge that approval of the FDA/NIH-RAC is required. 

3. The Ban on Federally Funded Embryo Research
After the elections of 1993, Congress lifted a moratorium on federal funding of IVF research that required 
the approval of an Ethics Advisory Board (EAB).66 After the elections of 1994, a new Congress banned federal
funding for embryo research and ended a brief period of NIH hopes to fund improvements of IVF and other
projects involving human embryos.67 This section will discuss the history of public policy on federal participation
in various forms of fetal and embryo research. 

Turmoil over PSC research is a new chapter in a long public policy history. Since 1973, Congress68 has
adopted, in my view, overly protectionist policies regarding research activities involving the fetus and at the
beginning of human embryonic development. No other ethical issues in research rise to the same level of 
public controversy.69 Understanding this history will provide perspective for Commissioners and the public on
the place and future of PSC research in the federal sector.70 The history includes Congressional restrictions on
federal funding for fetal research, human fetal tissue transplant research, a pattern of Congressional inaction
regarding infertility research, and the broader effects of the ban on federal funding for embryo research that
prevent NIH and NSF involvement in basic research to gain knowledge relevant to cancers and other genetic
diseases, infertility, contraceptive development and other areas. 

Federal Regulation and Law on Fetal Research.71 Justice Blackmun and a Supreme Court majority ruled
in Roe v. Wade72 that a fetus is not a person in the context of constitutionally protected rights. In the wake of
the ruling, members of Congress were concerned about possible research exploitation of fetuses to be
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aborted.73 In 1974, the law mandating IRBs also created the National Commission (NC) for the Protection of
Human Subjects of Biomedical and Behavioral Research. The first mandate of Congress to the NC was for
ethical and public policy guidelines for fetal research. The NC completed its work on fetal research within four
months,74 and its work was the basis for federal regulations. 

The ethical framework of the NC’s report was a three-sided compromise between liberal and conservative
views on fetal research, with an added feature (to facilitate the compromise) for a national EAB to review and
resolve problems in future protocols on fetal research.75 First, guided by the principle of beneficence, the NC
encouraged fetal research because of its benefits.76 Any reasonable liberal view on fetal research could support
the first point. Second, the NC sharply restricted fetal research under an equality-of-protection principle,
especially to protect fetuses to be aborted from exploitation. The second point was a bold specification of a
conservative viewpoint that was incompatible with a utilitarian ethos previously dominating U.S. research
practices which had guided investigative research with living fetuses ex utero.77 The NC, even in the face of
Roe v. Wade, specified that societal protection of human subjects of research ought to be extended to fetuses,
including fetuses in the context of abortion.78 To make this compromise work in actual practice and policy,
the NC envisioned an ongoing EAB as a resource for local IRBs and for developing national policy on research
ethics.79

Federal regulations on fetal research followed on July 29, 1975, and the moratorium on fetal research was
lifted. Notably, these regulations (45 CFR Part 46, Subpart B)80 have consistently reflected a higher commitment
to seek the benefits that fetal research can accomplish than any ever expressed by Congress. The regulations
distinguish81 between research to “meet the health needs” of the fetus, and research to develop “important 
biomedical knowledge which cannot be obtained by other means.” The standard for research risks in the 
former case is “only to the minimum extent necessary to meet such needs” and in the latter case the standard 
is “minimal.”82 Knowing that there would be difficult cases of investigative fetal research with more than mini-
mal risks, the NC expected an EAB to review such protocols in fetal research (and for other areas) and make
recommendations to the Secretary, Department of Health, Education, and Welfare (DHEW), to whom the 
regulations gave authority to “waive” the minimal risk standard in fetal research.83

Following the elections of 1984 in which President Reagan was returned to office,84 Congress hotly debated
federal funding for fetal research and enacted legislation that is far more protectionist than the second point of
the federal regulations. Public Law 99-158 85 imposed the “Golden Rule” on all federally funded in utero fetal
research, thus effectively nullifying the “minimal risk” standard for the second category of fetal research.86 This
law ended federal funding of any fetal research carrying any degree of risk 87 including research into normal
fetal physiology that involved fetuses in the context of abortion. At this point in time, it is important to note
again the major difference between federal law and federal regulation on fetal research; the latter is significantly
less protectionist than the former.88 The appendix describes some of the costs to scientific knowledge and
opportunities for responsible fetal therapy of prohibitions of federal funding of fetal research. 

Federal Inaction on Infertility Research. Infertility is a significant public health problem and assisted
reproductive technologies raise a wealth of complex ethical, social, and legal concerns.89 Physicians define 
infertility as the inability to conceive after 12 months of unprotected intercourse or to carry a fetus to term.90

Epidemiologists distinguish between primary and secondary infertility. Primary infertility is determined by the
number of infertile couples with no children. Secondary infertility is becoming infertile after having one or
more children. Using these categories, the National Center for Health Statistics estimated in 1988 that 2.3 mil-
lion married couples were infertile. This translates into 8 percent (1 in 12) of the total number of all married
couples in the United States.91 The National Survey of Family Growth estimated in 1995 a slight drop in infer-
tility to 2.1 million couples or 7.1 percent of 29.7 million married couples with wives of childbearing age.92

Primary infertility among women has doubled due to the trend in large numbers of women deferring marriage
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and childbirth.93 Although primary prevention is the optimal approach to the public health problem, the major
approach to treatment of infertility has been to combine fertility drugs with IVF or other methods and sites 
to fertilize ova. The relative successes of assisted reproductive technology has created a large industry and 
significant growth in infertility services.94

This section will show how a pattern of federal inaction regarding infertility research contributed to the ban
on federal funding for embryo research. This story mainly concerns research on the safety and efficacy of IVF. 
A de facto moratorium was placed on federal funding of IVF in 1974 (along with fetal research) until an EAB
could make recommendations to the Secretary, DHEW. In May 1978, the EAB reviewed a proposal from
Vanderbilt University received by the NIH in 1977 and approved by a study section. An EAB was chartered in
1977 and convened in 1978. In May 1979, the EAB recommended approval95 for federal funding on safety and
efficacy of IVF and embryo transfer in the treatment of infertility. The approval was also for study of spare,
untransferred embryos, provided researchers had IRB approval and the informed consent of women who
would receive any transferred but studied embryos. The EAB set a 14-day cutoff for studying embryos in vitro
on condition that gametes be obtained only from lawfully married couples. Richard McCormick, also then an
EAB member, participated in this compromise. He departed from a Vatican position against any technologically
assisted pregnancies, even in lawfully married couples. This position was later promulgated as moral dogma.96

Secretary Califano published the EAB’s report for public discussion but resigned at President Carter’s request 
in late September 1979. No Secretary of DHEW or DHHS has approved the EAB’s recommendations. No 
federal support of IVF, except with animals, has ever been permitted. Two causes contribute to this pattern of
reluctance: a view of infertility as a condition non-deserving of government support in research and moral 
concern to avoid using embryos in research.97

DHEW Secretary Patricia Harris allowed the EAB to lapse on September 30, 1980, when its charter and
funding expired. She did so, according to one view,98 to avoid overlap with the President’s Commission (PC) on
Ethical Problems in Medicine and Biomedical and Behavioral Research, which was planned to succeed the NC.
Congress had created the PC largely to study ethical problems in medicine, but by 1980 had not yet approp-
riated funds for operations. However, Ms. Harris disbanded the EAB fully aware that it was the only lawful
body that could recommend “waiver” of minimal risk in research.99 NIH Directors in the 1980s appealed to
various Secretaries of DHHS to recharter the EAB and approve its recommendations for IVF research. No action
was taken until, under pressure from Congress, Dr. Robert Windom, Assistant Secretary for Health, announced
on July 14, 1988, that a new charter for an EAB was as to be drafted and discussed in public, and a new EAB
was to be appointed.100 A draft of a charter was published in the Federal Register and comments invited, but no
approval was given before the transition to the Bush Administration, which never acted on the issue. As stated
above, following the elections of 1993, Congress nullified the EAB requirement for IVF research, but no NIH
funding of research involving human embryos in this context occurred. 

Then Congressman and now Senator Ron Wyden (D-OR) has been the main champion of federal involve-
ment in infertility research. While in the House, Wyden held hearings on consumer protection issues involving
IVF clinics.101 Long concerned with the issue of regulating ART programs, the only federal leverage available 
has been in the wake of the Clinical Laboratory Improvement Amendments (CLIA), which regulates a
wide range of laboratory procedures.102 Due to Sen. Wyden’s efforts, the 1992 Fertility Clinic Success Rate and
Prevention Act requires the Centers for Disease Control and Prevention (CDC) to develop model standards for
state certification of embryo laboratories.103 The standards concern issues of performance of procedures, quality
control, records maintenance, and qualifications of employees. However, the law states that the standards do not
regulate the practice of medicine in ART programs. Aside from the laboratories in which embryos are generated
for IVF, the entire spectrum of infertility services and the research that is conducted within these centers is
unregulated except by the canons of professional ethics. 



E-12

Federal Regulation and Law on Fetal Tissue Transplant Research. In 1986 neurosurgeons at the NIH’s
Clinical Center designed a study to give patients with Parkinson’s disease the choice of an adrenal autotrans-
plant or a fetal neural cell transplant. After approval of the project by an IRB, Dr. James Wyngaarden, NIH
director, decided in October 1987 to seek higher review of fetal tissue transplant research by the Assistant
Secretary of Health. In March 1988 (there being no EAB), Dr. Windom withheld approval, placed a mora-
torium on federal support of this activity, and asked that the NIH convene an advisory panel to consider a 
list of ten questions. His main concern was that the benefits of fetal tissue transplant research would induce
women ambivalent about abortion to have one. 

The NIH assembled the 21-member Fetal Tissue Panel, which in December 1988 approved a report104 by a
vote of 18-3 recommending federal funding of fetal tissue transplant research. As noted in Part I, the majority
argued that the use of fetal tissue to treat disease was separable from the morality of abortion. The panel’s 
reasoning was that fetal tissue transplant research was a type of cadaveric transplantation.105 Three panel mem-
bers with conservative theological views dissented due to the activity’s association with abortion. The panel
shaped 12 recommendations to oversee and guide fetal tissue transplant research in the hope that these would
become federal regulations. The Fetal Tissue Panel’s report, submitted to the director of the NIH and approved
unanimously by his advisory council, was rejected by letter106 without any public hearings or prior notification
published in the Federal Register. Acting unilaterally and in violation of the understandings that had created 
the EAB, Secretary Sullivan continued the moratorium “indefinitely.” He gave as his major reason that the 
Bush Administration and Congress opposed any funding of activities by DHHS that “encourage or promote
abortion.” The press107 and a letter from Rep. Theodore Weiss to Dr. Sullivan108 cited a memorandum from
Richard Riseberg, DHHS counsel, saying that the extension of the moratorium was on a “shaky legal base” and
could be actionable as a violation of federal law109 requiring that such decisions be published in the Federal
Register and made the subject of rulemaking.110

In 1990 Rep. Henry Waxman (D-CA) introduced the Research Freedom Act (H.R. 2507) to overturn the
moratorium on fetal tissue transplant research. The full law, as subsequently passed by Congress in 1993 after 
a long struggle, a) restrains the Secretary, DHHS from imposing a ban or moratorium on research for ethical
reasons without the concurrence of an EAB convened to study the question and b) establishes an authority
within current law for federal support of fetal tissue transplant research.111 The other provisions of the law 
relevant to the consent process and other safeguards will be described in Part II under Case 1. 

Congress’s Ban on Federal Support for Embryo Research. From an ethical perspective of beneficence
and utility, the Human Embryo Panel’s Report in 1994112 made a strong case for federal funding for embryo
research. Before the ban was passed, the threat of strong opposition from Congress towards any embryo
research inhibited NIH approval for funding several clinically relevant projects that passed NIH scientific
review in 1994113 concerned with cancer, genetic research, infertility, and contraception. The Human Embryo
Panel specifically recommended these lines of research.114 After the ban, the NIH received no proposals involving
embryo research. The appendix discusses the costs to science and the nation of forgoing NIH involvement and
scientific peer review in these areas.

This historical review has provided background on why the ban on federal funding for embryo research
continues a public policy115 that embryos, like fetuses, deserve virtually absolute societal protection from
destruction or harm in research activities. The language of the embryo ban on “risk of injury or death” is based
on earlier federal law restricting funding for fetal research.116 Readers should also recall that Congress also acted
to deny federal funding (with three exceptions) for elective abortions in the Medicaid program.117 In a democ-
racy, the moral beliefs of an elected majority may prevail when it acts to deny federal funding for activities it
views as ethically unjustified. Federal and state government may also use denial of funding to ameliorate the
divisiveness of intractable moral disputes like abortion. Such actions are more understandable in a nation with
sharply divided (public and private) systems of health care and research. 
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Do such laws violate scientific freedom? Denial of funding does not legally violate scientists’ freedom of
inquiry, although poorly justified legislative and executive actions clearly infringe on the values that underlie
scientific and academic freedom. Any proposition that scientific freedom is constitutionally protected is highly
debatable. In my view, Robertson clarified the legality of denial of funding long ago: 

The [scientist’s] freedom to select the means [of inquiry and research] may refer to the freedom
to think, to read, to write, and to communicate, the freedom to observe events or interactions,
or the freedom to experiment. Freedom of inquiry in any of these senses does not, however,
include a claim that the government must fund any particular activity designed to advance
knowledge.118

Signs of Change. As noted above, change has begun in federal science policy and the interpretation of the
embryo ban. Harriet S. Rabb, General Counsel, DHHS, ruled that the NIH could legally fund uses of PSC
research but not activities deriving PSCs from embryos.119 Assuming that Congress allows the Rabb ruling to
stand, NBAC will still need to evaluate the moral arguments for and against access to embryos for research and
attempt to reach a consensus position. Two directly opposing views, expressed by the Human Embryo Panel’s
report and the ban on federal funding of embryo research, now squarely confront one another in the nation’s
life. NBAC can clarify the moral concerns on both sides and search for moral consensus on mid-level issues,
especially about Case 2.

Part II. An Incremental Approach to NBAC’s Tasks

A. The Tasks of NBAC
Table 3 shows NBAC’s four tasks in regard to ethical and public policy issues in PSC research.

Table 3. NBAC’s Tasks on PSC Research

1. To clarify the ethical considerations relevant to deriving and using PSCs in research. NBAC must choose whether to focus on
derivation and use from each source or only on the sources which have been reported to date, i.e., Cases 1 and 2. 

2. To articulate consensus ethical standards to guide policy; i.e., what standards ought to guide public policy for federal funding 
of PSC research. 

3. To recommend safeguards to contain or prevent abuses that have occurred or that could occur when and if policy is 
implemented. 

4. To educate the public on the nature, promise, and risks of PSC research. 

A truly “thorough” review requires completing each task—on both access and uses of PSCs—for all four
cases. The review would also include, per Parens’s argument, how PSC research converges into the longstanding
debate about inheritable genetic modifications. Doing an exhaustive review is problematic beyond Cases 1 and 2.
No scientific information exists to use in evaluating Case 3. Cloning somatic cells does produce viable embryos
in animals. Cloning somatic cells to produce a sheep120 as well as mice and cattle121 has been done. Fusing adult
mouse cells with enucleated mouse oocytes, followed by implantation and reproduction, has also been done.122

However, despite the obvious clinical benefits envisioned in Case 3, deriving PSCs from cloned embryos has
not even been done in mice.123 In 1984, The Council for Science and Society in the United Kingdom formulated
a working rule for ethical debate on new technologies:

...refrain from moral judgment on unverifiable possibilities—as notational cases rooted neither
in the reality of experience nor in a specific context.124

This oft-broken rule is relevant to NBAC’s tasks with Case 3. Also, other groups125 are now studying
intentional and unintentional germline gene transfer, one of the subjects of Parens’s challenge to NBAC.
An alternative approach may better fit the NBAC’s tasks and timeline. 
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B. An Incremental Approach: Strengths and Weaknesses
NBAC and the nation face a group of cases or situations in which PSCs can be derived and used in research.
How should NBAC morally deliberate about these cases? This part discusses an incremental or case-by-case
approach to NBAC’s tasks. Familiarity with this approach in science, ethics, and law is a strength. When pre-
sented with several morally problematic cases which appear to be similar, one proceeds incrementally, or case-
by-case. Rather than beginning from first principles and working down or across, one begins with a case, 
asking: “What is morally at stake here?” In response to this question, the principles and moral rules linked 
to the case can be discerned and would also be discussed in extant literature about the case. Beginning with 
the most “settled” case (or in science the most proven experiment), one then works outward, case by case, to
complete certain tasks in moral deliberation.126

Comparing and contrasting moral similarities and differences among cases is both a descriptive and evalua-
tive task of this approach. One searches especially for dissimilarities so sharp as to conclude that a case differs
in kind and type and does not belong to this “family” or that “line” of cases. One finally reaches the least settled
and most problematic cases in a line or sees such clear differences between cases as to create a new branch or
line of cases. 

Another task is to discern the moral judgment linked to the case, as well as the guiding principles for the
judgment that can hold from this case to a similar case. Among methodologies in ethics, this approach is
known as casuistical reasoning.127 After considering its weaknesses, the remainder of this part illustrates its use
with these cases. 

Case-by-case moral deliberation invites criticism from those whose method of moral deliberation is based 
on “an adequate account of morality as a public system that applies to all rational persons.”128 A case-by-case
approach is bound to be less certain about the right account of morality than about moral fallibility. The point
is that modesty about the place of ethical theory or systematization invites criticism.

Those with sharply divergent views on fetal and embryo research will also disagree with this approach.
John Harris129 argues that the distinction between Case 2 and Case 4 based solely on intention (to procreate or
to make embryos for research) is weak. He argues for an all-or-nothing position.

...If it is right to use embryos for research it is right to create them for this purpose. And if it 
is not right to use them for research, then they should not be so used even if they are not
deliberately created for this purpose (p. 45). 

An incremental approach distinguishes between the degree of moral acceptability of Case 2 and Cases 3 and
4. Harris criticizes this interpretation as timid and evasive of the most important issue, i.e.,

taking responsibility for what we knowingly and deliberately bring about, not simply what we
are hoping for…. (p. 46).

A view that any research use of human embryos and fetuses is morally complicit with unethical acts of
destructive selection and abortion will not concede moral acceptability of any of the four cases. This view
would hold that an incremental approach is fatally compromised because it begins from a wrong premise in
Case 1, namely, that access to human fetuses following elective abortion is morally acceptable. NBAC should
expect criticism from both positions if it takes an incremental approach.

C. Case-by-Case Approach to the Four Cases
Case 1. The moral controversies associated with fetal tissue transplantation research were hotly debated in 
the 1980s and 1990s. Sufficient areas of moral consensus emerged through democratic processes to embody
them in P.L. 103-43, appropriately named “The Research Freedom Act.”130 Deriving PSCs from fetal tissue after
elective abortion is clearly the most settled case of the four before NBAC. 
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Some basic moral principles and rules are embedded in Case 1 and in the law permitting fetal tissue
transplant research: 

a) Beneficence-Based Considerations. Although open to challenge, a sufficient moral consensus emerged
and has persisted through several sessions of Congress that society ought not to forgo the biomedical knowl-
edge and/or therapeutic benefits to patients of research on transplants with fetal tissue obtained after elective
abortions. A consequentialist argument strengthens the obligations of beneficence in Case 1. Namely, society
and science ought not to forgo the uses of fetal tissue, especially since it would otherwise be discarded. Most of
the consequences of allowing viable fetal tissue to go to waste are bad. This option would respect the moral
views of opponents of abortion, but all of the parties who could benefit from research will lose if the opportu-
nity is forgone. Uses of fetal tissue in transplant research are sometimes good for patients but almost always
good for science.

The moral consensus that prevails about access to aborted fetuses to obtain fetal tissue is properly framed in
negative rather than positive terms. The consensus is not that society should vigorously pursue access to abor-
ted fetuses. Rather, it is that no overriding reasons compel society to forgo benefits from fetal tissue research to
patients and science. The evolution of the morality of fetal tissue transplant research in this society contributes
to the assurance with which NBAC can be confident that Case 1 is the most settled case for PSC research. If the
arguments that condemned the research uses of fetal tissue because of association with elective abortion131 had
prevailed and dominated the moral consensus that emerged, very different moral principles and rules would be
embedded in Case 1. This outcome did not occur. The moral debate about research uses of fetal tissue led to a
consensus composed of elements drawn from arguments on both sides of the issue. The consensus permitted
limited research involving fetal tissue with safeguards that protected society’s interests in upholding a principle
of respect for the intrinsic value of life and discouraging abortion when there is a reasonable alternative. These
various concerns were specified and expressed through a law that permitted federal funding and defined the
current public process for regulating fetal tissue transplant research. 

b) Respect for Autonomy. Although some contest it,132 there is a sufficient moral consensus that society
ought to respect the autonomous choices of women who have made legal abortion decisions to consent to
donate fetal tissue for research. The objection to this choice is that the woman abrogates this exercise of autonomy
by the evil of the act of abortion and becomes, in effect, a morally defective decision maker. The objection
might make a further point, i.e., the abortion right is grounded in an interest in preserving bodily integrity—
which is an interest not implicated after the fetus is no longer in a woman’s body.133 One answer to these 
objections is that liberty rights as well as interests in preserving bodily integrity are at stake in abortion choices.
The liberty right that is morally and legally protected by the constitution carries over into choices to donate
fetal tissue. Abortion is a troubling and serious moral choice, but those who make it should not be demeaned
by preventing them from participating in research to support a goal of medicine, i.e., healing. 

Does the opportunity to donate fetal tissue positively influence the decision for abortion? In the only
empirical study to date, a small number of women said that they would be more likely to have an abortion if
they could donate fetal tissue for transplants.134 This important first study did not explore the mechanism of
influence or prove that this result is generalizable to larger populations. The study ought to concern those
who argued that the opportunity to donate would play no substantial role in the decisions of women about
abortion. More social-psychological research is clearly needed.

c) Nonmaleficence-Based Considerations. Moral opposition to fetal tissue transplant research influenced a
moral consensus about safeguards to prevent widening or encouraging the social practice of abortion. To this
end, these moral rules are required: the consent process about abortion decisions must precede and be con-
ducted separately from the consent process to donation of fetal tissue for transplant research; and prohibited
are designated donation, monetary inducements to women undergoing abortion, and buying or selling fetal tissue.
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d) Prudential Concerns. Payments are permitted to transport, process, preserve, or implant fetal tissue, or
for quality control and storage of such tissue.

NBAC’s review of Case 1 needs to cover the report of the Fetal Tissue Panel,135 the history of the “indefinite”
moratorium,136 and the legislative history of the Research Freedom Act. Also important is the history of NIH
funding of fetal tissue transplant research since the enabling legislation, which has proceeded entirely within
the federal requirements and without significant incident.137

These considerations of Case 1 are not beyond moral challenge by a view condemning most elective abor-
tions as unfair to the fetus and claiming that researchers who use fetal tissue are morally complicit with killing
fetuses in abortions. To defend Case 1 adequately, NBAC’s report must critically review the literature in the
1990s on the complicity issue.138

Case 2. Case 2 is similar to Case 1 in three morally important ways and different in one clear and distin-
guishing feature. At the outset, one must concede that Case 2 is more controversial than Case 1 because it
involves use of living embryos in research. However, use must be further specified to the preimplantation stage,
and further, that uses by researchers will not, under any circumstances, include human reproduction. 

a) Beneficence-Based Considerations. First, similarly to Case 1, society and science can benefit in many
ways by permitting research with excess embryos, as the Human Embryo Panel showed in 1994. Deriving
PSCs from blastocysts and studying their potential can only add to these benefits.139 Given research findings in
the mouse, it appears likely that human beings will receive benefits from PSC research.140 The Human Embryo
Panel supported federal funding of derivation of PSCs from embryos in 1994. Today, science and society are in
verifiable proximity to this goal. Advances in PSC research, stem cell biology, and cloning technology are the
major new factors in the scientific context.

Lack of evidence that embryo research had yielded clinical benefits was among several criticisms of the
Human Embryo Panel’s position. Daniel Callahan141 wrote that the Panel had not “cited a single actual benefit”
from embryo research permitted in other nations or under private auspices in the United States. Speculating
that either there were no benefits to report or the Panel “just forgot to ask,” he skeptically continued, “In any
case we are asked to bet on the future benefits. I wonder what odds the bookies in Las Vegas would give on
this one.” Whatever the odds may have been in 1995, recent PSC research dramatically increase the odds that
using human embryos as a source of PSCs will lead to major scientific and clinical benefits. PSC research adds
strength to the consequentialist arguments that promote the obligations of beneficence in Case 2. 

Secondly, Case 1 and Case 2 are similar with respect to the issue of the inevitability of discard. Whereas all
fetal tissue is discarded if not made available for research, only a certain percentage of embryos will be event-
ually discarded.142 The options for couples in IVF about disposition of excess embryos are: cryopreservation for
subsequent thawing and use to treat their infertility, donation to other infertile couples, or for research.143 The
same consequentialist reasoning about inevitable discard used in Case 1 also applies to Case 2 and heightens
the obligation to be beneficent.144 Reasons for patients and society to forgo such benefits must be strong enough
to be overriding. 

In this vein, the most compelling reason to forgo such benefits would be that a publicly supported practice
of embryo research would threaten society, in the words of Hans Jonas:

...by the erosion of those moral values whose loss, caused by too ruthless a pursuit of scientific
progress would make its most dazzling triumphs not worth having.145

NBAC can use this classic statement of the moral limits of biomedical research with human subjects as a base-
line from which to evaluate the moral effects of practices in embryo research.146 Jonas’s query will be explored
below in a section on considerations of nonmaleficence. 

We have seen so far that beneficence-based arguments heightened by the consequences of inevitable discard
and loss of opportunity to benefit, as in Case 1, are a first source of moral appeal to shape a consensus on
access to donated embryos in research.
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b) Autonomy-Based Considerations. Moral obligation based in respect for autonomy is a third moral 
similarity between Cases 1 and 2. If society ought to respect the autonomous and altruistic choices of donors 
in Case 1, it follows that the same imperative bears on Case 2, provided that the moral argument for access to
embryos is strong enough to overcome objections. Parents who donate embryos want to contribute to knowl-
edge about infertility, cancer, and genetic disorders. Such knowledge may yield solutions to relieve sickness and
human suffering. These altruistic motives deserve respect as do the procreative intentions that caused the origi-
nal creation of the embryos. IVF embryos are generated by decisions of couples who want to reproduce them-
selves. One must assume that they care about their embryos and enjoy the right to make decisions freely about
options for disposition. These embryos exist within a web of caring relationships and are not isolated “research
material.” The federal and some state bans on IVF embryo research implicitly forbid embryo donation for
research. These bans conflict with a right to make such donations that is respected in other states in the context
of privately supported research. 

Appeal to respect for the autonomous choices of donors of embryos is a second source of support for
arguments favoring access. 

c) Considerations Based in Nonmaleficence. Case 1 and Case 2 differ in one significant respect, i.e., 
the fetus as a source of PSCs is dead and cannot be harmed by research activities, but the donated embryo is 
a living organism that will die in the process of research rather than from being discarded altogether. 

In moral terms, the major difference is that the abortion causes the death of the fetus, and the research 
causes the death of the embryo. How ought this difference be morally evaluated? Is Case 2 comparable in any
way with cases of transplanting organs from the “dying but not yet dead” to benefit others and society, e.g., the
case of harvesting organs from dying anencephalics prior to brain death? 

Answers to these questions depend upon answers to deeper questions about moral perspective. What kind
or type of case is Case 2? What are the strengths and weaknesses of varying perspectives on the moral worth of
embryos? Can embryos even be “harmed” in research? How much protection ought society give to embryos in
research? Finally, there is the Jonas query, i.e., will permitting embryo research, especially in the context of Case 2,
so erode moral values as to make even the “dazzling” goal of cell-replacement therapy “not worth having?” 

What Kind of Case Is Case 2? If viable PSCs were derivable from donated embryos that were “allowed to
die,”147 then Case 2 would clearly follow Case 1 in a line of cases of cadaveric sources of organs and tissues,
including fetal tissue. Cadaveric transplants have strong moral backing. However, when an embryo at the 
blastocyst stage stops developing and dies, one must assume the deterioration of the inner cell mass along 
with the PSCs within it. Case 2 cannot be in the cadaveric line of cases.

However, given the procreative intent148 of infertile couples and the clinicians who help them,149 Case 2 is
also not a case of creating embryos solely for research as are Cases 3 and 4. Cases 3 and 4 are in a new line of
embryo cases posing an issue of whether there can be two morally acceptable reasons for de novo creation of
embryos: procreation or research. As long as the number of ova stimulated and fertilized in individual treat-
ment were not being manipulated in order to produce an excess number of embryos for research, Case 2 ought
not to be viewed within this new line of embryo cases. 

In my view, if the donative feature and the inevitability of discard in Case 2 can be authenticated, then 
Case 2 is more similar to Case 1 than Cases 3 or 4. The similarity is especially strong when one considers the
largely bad consequences of discarding fetal and embryonic tissue suitable for research. Moral authentication of
donation and discard requires two stages of the informed consent process. The first stage would be informed
consent for treatment of infertility by the procedure of IVF. Patients need to understand IVF’s known risks and
benefits. This first discussion should include the issue of the number of viable embryos to be transferred. 

The treatment stage ought to be separated from a second stage of informed consent regarding cryopreserva-
tion and options for disposition of excess embryos: i.e., continued treatment of the couple’s infertility, donation
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to other infertile couples, and donation for research. The decision to donate embryos for research should be 
the last option explained with no undue influence on the choice of the couple or the woman. 

Moral Status of Embryos. Views about the moral status of embryos also influence the choice about
whether Case 2 belongs to the line of cases represented by Cases 3 and 4. Do “excess” embryos donated for
research lose their moral worth because they have been selected for research?150 If one views embryos as having
no moral standing at all, then the “moral worth” question is moot. If one has serious moral concerns about
Case 4 on the grounds that “it seems to cheapen the act of procreation and turn embryos into commodities,”151

then one will focus strongly on the donative feature and the integrity of the consent process. Research with
embryos donated by parents is easier to justify than creating embryos for research, because the parents have
authority over the disposition of their embryos.152

The appendix proposes an approach to narrow the distance between polarized positions on the moral status
of embryos. What are human embryos morally considered? What degree of social protection should be given to
human embryos? The work of the Human Embryo Panel on the issue of moral status of embryos criticized
“single criterion” approaches to personhood (e.g., genetic diploidy or self-concept).153 The Panel desired to take
a broader and more “pluralistic” approach. Key sections describing this approach are worth reproducing here: 

...[it] emphasizes a variety of distinct, intersecting, and mutually supporting
considerations...the commencement of protectability is not an all-or-nothing matter but results
from a being’s increasing possession of qualities that make respecting it (and hence limiting
other’s liberty in relation to it) more compelling.

Among the qualities considered under a pluralistic approach are those mentioned in single criterion views:
genetic uniqueness, potentiality for full development, sentience, brain activity, and degree of cognitive develop-
ment. Other qualities mentioned are human form, capacity for survival outside the mother’s womb, and degree
of relational presence (whether to the mother herself or to others, including genetic uniqueness, potential 
for full development, sentience, brain activity, and degree of cognitive development). Although none of these
qualities is by itself sufficient to establish personhood, their developing presence in an entity increases its moral
status until, at some point, full and equal protectability is required.154

The Human Embryo Panel cited similar reasoning about the ethics of embryo research by the EAB in 1979,
the Warnock Committee in the U.K. in 1984, and a Canadian commission in 1993.

In an important article, Annas, Caplan, and Elias criticized the Human Embryo Panel’s ethical perspective.155

These authors found that:

the pluralistic framework...is not convincing. This is so primarily because that framework
requires a detailed analysis that explains why the particular properties cited confer moral
worth, or to what degree each property cited is necessary and sufficient. Without such an
underlying rationale, the framework looks like an attempt to rationalize a desired conclu-
sion—namely, that some research on embryos ought to be permitted—rather than to derive a
conclusion from an ethical analysis (p. 1330).

Critical of the Panel’s discussion of the moral status of the fetus isolated from the relationship of parents
with their embryos or an intent to procreate, Annas, et al. argued that:

...an embryo has moral standing not so much for what it is (at conception or later) but
because it is the result of procreative activity (p. 1330).

They stressed that the moral standing of embryos not only derives from a “cluster of properties” that the
embryo possesses but also from the “interests that potential parents and society bring to procreation and 
reproduction....”156 This criticism revealed the need for a moral framework for embryo research that compensates
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for the weaknesses of the work of the Human Embryo Panel and draws on other ethical perspectives. NBAC’s
report on PSC research should aim for improved arguments. The appendix undertakes this task.

Can Embryos Be Harmed in Research? The article by Annas, et al. makes the excellent point that the
interests of parents and society in procreation can be damaged by morally unjustified embryo research. But can
an embryo be harmed in research? On the one hand, one may concur with the EAB’s157 position of “profound
respect” for the preimplantation human embryo, due to its human origins. On the other hand, one can hold
without contradiction that an experiment ending in an unimplanted embryo’s death did not “harm” the embryo.
The embryo is an organism with human origins but not yet sentient or having a set of interests. Physical harm
could only be done to an embryo itself after implantation, gestation, and in the context of rudimentary sentience.
From this perspective a clear and “bright line” difference emerges between the moral status of living children
and embryos. To be sure, society does not permit comparable experiments with living children who are sentient
and who have interests. However, society does permit Phase I trials in children with cancer, and these trials
carry a risk of morbidity and mortality.158

It is possible, of course, to damage an embryo in research. The damage would become “harmful” in the
moral sense only if the embryo was transferred to a human uterus and a future sentient person was harmed by
the damage once done to the embryo.159 This potential abuse can be prevented by regulation forbidding the
transfer to a human uterus, after research activities, of any embryo or its equivalent. 

Jonas’s Query. Embryo research has proceeded in the private sector, regulated only by professional ethics. 
In this context, a wide diversity of practices could probably be found among researchers located in the nation’s
infertility centers.160 Until more is known about the actual shape of these practices, it is difficult to answer
Jonas’s query in terms of whether these unregulated activities are “too ruthless a pursuit of scientific progress.”
One can cite damage done by lack of regulation and accountability to “society’s moral values,” but it is 
debatable whether embryo research as conducted today in the private sector is seriously “eroding” those
moral values. In my view, if limited to Case 2 and under conditions presented in Table 4 of Part III, federal
funding for embryo research could proceed incrementally.161 The appendix provides a moral argument to 
bolster this step. It is obvious, however, that a too “ruthless” or commercially aggressive pursuit of embryo
research could seriously threaten the values defended by Annas, et al. and others. For example, if researchers—
without any public discussion—abruptly pursued a version of Case 3 by fusing human somatic cells with
enucleated animal ova to create defective embryos in order to derive PSCs, the Jonas query would be clearly
relevant. The same judgment would follow any attempt to circumvent public policy on inheritable genetic
modifications.

Other Concerns Based in Nonmaleficence. The Human Embryo Panel carefully outlined a set of prin-
ciples and guidelines162 to prevent abuses and minimize harms to societal values and human beings. In brief,
these were: 1) scientific competence of investigators, 2) valid research design and scientific/clinical benefits, 
3) research cannot be otherwise accomplished (prior animal research required), 4) restricting number of
embryos required for research, 5) informed consent of embryo donors for the specific research to be under-
taken, 6) no purchase or sale of embryos for research, 7) IRB review, 8) equitable selection of embryos, 
9) a 14-day limit on length of research.

Case 3. This case involves PSCs to be derived from human (or chimeric) embryos generated asexually by
SCNT, using enucleated human or animal ova for fusion. The rule of the Council on Science and Society is 
relevant to Case 3.163 Until more is known about this unverified possibility, moral judgments are inappropriate.
Unlike Cases 1 and 2, virtually nothing is known scientifically about SCNT as a source of human PSCs. Case 3
is ranked above Case 4 due to the therapeutic potential of growing the patient’s own cells to return to the
patient in autologous cell-replacement therapy, in theory avoiding graft vs. host disease. Considering the
prospective clinical benefits of SCNT-created PSCs, more moral support for Case 3 than for Case 4 seems 
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predictable. A balancing and controversial factor is that the product of SCNT (using an enucleated human egg)
would arguably be a human embryo which could become a human being if transferred to a uterus. The NBAC’s
recommendations for a ban (with sunset provision) on cloning a human being are relevant here.164 Clearly,
SCNT as a source of PSCs could not be pursued without a clear ban on making a baby by this method. 

Case 3 is arguably different from all other cases due to the asexual origin of the source of PSCs, although a
form of donation is involved. In Case 3, individuals donate a somatic cell and an ovum for asexual reproduc-
tion of the DNA in the nucleus of the somatic cell. Are embryos from this source of less moral worth than 
sexually generated embryos?165 The answer is related in part to intent: creating embryos by SCNT would be
done to promote clinically promising research to help human beings, which is a very different case from the
original intent with which embryos in Case 2 were made, i.e., procreation. However, if one would not argue
that embryos deliberately created for research (Case 4) are of less moral worth than “excess” embryos, then the
embryos in Case 3 should not be so viewed. In U.S. public policy an embryo is an embryo, however made.
However, the main point is that to go thoroughly down the SCNT road requires a full scale review that will 
be only speculative due to lack of information. 

Considering the intent of the progenitors, Case 3 is more similar to Case 4 than it is to cases 1 and 2. The
intent is to create embryos by SCNT only for the sake of research. 

Case 4. In this case, PSCs would be derived from human “research” embryos created from donor gametes.
Although the activity is the same in Case 4 as in Cases 2 and 3—research involving human embryos—Case 4
involves an important and morally relevant difference from Cases 1 and 2, i.e., the deliberate creation of
embryos for research from donated gametes. Depending on the circumstances, the donors may be individuals
unknown to one another or couples with particular genotypes of interest to researchers. Whether one views
this activity as a major step in moral evolution that is justifiable for compelling scientific and clinical reasons
(as I do) or as laden with “symbolism” (Robertson), there are reasons to argue that Case 4 is different and more
complex morally than Cases 1 and 2. One reason is that creating embryos for PSC research is a precedent for
inheritable genetic modifications of embryos. The embryos would be belong to couples at high risk for genetic
disease. NBAC does not have the time or resources at present to conduct a full exploration of this topic.

In addition to arguments in support of federal funding for embryo research, the Human Embryo Panel 
justified federal funding (subject to additional review) of this activity specifically to generate PSCs for research.
There was a debate among panelists about the moral and scientific justification of this recommendation. The
issue concerned creating banks of cell lines from different genotypes that encoded different transplantation
antigens, the better to respond to the transplant needs of different ethnic groups. This would require
recruitment of embryos from ethnically different donors. However, the possibility of genetic alteration of genes
controlling the major histocompatibility complex would obviate this step. This is a scientific question that still
remains unanswered today.166

The discussion has shown important differences between Cases 1–2 and 3–4. Also, a review of the scientific
background and need for research in Cases 3–4 would be a major undertaking which could not be completed
in the time frame proposed by NBAC. In summary, an incremental approach to these cases seems to indicate
that NBAC should concentrate on Cases 1–2 and include some attention to Cases 3–4 with emphasis on the
similarities (these yield PSCs for research) and major differences as to means and ends.

Transition to Part III. Hopefully, Part II has presented persuasive reasons why an incremental approach to
NBAC’s tasks is preferable to an exhaustive approach. Also, the principles and rules embedded in Cases 1 and 2
can serve as sources of appeal to strengthen the case for consensus within NBAC as to why these are defensible
situations for access to fetuses and excess embryos for PSC research. However, a fuller policy argument is neces-
sary to justify federal funding to derive PSCs in the context of Case 2. Let us now turn to that argument. 
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Part III. A Policy Argument for Federal Funding of Research
Involving Excess Embryos

A. IVF, Embryo Research, and Public Bioethics
Before IVF, the only purpose to generate embryos was procreation, i.e., to produce offspring. IVF added a 
second purpose: to view the preimplantation embryo and study a variety of biological and clinically relevant
questions. Before IVF, gynecological surgery167 was the sole means to view the preimplantation embryo or to
obtain specimens. Rock and Menkin (1944), Edwards, et al. (1969), and Soupart and Strong (1974) pioneered
IVF.168 IVF provided a window of unparalleled opportunity but one clouded with moral controversy. From the
outset, moral traditions that value only “natural” human reproduction challenged the moral justification for 
IVF and embryo research. 

Embryo research has a variety of goals, i.e., to improve infertility treatment and contraception, to under-
stand the preimplantation stages of the human embryo, to study origins of some types of cancers, genetic 
disorders, birth defects, etc. When DNA technology and IVA converged, scientists could pose basic questions:
e.g., “When does gene expression begin in the embryo?”169 Studies of such questions are permitted in the 
U.S. private sector but banned in the federal sector. 

Embryo research is a major step in moral evolution. Indeed, there is not only a long-standing moral debate
about creating embryos for research by fertilizing ova with sperm but a new phase of that debate about asexual
creation of embryos by SCNT. One should expect a certain degree of confusion and a great need for education
among the public about these matters.170 The evolution of moral beliefs guiding social roles, practices, and
institutions occurs very slowly.171 Conflicts of loyalties and intense struggles, which are not always peaceful,
mark the paths of such changes.172 In open democracies, an electorate and a judiciary informed by a variety of
moral traditions help to guide the scope and pace of moral evolution. 

Furthermore, national and state commissions in bioethics can play a key role in providing guidance to 
policy makers and the public on controversial moral issues in research and medicine.173 Insofar as PSC research
is concerned, NBAC can contribute to present and future federal and state policy on the practice of human
embryo research. Key questions are: Is it morally acceptable to use any embryo in research? Is there a morally
relevant difference between embryos donated by infertile couples and embryos made by scientists but intended
only for research? To what degree should society protect human embryos in research?174 Answers to these ques-
tions draw on moral and political traditions, as well as policies governing the relation of science and society.
The next section, bolstered by the moral argument in the appendix, proposes an approach to public policy on
federal funding of embryo research in the context of PSC research.

B. Obligations of Distributive Justice in Appropriations for PSC Research
Beauchamp and Childress define distributive justice as follows:

The term distributive justice refers to fair, equitable, and appropriate distribution in society
determined by justified norms that structure the terms of social cooperation. Its scope includes
policies that allot diverse benefits and burdens such as property, resources, taxation, privileges,
and opportunities. Various public and private institutions are involved, including the govern-
ment and the health care system.175

The claims of distributive justice bear directly on two political and ethical issues of PSC research that will
require compromises of liberals and conservatives. The first issue is whether it is fair, in terms of distributive
justice, for appropriations for federal support of PSC research to be indefinitely blocked by the ban on federal
funding for embryo research. Is it fair for the embryo research ban to deprive many Americans of the opportu-
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nity to learn whether PSC research will lead to therapy and, if so, to benefit from that transition? Given the
conditions in Table 4, appropriations to permit federal funding in Case 2 could hasten a transition from Stage 2
to Stage 3 of PSC research, as described above in Part I, Section 2. The focus of Congress ought to be especially
on appropriations to support the derivation of PSCs from embryos only to complete Stage 2 and Stage 3, i.e.,
focused on the goal of clinical trials in humans of cell-replacement therapies for diseases that cause early death
or severe debilitation. 

A compromise between liberals and conservatives will be required to facilitate the appropriations process 
for federal funding for embryo research, but only in a context of Case 2, if the arguments given in Part II 
are persuasive. Given the history of the role of Congress on fetal and embryo research and the great need 
for public education on the issues, one can politically assume that 1) it is most persuasive with Congress and
the public to focus federal funding for embryo research on pre-clinical and therapeutic aims, rather than on
Stage 1 concerns,176 and 2) that Congress should be aided in its assessments by the moral and public policy
advice of an official ethics body.177

The policy argument is that federal funding for embryo research can be morally justified only under certain
conditions and as a last resort to optimize a transition from Stage 2 to Stage 3 of PSC research. In my view,
given the history of federal policy (but not federal regulations) on fetal and embryo research, Congress should
not be asked to fund derivation of PSCs from embryos during Stage 1, the scientific exploration of the properties
of PSCs and cell lines derived from various sources. The present stage of political considerations, i.e., whether
Congress will permit the Rabb opinion to govern the NIH’s funding of “downstream” PSC research, can be
viewed as an early moral and political experiment in federal funding of PSC research.178 If Congress permits 
the NIH to fund “downstream” PSC research, the effect will be to permit sufficient Stage 1 funding to learn if 
it is advisable to advance to Stage 2. It is precisely at this point that appropriations bills should have different
language with regard to permitting derivation of PSCs from excess embryos for Stage 2 and 3 purposes.

In consideration of distributive justice issues, it is reasonable to ask, if the transition period to clinical trials
of cell-replacement therapies for diseases that cause early death and debilitation is five to ten years rather than
three to five years, how many Americans of all ages will have died whose lives could have been saved and
enhanced by a speedier and successful transition to clinical trials? How much morbidity among the whole pop-
ulation could have been reduced by federal participation in the period of preparation for clinical trials to their
conclusion? Would not federal funding focused on Stage 2 research have hastened the transition? These are
legitimate questions of distributive justice that will be posed not only by ethicists, but by taxpayers who are
voters in elections to come. Why should large numbers of Americans risk added debilitation and earlier death
if Congress can take moderate steps to prevent this possibility? A positive result from the clinical trials will
obviously be beneficial in terms of reduction of mortality and morbidity; a negative result will also have pre-
ventive benefits, i.e., it will refute arguments for any further trials with the same hypotheses or design and pro-
tect human subjects from risks of trials with erroneous scientific aims. This compromise will seem unfair to the
liberal mind’s overall assessment of justice issues, the moral status of embryos, and federal funding of embryo
research. However, the chances of reaching a satisfying moral compromise to permit political action will be
higher if federal funding is focused exclusively on a) therapeutic intent, albeit for living human beings rather
than for embryos, than on b) uses to obtain biomedical knowledge otherwise not obtainable; i.e., knowledge 
of the properties of PSCs and cell lines derived from embryos, fetuses, adult stem cells, and possibly SCNT-
generated embryos.179 Given the history and the potential for divisiveness on the issue of embryo research, it is
politically wiser to leave all Stage 1 funding for derivation of PSCs from any source to the private sector, with
the exception of Case 3. Among NBAC’s recommendations can be one to the effect that the private sector is
obligated not to proceed with Case 3 research without public discussion, in a forum such as NBAC or the NIH-
RAC, of the ethical rationale and goals for such activities. The private sector willingly assumed this obligation
during the early years of DNA research.180
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In regard to public policy recommendations for federal funding to derive PSCs from excess embryos, 
NBAC may desire to consider its recommendations in the context of some or all of the conditions presented 
in Table 4.181 The conditions are presented as binding in terms of timing and scientific progress.

Table 4. Conditions to Warrant Federal Funding of Embryo Research 
for Transition to Clinical Trials

■ NIH-NSF “downstream” peer review and funding of PSC research combined with support from the private sector can be 
shown to have led to understanding of cell differentiation, differences between embryonic germ cells and embryonic stem cells,
and other scientific goals of Stage 1 of PSC research.

■ Scientists can now describe desirable experiments with animals and human PSCs and cell lines to learn whether the 
tumorigenic dangers and other potential hazards182 of using ES cells can be avoided. 

■ The NIH-FDA-NSF scientific peer review process is in agreement that strong scientific support exists to enter a pre-clinical 
period prior to clinical trials of cell-replacement therapies in humans for one or more diseases that are life-threatening or 
severely debilitating; e.g., Type I diabetes, Parkinsonism, Alzheimer’s disease, etc.

■ A qualified panel of scientific experts makes the case that federal funding of embryo research is required, in the context of 
Case 2, as a last resort to complete the pre-clinical period and conduct clinical trials in humans; i.e., there are no other less 
morally problematic alternatives to using live embryos for the purpose of deriving PSCs to develop cell lines for therapeutic 
purposes. The panel should be composed of representation from the NIH/NSF, FDA, other Public Health Service agencies, 
and academic, industry, and patient groups. 

■ The President and Congress have earlier received recommendations from NBAC that considerations of social justice and other 
ethical principles justify federal funding in the case of “excess” embryos. However, before taking the step of approving federal 
funding for embryo research in the context of Stage 1 and 2 activities, Congress will request and receive the moral and public 
policy advice of NBAC. If NBAC is not operational at this time, an EAB appointed by the Secretary, DHHS for this purpose 
may so advise the Congress.

■ Appropriations for PSC research in Stage 2 may only be used to fund research in centers that assure the NIH or NSF that a) 
IRB approval has been obtained for a two-stage consent process that separates IVF decisions from decisions to donate embryos 
for research and a plan to protect the privacy of donors, b) that such research to be done with donated embryos conforms to 
the guidelines recommended by the NIH Human Embryo Panel, and c) that fairness in selection of subjects to donate excess 
embryos will be assured. No awards or contracts can be processed without satisfying these stipulations.

■ Appropriations for PSC research in Stage 3 must include conditions for Stage 2 funding and legislation to assure fairness in 
selection of participants in the federally funded clinical trials of cell-replacement therapy.183

These conditions may be sufficient to move moderate conservatives with a “detached” (see appendix) view
of government protection of embryos to agree to federal funding of embryo research in Case 2. It is true that
liberal and some conservative members would approve federal funding in Case 2 today. However, support for
an approach of “last resort and no less morally problematic alternative” conveys respect for sincerely held moral
views of conservatives, as would limiting federal funding to a context of therapeutic intent. This compromise
by liberals fits well with the obligations of the “Charo principle,” as discussed in the appendix, Section C.

Further Specifications of Justice in Research Activities. If Congress were able to compromise and
approve federal funding under these conditions, a second level of moral concern would also exist about obliga-
tions of justice in two contexts of selection of subjects: 1) selection of donors of embryos as sources of PSCs,
and 2) selection of participants in clinical trials of cell-replacement therapy. The Belmont Report states that the
claims of justice in research activities require the fair distribution of benefits and burdens of such activities 
over a whole population.184 Federal noninvolvement in infertility research and the ban on federal funding for
embryo research have already combined to infringe on obligations created by this principle in one actual and
one future way: 1) the composition of the pool of donors of embryos in Case 2 is limited to private patients in
infertility centers, and 2) if not prevented by a deliberate plan, the selection of subjects to participate in clinical
trials of cell-replacement therapies could be biased by inequities that inhibit access to clinical trials, especially
for poor and disadvantaged Americans. Steps to prevent biased selection of subjects in each of these contexts
could be mandated by Congress as part of its appropriations process. 
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Consider the moral implications of the fact that the pool of donors of embryos for research in Case 2 is
entirely composed of private patients in infertility treatment. Women or couples who donate embryos are not
“human subjects” in a primary sense of being acted upon by researchers. The woman is acted upon by a
specialist in reproductive medicine. Later, researchers may use her embryos in research activities. Such women
and couples are, however, human subjects in a secondary sense. They have interests of voluntariness, compre-
hension, privacy, and justice that are protected by the ethics and regulations of research with human subjects.
It follows that all Case 2 research ought to be submitted to IRBs for prior review. IRBs ought to be concerned
with plans for a two-stage informed consent process as described in Part II in discussion of Case 2. Further,
researchers should not be able to link embryos they receive by donation with identifiable donors. No identifiers
should accompany the transmittal of embryos from the setting of therapy to the setting of research, in the
interest of protecting donor privacy. Finally, both IRBs and Congress ought to be concerned about the dispro-
portionate and unjust distribution of benefits and burdens that would be involved in accepting without question
the present population of donors in Case 2 as sources of donation. 

Consider the situation of economically disadvantaged persons who are infertile and of infertility patients in
the private sector. These persons are also taxpayers. The costs of infertility treatment are prohibitively high.
One of the chief causes is lack of federal scientific involvement and regulation. Economically disadvantaged
persons in the United States receive very little treatment for infertility, in spite of a higher rate of infertility
among African-Americans.185 Although a small number of states have required some degree of health insurance
coverage of infertility treatment,186 no state Medicaid program reimburses for it.187 Ideally, low-income infertile
couples ought to be receiving treatment and positioned to share the benefits and burdens of experimental 
treatment and embryo donation. Yet, the combined effects of the history of federal abandonment of infertility
research and the ban on federal funding work to impose all of the risks of embryo research upon private infer-
tility patients. If they decide to donate, they will have borne the risks of IVF or other procedures required to
produce embryos at all. These patients do receive the benefits of slowly improving techniques of infertility
treatment. However, the risks they accept are of special concern due to lack of public oversight and regulation
of embryo research. These are gross contradictions and inequalities in social practices of research. Present 
public policies are unfair to all taxpayers with a condition of infertility.

To prevent bias in the selection of subjects for embryo donation, Congress will need to take steps in advance
of Stages 2 and 3 of PSC research to encourage states through the Medicaid program to fund infertility treat-
ment for infertile couples eligible for Medicaid. Funding of the federal share of the Medicaid program for this
particular purpose would go a long way towards assuring the states’ funding of their share. Such action by
Congress would be an appropriate remedy for past unfairness with which infertility treatment has been distri-
buted, as well as an appropriate step to assure that the obligations of justice would be followed in selection of
donors of embryos for federally funded PSC research. 

The issue of equity in selection of subjects is addressed—in part—in federal regulations governing criteria
for IRB approval of research.188 Since the regulations do not address directly the issue of equity of access to the
potential benefits of clinical trials, Congress will need to accompany its appropriations for PSC research with
stipulations that recipients of such funding must assure their local IRBs that reasonable steps have been taken
to make access to clinical trials of cell-replacement therapy available to “economically...disadvantaged persons.”
Additional funding for education of the public at large, including minorities traditionally wary of participating
in research, ought to be appropriated to insure that recruitment of subjects occurs after appropriate public edu-
cation has had a chance to succeed. By this step, Congress can avoid criticism that it did not take every reason-
able step to assure that the public understands the rationale for federal funding of embryo research and that
federal policy is to overcome past inequities of access to the potential benefits of clinical trials. A majority of
conservatives and liberals should be able to agree readily to such a provision. This concludes the section on the
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policy argument to support federal funding of PSC research that derives stem cells from living but donated
embryos.

Conclusions and Transition to the Appendix
This paper has discussed three moral problems or concerns in PSC research: the moral legitimacy of access to
sources of PSCs, considerations of uses of PSCs in research, and the cumulative moral effects of the ban on 
federal funding of embryo research and other protectionist federal policies. The history of public policy restric-
tions and bans on federal funding of fetal research and research at the beginning of embryonic life finds a sig-
nificant difference between a moderate legacy of the NC and subsequent federal regulations on fetal research
and the strongly protectionist policies superimposed by Congress. The paper discussed the tasks of NBAC in
reviewing PSC research, as well as the strengths and weaknesses of an incremental or case-by-case approach to
four sources of PSCs. It concluded that moral justification for federal funding to derive PSCs from embryos is
far easier to make in Cases 1 and 2 than in Cases 3 and 4. The policy argument in Part III can be seen as
return to the legacy of the NC and its confidence in the potential of an EAB to contribute to conflict resolution
and service to the nation and the branches of government in research ethics.

The appendix is not in the main body of the paper to conserve space (in an already lengthy paper) and to
make two points. The first point is that the appeals to the principles embedded in Cases 1 and 2 are strong
enough to support the compromises required for Congress to approve federal funding in PSC research, under
the conditions proposed in Table 4. The second point is that these sources of appeal are not strong enough to
support the case for long-range reform of public policy on fetal and embryo research. New principles are 
necessary to meet the challenges of this necessary goal. These are characterized as the Dworkin and Charo
principles. Readers who are interested only in federal funding to derive PSCs from embryos may stop at this
point. Those interested in long-term reforms may read on.

There are three relevant reasons for long-term reform: 1) policies on federal funding of research with the
fetus and at the beginning of embryonic development are overly protectionist, 2) too many moral incongruities
and contradictions result from permitting radically different moral approaches to govern embryo research
activities in the private and public sectors, and 3) extending the moral and constitutional protection of human
subjects of research to all Americans regardless of the sources of funding for research is a large and unfinished
task of democracy. The arguments in the appendix aim to support these reforms. 

Appendix: A Moral Argument for Federal Funding of Derivation of PSCs
from Embryos

Overview
The argument is that the claims of two ethical principles, named for their major proponents, provide additional
moral support for a public policy of incremental and regulated federal funding of research deriving PSCs from
embryos and other areas of science with donated excess embryos, as well as for three areas of long-range
reform.

The “Dworkin principle” creates obligations of respect for the intrinsic value of life, which is the source of
government’s obligation to limit and regulate research involving embryos and fetuses in all sectors of society.
The “Charo principle” has two elements that inform political action to resolve immediate and long-range
controversy about federal funding of embryo and fetal research. These elements are a) obligations of distribu-
tive justice and b) reciprocal compassion for the moral suffering required for the two sides to become committed
to compromise rather than stalemate.
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The justice element works to ameliorate the inequities that Congressional prohibitions on federal funding 
for embryo and fetal research have already imposed on infertile couples, parents at higher genetic risk, and eco-
nomically disadvantaged persons. However, these remedies must be implemented by compromises that truly
embody compassion for moral suffering. Those who believe either that embryos and fetuses ought to be treated
equally with persons or that the tasks of responsibly learning to relieve burdens of pain, suffering, and early
deaths of living human beings deserve highest loyalty will suffer morally by the requirements of the proposed
compromise.

These two principles, augmented by principles of beneficence and utility, also create a moral foundation for
long-range reform. Congress can remedy the combined moral effects of prohibitive bans on federal funding for
embryo and fetal research which undermined an earlier compromise achieved by the NC. A unified and mod-
erate body of ethics and public policy for research at the beginning of embryonic life is required to protect soci-
ety’s moral values and to narrow the massive gap between diagnosis and therapy created by the success of the
Human Genome Project. NBAC’s moral vision to promote this task would renew the legacy of the NC for fetal
research and extend it to the ethics of research at the beginning of embryonic life. 

A. Conflicting Moral Views and a Third Possibility
Technology does not cause the moral problems linked to IVF and embryo research. Clashing interpretations of
the moral legitimacy of using and discarding embryos for research give rise to these problems. PSC research
today is mainly embroiled in renewed controversy about the moral legitimacy of using live embryos in
research.189

Two polar opposite positions appeal to the same ethical principle—respect for persons—but totally disagree
on what ought to be done. These positions focus almost solely on the moral status of the human embryo. Each
view appeals to biological data to settle the issue. Defenders of the first position argue that “...the human being
must be respected—as a person—from the very first instance of his existence.”190 Moreover, society ought to
protect human embryos because of their genetic uniqueness and potential to become persons. In this perspec-
tive, embryo research is a form of unjustified killing. Scientists cannot ethically learn whether embryo research
can lead to significant scientific and clinical gains, since embryos would be destroyed in the process. 

A second approach also appeals to the principle of respect for persons. However, this view holds that the
biology of the human embryo counts against giving embryos any moral status that would prevent research to
benefit patients, science, and society. For example, since twinning can occur in this period, “a determinate
human being does not yet exist.”191 Further, without implantation and gestation to fetal viability and beyond,
an embryo can have no interests that society ought to protect. In this view, embryo research poses no com-
parable moral claims of the type made by actual persons. This view of embryo research focuses largely on
“brain life” as pivotal for authentic personhood.192

These conservative and liberal approaches collide sharply. Different worldviews and religious interpretations
can lie in the background of these conflicts. In a commissioned essay for the Human Embryo Panel,193 Steinbock
discussed these views and their variants, noting origins in the abortion debate. She identified a third position as
a “compromise between the conservative and liberal views,” i.e., that “although embryos are not persons, they
have moral value as a form of human life.” In a section entitled “A Third Position: Embryos Have Symbolic
Value,” she discussed how several official panels that considered the ethics of embryo research adopted this
position.194

The framework of “symbolic value” stems from Robertson’s work on the ethics and law of embryo research.
His framework for the status of the embryo is: “special respect but no rights for embryos.” Respect is due,
because the embryo is a “potent symbol of human life.”195 In Robertson’s view, special respect takes the form of
rigor of research review and fidelity to safeguards that ought to surround embryo research.
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To date, NBAC’s deliberations reflect a compromise view with significant differences from the Panel’s per-
spective and recommendations. Commissioners appear ready to promote a spirit of compassionate compromise
and empathy with important moral concerns within opposing positions than did the Panel’s report, although 
its process cannot be faulted along these lines.196 Commissioner Charo is a critic of the “symbolic value” frame-
work, because it is dismissive of the moral concerns and suffering of opponents of embryo research. She was
also critical of the Panel’s moral reasoning as too exclusively “bioethical” by focusing almost entirely on issues
of moral status, rather than on political ethics and on justice issues in particular.197 She has made this same
argument in other writings.198 She was recused from NBAC’s deliberations on PSC research.199 However, her
prior writings and talks on embryo and fetal research are very important to NBAC’s considerations and clearly
influence the arguments in this appendix. With some supplementary arguments, Charo’s justice arguments are
also a promising source of support for long-term reforms. President Clinton’s request to balance “all (emphasis
added) ethical and medical considerations” can be seen as reinforcement for Charo’s main point. Can there be
any degree of overlapping consensus between the two views of the morality of embryo research described
above?

B. Dworkin’s Partly Unifying Principle
Similar to the abortion debate, a single-minded focus on the moral status of the embryo has frozen debate on
the ethics of embryo research into two polar opposites. Is there any hope for passage through these frozen
straits? Ronald Dworkin made a significant effort200 to locate common moral ground between liberal and
conservative views on abortion.201 Dworkin admits the stark polarization of the abortion debate and its 
baleful consequences for moral discourse. He is skeptical of the arguments given in several works202 urging 
compromise that do not appreciate the moral depths of the divisions that exist or that argue for compromise
while biased by one side of the debate. 

Self-respecting persons who give opposite answers to whether the fetus is a person can no
more compromise, or agree to live together allowing others to make their own decisions, than
people can compromise about slavery or apartheid or rape. For someone who believes that
abortion violates a person’s most basic interests and most precious rights, a call for tolerance or
compromise is like a call for people to make up their own minds about rape, or like a plea for
second-class citizenship, rather than either full slavery or full equality, as a fair compromise of
the racial issue.

So long as the argument is put in those polarized terms, the two sides cannot reason together,
because they have nothing to reason or be reasonable about. One side thinks that a human
fetus is already a moral subject, an unborn child, from the moment of conception. The other
thinks that a just-conceived fetus is merely a collection of cells under the command not of 
a brain but of only a genetic code, no more a child, yet, than a just-fertilized egg is a 
chicken.…203

However, Dworkin believes that conventional understanding of the polarized state of the debate is shrouded
by intellectual confusion and can be clarified and dispelled. The confusion is due to a failure to distinguish
between a “derivative” and a “detached” objection to abortion. The “derivative” type of objection—to abortion
as murder—is derived from rights and interests that presumably all persons, including fetuses, can morally and
legally claim. These rights begin with a right not to be killed. In this view, government has a “derivative” duty
to protect fetuses from abortion.
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A second type of objection to abortion, the “detached” type, objects to abortion as an assault on the sacred
nature of human life in itself. Not dependent on particular rights or interests, it views abortion as wrong in
principle due to its assault on the sanctity of human life at any stage. Dworkin concludes that:

...someone who accepts this objection, and argues that abortion should be prohibited or 
regulated by law for this reason, believes that government has a detached responsibility for
protecting the intrinsic value of life.204

Having established this distinction, Dworkin goes to great lengths to argue that, despite the “scalding rheto-
ric” of the pro-life movement to the effect that the fetus is a moral person from the moment of conception,
“very few people—even those who belong to the most vehemently anti-abortion group—actually believe that,
whatever they say.”205 He also notes that few liberals view the fetus as mere tissue. He describes the views of
most people about the issue of abortion and the duty of the government to protect the sacredness of life in the
detached rather than derivative camp. If Dworkin is right, this distinction goes a long way to define the role of
government in legislation about abortion and embryo research. The ban on federal funding for embryo research
is clearly framed in a “derived” rather than a “detached” view of government’s responsibility. A “derived” view
will insist on virtually absolute protection of rights claimed for the fetus. A “detached” view will focus on the
wrongmaking feature of abortion as a violation of the “intrinsic value, the sacred character, of any stage or form
of human life.”206 Those who hold this view will believe that government ought either to prohibit abortion for
this reason or, as government has done in Roe v. Wade and elsewhere in the states, to regulate it by law. The
most liberal view of abortion would insist on minimal regulation of abortion and maximal protection against
intrusions on women’s choices. Those who take the middle way will permit abortion but regulate it carefully by
law. Prohibitions of abortion are appropriate when the fetus is viable, except in situations where abortion will
avert threats to the woman’s life or health. With exceptions in a few states, abortion law in this society has
clearly been a “detached” rather than a “derivative” type that would prohibit abortion by law. 

Dworkin’s central hypothesis is that understanding what we as a people really disagree about in the
abortion debate will unite rather than divide. He proposes:

The disagreement that actually divides people is a markedly less polar disagreement about
how best to respect a fundamental idea we almost all share in some form: that individual
human life is sacred. Almost everyone who opposes abortion really objects to it, as they realize
after reflection, on the detached rather than the derivative ground. They believe that the fetus
is a living, growing human creature and that it is intrinsically a bad thing, a kind of cosmic
shame, when human life at any stage is deliberately extinguished.207

Dworkin proposes that the main difference between conservatives and liberals on abortion is not whether
the fetus is or is not a moral person; it is in how these views interpret the claims that flow from the principle 
of respect for the sacredness of life. In a section on this proposition, he extends his central hypothesis:

We should...consider this hypothesis: though almost everyone accepts the abstract principle
that it is intrinsically bad when human life, once begun, is frustrated, people disagree about
the best answer to the question of whether avoidable premature death is always or invariably
the most serious possible frustration of life. Very conservative opinion, on this hypothesis, is
grounded in the conviction that immediate death is inevitably a more serious frustration than
any option that postpones death, even at the cost of greater frustration in other respects.
Liberal opinion, on the same hypothesis, is grounded in the opposite conviction: that in some
cases, at least, a choice for premature death minimizes the frustration of life and is therefore
not a compromise of the principle that human life is sacred but, on the contrary, best respects
that principle.208
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Dworkin interprets disagreements between liberals and conservatives over abortion as arising mainly from
varying interpretations of the scope and meaning of the principle of respect for the sacredness of life.
Conservatives view the “natural” contribution to life as preeminent, while liberals view the “human” contribu-
tion as supreme. To the former, the gift of life is more important than anything a person can do. The premature
ending of life is the greatest frustration. To the latter, since human investment in life gives particular lives their
creative value, significant frustration of that investment can call for decisions that life should end to prevent
even more frustration.

In addition to the moral and political relevance of the distinction between “derived” and “detached”
objections to abortion, this passage is most relevant to the issue of federal funding of embryo research. 

We can best understand some of our serious disagreements about abortion [and embryo
research]...as reflecting deep differences about the relative moral importance of the natural and
human contributions to the inviolability of individual human lives. In fact, we can make a
bolder version of that claim: we can best understand the full range of opinion about abortion,
from the most conservative to the most liberal, by ranking each opinion about the relative
gravity of the two forms of frustration along a range extending from one extreme opinion to
the other—from treating any frustration of the biological investment as worse than any possi-
ble frustration of human investment, through more moderate and complex balances, to the
opinion that frustrating mere biological investment in human life barely matters and that 
frustrating a human investment is always worse.209

Respect for the Intrinsic Value of Life. Although language about the “sacredness” or “sanctity” of life is
appropriate, one does not have to embrace the religious premises underlying these terms to agree with the
direction of Dworkin’s argument. Dworkin recognizes that some will not want to use it because of its religious
connotations. He often uses “inviolability” of life or human life interchangeably with “sacredness.” This prin-
ciple can also be understood as respect for the intrinsic value of life. The term “intrinsic” points to the value of
something in and of itself, independent of its results for or relations to ourselves or other persons. Dworkin
gives examples of great art, cultures, animal species, and each individual human life itself, as meriting profound
respect apart from their instrumental value to us or other persons. Although we are part of the whole that
includes these creative events, processes, and beings, we can observe that they have their own moral status
apart from any particular interests we have in enjoying or using them.210 This independent standing is worthy
of the awe with which believers perceive the inherently “sacred” or “holy” quality of beings or of the profound
respect with which others would view the same qualities.

How does Dworkin’s work connect with the debate on federal funding for embryo research? First, it reduces
the distance between the polarized sides and strengthens those who would take a middle way. Liberals and
conservatives need not be permanently divided along lines of the confrontation between the Human Embryo
Panel’s report and the Congress’s ban on federal funding for embryo research.

Using Dworkin’s work, the debate about federal funding for embryo research becomes one about the mean-
ing of respect for the intrinsic value of life. Conservatives and liberals are loyal to the same principle but inter-
pret it in different ways. Conservatives desire not to interrupt an investment from either a biological or divine
source (or both) in the embryo’s unique life in spite of the frustration of human desires. Liberals value the good
that can be done by relieving frustrated human investment in the lives of sick and suffering children and adults.

The main effect of Dworkin’s argument on the politics of federal funding for embryo research is to encour-
age a middle way for liberals and conservatives willing to embrace a “detached” role for government in issues
on embryo research. Those on either extreme of the issue may reject the argument, because they will not be
persuaded to abandon “derivative” or rights-based positions. This means that liberals and conservatives nearest
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to the middle of the debate about federal funding for embryo research can join in protecting respect for the
intrinsic value of human life by a decision to regulate embryo research in the United States in both the federal
and private sectors.

Dworkin’s principle so interpreted and specified is only partially unifying and takes us only close to the
heart of the debate about moral status. It helps mainly to frame the debate in terms of loyalty to a common
principle and a “detached” view of government’s proper role. Despite its merits, the Dworkin principle will not
yield a moral consensus for federal funding for embryo research, because it does not tell us why this practice
can be ethically acceptable. Also the issue of moral status of embryos (or nonviable fetuses) cannot be resolved
at the level of ethical theory. Ethical theory can clarify and frame the debate about moral status, but it lacks the
authority finally to resolve such debates, because metaethical or theological sources of inspiration supply the
final answers to the question about the meaning of life itself that underlies the debate about moral status.
Ethical theory is not a source of the faith or belief in a guiding purpose in nature—or the lack of faith or belief
in a guiding purpose, for that matter—that shape beliefs about the moral status of embryos or fetuses. In the
realm of ultimate loyalties, the choices and commitments that persons make are hardly subject to convincing
proofs.211 In a democracy, the political process is a penultimate social resource to resolve such issues.212 Both
Congress and the several states can choose to embody in law either a “detached” or a “derivative” view of the
use of embryos in research and of government’s role in protection and/or regulation. So does democracy 
function to ameliorate the divisiveness of otherwise irreconcilable moral positions. 

A second argument, more political in nature than the Dworkin principle, is required to inspire the moral
compromise required to authorize federal funding for embryo research. Conservatives must compromise their
beliefs to permit limited research with embryos, under strict conditions. Liberals must restrain their resolve to
secure federal funding in Cases 2, 3, and 4 in order to maximize the scientific and clinical benefits of PSC
research. Obligations of distributive justice are resources to explain why Congress can morally approve of fed-
eral funding for embryo research, provided that it legislates to regulate embryo research in loyalty to the prin-
ciple of respect for the intrinsic value of life. Approval of federal support of embryo research without regulation
would forsake the Dworkin principle, because scientists then would, in principle, be able to do anything they
wished with embryos in research. This would be a flagrant violation of respect for the intrinsic value of life.
The political strategy in Part III will not succeed without a moral framework and regulation of embryo research
in the public and private sectors.

C. Putting Charo’s Justice Principle to Work 
Commissioner Charo has written about the resources of political ethics and traditions of social justice to under-
stand and resolve disputes—such as the moral status of embryos—that do not yield to ethical analysis of the
kind used in the Human Embryo Panel’s report. The policy argument for federal funding, limited to Case 2,
which were given in Part III, arise from claims of distributive justice. These arguments need not be repeated
here, but arguments based on fairness in appropriating funds for biomedical research on PSC research only go
part way in justifying federal funding for embryo research. Obligations of distributive justice can explain why it
is fairer to the lives and future health of the greatest number of Americans to achieve federal funding for PSC
research involving embryos. However, appeals to justice will not explain how these political decisions can be
made in such a way as to avoid intractable conflicts that pose the Jonas query in a slightly different form.
Would the acrimony and divisiveness created by a decision for federal funding for embryo research threaten to
make the “dazzling triumphs” of PSC research “not worth having?” Compromise will entail moral suffering.213

Can the decisions about federal funding for embryo research be made in a process that recognizes and respects
such suffering? Commissioner Charo counsels, out of a wealth of political experience, that approaches to
resolving problems in justice require respect—by those on both sides of issues—for the loyalty to moral principles
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that proponents invest in their causes. The “Charo principle” combines justice-seeking resolutions of divisive
issues with compromises in which both conservatives and liberals show compassion for the moral suffering
that each must endure to effect the compromises. This two-sided principle can help the political process of 
federal funding for embryo research and how it must be carried out with tolerance and compassion between
those who must finally act for the greater social good.

In any decision to permit federal funding, conservatives will be torn between two goods: loyalty to their ulti-
mate beliefs about the endowment that nature or God bestows to human life and loyalty to the cause of healing
diseases that cause early death or disability. In any decision to delay federal funding, liberals are also caught
between two goods: loyalty to the cause of healing and effective action at the earliest possible time to promote
the cause of healing. Mutual consent to infringement of one treasured good will be required for both sides in a
compromise to permit federal funding of embryo research, beginning with Stage 2 of PSC research and under
conditions specified in Table 4. Without this contribution to compromise from the virtue of compassion, argu-
ments from justice will be insufficient to carry the day. 

A second hypothesis is that the Dworkin and Charo principles are insufficient on their own to make the
moral case for long-range reform of federal policy on fetal and embryo research and regulation of infertility
research. Claims of justice must be buttressed by obligations of beneficence and utility to guide this task and to
overcome the gap between practices in research at the beginning of embryonic development in the private and
public arenas. 

D. Long-Range Reforms: Obligations of Beneficence and Utility
Several times the discussion has referred to the need for long-range reforms. Federal policy on fetal and
embryo research is too protectionist to serve the public interest fairly in a scientific context of the completion of
the Human Genome Project (HGP) and prospects for advances in stem cell biology. The section concludes with
a discussion of the need for long-range and moderate reform of federal policy on research involving the fetus
and at the start of embryonic development. 

For those who hold a moderate or a “detached” view of government’s role in protecting fetuses and embryos
in research, strongly protectionist policies seriously infringe on moral obligations of beneficence and utility.
Considerations of the claims of these principles need to be added to the considerations of distributive justice
reviewed in the previous section. When the ban on federal funding for embryo research is combined with fed-
eral inaction on regulating infertility research and a virtual ban on federal funding of fetal research, the cumula-
tive effects on the losses of basic knowledge and pre-clinical opportunities amount to grievous violations of
obligations of beneficence and utility.214

Obligations of Beneficence and Utility. The “principle of beneficence refers to a moral obligation to act for
the benefit of others.”215 Obligations flowing from beneficence shape medicine’s goals of healing and promoting
health,216 tempered and balanced by commitments to avoid or minimize deliberate harm217 and to considerations
of utility. The principle of utility218 “is limited to balancing benefits, risks, and costs (outcomes of actions), and
does not determine the overall balancing of obligations.”219 Utility is a less weighty moral principle than benefi-
cence, but loyalty to it creates obligations that shape the role of science in a modern democratic state. Loyalties
flowing from both these same principles (beneficence, nonmaleficence, and utility) also shape the moral tradi-
tions of biomedical research. These research activities are not morally independent but are encompassed by the
morality of medicine, which is accountable to structural values of democratic societies, including respect for
persons, social justice, and liberty.220

In the relations between modern medicine and biomedical research, considerations of utility, outcomes 
studies, and practice guidelines have influenced the standard of care.221 There is an obligation to prove whether
existing treatments and procedures are safe and effective. The criterion of proof is the experimental method.
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The same standard holds with new or innovative treatments or procedures; i.e., the obligation is to compare
the safety and efficacy of the new with existing treatments or procedures which may be proven or unproven.
The obligation to learn experimentally how best to treat and prevent disease is a requirement of utility aimed 
to maximize obligations of beneficence.222

In the case of promising prospective treatments or procedures, such as cell-replacement therapies developed
from PSCs, loyalty to utility obliges investigators first to learn whether a clinical trial in humans is well-founded
scientifically and pre-clinically. Stages 1 and 2 of PSC research, as described above, are aimed to carry out this
obligation. This obligation is a necessary but insufficient basis upon which to conduct a clinical trial in
humans. Prior to consideration of the ethical question, “Ought this trial in humans be done at all?” the investi-
gators must have satisfied a scientific and a pre-clinical question: “Is there sufficient scientific understanding of
the disease process and the action of the proposed treatment?” “Have results been achieved and replicated in
suitable animal models that lead rationally to a prospect of benefits in humans?” With one exception, physi-
cian-investigators who bypass the scientific and pre-clinical stages of learning betray the canons of good science
and loyalty to utility.

Exceptions to Obligations of Utility. There must be exceptions to the obligations of utility, e.g., when the
means to learn to answer scientific or pre-clinical questions would be unethical to employ.223 In such a case
there could be an overriding reason to bypass the scientific stage of investigation. A good historical example 
is in the debate about the moral acceptability of uses of data obtained by German scientists who conducted
experiments on political and concentration camp prisoners under the Nazi dictatorship. Is it ethical to cite or
use such data in the process of science today?224 In practice most scientists avoid using or citing this body of
data out of respect for the victims of the moral horrors of the Holocaust, as well as “critical shortcomings in 
scientific content and credibility.”225 This oppositional moral position is not the only alternative. Freedman
argues for a position that respects the intent of contemporary researchers who cite Nazi data in the interest of
goals “to aid patients and to advance science in the interest of humankind.”226

An example of an arguable exception to the obligations of utility occurred in planning for NIH Protocol 076,
which tested the drug AZT in HIV-infected pregnant women to prevent transmission of the HIV virus from
infected pregnant women to their fetuses.227 Was there an obligation to learn, by doing fetal research in the 
context of elective abortion, how and when the HIV virus is transmitted in utero before giving a drug with then
unknown side effects and potential to cause birth defects? Protocol 076 was fortunately successful,228 but in 
my view it was based on unsound scientific foundations. When the trial began, how and when HIV transmis-
sion in utero truly occurred was knowable, but was allowed to remain unknown for political and ethical rea-
sons. Ethical considerations and public policy at the time prevented these foundations from being laid. In ret-
rospect, it is worth raising the question again as to whether fetal research in the context of abortion would have
been morally justified to answer the question of how and when HIV is transmitted in utero. Virtually everyone
would agree that it would have been unethical then or now to deliberately expose fetuses in the context of
abortion at various stages of pregnancy to the virus in order to learn if it could be transmitted. However, would
not the 076 Protocol have been a sounder study in science and ethics if knowledge about the pathophysiology
of transmission of HIV in utero had been gained first by research in the context of elective abortion?

Long-range reforms of virtual bans on federal funding of fetal research are needed if obligations of 
beneficence and utility are to be carried out by federally funded scientists. Such bans defeat an obligation to
build a knowledge base for experimental treatment. A good illustration is the effects of federal policy on fetal
research required prior to complete Stage 2 research prior to in utero gene transfer experiments.229 The result is
a dearth of information about normal fetal physiology and development required for sound fetal therapy exper-
iments. For example, ignorance about fetal immunocompetence was a prominent topic230 in an NIH-RAC discus-
sion of Dr. French Anderson’s proposal for an in utero gene therapy experiment for adenodeaminase deficient
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severe combined immunodeficiency syndrome, a disorder that destroys an affected child’s immune system.
Moreover, a recent NIH-supported Gene Therapy Policy Conference231 examined the scientific and ethical basis
for experimental in utero gene therapy. The conference affirmed the ethical argument to prevent inevitable harm
to the fetus and future child. However, it found inadequate scientific foundations to proceed with such experi-
ments in the near future. Federal policy on fetal research creates an acute knowledge deficit even while the
technical feasibility of ultrasound-guided fetal gene therapy steadily grows.232

Parents at Higher Genetic Risk. Consider the consequences of protectionist federal policies for parents at
known higher risk of transmitting genetic disorders to their children. How many persons fit this situation?
Although the total number is hard to ascertain, one can posit numbers in relation to other established facts.
These are the parents of between one-fourth and one-third of all children admitted to pediatric units in
Western nations.233 These children need treatment for the complications of genetic diseases, congenital malfor-
mations, or mental retardation. These are the parents of the approximately 22 percent of newborn deaths in
developed nations caused by congenital malformations or genetic disorders.234 These are the parents who
choose prenatal diagnosis to ascertain whether their fetus and wanted child-to-be has inherited a genetic or
chromosomal anomaly. All of these parents are also federal taxpayers.

The moral situation of parents at higher genetic risk is fraught with controversy made worse by an incon-
gruent federal policy. On the one hand, these parents are confronted with successes of the HGP. On the other
hand, they are confronted by a federal policy forbidding funds for promising research to open avenues to treat-
ment. With the help of their taxes, diagnosis of hundreds of genetic diseases is now possible, including in the
fetus. This list will grow to thousands and include genes that create susceptibility to common disorders like
cancer, heart disease, and diabetes.

The Human Genome Project. Consider the advances of the HGP in genetic diagnosis compared with the
paucity of treatments for genetic disease. Genetic testing raises morally troubling questions for those with a
strong family history of cancer, in part due to the perceived risks of genetic discrimination in health and life
insurance.235 However, the risk of discrimination pales in the face of the stark fact that there are few effective
treatments for the genetic conditions that can be diagnosed. The wide gap between genetic diagnosis and treat-
ment is the single greatest scientific and moral problem236 facing the nation that largely created and funded the
HGP. Closing this gap ought to be a major goal of federal science and health policy. PSC research is profoundly
important in closing this gap. Protectionist policies maintain the gap and directly collide with the goals of
medicine to heal and promote health. If the gap were closed, the opportunities of therapy for genetic disorders
would create great pressures towards universalizing these benefits. Progress in genetic therapies could be a
powerful force, working together with other pressures, towards more universal health care reform.237

Regulation of Embryo Research. A final reason to prefer long-range reform to continuing a ban on federal
funding for embryo research is that the latter pathway will unduly postpone public policy to regulate this entire
area. Privately funded embryo research is widely conducted but not transparent to public view and regulation.
At best, traditions of self-regulation in science and medicine guide these activities. A worst case moral scenario
is embryo research without accountability to any source of authority, public or private. To the extent that such
practices exist, they are violations of the principle of respect for the intrinsic value of life.

Finally, as NBAC and the Congress consider the specific tasks ahead in making federal funding to derive
PSCs possible, it is worth remembering additional benefits that may flow from research activities with donated
excess embryos:

■ improving clinical protocols used in IVF programs for the treatment of male and female infertility,

■ improving techniques for preimplantation diagnosis of genetic and chromosomal abnormalities,

■ providing high-quality information about the morphology, biochemical and biophysical properties, 
genetic expression, and similar characteristics of pregastrulation stage human embryos,
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■ enhancing knowledge of the process of fertilization,

■ facilitating the design of new contraceptives,

■ facilitating studies of teratology and the origins of certain birth defects, and

■ increasing knowledge about cancer and metastasis, including the causes of certain reproductive cancers.238
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are: Gearhart, J., (1998). New potential for human embryonic stem cells. Science 282, 1061–62; and Pedersen, R.A. (1999).
Embryonic cells for medicine. Sci Amer April, 69–73. 

12 These advances promote remarkable hopes (both of cures and profits). An example is William Haseltine, CEO of Human
Genome Sciences, Inc., who predicts that today’s leading killers—heart disease, cancer, Alzheimer’s disease, and the “aging process
itself”—will gradually become distant memories. He predicts that a century from now, “death will come mainly from accidents,
murder, or war.” Ignatius, D. (1999). The revolution within. Washington Post, March 8, A-19. 

13 American Society for Cell Biology, Letter to the President and Members of Congress, March 4, 1999. Citing a large body of 
successful work with mouse PSCs, the letter states that PSC research has “enormous potential for the effective treatment of human
disease” and argues that the President and Congress should permit federally funded researchers to work with PSCs. 

14 Smaglik, P. (1998). Stem cell scientists caution: clinical applications remain years away. The Scientist 12, 1, 6, Nov. 23.

15 “Mouse ES cells are tumorigenic, growing into teratomas or teratorcarcinomas when injected anywhere in the adult mouse.
There is no reason to believe that human ES cells will not be tumorigenic in humans. Whatever means we use to separate the
undifferentiated ES cells from the desired, differentiated progeny to be injected, we will have to be absolutely sure that the separa-
tion is complete. As yet, we do not know the minimal number of ES cells necessary to form a tumor or the length of time necessary
for tumor development. The answers to these questions will not come from experiments with mice because mice are too shortlived
to provide an adequate test. It is entirely possible that we will have to provide some genetically designed fail-safe mechanism, a 
‘suicide’ gene, which will enable us to destroy transplanted cells if they become tumorigenic.” Solter, D., Gearhart J. (1999). 
Putting stem cells to work. Science 282, 1468.
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16 Public opinion studies could address questions about the degree of controversy associated with different sources of PSCs.
Although not a source of ethics, public opinion is crucial to public policy formation. Public policymaking that ignores public 
opinion courts disaster, not because it should always cravenly follow public opinion, but because it is prudent to legislate with 
reliable knowledge of what the public thinks about a particular issue. 

17 See note 2 above.

18 See note 3 above.

19 The feasibility of Case 3 from a technical standpoint is an open question. This work has not yet been done in the mouse. Brigid
Hogan, personal communication, March 12, 1999. A report has cast serious doubt on claims of Korean researchers to have cloned 
a human embryo by transferring the nucleus of a somatic cell into an enucleated egg cell, both from the same patient. Baker, M.
(1999). Science 283, 617–18. A U.S. biotechnology company also disclosed a 3-year-old experiment (but no scientific report) fusing
an encucleated cow’s egg with a human cell. See note 4 above. (The remainder of this note was written by Philip Noguchi, personal
communication, May 13, 1999.) Even if Case 3 is technically feasible, disturbing questions on the validity of SCNT-derived
embryos as representing a normal organism comes from recent news and publications that SCNT to clone large animals such as
cows is fraught with unexpected consequences. Weiss, R. (1999). Washington Post, May 10, A-1. Several publications have noted
that cloned sheep and cattle have an unexpected high birth weight, called “large offspring syndrome.” Gary, F.B., Adams, R.,
McCann, J.P., Odde, K.G. (1996). Postnatal characteristics of calves produced by nuclear transfer cloning. Theriogenology,
45:141–52. Young, L.E., Sinclair, K.D., Wilmut, I. (1998). Large offspring syndrome in cattle and sheep. Reviews in Reproduction
3:155–63. More disturbing is the recent article by Renard, et al., describing a cloned calf that died of severe anemia 51 days after
birth following an unexplained, rapid decline in lymphocyte and hemoglobin count. Renard, J.P., et al. (1999). Lymphoid hypopla-
sia and somatic cloning. The Lancet 353:1489–91. An editorial note on The Lancet Web page notes: “The Lancet rarely publishes
research done in animals. We make an exception this week because the experiment in question—somatic cloning—should arguably
never be done in human beings. The death from severe anaemia 51 days after birth of the cloned calf described by Jean-Paul
Renard and colleagues, suggests that somatic cloning may be associated with developmental abnormalities. This finding needs to 
be factored into the debate on whether human cloning is ethically acceptable.”

20 Research embryos are created by infertility researchers in the private sector in the United States, and law in the United Kingdom
permits the creation of research embryos under strict control. No research with PSCs has been reported with “research” embryos as
the source.

21 The following is a speculative scenario that could become Case 5. Could there be conditions under which in Case 4 one might
consider implantation following derivation of PSCs? One might not think so at the outset, since it is assumed that derivation of
PSCs would entail destruction of the embryo, the organism. However, it has now been reasonably well established that one or more
cells can be removed from preimplantation embryos without seeming alteration of the embryo’s ultimate viability. A recent publica-
tion showed that preimplantation diagnosis of sickle cell disease could be used to discriminate embryos on the basis of their genetic
normality. Xu, K., Shi, Z.M., Veeck, L.L., et al. 1999. First unaffected pregnancy using preimplantation genetic diagnosis for sickle
cell anemia. JAMA 281, 1701–6. To do this, two cells were removed from two embryos and one cell removed from five embryos.
Three embryos were transferred, one unaffected with 15 cells, one carrier with 10, and one unaffected with 8 cells. Of these, two
carried to term and were unaffected. The point is that removal of one or more cells does not necessarily lead to embryo destruction
and/or nonviability. As knowledge increases (presumably from animal studies), one can easily see a time when one or two cells
could be grown in tissue culture into PSCs. Couples could procreate and donate but not engage in destruction of their embryos.
This approach would also address the issue of autologous PSC without necessitating the unknown risks of a SCNT-derived embryo. 

22 The language of the ban on federal funding of embryo research is modeled after the language of an earlier congressional ban 
on fetal research, which permits research designed to “enhance the well-being or meet the health needs of the fetus or enhance the
probability of its survival to viability….” The Health Research Act of 1985, Sec. 498(a)(1). To conduct “therapeutic” research with
embryos without a foundation of prior knowledge gained through investigative research into pathophysiological and genetic ques-
tions would be totally irresponsible. A solid pre-clinical basis must be laid for any new stage of therapy. Nonetheless, it is legal
under the federal embryo ban to attempt such therapeutic experiments. 

23 Memorandum. Harriet S. Rabb to Harold Varmus. Federal funding for research involving human pluripotential stem cells. 
Jan. 15, 1999.

24 Draft NIH Guidelines for Research Involving Pluripotent Stem Cell Research. For discussion at the meeting of the Working
Group of the Advisory Committee to the Director, NIH, April 8, 1999. Without using the terms “ethical” or “moral,” these guide-
lines state that NIH-funded investigators who use PSCs “should” do so only if suppliers of such cells have documented that: 1) the
PSCs were derived from excess embryos donated in the context of infertility treatment, 2) were donated in the context of practices
of informed consent with safeguards against undue or “even subtle” pressure to donate, and 3) that the PSCs were not derived from
embryos created for research purposes. These carefully worded guidelines assume, without further argument, moral reasons for 
prescribing these special duties. 

25 Some members of Congress responded to the moral as well as the legal question. Section 3 of this part of the paper discusses
their position. 
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26 Based on her latest research on the subject, Andrews writes: “...statutory and court precedents dealing with embryo and fetal
research, abortion, organ transplant, and payment for body tissue all have ramifications for work involving embryo stem cells. 
Yet no two states have identical laws covering these procedures.”

“Some type of embryo stem cell research is permissible in virtually every state. [North Dakota has statutes that could be used to
prohibit both the Thomson and Gearhart techniques.] Yet, because of differences in state laws, certain states would ban the collec-
tion of stem cells from embryos that were created through in vitro fertilization [Florida, Louisiana, Maine, Massachusetts, Michigan,
Minnesota, North Dakota, Pennsylvania, and Rhode Island]. In other states, a prohibition would only apply to the isolation of stem
cells from aborted embryos and fetuses [Arizona, Indiana, North Dakota, Oklahoma, and South Dakota].” See, in this volume,
Andrews, L.B. (1999). State regulation of embryo stem cell research.

27 See note 26 above.

28 These states are Alabama, Colorado, Connecticut, Delaware, the District of Columbia, Georgia, Hawaii, Idaho, Iowa, Kansas,
Maryland, Mississippi, Nevada, New Jersey, New York, North Carolina, Oregon, South Carolina, Texas, Vermont, Virginia,
Washington, West Virginia, and Wisconsin. 

29 See note 6 above, Report of the Human Fetal Transplantation Research Panel (1990) vol. 1, question 1, pp. 1–2. 

30 The President’s Commission (PC) in effect decided not to defend the morality of selective abortion in the context of a report on
genetic counseling and screening. The commission was, however, very critical of the use of prenatal diagnosis for sex selection only.
President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research. (1983). Screening
and Counseling for Genetic Conditions. (Washington, DC: U.S. Government Printing Office) p. 58.

31 Andrews, L. (1994). State regulation of embryo research. In National Institutes of Health, Papers Commissioned for the Human
Embryo Research Panel, vol. 2, p. 298.

32 See note 26 above.

33 However, my moral viewpoint does not equate the seriousness and weight of objections to embryo research with those of the
wrong-making features of prenatal diagnosis for sex selection, absent any sex-linked disease. See Wertz, D.C., Fletcher, J.C. (1998).
Ethical and social issues in prenatal sex selection: a survey of geneticists in 37 nations. Social Science Medicine 46, 255–273. This
statement about embryo research being “open to moral challenge” acknowledges the seriousness of moral views holding that society
either ought to protect human embryos in research activities or prohibit such activities. The relevant issue for public policy is the
warranted degree of protection. 

34 See especially, Charo, R.A. (1995). The hunting of the snark: the moral status of embryos, right-to-lifers, and third world
women. Stanford Law and Policy Rev 6, 11–27; and Annas, G.J., Caplan, A., Elias, S. (1996). The politics of human embryo
research—avoiding ethical gridlock. N Engl J Med 334, 1329–32. 

35 Insofar as this division of moralities is a political compromise to ameliorate conflict, the political advantages to the public sector
are far less secure when the promise of curing diseases is tangible. 

36 Such unification was indeed accomplished in the early debates about DNA research, which led to the creation the NIH’s
Recombinant DNA Advisory Committee (NIH-RAC).

37 Varmus, H. (1999). Testimony before the Senate Appropriations Subcommittee on Labor, Health and Human Services,
Education and Related Agencies. Jan. 26, p. 3.

38 See note 8 above. 

39 Part II gives some preliminary information on supply of donated excess embryos for research which ought to cause concern and
requires more research for definitive results. 

40 The author acknowledges the help of Philip Noguchi, M.D., in constructing this section. 

41 “Many questions related to the possible therapeutic use of human ES cells have not been addressed in mouse ES cells simply
because of the lack of interest. Fortunately, our understanding of the molecular pathways of differentiation and the molecules that
mark specific cell types is extensive. This knowledge should help us to answer the following questions: Can human ES cells be
forced to differentiate along a desired pathway? Can we make all ES cells in a culture simultaneously develop along that pathway?
What exactly are the intermediary cell types, and how can they be defined? Which markers and which methods can be used to 
sort out the desired cell types? Human ES cell lines will provide many of the answers to these questions.” Solter and Gearhart, see
note 15 above, p. 1469.

42 Hogan, B.L.M. (1999). Statement to NBAC. Feb. 3, p. 3.

43 Ibid. 
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44 See note 11 above, p. 1062.

45 Can the Food and Drug Administration (FDA) regulate the preclinical stage of PSC research? The author put this question to 
Dr. Noguchi, who answered: “I note that FDA will regulate the clinical use of PSCs both public and private. The question has arisen
whether FDA can regulate the preclinical research in this and other areas. The answer is complex. We have regulations concerning
how…preclinical research is done; this in the vernacular is called Good Laboratory Practice (GLP). Normally this is a certification
from the sponsor that all research has been done in accordance with the FDA regulations. Unlike clinical trials, we do not normally
require examination in detail of GLP adherence before starting a clinical trial of a FDA regulated product in man, although we do
review extensively preclinical data as one part of determining risk versus benefits. However, when strict adherence to GLP and any
other FDA requirements for safety is necessary to assure the safety of the product in man, FDA may consider more stringent and
active regulation of preclinical research. This is very rare; we have stated such a strategy in only two cases…the first being a state-
ment on human cloning, and a second on the use of nonhuman primates in xenotransplantation.” Personal communication, 
May 11, 1999). 

46 FDA may also play a role in Stage 2 by helping sponsors to determine proactively what sorts of pharmacology/toxicology studies
need to be done to allow first entry into humans. It is expected that in concert with formal FDA regulatory requirements that there
will be additional requirements for public and societal discussion as is currently done by the NIH-RAC and FDA for gene therapy,
and by the FDA/Centers for Disease Control and Prevention/NIH/Health Resources and Services Administration public forum for
xenotransplantation. 

47 Stage 3 can entail as many as four phases of clinical trials that the FDA requires to prove safety and efficacy in small or larger
numbers and then in whole populations.

48 See note 15 above, p. 1469.

49 National Bioethics Advisory Commission, 26th Meeting, January 19, 1999, pp. 16–17.

50 They write: “Society must decide whether the therapeutic benefits justify denying full development to the constructed embryos.”
See note 15 above, p. 1469.

51 This approach to “large panels” of cell lines is envisioned by Solter and Gearhart as a way to circumvent the necessity of Case 3,
“so that everybody will find a match or by eliminating or altering the histocompatibility antigens, thus creating ‘universal’ donor
lines.” See note 15 above, p. 1469. 

52 An example of the study of gene expression in the embryo is Bondurand, N., et al. (1998). Expression of the SOX10 gene 
during human development. FEBS Letters 432, 168–72, Aug. 7. This gene is the key factor in Shah-Waardenburg syndrome. A
paper (unpublished) was prepared for the Human Embryo Research Panel in support of a case for creating research embryos from
couples whose children were at risk for cancers caused by genomic imprinting: Fletcher, J.C., Waldron, P., “Childhood Cancers and
Human Embryo Research,” April, 1994. The Panel’s report cites the paper, see note 7 above, vol. 1, p. 43, with a notation that its
arguments “are open to debate and not accepted by all experts.” Current research on genomic imprinting assists counseling and
prenatal diagnosis, e.g., Buiting, K., et al. (1998). Sporadic imprinting defects in Prader-Willi syndrome and Angelman syndrome:
Implications for imprint-switch models, genetic counseling, and prenatal diagnosis. Am J Hum Genet 63, 170–80. Our point in
1994 was that understanding of genomic imprinting in these embryos could eventually be useful in diagnosis and treatment of
retinoblastoma and other pediatric cancers. 

53 See especially, Spece R.G., Shimm, D.S., Buchanan, A.E. (1996). Conflicts of Interest in Clinical Practice and Research. (New York:
Oxford University Press). 

54 The latter task was discussed in a report for NBAC: Fletcher, J.C. (1997). “Location of OPRR within the NIH: problems of status
and independent authority,” November 27 (NBAC document).

55 Smith, A., Testimony to NBAC, Jan. 19, 1999, p. 36.

56 National Institutes of Health. (1998). Cloning. present uses and promises. April 27. (Available from the Office of Science Policy.)

57 Pincus, D.W., Goodman, R.R., Fraser, R.A.R., et al. (1998). Neural stem and progenitor cells: a strategy for gene therapy and
brain repair. Neurosurgery 42, 858–68. 

58 Snyder, E.Y., Taylor, R.M., Wolfe J.H. (1995). Neural progenitor cell engraftment corrects lysosomal storate throughout the MPS
VII mouse brain. Nature 374, 367–70. 

59 Parens, E., Testimony to NBAC, Jan. 19, 1999, p. 98. As members of an American Association for the Advancement of Science
(AAAS) taskforce, Erik Parens and Eric Juengst have outlined a promising approach to clarify and redefine the concept of “human
germline gene therapy” within a broader and more scientifically accurate concept of “inheritable genetic modifications.” Parens and
Juengst point out that this intervention should not be called “therapy” for a number of reasons, including that it is incorrect to use
the term “therapy” in connection with an unproven technique. In this vein, there is a strong effort underway in the NIH-RAC and
the literature to use the term “gene transfer” rather than “gene therapy,” even in discussing aims to alter somatic cells. 
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60 See note 7 above.

61 See note 125 below for reference to work of two national working groups on deliberate and unintentional inheritable genetic
modifications. 

62 Stock, G., Campbell, J. (1998). Engineering the human germline. Symposium. UCLA, Program on Science, Technology, and
Society; for an excellent critical review of the state of the art, see Gordon, J.W. (1999). Genetic enhancement in humans. Science
283:2023–4.

63 Kessler, D.A., Siegel, J.P., Noguchi, P.D., et al. (1993). Regulation of somatic-cell therapy and gene therapy by the Food and
Drug Administration. N Engl J Med 329, 1169–73. 

64 Appendix M. of the NIH-RAC guidelines. Points to Consider in the Design and Submission of Protocols for the Transfer of
Recombinant DNA Molecules into One or More Human Subjects (Points to Consider).

65 Cited at note 24 above. These guidelines have been submitted to the Federal Register for comment. 

66 The NIH Revitalization Act nullified the requirement for an EAB approval for protocols involving IVF. Public Law No 103-43,
Sec. 492A. (June 10,1993) This law opened the door for federal funding of embryo research, but NIH adopted a step-by-step
process, beginning with the appointment of the NIH Human Embryo Research Panel in February 1994 to consider the ethical,
legal, and social implications of human embryo research. The EAB (1978–79) had considered only the issues related to research
designed to improve the technique of IVF and its outcomes. The report of the EAB (see note 7 above) stressed that another body
would need to consider the larger implications of investigative embryo research. Although it would have been legal in 1993 for the
NIH to fund human embryo research, especially studies designed to improve the composition of the culture medium for IVF
embryos, NIH did not do so either before, during, or in the period between the Panel’s final report and the ban on federal funding.
NIH did receive protocols for this purpose, but limited funding only the aspects of the studies involving animal embryos, being
aware of the opposition to funding activities involving human embryos by a sizeable number of conservative members of Congress.
Personal communication, George Gaines, NICHD. April 29, 1999. Although President Clinton announced his acceptance of
research with excess embryos, which would have been legal in this period, the NIH did not fund this type of research and has
never done so. Title I, Subtitle A. of Public Law 103-43 is the content of the “Research Freedom Act,” which establishes the authority
to fund fetal tissue transplantation research. 

67 Public Law No. 104-99, January 26, 1996, enacted a ban on federal support of any research “in which a human embryo…[is]
destroyed, discarded, or knowingly subjected to risk of injury greater than that allowed for research on fetuses in utero….” The
term “human embryo” in the statute is defined as “any organism...that is derived by fertilization, parthenogenesis, cloning, or any
other means from one or more human gametes or human diploid cells.” This ban was pertinent to FY 1996 funds. The Omnibus
Consolidated Fiscal Year 1997 Appropriations Act (Public Law No. 104-208) adopted identical language. The ban is transitory in
the sense that it is revisited each year when the language of the NIH appropriations bill is considered. Currently, the ban appears in
Sec. 511 of the Conference Report on H.R. 4328, “Making Omnibus Consolidated and Emergency Supplemental Appropriations 
for Fiscal Year 1999,” October 1998. 

68 Congress was supported in this direction by the Reagan and Bush administrations. The Clinton administration rescinded the
moratorium on fetal tissue transplant research and has been moderate on embryo research, in that it is willing to support Case 2
research activities. 

69 These protectionist policies, so markedly different from the studied compromises of the National Commission (NC) (with a plan
for ongoing conflict resolution) were adopted without deliberate and careful consideration of the moral and scientific costs. The role
of public bioethics in American culture is to temper emotions and premature moral judgments that often mark political interests and
to balance these interests with those of science, the public, and ethical and legal considerations. However, without a permanent 
presence in government of a body to work on the ethics of research, the task of creating new public bioethics bodies (like the EAB)
can be overwhelmed by political considerations. NBAC’s mandate to consider what national resources are necessary to optimize the
protection of human subjects of research and advice to government on the ethics of research is directly related to such issues.

70 This history and subsequent discussion will show how NBAC’s work on PSC research converges with other needs to which pub-
lic bioethics must attend. These include long-range reform of federal policy on research involving fetuses and embryos, extension of
moral and legal protection of human subjects of research beyond the federal sector to the private sector, an ongoing national EAB
for research ethics, and elevation of the status and authority of the Office for Protection from Research Risks in government and the
private sector. 

71 A very informative history of events prior to 1988 is found in Lehrman, D. (1988). Summary. Fetal Research and Fetal Tissue
Research. (Washington, DC: American Association of Medical Colleges). 

72 Roe v. Wade, 410 U.S. 113 (1973).
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73 News stories from abroad about research with live fetuses ex utero raised questions about NIH funding of these projects. At a
demonstration led by Eunice Shriver, NIH’s leaders denied such funding. The NIH then imposed a moratorium. Cohn, V. (1973).
NIH vows not to fund fetus work. Washington Post, April 13, A-1. The moratorium was continued by the law creating the NC and
was to remain until the NC made recommendations. The law prohibited “research (conducted or supported by DHEW) in the
United States or abroad on a living human fetus, before or after the induced abortion of such fetus, unless such research is done for
the purpose of assuring the survival of such fetus” (section 213).

74 See note 6 above for citation of the report, submitted on May 1, 1975.

75 A crucial aspect of the EAB’s work, as envisioned by the NC, was to develop further national policy on fetal research and other
issues of research involving human subjects. There is a connection between the NC’s early work—and the impasses that it reached
in its compromises on fetal research—and its vision of an EAB. This is the best point in the paper to relate this history.

The Belmont Report, adopted by the NC in 1979, is the most authoritative American source for ethical guidance for research
with human subjects. It opens as follows: “Scientific research has produced substantial benefits. It has also posed some troubling
questions.” Since 1966 (Levine, R.J. [1988]. Ethics and Regulation of Clinical Research, 2nd ed.), a federal policy restricting research
activities with human subjects has been in effect. The policy has two goals: 1) to protect human subjects and investigators, and 2)
to question whether particular research activities ought to be done at all and to resolve disputes concerning these questions. The
United States was the first nation with a federal law (Public Law 93-348) to support a local and national process to achieve both
policy goals.

Locally, an IRB has authority to approve or reject a proposal or to alter it to reduce risks or increase benefits. IRBs were not
designed to consider the “long-range effects” of research on society or morality (45 CFR 46.111 (2)) such as societal effects of fetal
research. This task was to be done by “one or more” EABs to be established by the Secretary, DHEW (45 CFR 46.204 (a)). This
two-tiered process of local (IRB) and national (EAB) oversight of research activities was envisioned as sufficient to protect both
human subjects and the freedom of research, given a need to restrict some activities in the public interest.

Belmont’s opening words rest on two premises. One was clearly stated (i.e., that research had benefited society). The second
premise was unstated, regarding the role of scientific freedom in what ought to be done about the “troubling ethical questions”
posed by research. This premise was that any restrictions on freedom of research would be justified only after careful study and
debate, with limits openly arrived at in a democratic and legal process. Protection of scientific freedom was one of the key elements
in early reforms of U.S. research ethics.

How would the “troubling ethical questions” faced by the NC be actually addressed? These were about research with vulnerable
populations, like the fetus and pregnant women, children, prisoners, and institutionalized persons with mental disabilities.
Belmont’s approach was to discuss these questions guided by general ethical principles (i.e., respect for persons, beneficence, and
justice). However the NC itself, according to its own report (see note 6, 1975:67), could agree on the “validity” of a principle but
not on its application in a specific protocol of fetal research. This refers to the principle of equal treatment in research of fetuses to
be aborted and to be delivered. The NC had difficulty applying the principle in the context of research at the time involving amnio-
centesis. Philosopher Stephen Toulmin (Appendix, 1976:15) wrote that the NC’s (and the EAB’s) task was to “keep a watchful eye”
on the development of “case law” and “precedents” that would actually grow up in fetal research activities governed by decisions of
local IRBs. This analogy to lower and higher courts gives insight into Toulmin’s and the NC’s reasoning, as well as that of Donald
Chalkley, the founding Director of the Office for Protection from Research Risks, about the relationship between IRBs and the EAB.
(On the reference to Chalkley, see talk by Charles McCarthy at “Belmont Revisited,” Charlottesville, VA, April 17, 1999.)

The NC’s vision for an EAB was as a permanent national resource. Its role would be to study, debate, and recommend approaches
to resolve controversial research proposals referred by a local IRB or by the Secretary, DHEW. Also, Congress had created the NC
against a background of government appreciation of the “benefit of a long partnership with science, not a long record of hostility.”
Dupree, A.H. (1957). Science in the Federal Government. Cambridge, MA: Belknap Press, 381. In the 1980’s and beyond, influenced
mainly by abortion politics, Congress reversed this tradition in respect to reproductive medicine and human genetics; it became
hostile to scientific investigation of fetal and embryonic development and substituted what it could legitimately control, i.e., by
imposing bans on federal funding. 

76 E.g., in developing a vaccine against rubella, amniocentesis, treatment of Rh isoimmunization disease, and respiratory distress
syndrome.

77 One example of such strictly utilitarian investigative research—designed to increase biomedical knowledge but not to benefit 
the fetus involved—was a 1963 study done after hysterotomy. U.S. scientists immersed 15 still-living fetuses in salt solution to 
learn if they could absorb oxygen through their skin. One fetus survived for 22 hours. The knowledge gained by the experiment
contributed to the design of artificial life-support systems for premature infants. Goodlin, R.D. (1963). Cutaneous respiration in a
fetal incubator. Am J Ob and Gyn 86, 571–79. The report that triggered the demonstration at the NIH was of an experiment in
Finland. Researchers perfused the heads of eight fetuses after hysterotomy to learn if the fetal brain could metabolize ketone bodies.
This study was the only way by which the researchers could confirm findings from animal research. Adam, P.A.J., et al. (1973).
Cerebral oxidation of glucose and D-BOH Butyrate by the isolated perfused fetal head. Ped Res 7, 309–abstract.

78 How did the NC come to this second point of the compromise, especially in the legal context of Roe v. Wade? If the fetus is not 
a person in the constitutional sense, why do fetuses deserve equal protection in research activities? The answer lies in the collective
views of the commissioners, who were ready to compromise for a number of reasons, and also in the influence of bioethicists of
this period on the NC.
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The NC’s report drew upon the work of several ethicists who wrote commissioned papers and testified. In my view, Richard
McCormick and LeRoy Walters had the greatest influence on Stephen Toulmin’s draft of the NC’s recommendations. A leading
Catholic moral theologian, McCormick’s view was that “the fetus is a fellow human being, and ought to be treated...exactly as one
treats a child.” McCormick, R. (1976). Experimentation on the fetus. policy proposals. In Appendix to the Report and Recommendations:
Research on the Fetus. Washington, DC: U.S. Government Printing Office, DHEW Publication No. (OS) 76–128:5:4. McCormick
argued for a very limited approach to fetal research with reasons he used in approving parental proxy consent for investigative
research with children. McCormick R. (1974). Proxy consent in the experimentation situation. Persp Biol and Med 18, 2–20. He
extended this reasoning to fetal research in a few examples of “tragic” abortions he found morally acceptable. McCormick, R.
(1981). How Brave a New World? (Washington, DC: Georgetown University Press) p. 76. McCormick would permit fetal research 
in such a context, provided that “there is no discernible risk, no notable pain, no notable inconvenience, and...promise of consider-
able benefit.” McCormick, 1976, op. cit., p. 8. McCormick’s term “no discernible risk” later evolved into the category of “minimal
risk” in the NC’s deliberations about research with children. The meaning of minimal risk continues to be controversial and widely
challenged. 

Walters advised use of a principle of equality of protection in research, whether fetuses were destined for abortion or delivery.
Under this “Golden Rule” idea, researchers could not impose a higher risk with a fetus to be aborted than they would with a fetus
to be delivered. See Walters, L. (1976). Op. cit., 8:1–18.

Similar to the “Peel Report” (1972) in the U.K., Sisela Bok (1976:2:1–8) favored selectively higher research risks before 18
weeks in the context of abortion. She gave four reasons for society’s protection of human life: 1) to protect victims, 2) to protect
agents from brutalization and criminalization, 3) to protect a victim’s family from grief and loss, and 4) to protect society from
greater harm that would follow from permissive killing. She argued that up to a point well before viability, such reasons have no
moral relevance to fetuses, because claims for the “humanity” of the early fetus fail to make sense. 

Toulmin preferred McCormick’s position to Bok’s, because it opened a way conceptually for those giving primary rights to the
fetus to accept fetal research. However, along with McCormick’s position came his risk standard and the underlying premise that
fetuses ought to be treated equally, as “fellow human beings.” 

In the face of this compromise, the NC grappled with the logical consequence that one ought to place fetuses to be delivered at
the same risk in investigative fetal research as fetuses to be aborted. Could any study, e.g., of the complications of amniocentesis
when it was a new and unproven procedure, actually have been designed with this equality feature within it? It would require ran-
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hope in a future EAB’s role in these decisions on a case-by-case basis. (See note 6 above, at p. 67.) The NC’s report was a compro-
mise premised on strong hopes for the work of an EAB that functioned like a national IRB. 

79 On this third point, the NC and those who support its legacy failed to reckon with the political obstacles in the way of the 
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Levine is so critical. The strength of Levine’s criticism is that the use of the term “therapeutic” distorts the fact that research aimed at
therapy is still unproven. The weakness of his critique is that it obscures the fact that there are stages within the process of research
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of fetoscopy in the context of hemoglobinopathies. Although the EAB requested that he approve this type of research as a category,
he only approved the project itself. Steinfels, M. (1979). At the EAB: same members, new ethical problems. Hastings Cent Rep 5,2.
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E-46

154 See note 7 above, pp. 38–39. 

155 See note 148 above. 

156 See note 148 above, p. 1131.

157 Ethics Advisory Board, see note 7 above, p. 35–36.

158 Furman, W.L., Pratt, C.B., Rivera, G.K. (1989). Mortality in pediatric phase I clinical trials. J Nat Cancer Inst 81, 1193–94. 

159 This point is made by Helga Kuhse and Peter Singer in “Individuals, Humans, and Persons,” in Singer, P., Kuhse, H., Buckle,
S., et al., eds. (1990). Embryo Experimentation. Ethical, Legal, and Social Issues. (Cambridge: Cambridge University Press) p. 73.
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175 See note 126 above, p. 327.

176 The distinction between the “investigative” first stage of research and the other two stages will not be as persuasive for scien-
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can lead, i.e., to creative and moderate reforms of the polarized and incoherent extremes of American research practices in the 
private and public arenas. 

179 Note that the compromise fits with the two categories of research protected by federal regulations on fetal research (described
in Part I, Section 3) and extended to federal funding of embryo research. The compromise also assumes a “detached” view of the
government’s role in protecting embryos in research, i.e., expressed by a carefully regulated practice with safeguards to prohibit or
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the political cultures of the 1980s and 1990s. What better way (in research activities) to show respect for the intrinsic value of life
than to reform by the politics of compromise the overly permissive morality of the private sector and the overly protective morality of
the public sector into a new and unified public policy for embryo and fetal research? Such an effort to reform research ethics at the
beginning of human life could also be the beginning of efforts to expand the circle of moral and constitutional protections to all
human subjects of research, regardless of the source of financial support of research. 
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protecting such vulnerable persons from exploitation in research or biases in selection that would expose them to higher risks. IRBs
should be equally concerned with the issue of fairness in selection of subjects to improve access to the potential benefits of clinical
trials, especially for “economically...disadvantaged persons,” since participation in clinical trials is heavily biased already in favor of
more advantaged groups. 
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A. Historical Overview

Since at least the 1930s, American biomedical research has involved ex utero fetal tissue as both a medium,
and increasingly, an object for experimentation.1 The 1954 Nobel Prize for Medicine, for example, was

awarded to American immunologists using cell lines obtained from human fetal kidney cells to grow polio
virus in cell cultures other than nerve tissue.2 It was not until 1972, in a period that coincided with a larger
societal debate over elective human abortion, that the use of ex utero fetal tissue for research (along with
research involving fetuses generally) became controversial.3 In 1974, following the imposition a year earlier of
a moratorium on federally-funded research on live fetuses, Congress established the National Commission for
the Protection of Human Subjects of Biomedical and Behavioral Research.4 The Commission recommended
guidelines applicable to research conducted or funded by the Department of Health and Human Services
(DHHS) (then the Department of Health, Education, and Welfare), and in 1975, the Department adopted 
regulations governing fetal research; Congress also passed similarly directed legislation.5

Controversy erupted again in October 1987, when National Institutes of Health (NIH) scientists presented
Director James B. Wyngaarden with a request to fund research on Parkinson’s disease involving fetal brain 
tissue transplantation, already approved by an internal NIH review body.6 Director Wyngaarden sought an
opinion from DHHS Assistant Secretary Robert Windom, who responded by declaring a temporary moratorium
on federally funded transplantation research involving fetal tissue from induced abortions.7 In March 1988, 
the Assistant Secretary asked NIH to establish an advisory committee to consider whether such research should
be conducted and under what conditions.8 The 21-member Human Fetal Tissue Transplantation Research
Panel, composed of a cross-section of research investigators, lawyers, ethicists, clergy, and politicians, deliberated
until the fall of 1988. The panel voted 19-2 to recommend continued funding for fetal tissue transplantation
research, including guidelines to assure the ethical integrity of any experimental procedures.9 In November
1989, DHHS Secretary Louis Sullivan extended the moratorium indefinitely, adopting the position of minority
panel members who believed that such research would increase the incidence of elective abortion.10 Attempts
by Congress to override the Secretary’s decision were vetoed by President Bush or were not enacted into law.11

In October 1992, a consortium of disease advocacy organizations filed suit against DHHS Secretary Sullivan,
alleging that the Hyde Amendment12 (banning federal funding of abortion) did not apply to research or trans-
plantation involving fetal tissue. The plaintiffs argued, moreover, that applying a fetal tissue transplantation
research ban was beyond the Department’s statutory authority under the law.13 The suit was preempted on
January 22, 1993, when the new administration shifted national biomedical policy and directed DHHS
Secretary Donna Shalala to remove the ban on federal funding for human fetal tissue transplantation research.14

On February 5, 1993, Secretary Shalala officially rescinded the moratorium, and in March 1993, NIH pub-
lished interim guidelines for research involving human fetal tissue transplantation.15 Governing legislation was
quickly proposed in Congress, and President Clinton signed the NIH Revitalization Act of 1993 into law on
June 10, 1993.16

It is important to note that, throughout the period of controversy over transplant research involving tissue
from induced abortions, other areas of fetal research continued to receive governmental funding and attention.
One journalist has observed that “during the period of the moratorium, NIH—except for studies involving fetal
material obtained from elective abortions [used in transplantation research]—continued to support human fetal
tissue research. In 1992, this support totaled some $12.4 million, more than 90 percent of which went toward
extramural projects.”17
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B. Federal Statutes

I. NIH Revitalization Act of 1993
Codified at 42 USC §§ 289g-1 and g-2, the NIH Revitalization Act of 1993 includes most prior statutory and
regulatory provisions on research involving fetal tissue transplantation. In general, the Act states that any tissue
from any type or category of abortion may be used for research on transplantation, but only for “therapeutic
purposes.”18 The investigator’s research scope is not unlimited. Such activity must be conducted in accordance
with applicable State and local law.19 The investigator must further obtain a written statement from the donor
verifying that (a) she is donating fetal tissue for therapeutic purposes; (b) no restrictions have been placed on
the identity of the recipient; and (c) she has not been informed of the identity of the recipient.20 Finally, the
attending physician must sign a written statement affirming five additional requirements about the abortion,
effectively erecting a “firewall” between the donor’s decision to abort and her decision to provide tissue for fetal
research.21 The person principally responsible for the experiment must also affirm his or her own knowledge 
of the source of the tissue, that others involved in the research are aware of the tissue’s original status, and that
he or she had no part in the decision or timing of the abortion.22 The drafters included no specific penalties in
42 USC § 289g-1.

By contrast, 42 USC § 289g-2 provides significant criminal penalties for violation of four prohibited 
acts (relating to interstate commerce, for purposes of jurisdiction): (1) purchase or sale of fetal tissue “for 
valuable consideration” beyond “reasonable payments [for] transportation, implantation, processing, preser-
vation, quality control, or storage…”; (2) soliciting or acquiring fetal tissue through the promise that a donor
can designate a donee; (3) soliciting or acquiring fetal tissue through the promise that the material will be
implanted into a relative of the donor; or (4) soliciting or acquiring fetal tissue after providing “valuable 
consideration” for the costs associated with the abortion itself.23

II. Human Research Extension Act of 1985
Codified at 42 USC § 289g, the Human Research Extension Act provides guidance on fetal research generally,
directing that no federal research or support may be conducted on a nonviable living human fetus ex utero or 
a living human fetus ex utero for whom viability has not been determined, unless (a) the research or experi-
mentation may enhance the health, well-being, or probability of survival of the fetus itself; or (b) the research
or experimentation will pose no added risk of suffering, injury, or death to the fetus where the activity is
intended for “the development of important biomedical knowledge which cannot be obtained by other
means.”24 In either instance, the degree of risk must be the same for fetuses carried to term as for those 
intended to be aborted.25

III. National Organ Transplant Act
The National Organ Transplant Act (NOTA), 42 USC §§ 273-274e, prohibits the sale of any human organ for
“valuable consideration for use in human transplantation” if the sale involves interstate commerce.26 In 1988,
the Congress amended NOTA to include fetal organs within the definition of “human organ,” prohibiting—to
the extent possible—the sale of fetal tissue within interstate commerce.27

C. Federal Regulations28

I. 45 CFR §§ 46.201-211, Subpart B
Located within the general protections for biomedical research subjects provided by federal regulation, 
45 CFR §§ 46.201-211, Subpart B speaks directly to research involving the human fetus.29 First promulgated 
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in 1975, this regulatory subpart covers research on “(1) the fetus, (2) pregnant women, and (3) human in vitro
fertilization” and applies to all DHHS “grants and contracts supporting research, development, and related
activities directed towards those subjects.30 The regulation states explicitly that “the purpose of this subpart
[is] to...assure that [applicable research] conform[s] to appropriate ethical standards and relate[s] to important
societal needs.”31 Like its statutory counterpart at 42 USC §§ 289g, 289g-1 and g-2, 45 CFR § 46.201-211
attempts to address the particular concerns inherent in fetal research and to reduce attendant risks. These 
protections include (1) provision for stringent IRB review;32 (2) pre-studies on animals and nonpregnant 
individuals;33 (3) an assessment of minimal risk to the fetus (except where the research purpose is intended 
“to meet the health needs” of the mother or the fetus);34 (4) exclusion of investigators from any involvement in
the decision to terminate a pregnancy or any assessment of fetal viability;35 and (5) prohibition on inducements
to terminate a pregnancy for research purposes.36 Specific restrictions are imposed on the inclusion of pregnant
women or fetuses in utero in research activities.37

Of special relevance to fetal tissue research, 45 CFR §§ 46.209 and 210 address requirements for federal
funding of activities directed towards the fetus ex utero, including nonviable (but still living) fetuses.38 Section
46.209 focuses on viable and nonviable (but still living) fetuses.39 Until a determination has been made of 
fetal viability, no research may occur unless (1) there is no additional risk to the fetus and the purpose is the
development of important biomedical knowledge that cannot be obtained by other means; or (2) the purpose
is to enhance the viability of the particular fetus to the point of survival.40 Once viability is determined, the 
regulation specifies that research on a nonviable fetus may only occur where (1) vital functions of the fetus are
not artificially maintained; (2) experimental activities that would themselves terminate heartbeat or respiration
are not employed; and (3) the underlying purpose of the research is the development of important biomedical
knowledge that cannot be obtained by other means.41 Where a fetus ex utero is determined to be viable, its 
status is protected under 45 CFR § 46.101 et seq. as a human subject.42 Note finally that research on fetuses for
which viability has not been determined, or fetuses that have been deemed nonviable, may occur only where
the mother and father are legally competent and have given their informed consent, or where only the mother
consents if the father’s identity or whereabouts cannot be ascertained; he is not reasonably available; or the
pregnancy resulted from rape.43

45 CFR § 46.210 provides fewer limitations and deals exclusively with research involving the dead fetus,
fetal material derived from dead fetuses, or the placenta.44 The regulation states that “activities involving the
dead fetus, macerated fetal material, or cells, tissue, or organs excised from a dead fetus shall be conducted
only in accordance with any applicable state or local laws regarding such activities.”45 As commentary infra 
suggests, at least some analysts, perhaps including the DHHS General Counsel, conclude that 45 CFR § 46.210
is the only regulatory component of Subpart B that is applicable in the context of fetal tissue transplant research
or research in which fetal cellular material or tissue is separated from the fetus as a whole for experimentation.
(This position is supported by commentators like Judith Areen arguing from textual analysis of Subpart B,
while others conclude on a practical basis that it is simply not possible to extract tissue for research purposes
from living, nonviable or viability undetermined fetuses in a way that involves “minimal risk.”) Interested
members of the NIH community, in commenting on this paper in its draft form, argue that living, nonviable, or
viability-undetermined fetuses should not be considered a source of fetal material for research of the type con-
templated here (for the practical reasons described supra), but still support the application of other protective
provisions within Subpart B for fetal tissue research in addition to Section 46.210.46 Uncertainty over whether
and to what degree individual sections of Subpart B are controlling for fetal-derived stem cell research may
cloud efforts to pursue study in this area.
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II. 45 CFR §§ 201-210, Subpart B – Proposed Rule
On May 20, 1998, DHHS released for public comment its proposal to revise and rewrite 45 CFR §§ 46.201-210,
Subpart B, “Additional DHHS Protections for Pregnant Women, Human Fetuses, and Newborns Involved as
Subjects in Research, and Pertaining to Human In Vitro Fertilization.”47 The changes contained in the proposed
rule are the product of an intensive 14-month review of existing Subpart B regulations by the NIH Office for
Protection from Research Risks (OPRR) Public Health Service Human Subject Regulation Drafting Committee.48

The newly revised regulations have not been finalized by the Department and do not presently supercede the
original 1975 Subpart B (discussed supra). While the regulations have been substantially reorganized under 
the proposed rule, in general there are only a few changes that are material to fetal tissue research as it is 
discussed here. 

Four proposed revisions are worth noting. First, new 45 CFR § 46.201(b) applies the categories of noncon-
troversial research deemed exempt from regulation in Subpart A at 45 CFR § 46.101(b)(1)-(6) to Subpart B.49

Second, the regulations governing fetal research have been rewritten, but not substantively changed, to reflect
(i) “fetuses may be involved in research where the risk is not greater than minimal;”50 or (ii) where “any risk 
to the fetus which is greater than minimal is caused solely by activities designed to meet the health needs of 
the mother or her fetus;”51 (iii) “any risk is the least possible for achieving the objectives of the research;”52

(iv) Institutional Review Boards (IRBs) are no longer required to determine the beneficial purpose of the
research (e.g. whether the protocol involves “the development of important biomedical knowledge which 
cannot be obtained by other means”);53 (v) “consent of the father is not required;” rather, “consent of the 
mother or her legally authorized representative is required” [after she is]...“informed of the reasonably fore-
seeable impact of the research on the fetus.”54 Third, parental consent requirements for ex utero living nonviable
and viability-undetermined fetuses were amended somewhat.55 Finally, a revised 45 CFR § 46.206 relating to
dead fetal and placental material, like its predecessor subsection 46.210, retains the controlling status of State
regulation codified in the earlier 1975 rule, but also includes a new and unrelated paragraph (b) directing 
that any living individual who becomes personally identified as a result of research on dead fetal or placental
material must be treated as a research subject and accorded the protections of 45 CFR §§ 46.101 et seq.56

III. Federal Common Rule – 45 CFR §§ 46.101, Subpart A
45 CFR § 46.101, Subpart A, also termed the “federal Common Rule,” governs federally supported human
subjects research generally.57 Important bioethical protections like IRB review, informed consent, and subject
privacy are regulated in detail.58 45 CFR § 46.101(a) provides that “this [Common Rule] applies to all research
involving human subjects conducted, supported or otherwise subject to regulation by any federal Department
or Agency which takes appropriate administrative action to make the [Common Rule] applicable to such
research.” At 45 CFR § 46.102(f), “human subject” is defined as “a living individual about whom an investiga-
tor (whether professional or student) conducting research obtains (1) data through intervention or interaction
with the individual, or (2) identifiable private information.”59 This definition leaves considerable room for
debate over whether fetal tissue research, the derivation of fetal stem cells, and research involving successor
stem cells from fetal sources are governed by the federal Common Rule.60

In considering this question, OPRR has devised a series of decisional charts intended to help researchers
determine when to apply human subjects protections.61 According to OPRR, the investigator must first ask: “Is
there an intervention or an interaction with a living person that would not be occurring or would be occurring
in some other fashion, but for this research?”62 If the answer is yes, “human subjects [are] involved. Follow 45
CFR 46 or meet criteria for exemptions.”63 If the answer is no, the chart directs the investigator to ask: “Will
identifiable private data/information be obtained for this research in a form associable with the individual?”64

The term “associable” is defined as meaning that “the identity of the subject is or may be readily ascertained or
associated with information.”65
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The outcome of OPRR’s first decision point is somewhat unclear. Certainly the decision to abort and the
abortion itself are separate from the research activity (not an “interaction”). Removal of cellular material from
the dead abortus, while qualifying as an interaction, would not involve any “living individual.”66 The best argu-
ment seems to be that the obtaining of consent to use donated fetal tissue for research purposes constitutes an
interaction with the mother/donor (a “living individual”) sufficient to invoke the Common Rule. However, the
obtaining of consent is not itself a part of the research, and further, researchers are under no obligation to
obtain consent pursuant to 42 USC § 289g-1(b) where the underlying activity does not involve “research on
the transplantation of human fetal tissue for therapeutic purposes.”67

On the latter decision point, OPRR’s question regarding identifiable private data or information raises similar
concerns. Does any identifying information accompany the delivery to investigators of fetal material used in the
derivation of stem cells (or the resulting stem cells themselves if derivation took place off-site)? Certainly the
tissue mass itself, divorced from any medical record, would not qualify as an identified sample. The abortion
provider would probably retain identifying records about its clients and their decision to donate (useful unless
tissue samples from multiple abortuses were aggregated), but perhaps a third party who dissected the fetus,
extracted the necessary germ cells, or derived usable stem cells would not. The abortion provider would not 
be obliged to maintain identifying records to pass on to researchers pursuant to 42 USC § 289g-1(d)’s audit
requirement unless that experimental activity qualified under the enabling scope of therapeutic transplantation
research at 42 USC § 289g-1(a). Even so, it is not clear from 42 USC § 289g-1(c)’s enumeration of researcher
duties that information regarding the “identity of the subject” would ever be passed on to the project
investigator (or, for that matter, what the term “subject” actually means in a fetal experimentation context 
[the mother/donor or the fetus]).

Finally, recall that OPRR references statutory exemptions to the Common Rule at 45 CFR § 46.101(b)(4). 
In order to be considered exempt, “this research [must] use solely existing data or specimens,” those materials
must be “publicly available,” and the investigator cannot record information “in such a way that it can be
linked to the subject.”68 The term “existing” is defined as meaning “collected (i.e. on the shelf) prior to the
research for a purpose other than the proposed research. It includes data or specimens collected in research
and nonresearch activities.”69 The definition’s emphasis on the preexisting status of specimen material may
make it unlikely that stem cell research will be exempted. However, to the extent that fetal material is harvested
by a clinic or other third-party processor for general “research use” and only then specifically directed to a 
project or investigator doing fetal stem cell derivation or stem cell research, it may not be difficult to establish
that fetal material was “on the shelf” for some short duration necessary to qualify for exemption from the
Common Rule. Compounding the uncertainty, 45 CFR § 46.101(i), footnote 1 provides inter alia that “the
exemptions at 45 CFR 46.101(b) do not apply to research involving prisoners, fetuses, pregnant women, or
human in vitro fertilization, Subparts B and C.” This footnote is presumably explanatory and is not a part of 
the regulation itself. Its language seems to take “fetuses” and “human in vitro fertilization” out of the exempted
category, but the overall effect is not entirely clear given the text of new 45 CFR § 46.201(b)-(c).70

Relevant to the question, supra, of which individual subsections of 45 CFR 46, Subpart B apply to fetal 
stem cell research, 45 CFR § 46.201 (“Applicability”) provides that “the requirements of this subpart [B] are 
in addition to those imposed under the other subparts [A, C, and D] of this part [46—Human Subjects
Protections].” This invoking reference to the Common Rule through Subpart B may mean that by clearly falling
under 45 CFR § 46.210 (“Activities involving the dead fetus, fetal material, or the placenta”), research involv-
ing fetal material will qualify for human subjects protections under Subpart A even if such material presents
conceptual difficulties that would make it unlikely to qualify independently for inclusion under the Common
Rule. In the alternative, it may instead be argued that failure to qualify for inclusion under the Common Rule
at 45 CFR §§ 46.101 and 46.102(f) effectively precludes any Common Rule application whatsoever for fetal
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stem cell research, avoiding Subpart B no matter what 45 CFR § 46.210 may provide (and rendering section
46.210 meaningless). Finally, it may simply be the case that fetal-derived stem cell research can fail to qualify
under Subpart A but nevertheless satisfy Subpart B (accepting section 46.201 but concluding that no additional
requirements are imposed under other subparts). There appears to be no textual basis for preferring one inter-
pretation over another; OPRR may wish to clarify this question.

D. Uniform Acts

Uniform Anatomical Gift Act
71

Originally promulgated to encourage organ donation for transplantation, the Uniform Anatomical Gift Act
(UAGA) has been widely enacted into law by the states.72 First proposed in 1968 in a version enacted by all
fifty states and the District of Columbia, a 1987 revision has been enacted by twenty-two states.73 The UAGA is
relevant not only because federal fetal tissue statutes and regulations explicitly condition funding and authority
on compliance with state and local laws, but also because private researchers are bound by state statute even
absent federal authority. In its 1987 definition, UAGA defines a “decedent” as a “deceased individual [that]
includes a stillborn infant or fetus.”74 The law permits the use of human tissue for the purposes of education,
research, or the advancement of science.75 It requires that an attending physician determine the time of death,
and like 42 USC § 289g-1(b), the Act provides that informed consent must be obtained prior to the donation
of any tissue.76 Like 45 CFR § 46.209(d), parents of the fetus retain ultimate authority to decide whether to
make a donation.77

Several sections of UAGA may be materially different from existing federal law and regulation. For example,
an entire body or parts of a body may be donated as an “anatomical gift” to a recipient, including individual
donees.78 This section is consistent with 42 USC §§ 289g-1(b)(1)(B)-(C) and 289g-2(b)(1) only where designa-
tion by the donor of a recipient for aborted fetal tissue means a designated researcher or research facility (since
designation or even knowledge of an individual transplant recipient is prohibited), or where fetal tissue is
donated for research not involving transplantation.79 In addition, the Act provides that “neither the physician 
or surgeon who attends the donor at death nor the physician or surgeon who determines the time of death 
may participate in the procedures for...transplanting a part.”80 This section, although waivable, appears slightly
more stringent than statutory and regulatory restrictions at 42 USC § 289g-1(c)(4) and 45 CFR § 46.206(3) 
on researcher involvement in the decision or act of abortion, prohibiting researchers’ physical presence or 
assistance at the clinical procedure from which fetal tissue for research is derived.81 Finally, commentators have
noted that, unlike 45 CFR § 46.209(b), which addresses the issue of living but nonviable fetuses, UAGA appar-
ently does not. “UAGA does not apply to tissue donations from live persons, such as blood donations, skin
donations, bone marrow, or kidney donations, so there may be no applicable law for fetal donation in such
cases.”82 The authors suggest that “UAGA is probably best applied by analogy until an amendment can resolve
this point.”83

In other areas, the UAGA closely tracks federal statutory provisions and, as a result, may share similar diffi-
culties. Sections 10(a)-(b) of the uniform Act, included in the 1987 revisions, prohibit the actual sale or pur-
chase of any human body parts for any consideration beyond the amount necessary to pay for expenses
incurred in removal, processing, and transportation of the tissue.84 This is essentially the same proscription
included at 42 USC § 289g-2(a) barring the acquisition or transferal of fetal tissue for “valuable consideration,”
with the same exceptions.85 One commentator has argued that the federal provision (and by extension UAGA)
is unenforceably vague in its definition of reasonable processing fees, “leav[ing]...room for unscrupulous tissue
processors to abuse the law....”86 Drafters on the federal level and in the states that have enacted UAGA’s 1987
no-sale provision have attempted to address this concern by making violation of the section a felony with 
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substantial penalties.87 Some states have added a further clarification in their enactment to indicate that the
donation of human tissue for transplantation is to be understood as a service and not a sale.88

E. Case Law
Any consideration of court-derived law in the area of fetal tissue research and transplantation will conclude 
that litigation directly related to this subject is relatively uncommon. A wide range of cases deserve mention
however, including those affecting privacy and reproductive freedom generally;89 donative autonomy;90

informed consent;91 self-determination and surrogate decision-making;92 determination of brain death and/or
viability;93 allocation of parental authority among competing parties;94 fetal tort rights;95 biological property
interests;96 and the ability of Congress to regulate fetal tissue use or transfer in interstate commerce, among 
others.97

Only a few cases touch directly on the subject of fetal tissue research itself.98 While numerous states have
enacted laws affecting or regulating fetal experimentation, an important statute to face scrutiny on that issue
was enacted by Louisiana in 1978. La. Rev. Stat. Ann. § 40:1299.31 et seq. forbade virtually all research or
study involving the fetus or fetal tissue (“a live child or unborn child”) not “therapeutic” to that child.99 The
statute protected the fetus in utero, but did not address ex utero fetal tissue except by implication. In 1981,
the Louisiana legislature expanded the Act’s scope to include aborted fetal tissue in its prohibition.100 In its 
initial review, the court considered only the pre-1981 act (without the fetal tissue amendment), holding that
plaintiffs’ failure to demonstrate the statute’s negative impact on the right of privacy left the court to conclude
that “no obstacle has been placed in the path of the woman seeking abortion.”101 Under the resulting rational
basis analysis, the court found that the statute was rational because it tended to protect the public from the
“dangers of abuse inherent in any rapidly developing field.”102 The statute was challenged again after the 
1981 amendment and included a showing by plaintiffs that a prohibition on research did burden the right of
privacy.103 Reversing its earlier decision, the court found that the revised statute infringed on the fundamental
right of privacy and applied strict scrutiny analysis. The court concluded that a research ban did not further 
the state’s compelling interest in protecting the health of the woman and that its interest in the potential life 
of the unborn did not continue past the death of the fetus.104 Finally, the district court addressed the statute’s
vagueness, noting that it was not possible, ex utero, to distinguish between fetal and maternal tissue or the
products of spontaneous and induced abortions.105 On appeal to the Fifth Circuit, the court ignored the district
court’s analysis entirely, finding instead that the term “experiment” as used in the statute’s prohibition against
fetal experimentation was unconstitutionally vague.106 “The whole distinction between experimentation and
testing, or between research and practice, is…almost meaningless,” such that “experiment” is not adequately
distinguishable from “test.”107 As a criminal prohibition without effective standards, the statute was deemed
void.108

A less stringent Utah statute was examined by the Tenth Circuit in 1995 in Jane L. v. Bangerter and rejected
on similar grounds.109 Unlike the Louisiana law, Utah Code Ann. § 76-7-310 permitted discretionary experi-
mentation aimed at acquiring genetic information about the embryo or fetus. A lower court upheld the statute
by narrowly interpreting the term “experimentation” to mean “tests or medical techniques which are
designed solely to increase a researcher’s knowledge and are not intended to provide any therapeutic benefit 
to the mother or child.”110 The Tenth Circuit disagreed, arguing that the district court “blatantly rewrote the
statute, choosing among a host of competing definitions for ‘experimentation.’”111 The court further concluded
that the word “benefit” was itself ambiguous: “If the mother gains knowledge from a procedure that would
facilitate future pregnancies but inevitably terminate the current pregnancy, would the procedure be deemed
beneficial to the mother? Does the procedure have to be beneficial to the particular mother and fetus that are
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its subject?”112 Without clear boundaries between permissible action and criminal conduct, the statute was
deemed unconstitutionally vague and invalid.113

Finally, an Illinois district court in Lifchez v. Hartigan114 considered a claim by a class of reproduction and
infertility specialists seeking to invalidate a criminal misdemeanor statute that prohibited “experiment[ation]
upon a fetus produced by the fertilization of a human ovum by a human sperm unless such experimentation 
is therapeutic to the fetus thereby produced.”115 Plaintiffs claimed that the words “experimentation” and “thera-
peutic” rendered the statute vague and unconstitutional, and the district court agreed. “[P]ersons of common
intelligence will be forced to guess at whether or not their conduct is unlawful….[T]here is no single accepted
definition of ‘experimentation’ in the scientific and medical communities.”116 The court observed that experi-
mental procedures evolve quickly into routine diagnostic and therapeutic interventions, and tests to obtain
information about a fetus’ development often are not therapeutic to the fetus in the sense meant by that term.117

The court was also troubled by the possibility that a term like “therapeutic” might prohibit assisted-
reproduction technologies generally, or impede the detection or novel treatment of disorders that are considered
life-threatening to the mother.118 Under this analysis, the court decided that a scienter (knowledge or intent)
requirement included in the Illinois statute did not mitigate vagueness where the law “has no core meaning 
to begin with.”119 Rather, the court expanded its vagueness argument to conclude that potential restrictions 
on a woman’s reproductive decision arising from the law’s broad effect and definitional uncertainty were an
encroachment on the essential right of privacy as outlined by the Supreme Court in Griswold and Roe.120

F. State Law
The National Bioethics Advisory Commission recently commissioned Lori B. Andrews, J.D., a professor at the
Chicago-Kent College of Law, to examine legislative activity on the state level, surveying and reporting appli-
cable state law and regulation that affects research on stem cells (including fetal-derived embryonic germ [EG]
cells.)121 Andrews reports that 24 states do not have laws specifically addressing research on embryos or fetuses.
Of the remaining 26 states and the District of Columbia, variation among statutes is the norm. Twelve states
within the enacting group apply regulations only where the research involves fetal material derived from 
elective abortion (by extension, permitting research involving fetal material from stillborn or miscarried 
abortuses). Six states ban research altogether if it involves dead aborted fetuses. By contrast, six states
permit fetal research where the fetus is dead, but mandate that the donor must provide consent. At least one
state bans research involving “live” fetuses. Some states also extend their statutory reach beyond the abortus
itself to regulate the resulting organs or tissues. 

In the area of informed consent, Andrews notes that while six states require donor consent,122 none of the
state statutes affecting embryo and fetus research (other than New Mexico’s “live fetus” statute) specifically
address the kind of information that must be provided to the progenitors before they are asked for consent.
New Mexico requires that the donor who accedes to research use of her fetus be fully informed regarding 
possible impact on the fetus, but applies that requirement only in the context of “live” fetuses. Note that
Pennsylvania reiterates 42 USC § 289g-1(c) by requiring that research investigators (rather than donors) be
informed of how the tissue on which they work was procured. Finally, while Andrews does not include 
UAGA-derived consent in her survey, every state and the District of Columbia has enacted a version of proxy-
donor consent that would presumably apply in those cases where an investigator seeks fetal tissue from an
individual donor rather than approaching a clinic (legal insofar as the donation does not carry a recipient 
designation).123

Addressing the UAGA, Andrews highlights the conflict in many states’ donor designation statutes with 
existing federal law. She also identifies state laws whose restrictions regarding choosing tissue recipients are
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broader than federal law, and may have implications for stem cell research.” Andrews cites Pennsylvania, where
“no person who consents to the procurement or use of any fetal tissue or organ may designate the recipient of
that tissue or organ, nor shall any other person or organization act to fulfill that designation.”124 On the issue 
of commercialization, Andrews’ examination of UAGA-related statutes surfaces the possibility of fetal tissue 
sale for research purposes (currently prohibited under the post-1987 UAGA revision). Eight states ban payment
for fetuses for any purpose. Only Minnesota prohibits sale of living fetuses or nonrenewable organs while 
permitting “the buying and selling of a cell culture line or lines taken from a [dead fetus]....”125 Twenty states 
have enacted UAGA statutes that include the fetus in the definition of “decedent” and also prohibit the sale of
decedent organs and/or organ parts.126 Note that the range of statutory language and problems inherent in the
UAGA itself make it difficult to characterize even these states’ statutes as absolutely prohibiting the sale of fetal
tissue for research purposes (a definitive conclusion is not possible without litigation to test the statutes). Only
Virginia unambiguously prohibits the sale of “any natural body part for any reason including but not limited 
to medical and scientific uses such as transplantation, implantation, infusion, or injection.”127 Finally, six states’
statutes prohibit the sale of human organs but fail to include a definition of “valuable consideration” that 
stipulates an exemption for miscellaneous overhead expenses. Sixteen states provide such an exemption.128

G. Commentary

I. Directed Donation
The issue of recipient-specified (or “directed”) donation of fetal tissue for research or transplantation is an area
of ambiguity under the law that deserves further consideration. Under statute, 42 USC § 289g-2(c)(1) provides
a fine and/or incarceration for any person who “solicit[s] or knowingly acquire[s], receive[s], or accept[s] a
donation of human fetal tissue for the purposes of transplantation…into another person [where] the donation
will be or is made pursuant to a promise…that the donated tissue will be transplanted into a recipient 
specified by such individual” (42 USC § 289g-2(b)(1)). The law also proscribes any inducement to donate on
the basis of a promise that “the donated tissue will be transplanted into a relative of the donating individual” 
(42 USC § 289g-2(b)(2)). Three qualifying criteria are necessary for this statute to apply: the solicitation or
acquisition must be “for the purpose of transplantation…into another person” (42 USC §§ 289g-2(b)); 
the donation “affects interstate commerce” (42 USC § 289g-2(b)); and the tissue “will be or is obtained
pursuant to an induced abortion” (42 USC § 289g-2(b)). 

In its enactment, Congress has attempted to isolate the decision to abort from any consideration that the
aborted tissue may benefit someone known to the donor, fearing that such knowledge would influence the 
initial termination decision.129 This is demonstrated more generally at 42 USC § 289g-1(b)(1), requiring that
the donor, prior to donation, affirm in writing that such decision “is made without any restrictions regarding
the identity of individuals who may be the recipients of transplantations of the tissue; and [that] the [donor]
has not been informed of the identity of any such individuals.” A written statement must be supplied from the
attending physician affirming, inter alia, that the donor’s decision to abort was separated from (and prior to) 
the decision to donate tissue and that the statements contained in the donor’s written affirmation were in fact
true (42 USC § 289g-1(b)(2)). Researchers involved in fetal tissue transplantation are permitted to use donated
material from any source on the condition that they also affirm, inter alia, that the researcher “has had no part
in any decisions as to timing method, or procedures used to terminate the pregnancy made solely for the 
purposes of the research” (42 USC § 289g-1(c)).130 Researchers are also subject to the aforementioned criminal
penalties for procuring fetal tissue for directed donations at 42 USC § 289g-2(b).

The real difficulty with directed donation resides not so much in the text of 42 USC § 289g-2 or in federal
law generally, but in the apparent conflict both in language and in spirit with Section 6(a)(3) of the UAGA.131

The UAGA specifies that permissible donees for organ transplant or research are “(a)(1) a hospital, physician,
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surgeon, or procurement organization for transplantation, therapy, medical or dental education, research, or
advancement of medical or dental science; (a)(2) an accredited medical or dental school, college, or university
for education, research, advancement of medical or dental science; or (a)(3) a designated individual for trans-
plantation or therapy needed by that individual.” No restrictions comparable to 42 USC §§ 289g-1(b) or 
289g-2(b) are present anywhere in the UAGA, a widely adopted model act whose core tenet “require[s] that 
the intentions of a donor be followed.”132 The conflict between federal statutes and regulations and state law
incorporating the UAGA is not an easy one. Ordinarily, one or more theories of legislative preemption provide
that federal statutes supercede those of the subordinated states. However, both 42 USC § 289g-1(e) (applicable
to DHHS and its grantees) and 45 CFR § 46.210 (applicable to DHHS and its grantees whose research involves
dead fetuses or fetal material) explicitly condition research access to fetal tissue on compliance with “applicable
State or local laws regarding such activities.”

A review of presently enacted UAGA statutes reveals only one state, Vermont, that has omitted the conflict-
ing subsection (a)(3) from its enactment.133 The remaining jurisdictions, including the District of Columbia,
permit designated donation of organs or tissue for transplant, research, or other purposes. It is not necessarily
the case, however, that the apparent conflict in law is irremediable. Rather, one could reasonably argue that
what state statutes uniformly permit (recipient designation), is nevertheless prohibited in the limited context 
of fetal tissue donations for transplantation research or therapy conducted by agency scientists or extramural
grantees. The explicit statutory subordination to state law at 42 USC § 289g-1(e) and 45 CFR § 46.210 may
create the perception of some analytic circularity in this approach, but it seems extremely unlikely that permis-
sion from countervailing state statutes could enable agency conduct that federal statutory language expressly
forbids. Commentators who have considered the question have rightly noted that this statutory conflict would
appear to be ripe for resolution.134 Given the wide prevalence of enacted UAGA statutes throughout the states,
it would be significantly more feasible for Congress to amend 42 USC § 289g-1(e) in a way that clarifies the
preemptive status of federal jurisdiction on the narrow question of directed donation.135

II. Statutory and Regulatory Research Limitations
The scope of federal authority to pursue various types of research involving human fetal tissue is not altogether
straightforward under the statutes or accompanying regulations. For analytical purposes, it is useful to divide
fetal-involved research activities into three broad categories: (a) therapeutic fetal tissue transplant research; 
(b) fetal tissue research not involving transplantation; and (c) nontherapeutic fetal tissue transplant research.
We will consider each category in turn.

(a) Therapeutic fetal tissue transplant research
Federal statutory and regulatory guidance is somewhat less ambiguous in this research category. For pragmatic
purposes, the NIH Revitalization Act of 1993 divides research science relating to transplantation into public
and private sectors. 42 USC § 289g-1 is directed exclusively at those activities which the DHHS may 
in its discretion conduct through its own scientists or through extramural grantees. The statute permits “the
[DHHS] Secretary…[to] conduct or support research on the transplantation of human fetal tissue for thera-
peutic purposes…regardless of whether the tissue is obtained pursuant to a spontaneous or induced abortion
or…stillbirth” (42 USC § 289g-1(a)). Accordingly, the mechanisms included in 42 USC § 289g-1 to ensure 
that a firewall exists between donor and researcher are applied only in those instances where DHHS or its 
subordinates perform research of a type described in the Act. Regrettably, the statute fails to define the term
“therapeutic” or to articulate the scope of what it means by “transplantation.”136

By contrast, 42 USC § 289g-2 applies more broadly to include both public and private-sector research, 
covering “any person,” (42 USC § 289g-2(a)-(b)) irrespective of funding status or governmental affiliation, who
acquires fetal tissue. The prohibition on sale of tissue at Section 2(a) covers all transactions involving human
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fetal tissue, irrespective of purpose or category, and is applicable where a transfer occurs “[1] for valuable 
consideration [2] if the transfer affects interstate commerce.” Section 2(b) imposes additional donative limits
and covers “any person” who acquires human fetal tissue “[1] for the purpose of transplantation of such tissue
into another person [2] if the donation affects interstate commerce, [and] [3] the tissue will be or is obtained
pursuant to an induced abortion…” (42 USC § 289g-2(b)). Inasmuch as most or all research transactions will
involve interstate commerce, the determinative criterion for 42 USC § 289g-2(a) is (1) valuable consideration;
and the criteria for 42 USC § 289g-2(b) are (1) transplantation into a human recipient; and (2) induced
abortion as the tissue source. No mention was included by the drafters in §§ 289g-2(a) or (b) of any restric-
tions on the “therapeutic” purpose or intent of research conducted under 42 USC § 289g-2.

The question of regulatory limitations is somewhat clouded. In her 1988 study for the Human Fetal Tissue
Transplantation Research Panel, Judith C. Areen documents “four quite different interpretations of the current
regulations….”137 The problem Areen identified, and one which remains unresolved, is how to determine
whether individual subsections of 45 CFR Section 46, Subpart B are applicable to human fetal tissue transplan-
tation research. Most obviously, there is 45 CFR § 46.210 which covers activities involving “the dead fetus,
macerated fetal material, or cells, tissue, or organs excised from a dead fetus,” and provides that such activities
are controlled by state or local laws where applicable.138 This “single section interpretation” is contrasted with
“double,” “triple,” and “four section” interpretations that purport to include, respectively, sections 46.206 
(general limitations); 46.205 (additional duties for the IRB); and 46.209 (regulations applicable to viable and
viability-undetermined fetuses ex utero).139 On the basis of her own textual analysis, Areen concludes that the
“one section” theory is correct and that only 45 CFR § 46.210 applies to fetal tissue transplantation research.140

This position was recently supported, at least by implication, by the DHHS General Counsel’s office.141 Areen
notes that the Association of American Medical Colleges had conversely adopted the “double section” theory.142

It appears from available commentary that other writers have not considered the issue carefully, with some 
adopting a modified “double section” theory that applies as relevant only sections 46.209 and 46.210, while
others appear to agree with Areen.143 The author aptly concludes that “it is imperative that the Department 
clarify which of the [interpretations] is correct.”144

(b) Fetal tissue research not involving transplantation
This is an area of research that has not been particularly controversial. DHHS and NIH have funded and con-
tinue to fund research of this type with congressional oversight and seeming approval. Research involving
human fetal tissue that excludes transplantation is not addressed by 42 USC § 289g-1 and 289g-2(b) and is
otherwise more generally regulated at 42 USC §§ 289g, 289g-2(a), 274e and 45 CFR Section 46, Subpart B.
While this conclusion is not stipulated in statutory or regulatory text (other than DHHS’ broad enabling
statutes), it was accepted practice even during the fetal tissue transplant moratorium that other types of non-
transplant research involving fetal tissue would still receive funding on an uninterrupted basis.145 Inasmuch as 
it is widely believed that Congress did not act to constrict the scope of permissible fetal tissue research in this
area when it enacted the NIH Revitalization Act of 1993, it can be reasonably argued that those activities 
which NIH funded or conducted prior to the moratorium’s having been lifted could legitimately be funded 
or conducted thereafter. 

From this analysis, one might conclude that research of the type conducted by Drs. Shamblott and Gearhart
et al.—in which primordial germ cells were cultured from “gonadal ridges and mesenteries of 5- to 9-week
postfertilization human [fetal] embryos (obtained as a result of therapeutic termination of pregnancy….)”146 but
not intended for transplant—would not be regulated by 42 USC § 289g-1’s transplant “firewall” or the donative
limitations at 42 USC § 289g-2(b) (excepting 42 USC § 289g-2(a)’s general prohibition of tissue sale, which is
applicable). Rather, researchers pursuing this type of basic science in the future could proceed outside 42 USC 
§ 289g-1 and 289g-2(b), subject to regulations that limit their ability to use cells extracted from a living, 
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non-viable fetus (42 USC § 289g; 45 CFR § 46.209); by state law where applicable (42 USC § 46.210); or
where their research matures to a point that it can be described as intended for transplantation. Seeming to
support this analysis, NIH Director Dr. Harold Varmus has stated that the development of transplantation 
science is only one reason for conducting fetal-derived stem cell research; other areas include “how stem cells
differentiate into specific types of cells…which, in turn, could lead to the discovery of new ways to prevent 
and treat birth defects and even cancer”; and “pharmaceutical development…study[ing] the beneficial and
toxic effects of candidate drugs in many different cell types and potentially reduc[ing] the numbers of animal
studies and human clinical trials required for drug development.”147

In formulating Commission policy on this question, it is worth considering that the Gearhart exclusion
argument is not uniformly accepted. DHHS General Counsel Harriet Rabb, in a January 1999 memorandum 
to NIH Director Varmus, concludes somewhat inexplicably that “[t]o the extent human pluripotent stem cells
are considered human fetal tissue by law, they are subject to…the restrictions on fetal tissue transplantation
research that is conducted or funded by DHHS, as well as to the federal criminal prohibition on the directed
donation of fetal tissue.”148 General Counsel Rabb examines the definition of “fetal tissue” at 42 USC § 289g-1(g)
which “means tissue or cells obtained from a dead human embryo or fetus after a spontaneous or induced
abortion, or after a stillbirth” and observes that “some stem cells, for example those derived from the primor-
dial germ cells of nonliving fetuses, would be considered human fetal tissue for purposes of [federal law].”149

Having concluded (we think correctly) that primordial germ cells extracted from nonliving fetuses are a type 
of fetal tissue, the General Counsel goes on to apply, without explanation, the prohibition on sale of fetal tissue
at 42 USC § 289g-2(a); firewall restrictions at 42 USC § 289g-1; the remaining donative limitations at 42 USC
§ 289g-2(b); and the single section 46.210 of 45 CFR.150 While it is clear from the text of the statute that 42
USC § 289g-2(a)’s prohibition on fetal tissue sale was intended to apply broadly, both 42 USC § 289g-1 and
289g-2(b), like NOTA’s prohibition at 42 USC § 274e(a), are explicitly limited to the narrow research context
of transplantation. It would appear that the General Counsel believes that research of the type conducted by
Drs. Shamblott and Gearhart et al. represents transplantation research of sufficient maturity to qualify for regu-
lation under the statutes, but no argument or analysis is presented to support this conclusion. Nor, finally, is it
clear why the General Counsel chose to apply only 45 CFR § 46.210 (she adopts the “one section” theory
without explanation).

(c) Nontherapeutic fetal tissue transplant research
Without question, this category represents an area of potentially important research science that deserves
greater clarity. The statutes and regulations themselves are essentially silent on nontherapeutic fetal tissue 
transplantation research and the scope of research activity that can be considered permissible. The same broad
regulations that affect the prior category (42 USC § 289g; 289g-2(a); one or more subsections of 45 CFR
Section 46, Subpart B; and state and local laws where appropriate, see 45 CFR § 46.210) are almost certainly
applicable here. Further, given the language of 42 USC § 289g-1 and 289g-2, it seems clear that scientists in the
private sector are able to pursue nontherapeutic transplant research, including transplantation into a human
recipient, subject only to the tissue sale prohibition at 42 USC § 289g-2(a) and the donative restrictions at 
42 USC § 289g-2(b). However, the structure and language of § 289g-1 and 289g-2 leave unanswered the 
question of whether federal intramural scientists or extramural grantees could conduct research (or even ignore
firewall restrictions) where the transplantation research is not “for therapeutic purposes.” This uncertainty is 
particularly acute given the absence of criminal penalties at 42 USC § 289g-1 concomitant with those provided
at 42 USC § 289g-2(c). It might be argued that 42 USC § 289g-1 permits one type of transplant research
(“therapeutic”), is silent as to the other (“nontherapeutic”), and lacks an enforcement mechanism to police 
the difference even if it is assumed that the latter research activity was intended to be forbidden.
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This is almost certainly an anomalous interpretation given the statutes’ origin as a congressional action
intended to revoke the predecessor moratorium and to provide comprehensive guidelines for transplantation
research involving human fetal tissue.151 Normal rules of construction would generally dictate that use of a 
specific term like “therapeutic” to permit what had otherwise been forbidden limits the scope of permissible
action to the general meaning of that term. Congress appears to have intended to apply more stringent 
regulations to governmental or grant-supported transplantation investigators than to researchers working in 
the private sector. By including the term “therapeutic,” Congress expressed its desire to prohibit federal or 
federally-funded nontherapeutic transplantation research, irrespective of tissue source (induced, spontaneous, 
or stillbirth) while failing entirely to explain what this means. The provision seemingly limits the scope of 
permissible transplant research on the federal level to only those procedures whose primary or intended pur-
pose is to provide therapeutic benefit to the transplant recipient herself. Congress’ failure to include penalties 
in 42 USC § 289g-1 like those applied in § 289g-2 should rather be attributed to its assumption that sanctions
were unnecessary to ensure compliance by the executive agency and its extramural research grantees.

It appears that NIH and the Department have attempted to interpret for themselves this puzzling statute,
and may arguably have received tacit support both from Congress and from the General Accounting Office
(GAO) in their interpretation. In its reports to Congress on fetal tissue transplant research (FY 1996–97 and 
FY 1993–95), NIH describes three categories of research involving human fetal tissue: 

[1] Basic research involving human fetal tissue focused on the advancement of knowledge of
basic biological processes….[2] Pre-clinical investigations aim[ed] [at]…further therapeutic
research through transplantation studies in animals or the development of improved method-
ologies for processing and preserving tissue [and]….[3] Projects involving the transplantation
of human fetal tissue into humans [and] classified as therapeutic or clinical research if they are
conducted on human subjects and are aimed at the development of therapeutic approaches for
the cure or amelioration of diseases and disorders.152

The reports are mandated by 42 USC § 289g-1(f) and require the Department to tell Congress what research 
it supports pursuant to 42 USC § 289g-1(a) (the subsection that includes the Department’s enabling language
and the terms “therapeutic” and “transplantation”). All of the research grants that NIH reported to Congress
under section 289g-1(a) were characterized as falling into the third category, either actual transplantation of
human fetal tissue into other humans or follow-up studies on patients whose treatment had included fetal 
tissue transplants.153 In its FY 1993–95 combined report, NIH described a quality-of-life study on Parkinson’s
patients that it had funded at three universities, stating that “since this research does not involve the actual
transplantation of tissue, the funds for the study are not included in the total [fetal tissue transplant] funding 
figure for the year.”154 By its own reporting, its earlier definitional categories, and this admission, NIH seems to
imply that (a) it presently supports what may be variously described as therapeutic or nontherapeutic trans-
plant research; and (b) that such research is only deemed to be controlled by the enabling language and term
“therapeutic” as a limitor where the “research…involves the actual transplantation of tissue.”155 After reporting
twice to the House Committee on Commerce and the Senate Committee on Health, Education, Labor, and
Pensions, it may be assumed that the committees have at least implicitly concurred in the NIH’s definition of 
its authority. Finally, the GAO, in its March 1997 report to the Chairmen and Ranking Minority Members, con-
sidered NIH’s compliance with 42 USC § 289g-1 and 289g-2 and concluded that “the requirements of the act
are being complied with.” It must be admitted that the GAO did not consider the definitional issue in the form
described here, but it read the law closely, and its assessment of NIH’s performance was favorable.

The net effect of all of this seems to be that NIH as a research and granting agency can and will fund 
(a) any therapeutic fetal tissue transplant research, subject to statutory and regulatory restrictions and reporting
obligations (where the “research…involves the actual transplantation of tissue…conducted on human subjects
and…aimed at the development of therapeutic approaches for the cure or amelioration of diseases and
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disorders”); (b) any fetal tissue research (therapeutic or nontherapeutic) not involving transplantation, subject 
to substantially fewer statutory and regulatory restrictions; and theoretically exclude (c) nontherapeutic fetal 
tissue transplant research. In simpler terms, almost any project that involves “the actual transplantation of 
tissue” will generally be styled as “therapeutic transplantation” and treated under the aforementioned section
(a). (NIH’s narrow definition of “transplantation” would exclude every procedure not involving the physical
implantation of fetal tissue into a human.) The NIH definition of “therapeutic” is quite broad, and practically
speaking, any injection of human fetal cells into a human recipient is not likely to be approved if it is not also
at least “therapeutic” in the inclusive sense that NIH understands the term.156 As a result, a narrow definition
of “transplantation,” a broad definition of “therapeutic,” and the reality of human subjects’ protections will
effectively avoid the application of an inferred prohibition against nontherapeutic fetal tissue transplantation
for almost any conceivable research proposal involving human fetal tissue. Following this logic, any project that
does not involve “the actual transplantation of tissue” should be categorized as not transplantation under the
NIH definition (since no cell matter is actually injected into a human recipient) and may be legitimately funded
outside the restrictions established in 42 USC § 289g-1 and 289g-2(b). Note finally that this interpretation
makes the General Counsel’s sweeping analysis even more difficult to understand or to reconcile; the research
conducted by Drs. Shamblott and Gearhart et al. did not involve “the actual transplantation of tissue” (a fact
that should remove it from the transplant category entirely, according to NIH).

III. Prohibition on Sale of Fetal Tissue
A number of issues related to the federal statutory, regulatory, and UAGA prohibitions on sale of human fetal
tissue present areas for further consideration. 42 USC § 289g-2(a) broadly states that “it shall be unlawful 
for any person to knowingly acquire, receive, or otherwise transfer any human fetal tissue for valuable consid-
eration if the transfer affects interstate commerce.” Fetal tissue is defined to mean “tissue or cells obtained 
from a dead human embryo or fetus after a spontaneous or induced abortion, or after a stillbirth” (42 USC 
§ 289g-2(d)(1) [by reference to 42 USC § 289g-1(g)]. “Valuable consideration” is defined by its negation at 
42 USC § 289g-2(d)(3) as “not includ[ing] reasonable payments associated with the transportation, implanta-
tion, processing, preservation, quality control, or storage of human fetal tissue.” A complementary prohibition
at 42 USC § 289g-2(b)(3), more narrowly limited to “donation…for the purpose of transplantation,” makes 
it unlawful to solicit or acquire fetal tissue by “provid[ing] valuable consideration for the costs associated
with…abortion.” DHHS departmental regulations at 45 CFR § 46.206(b), applicable to DHHS scientists and
extramural grantees, provide that “no inducements, monetary or otherwise, may be offered to terminate preg-
nancy for purposes of the [research] activity.” NOTA 42 USC § 274e prohibits acquisition or transfer of 
“any human organ for valuable consideration for use in human transplantation if the transfer affects interstate
commerce.” NOTA states that “the term ‘human organ’ means the human (including fetal) kidney, liver, heart,
lung, pancreas, bone marrow, cornea, eye, bone, and skin or any subpart thereof and any other human organ
(or any subpart thereof, including that derived from a fetus) specified by the [DHHS] Secretary by regulation” 
(42 USC § 274e(c)(1)). The statute’s definition of “valuable consideration” at 42 USC § 274e(c)(2) is effectively
the same as 42 USC § 289g-2(d)(3). 

The 1987 revision of the UAGA at section 10 directs that “(a) a person may not knowingly, for valuable 
consideration, purchase or sell a part for transplantation or therapy, if removal of the part is intended to occur
after the death of the decedent.” Further, “(b) valuable consideration does not include reasonable payment for
the removal, processing, disposal, preservation, quality control, storage, transportation, or implantation of a
part.” The UAGA § 10(c), like its federal counterparts at 42 USC § 289g-2(c) and § 274e(b), provides sub-
stantial criminal penalties for violation. A review of the enacted UAGA legislation discloses two substantive
changes by state legislatures: New Mexico and Nevada omit the phrase “if removal of the part is intended to
occur after the death of the decedent” from § 10(a), and both Oregon and Connecticut omit entirely the
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section prohibiting sale of human organs. The effect of the former has little bearing on fetal tissue research
except to the extent that it may affect work involving living, nonviable fetuses in those states adopting that
redaction, and the latter reflects the apparent consensus among states (only 20 having enacted the necessary
post-1987 UAGA revisions) that organ sale not be made illegal. 

The unwillingness of states such as Oregon and Connecticut to include prohibition of organ sale in their
statutes reflects a wider and unexplained state practice generally on this subject. Whether the legislatures of the
remaining 30 states have consciously chosen to forgo state-enacted bans on organ sale is not known; it is quite
possible that, given an existing version of the UAGA that predates the 1987 revision, inertia has precluded
enactment of the newer prohibition, or simply that the state legislators believe federal prohibitions are suffi-
cient. On the latter justification, there is some question as to whether this rationale actually works. Without
getting deeply enmeshed in the current legal debate over Congress’ ability to regulate state activity through the
commerce clause, it is certainly true that the Supreme Court has begun to place limits on this regulatory power
that did not exist when NOTA or the NIH Revitalization Act of 1993 were enacted.157 Available commentary on
this subject does not adequately address whether fully intrastate research activity (and the associated purchase
or sale of fetal tissue) would be prohibited under federal law, nor has any court considered the question.158

Combining this potential for federal jurisdictional incapacity with the majority of state legislatures’ not having
enacted prohibitions on organ sale, it is at least possible that the sale of human fetal tissue for research or 
transplant may legally occur now or in the future in at least some states.159

Finally, it is probably worth noting what numerous commentators have already observed: the statutes are not
clearly written.160 For example, the reference in 42 USC § 289g-2 and other statutes to “valuable consideration”
lacks meaningful content. While its purpose is generally understandable, the statutes’ use of this ambiguous
term leaves real questions unanswered about the scope of permissible activity under the law. And as cases like
Margaret S., Jane L., and Lifchez demonstrate, definitional ambiguity in this area can be fatal.161 One tactical 
difficulty inherent in the definition is the degree to which various entities, including a range of intermediaries,
are permitted to profit from their participation in the harvest of tissue or its subsequent use in research or
transplantation. On its face, the statutes appear to exclude payments to the donor/mother for any commercial
value the tissue may hold, nor may researchers under 42 USC § 289g-2(b)(3) provide reimbursement for the
cost of the induced abortion. Beyond the donor/mother, however, the issue becomes much less clear. Are the
intermediaries who collect and process the tissue, heretofore not-for-profit foundations, expected to recoup
costs only, or are future commercial entities permitted to charge more? How much more? May research investi-
gators or their institutional partners who immortalize valuable cell lines from fetal tissue legally transfer them
for profit? May cell banks?

In an ambiguity specific to NOTA at 42 USC § 274e, one commentator aptly observed that “the
statute…fails to state clearly what exactly is included in fetal organs and ‘any subparts thereof.’ At the time 
of transplantation, many organs, such as the pancreas and liver, are not yet developed. Thus, what is being
transplanted, from a medical standpoint, are not organs or organ subparts, but precursor cells and tissues.”162

Moreover, “because NOTA does not specifically list, for instance, whether the brain is a controlled organ, it is
unknown whether it is exempt.”163 It could easily be argued that the gonadal ridges and mesenteries of 5- to 
9-week postfertilization embryos used by Drs. Shamblott and Gearhart et al., in their research on the primordial
germ cell would be difficult to categorize developmentally as organs,164 nor are they listed as such by 42 USC 
§ 274e or by any departmental guidelines promulgated pursuant to 42 USC § 274e(c)(1). It may, however, one
day be the case that differentiated successors to pluripotent stem cell cultures will be made to specialize for
transplantation in a way that qualifies them for organ tissue status. Under the circumstances, congressional
action to clarify the definitional issues brought about by medical and technological advances would appear to
be appropriate.165
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72 See National Conference of Commissioners on Uniform State Laws, “A Few Facts About the Revised Uniform Anatomical Gift
Act (1987),” Fact Sheet 1 (1998); Zion, “Legal and Ethical Issues,” 1292.
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73 According to NCCUSL Fact Sheet, 1, the following states have enacted the 1987 revision: Arizona, Arkansas, California,
Connecticut, Hawaii, Idaho, Indiana, Iowa, Minnesota, Montana, Nevada, New Hampshire, New Mexico, North Dakota, Oregon,
Pennsylvania, Rhode Island, Utah, Vermont, Virginia, Washington, and Wisconsin. The two important new sections in the 1987
revision are Section 10 (criminal prohibition on the purchase or sale of body parts, discussed infra) and Section 4 (presumption of
willingness to donate tissue or organs in the absence of known objection after reasonable efforts to discern patient/next-of-kin
intent, not applicable in the context of fetal tissue derived from elective abortion). Gelfand and Levin, “Fetal Tissue Research,”
671–75.

74 UAGA sec. 1(3). But note Zion, “Legal and Ethical Issues,” 1293 (“UAGA…does not differentiate between a fetus donated from a
miscarriage or one given through an elective abortion. Presumably, either type of donation is included, but a certain determination
is difficult.”).

75 UAGA sec. 6(a)(1)-(2).

76 UAGA secs. 8(b); 5.

77 UAGA sec. 3 (preceded in order of proxy donation by spouse or adult child of the decedent); See Gelfand and Levin, “Fetal
Tissue Research,” 679 (“UAGA makes the mother’s consent determinative unless the father objects, and...does not provide for notice
to the father. The federal regulations [at 45 CFR § 46.209(d)] require the father’s consent, unless he is ‘unavailable’ to consent.”).
Note that members of the NIH community who reviewed this paper in draft form have argued that no use of fetal tissue for
research purposes from living, nonviable, or viability-undetermined fetuses is possible under the regulations (no tissue extraction
could be deemed “minimal risk”). As a result, parental consent at 45 CFR § 46.209(d) is not operative.

78 UAGA secs. 1(a); 6.

79 See Zion, “Legal and Ethical Issues,” 1293 (“The act may need an amendment that prohibits specification of a donee….”); 
accord Gelfand and Levin, “Fetal Tissue Research,” 673.

80 UAGA sec. 8(b).

81 See e.g., 45 CFR § 46.206(3) (“Individuals engaged in the activity [of research] will have no part in: (i) Any decisions as to the
timing, method, and procedures used to terminate the pregnancy, and (ii) determining the viability of the fetus at the termination of
the pregnancy”); see also Zion, “Legal and Ethical Issues,” 1294 (“These provisions create a ‘Chinese Wall’ between the individuals
effecting the abortion and those conducting fetal tissue research and transplantation....While this language standing alone would
likely preclude most undue influence, the UAGA also provides for the waiver of the ‘Chinese Wall’....[R]evision may be necessary.”).

82 See Gelfand and Levin, “Fetal Tissue Research,” 671. At least one commentator has suggested that UAGA may not govern any
fetal tissue donation, Jonathan Hersey, “Comment, Enigma of the Unborn Mother: Legal and Ethical Considerations of Aborted
Fetal Ovarian Tissue and Ova Transplantations,” UCLA Law Review 43 (1995):174 (“[I]n the vast majority of abortion procedures,
the woman is alive. Therefore, if one believes that a fetus maintains few or no rights independent of the woman, the UAGA statutes
are inapplicable to fetal tissue donations.”).

83 Id.

84 UAGA secs. 10(a)-(b).

85 42 USC § 289g-2(a) (1997); NOTA prohibits sale of organs for “transplantation,” while UAGA’s somewhat broader proscription
includes “transplantation or therapy, if the removal of the part is intended to occur after the death of the decedent” [italics added].

86 See Goddard, “NIH Revitalization Act,” 394.

87 42 USC § 289g-2(c) (1997); discussion of state laws, infra. But see Hersey, “Enigma,” 113 (“Only the 1987 version of the UAGA
explicitly prohibits sales of procured organs. Thus, unless the states still enforcing the 1968 version have supplementary statutes
banning the purchase and/or sale of fetal tissue and organs, the specter of a cottage industry of fetal reproductive organs looms….”).

88 Defining the transaction as a service rather than a sale may assist regulators and the courts in better distinguishing between 
reasonable overhead (permitted under 42 USC § 289g-2(d)(3) and UAGA 10) and profit (not permitted). It would certainly still be
the case under UAGA that the mother/donor could not be compensated beyond reasonable expenses for donation of fetal tissue,
although such payments may be permissible under federal law for research separated from interstate commerce 
(42 USC §§ 289g-2(a); 274(e)(a)).

89 See e.g., Griswold v. Connecticut, 381 U.S. 479 (1965); Roe v. Wade, 410 U.S. 113 (1973); Planned Parenthood of Southeastern
Pennsylvania v. Casey, 505 U.S. 833 (1992).

90 See e.g., Schloendorff v. Society of New York Hospital, 211 N.Y. 125, 105 N.E. 92 (1914); McFall v. Shrimp, 10 Pa. D. and 
C.3d 90-92 (1978); Matter of Storar and Matter of Eichner, 420 N.E.2d 64 (N.Y. 1981).
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91 See e.g., Salgo v. Leland Stanford Jr. University Board of Trustees, 154 Cal. App. 2d 560, 317 P.2d 170 (1957); Canterbury v. Spence,
464 F.2d 772 (D.C. Cir. 1972), cert. denied, 409 U.S. 1064 (1972).

92 See e.g., Matter of Conroy, 98 N.J. 321, 486 A.2d 1209 (1985); In re Quinlan, 70 N.J. 10, 355 A.2d 647 (1976), cert. denied, 
429 U.S. 922 (1976); Brophy v. New England Sinai Hospital, Inc., 497 N.E.2d 626 (Mass. 1986); Matter of Jobes, 108 N.J. 294, 
429 A.2d 434 (1987); Cruzan v. Director, Missouri Department of Health, 497 U.S. 261 (1990); In re A.C., 573 A.2d 1235 
(D.C. App. 1990); Matter of Baby K, 16 F.3d 590 (4th Cir. 1994), cert. denied, 115 S.Ct. 91 (1994); Carey v. Population Services
International, 431 U.S. 678 (1977); Brotherton v. Cleveland, 923 F.2d 477 (6th Cir. 1991); State v. Powell, 497 So.2d 1188 
(Fla. 1986), cert. denied, 481 U.S. 1059 (1987).

93 See e.g., Youman v. McConnell and McConnell, Inc., 7 La. App. 315 (1927); Porter v. Lassiter, 91 Ga. App. 712, 716, 87 S.E.2d
100, 103 (1955); Hogan v. McDaniel, 204 Tenn. 235, 319 S.W.2d 221 (1958); West v. McCoy, 233 S.C. 369, 105 S.E.2d 88 (1958);
Endresz v. Friedberg, 24 N.Y.2d 478, 248 N.E.2d 901, 301 N.Y.S.2d 65 (1969); Presley v. Newport Hosp., 117 R.I. 177, 365 A.2d 748
(1976) (Kelleher, J., dissenting); Wascom v. American Indem. Corp., 348 So. 2d 128 (La. App. 1977); Wallace v. Wallace, 120 N.H.
675, 421 A.2d 134 (1980); Danos v. St. Pierre, 402 So. 2d 633 (La. 1981); Witty v. American Gen. Capital Distribs., Inc., 727 S.W.2d
503 (Tex. 1987); Webster v. Reproductive Health Services, 109 S.Ct. 3040 (1989); In re T.A.C.P., 609 So.2d 588 (Fla. 1992); Planned
Parenthood of Southeastern Pennsylvania v. Casey, 505 U.S. 833 (1992).

94 See e.g., In the Matter of Baby M, 109 N.J. 396, 537 A.2d 1227 (1988); Johnson v. Calvert, 5 Cal. 4th 84, 851 P.2d 776, 19 Cal.
Rptr. 2d 494 (1993); Davis v. Davis, 842 S.W.2d 588 (Tenn. 1992), cert. denied, 113 S.Ct. 1259 (1993); Hecht v. Superior Court
(Kane), 16 Cal. App. 4th 836, 20 Cal. Rptr. 2d 275 (1993).

95 See e.g. Dietrich v. Northampton, 138 Mass. 14 (1884); Allaire v. St. Luke’s Hosp., 184 Ill. 359, 56 N.E. 638 (1900) (Boggs, J., 
dissenting); Amann v. Faidy, 415 Ill. 422, 114 N.E.2d 412 (1953) (overruling Allaire); Bonbrest v. Kotz, 65 F. Supp. 138 (D.D.C.
1946); Verkennes v. Corniea, 229 Minn. 365, 38 N.W.2d 838 (1949); Wallace v. Wallace, 120 N.H. 675, 421 A.2d 134 (1980); 
Presley v. Newport Hosp., 117 R.I. 177, 365 A.2d 748 (1976).

96 See e.g., York v. Jones, 717 F. Supp. 421 (E.D. Va. 1989); Davis v. Davis, 842 S.W.2d 588 (Tenn. 1992), cert. denied, 113 S.Ct.
1259 (1993); Hecht v. Superior Court (Kane), 16 Cal. App. 4th 836, 20 Cal. Rptr. 2d 275 (1993); Moore v. Regents of the University of
California, 51 Cal.3d 120, 793 P.2d 479, 271 Cal. Rptr. 146 (Cal. 1990), cert. denied, 499 U.S. 936 (1991); Brotherton v. Cleveland,
923 F.2d 477 (6th Cir. 1991); Georgia Lions Eye Bank v. Lavant, 255 Ga. 60, 335 S.E.2d 127 (1985); State v. Powell, 497 So.2d 1188
(Fla. 1986), cert. denied, 481 U.S. 1059 (1987); Tillman v. Detroit Receiving Hospital, 138 Mich. App. 683, 360 N.W.2d 275 (1984).

97 See 42 USC §§ 289g-2(a); 273-274; S.H.D., “Note, Regulating the Sale of Human Organs,” Virginia Law Review 71 (1985):1015,
1025 (suggesting that “the courts…will probably continue their broad construction of Congress’ Commerce Clause power and will
find that intrastate organ sales do ‘affect interstate commerce’”) citing generally, Heart of Atlanta Motel v. United States, 379 U.S. 241
(1964); Katzenbach v. McClung, 379 U.S. 294 1964); Wickard v. Filburn, 317 U.S. 111 (1942); but see U.S. v. Lopez, 514 U.S. 549
(1997) (restricting Congress’ ability to regulate pursuant to the Commerce Clause).

98 See e.g., Doe v. Rampton, 366 F. Supp. 189, 194 (D.Utah 1973) (suggesting in dicta that statute provision prohibiting research on
live fetus may not be otherwise unconstitutional), vacated and remanded, 410 U.S. 950 (1973) (directing further consideration in
light of Roe); Wolfe v. Schroering, 388 F. Supp. 631, 638 (W.D. Ky. 1974), aff ’d. in part, rev’d. in part on other grounds, 541 F.2d 523
(6th Cir. 1976) (upholding prohibition on experimentation on a viable fetus due to state’s interest in fetus after viability); Planned
Parenthood Association v. Fitzpatrick, 401 F. Supp. 554 (E.D. Penn. 1975), aff’d. without opin sub nom., Franklin v. Fitzpatrick, 428 U.S.
901 (1976) (affirming legitimate state interest in disposal of fetal remains); Wynn v. Scott, 449 F. Supp. 1302, 1322 (N.D. Ill. 1978)
(holding that medical researchers have no fundamental rights under the Constitution to perform fetal experiments), aff ’d. on other
grounds sub nom. Wynn v. Carey, 599 F.2d 193 (7th Cir. 1979) (upholding state’s rational interest in regulating medicine as to
viable fetus); Leigh v. Olson, 497 F. Supp. 1340 (D.N.D. 1980) (striking fetal disposal statute as vague where it left “humane disposal”
undefined and required mother to determine method of disposal); Akron v. Akron Center for Reproductive Health, Inc., 462 U.S. 416
(1983) (struck down local ordinance that, inter alia, mandated humane and sanitary disposal of fetal remains, finding the provision
impermissibly vague because it was unclear whether it mandated a decent burial of the embryo at the earliest stages of formation);
Planned Parenthood Association v. City of Cincinnati, 822 F.2d 1390, 1391 (6th Cir. 1987) (struck down on other grounds, the court
noted in dicta that the wording used by the municipal code regulating disposal of aborted fetal tissue might be precise enough to
survive scrutiny); Planned Parenthood of Minnesota v. Minnesota, 910 F.2d 479 (8th Cir. 1990) (upholding Minnesota’s fetal disposal
statute against challenge of vagueness and infringement of privacy).

99 La. Rev. Stat. Ann. § 40:1299.35.13 (1998).
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100 La. Rev. Stat. Ann. § 40:1299.35.13 (1998). See Marilyn Clapp, “Note, State Prohibition of Fetal Experimentation and the
Fundamental Right of Privacy,” Columbia Law Review 88 (1988):1076–77 (“The Louisiana statute effectively prohibits any research,
experimentation, or even observational study on any embryo, fetus, or aborted fetal tissue. The ban encompasses a range of activi-
ties, including studies of the safety of ultrasound and pathological study of fetal tissues removed from a woman for the purpose of
monitoring her health. Research on in vitro fertilization is likewise barred. Since the aborted pre-viable fetus is not living or cannot
survive for long, no procedure performed upon it could be considered ‘therapeutic,’ and therefore use of this tissue is likewise 
prohibited. If performed on tissues from a miscarriage, such experimentation would be acceptable under the statutory scheme.”
[footnotes omitted]).

101 Margaret S. v. Edwards, 488 F. Supp. 181, 220 n.124 (E.D. La. 1980) [hereinafter Margaret S. I]. This suit was a class action
brought on behalf of pregnant women who sought abortions, three physicians who performed abortions, and five clinics that 
provided abortion facilities.

102 Id. at 221.

103 Margaret S. v. Treen, 597 F. Supp. 636 (E.D. La. 1984), aff ’d. sub nom. Margaret S. v. Edwards, 794 F.2d 994 (5th Cir. 1986)
[hereinafter Margaret S. II]. See Clapp, “State Prohibition,” 1078–79 (the court “specifically not[ed] that reproductive choice was
‘not limited to abortion decisions...but extends to both childbirth and contraception.’ Prohibiting experimentation on fetal tissues
could deny a woman knowledge that would influence her own future pregnancies, as well as prohibit procedures of immediate
medical benefit such as pathological examination of tissues. The court also found that the prohibition curtailed the development
and use of prediagnostic techniques, including amniocentesis. This result constituted a ‘denial of health care’ and a ‘significant 
burden’ on choice made during the first trimester” [footnotes omitted]).

104 Margaret S. II, at 674–75. See Clapp, “State Prohibition,” 1079, n. 48 (“The court further suggested the statute would fail even
a rational relation test because it failed to serve its own stated purpose of treating the fetus like a human being, since it treated fetal
tissue differently from other human tissue” id. at 674–75).

105 Margaret S. II, at 675–76.

106 Margaret S. v. Edwards, 794 F.2d 994, 999 (5th Cir. 1986) [hereinafter Margaret S. III]. Note the court’s concurring opinion 
that “criticized the majority for avoiding the real constitutional issue raised—that any statutory ban on experimentation would
inevitably limit the kinds of tests available to women and their physicians and thus could not help but infringe on fundamental
rights.” Id. at 999–1002 (Williams, J., concurring). Clapp, “State Prohibition,” 1080, n. 50.

107 Margaret S. III at 999 (“every medical test that is now ‘standard’ began as an ‘experiment’”). But see Clapp, “State Prohibition,”
1080, n.54 (“the court hypothesized that the statute was intended ‘to remove some of the incentives for research-minded physicians
…to promote abortion’ and was therefore ‘rationally related to an important state interest.’ This language suggests that if the statute
had not been vague, the court would have applied less than strict scrutiny to a ban on fetal research. The court also implied, in
dicta, that the rationale was based on the ‘peculiar nature of abortion and the state’s legitimate interest in discouraging’ it, relying 
on H.L. v. Matheson, 450 U.S. 398, 411–13 (1981)”).

108 Margaret S. III at 999.

109 61 F.3d 1493 (10th Cir. 1995).

110 Jane L. v. Bangerter, 794 F. Supp. 1528 (D. Utah 1992).

111 Id. at 1501.

112 Id. at 1502.

113 Id.

114 735 F. Supp. 1361 (N.D. Ill. 1990).

115 Ill. Rev. Stat., Ch. 38 para 81-26, § 6(7) (1989).

116 Lifchez at 1364.

117 Id. at 1366–67.

118 Id. at 1367–70.

119 Lifchez at 1372.

120 Id. at 1376–77. See also note 89, supra.
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121 See generally Lori B. Andrews’ paper, “State Regulation of Embryo Stem Cell Research,” commissioned by NBAC and available
in this volume. 

122 See note 6, supra.

123 See UAGA discussion, supra. Recipient designation for transplant is prohibited at 42 USC § 289g-1(b) and 289g-2(b). The
researcher may also be limited to some degree by UAGA § 8(b), a section that prohibits "the physician or surgeon who attends the
donor at death or the physician or surgeon who determines the time of death [from] participat[ing] in the procedures for...trans-
planting a part.” Federal or federally funded researchers are prohibited from contributing to “(i) any decisions as to the timing,
method, and procedures used to terminate the pregnancy, [or] (ii) determining the viability of the fetus at the termination of the
pregnancy” 45 CFR § 46.206(a)(3).

124 Andrews, “State Regulation of Embryo Stem Cell Research,” at 8.

125 Id. at 9.

126 Note that Andrews counts 21 states as “us[ing] language which is broad enough to forbid payment for fetal tissue which will be
used in transplant or therapy.” She includes in her total Minnesota statute § 525.921 prohibiting sale of decedent organ parts and
defining “decedent” as “a deceased individual [that] includes a stillborn infant or an embryo or fetus that has died of natural causes
in utero.” Because it is not clear that the Minnesota definition of “decedent” necessarily includes fetal tissue derived from elective
abortion (the most common source for research purposes), Minnesota should probably be excluded from the total number of states
in which sale of fetal tissue is more likely than not prohibited.

127 Andrews, “State Regulation of Embryo Stem Cell Research,” at 9.

128 Id.

129 See Robertson, “Symposium,” at 1369 (“The federal law…reflects the prevailing consensus that the NIH advisory panel and
other ethical review bodies have reached: fetal tissue transplantation research or therapy is acceptable as long as the donated fetal
tissue is not the product of an abortion induced for donation purposes, but is the by-product of abortions that would be occurring
anyway.”).

130 This statutory subsection is also the subject of an expression of congressional concern over DHHS General Counsel Harriet
Rabb’s memorandum to NIH Director Harold Varmus analyzing various legal issues related to stem cell research (see discussion,
infra). (“The Rabb memo also ignores the policy reflected in current law on fetal tissue transplantation research using tissue from
intentionally aborted children. While that law is itself open to criticism, it at least bans the use of fetal tissue in federally funded
research if abortion was induced for the purpose of providing the tissue. Under current law, federal funds may not be used for 
fetal tissue transplantation experiments following an abortion if the timing and method of the abortion were altered solely for the
purpose of providing usable tissue for research. Yet, in the embryonic stem cell research which NIH proposes to fund, the timing,
method, and procedures for destroying the embryonic child would be determined solely by the federally funded researchers’ need
for usable stem cells.”) Letter from Seventy Members of the U.S. House of Representatives to Donna E. Shalala, Secretary of Health and
Human Services (11 February 1999) at 2.

131 Christie A. Seifert, “Comment, Fetal Tissue Research: State Regulation of the Donation of Aborted Fetuses Without the Consent
of the ‘Mother,’” John Marshall Law Review 31 (1997):290 (“All fifty states have adopted a version of the UAGA. Approximately half
of the states, however, have chosen to supplement the UAGA with laws that specifically address issues revolving around the use of
fetal tissue for research. Of these states which have chosen to further regulate the use of fetal tissue research, roughly half have laws
requiring the consent of the aborting woman prior to the donation and subsequent use of the fetus. Although these supplementary
laws exist, the controlling law with respect to the donation of fetal tissue for research purposes is still the state-adopted UAGA.”
[footnotes omitted]).

132 UAGA prefatory note, 1994 main volume.

133 Id. at sec. 6, “Historical Notes—Action in Adopting Jurisdictions.” See also, UAGA (1968), sec. 3(4) [predecessor to sec.
6(a)(3) (1987)] “Historical Notes—Action in Adopting Jurisdictions.”

134 See generally Bell, “Regulating Transplantation,” at 282 (“Many proponents of fetal tissue transplantation suggest that regula-
tions should not allow the woman who donates fetal remains to designate the recipient of the fetal tissue. Additionally, it would be
desirable to maintain the anonymity of both the pregnant woman and the tissue recipient. This precaution would eliminate the 
possibility that a woman would conceive a fetus in order to terminate the pregnancy and donate the fetal tissue. This measure
would also ensure against the recipient seeking to reward the woman with gifts or fervent displays of gratitude after transplantation.
Likewise, it would discourage tissue donation by a woman who might otherwise donate tissue hoping for a grateful response from
the recipient.” [footnotes omitted]); accord Duguay, “Fetal Tissue,” at 41, citing Childress, “Disassociation from Evil: The Case of
Human Fetal Tissue Transplantation Research,” Social Responsibility (1990):32, 37 (designated donation creates risk of exploitation
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and pressure); HFTTRP I, at 2, 3, 8; Joanna H. Kinney, “Restricting Donative Choice: Fetal Tissue Transplantation and Respect for
Human Life,” Journal of Law and Health 10 (1995):261; S.C. Hicks, “The Regulation of Fetal Tissue Transplantation: Different
Legislative Models for Different Purposes,” Suffolk University Law Review 27 (1993):1623–1629; T.M. Hess-Mahan, “Human Fetal
Tissue Transplantation Research: Entering a Brave New World,” Suffolk University Law Review 23 (1989):818.

135 But see, supporting a state-initiated UAGA amendment, Frankowska, “A Proposal to Amend UAGA,” at 1116 (“The states
should amend the UAGA to prohibit either parent from designating the recipient of tissue from an electively aborted fetus”); accord
Mark W. Danis, “Fetal Tissue Transplants: Restricting Recipient Designation,” Hastings Law Journal 39 (1988):1079; Seifert, “State
Regulation,” at 296; Zion, “Legal and Ethical Issues,” at 1293–94; Beverly Burlingame, “Note, Commercialization in Fetal-Tissue
Transplantation: Steering Medical Progress to Ethical Cures,” Texas Law Review 68 (1989):236–37; Hersey, “Enigma,” at 206;
Gelfand and Levin, “Fetal Tissue Research,” at 673; and see opposing designated donation restrictions generally Shirley K. Senoff,
“Focus: Issues in Bioethics: Canada’s Fetal-Egg Use Policy, The Royal Commission’s Report on New Reproductive Technologies, and
Bill C-47,” Manitoba Law Journal 25 (1997):29 (“Women who have undergone abortions may, in some cases, be allowed to designate
recipients for fetal eggs….While mandatory counseling for both the donating woman and the recipient would safeguard against the
possibility that a woman may be coerced into aborting, the decision to designate a recipient would ultimately be that of the
woman”); Robertson, “Symposium,” at 1361 (“the ban on designation of fetal tissue recipients unconstitutionally infringes upon 
the fundamental right to abortion…[but] a set of procedural safeguards should be required to ensure that women freely consent to
such donations”).

136 In its FY 1996–97 and FY 1993–95 reports to Congress on fetal tissue transplantation (filed pursuant to 42 USC § 289g-1(f)),
NIH adopts the interpretation that “projects involving the transplantation of human fetal tissue into humans are classified as thera-
peutic or clinical research if they are conducted on human subjects and are aimed at the development of therapeutic approaches for
the cure or amelioration of diseases and disorders.” “Therapeutic research” is the third in a spectrum of activities that NIH groups
with “basic research,” (“advancement of knowledge of basic biological processes”) and “pre-clinical investigation,” (that “further[s]
therapeutic research through transplantation studies in animals or the development of improved methodologies for processing and
preserving tissue”). See Department of Health and Human Services. National Institutes of Health, Therapeutic Human Fetal Tissue
Transplantation Research Activities Funded by the National Institutes of Health in FY 1996–97: Report to Congress (Bethesda, MD: 1998), 
1 [hereinafter Department II]; Department of Health and Human Services. National Institutes of Health, Therapeutic Human Fetal
Tissue Transplantation Research Activities Funded by the National Institutes of Health in FY 1993–95: Report to Congress (Bethesda, MD:
1997), 1 [hereinafter Department I].

137 Judith C. Areen, “Statement on Legal Regulation of Fetal Tissue Transplantation for the Human Fetal Tissue Transplantation
Research Panel,” D21 in HFTTRP II.

138 Id. at D21.

139 Id. at D22–23.

140 Id. at D23–24.

141 See Memorandum from Harriet S. Rabb, HHS General Counsel, to Dr. Harold Varmus, M.D., NIH Director (15 January 1999): 
5 (“45 CFR [§] 46.210, Subpart B…would apply to certain human pluripotent stem cells, including those derived from the 
primordial germ cells of nonliving fetuses”).

142 Areen, at D22 in HFTTRP II. It appears from the Summary Highlights of FY 1987 Human Fetal Tissue Research Supported by NIH,
and accompanying memorandum, see note 46 supra, that NIH may have supported this “double section” interpretation in
1987–88. (Note that NIH’s present position is undetermined.)

143 See e.g., Goddard, “NIH Revitalization Act,” at 387 (modified “double section”); Danis, “Restricting Recipient Designation,” 
at 1086 (inexplicit agreement with Areen); Ania M. Frankowska, “Note, Fetal Tissue Transplants: A Proposal to Amend the 
Uniform Anatomical Gift Act,” University of Illinois Law Review 1989 (1989):1105 (also seems to agree with Areen); but see 
Gelfand and Levin, “Fetal Tissue Research,” 670 (highlighting 45 CFR §§ 46.203 [definitions]; 46.209; 46.210; and 46.206(a)(3)
[donor-researcher separation provisions]).

144 Areen, at D24 in HFTTRP II.

145 See note 17, supra.

146 Michael J. Shamblott, John Gearhart, et al., “Derivation of Pluripotent Stem Cells from Cultured Human Primordial Germ
Cells,” Proceedings of the National Academy of Sciences 95 (November 1998):13726.
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147 Statement of Harold Varmus, M.D., NIH Director, Before the Senate Appropriations Subcommittee on Labor, Health, and Human
Services, Education, and Related Agencies (26 January 1999) at 1. It is unclear from his public statements whether Dr. Varmus regards
42 USC § 289g-1 and 289g-2(b) as applicable to stem cell research involving fetal tissue. See e.g., id. at 1 (“Dr. Gearhart’s work
could have been supported with federal funds….Federal laws and regulations already exist that govern research on fetal tissue”);
Testimony of Harold Varmus, M.D., NIH Director, Before the National Bioethics Advisory Commission (19 January 1999) at 15, 16, 18
(“[quoting the Rabb memorandum] ‘[fetal-derived] stem cells…are subject to the existing statutes’; that is, there will be no reason 
to exclude Federal support or work with those cells as long as statutes and laws are obeyed…there are restrictions on fetal tissue
transplantation research, and those restrictions are good….At present the Federal government can support derivation of pluripotent
stem cells from fetal germ cells….I would point out the Administration does not at this time seek any changes in the law”).

148 See Memorandum from Harriet S. Rabb, HHS General Counsel, to Dr. Harold Varmus, M.D., NIH Director (15 January 1999): 1.

149 Id. at 4.

150 Id. at 4–5. For 45 CFR § 46.210 (1997), see discussion, supra.

151 See historical discussion, supra.

152 See Department I at 1, and Department II at 1.

153 Id.

154 See Department I at 4 (italics added).

155 Id.

156 Recall that NIH describes “therapeutic” somewhat elliptically in its qualifying definition as including projects that “are 
conducted on human subjects and are aimed at the development of therapeutic approaches for the cure or amelioration of diseases
and disorders.” Department I, at 1; Department II, at 1. For human subjects protections, see generally 45 CFR Section 46, Protection
of Human Subjects, and 45 CFR § 46.111(a), Criteria for IRB Approval of Research (“risks to subjects are minimized…do not unneces-
sarily expose subjects to risk…whenever appropriate by using procedures already being performed on the subjects for diagnostic or
treatment purposes;…risks to subjects are reasonable in relation to anticipated benefits, if any, to subjects, and the importance of
the knowledge that may reasonably be expected to result….”).

157 See note 97, supra.

158 See e.g., note 97, supra, S.H.D. (suggesting that “the courts…will probably continue their broad construction of Congress’
Commerce Clause power and will find that intrastate organ sales do ‘affect interstate commerce.’” Note, however, that the 
commentator’s observation was written well before the Court began to revise its understanding of the commerce clause).

159 See Hersey, “Enigma,” at 113 (“Only the 1987 version of the UAGA explicitly prohibits sales of procured organs. Thus, unless
the states still enforcing the 1968 version have supplementary statutes banning the purchase and/or sale of fetal tissue and organs,
the specter of a cottage industry of fetal reproductive organs looms.…”).

160 See e.g., Hersey, “Enigma,” at 117; Zion, “Legal and Ethical Issues,” at 1291; Burlingame, “Commercialization in Fetal-Tissue
Transplantation,” at 226.

161 See generally, discussion supra.

162 See Zion, “Legal and Ethical Issues,” at 1292 [footnotes omitted]. See also Marjory Spraycar, ed., Stedman’s Medical Dictionary,
26th Edition (Baltimore: Williams and Wilkins, 1995) at 1257 (“Organ…Any part of the body exercising a specific function, as of
respiration, secretion, digestion”).

163 See Zion, “Legal and Ethical Issues,” at 1292 [footnotes omitted].

164 See Shamblott and Gearhart, et al., “Derivation of Pluripotent Stem Cells,” at 13726.

165 See Zion, “Legal and Ethical Issues,” at 1292 (“Unanswered questions such as these suggest that NOTA requires further 
amendments.”).
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A. Introduction

I. Historical Overview

In sharp contrast to the regulatory complexity of existing federal and state laws governing human fetal tissue
research,1 the schema for human embryo research is relatively straightforward. With the exception of a few

unenforced state statutes, no viable regulatory system currently exists to guide or control the practice of
human embryo research in the United States.2 Among federally-supported scientists, such experimentation is
prohibited by law, while research conducted in the private sector takes place without any medical or bioethical
oversight specific to the human embryo.3 Given the pervasive degree of control applied by Congress and the
states to fetal tissue or to research involving human subjects, the regulation applied to human embryos is
unusually brief.4 Yet, however minimal, the regulatory model in its present state will substantially inform 
stakeholder and bioethical analysis for embryology and the rapidly developing field of embryonic stem cell
research. 

In 1973, the Department of Health and Human Services (DHHS) (then DHEW) imposed a temporary 
moratorium on federally funded research on live fetuses.5 The following year, Congress applied its own 
moratorium to all human fetal and human in vitro fertilization (IVF) research until DHHS could adopt compre-
hensive regulations to address those issues.6 Congress concurrently established the National Commission for
the Protection of Human Subjects of Biomedical and Behavioral Research to examine bioethical issues and to
make recommendations.7 In August 1975, DHHS wrote regulations necessary to lift the moratoria, incorporating
in most cases the provisions recommended by the commission.8 Subpart B of the current DHHS version of the
federal Common Rule (45 CFR 46)—Additional Protections Pertaining to Research, Development, and Related
Activities Involving Fetuses, Pregnant Women, and Human In Vitro Fertilization—reflects almost unchanged
the work of this period.9 Congress also enacted similarly protective legislation, directed primarily towards fetal
research.10

Of particular interest to the question of human embryo research was a provision in the Department’s 1975
regulations allowing IVF experimentation upon the approval of an Ethics Advisory Board (EAB).11 Although
legally permitted to act, the Secretary of DHHS did not direct the EAB to perform a funding review of proposed
research until September 1978.12 The National Institutes of Health (NIH) submitted a funding request pursuant
to regulation, prompting the EAB to issue a report in March 1979 supportive of the grant proposal, under cer-
tain conditions.13 No action was ever taken by the Secretary with respect to the board’s report, and the 1978
EAB expired in 1980. Because it failed to appoint another EAB to consider additional research proposals, the
Department effectively forestalled any attempts to support IVF research either internally or through its extra-
mural grantees, and no experimentation involving human embryos was ever funded pursuant to EAB review.14

In early 1993, the new administration proposed, and Congress passed, sweeping legislation intended to
repeal the existing executive moratorium on fetal tissue transplant research, along with related provisions.15

The NIH Revitalization Act of 1993 also provided, inter alia, for the nullification of 45 CFR § 46.204(d), the
regulatory provision mandating EAB review that had become a de facto ban on IVF and human embryo
research.16 Before allocating any funds under the new authority, NIH Director Harold Varmus convened the
Human Embryo Research Panel (HERP) to distinguish fundable grants from those requests that, for ethical 
reasons, would be considered “unacceptable for Federal funding.”17 The panel identified several areas of 
potential research activity that it considered ethically appropriate for federal funds.18 In a controversial decision
that is still debated, the panel suggested that it might be ethically permissible to allow researchers to create
human embryos for certain research purposes.19

The panel submitted its report to the Advisory Committee to the NIH Director (ACD) in September 1994.20

Acting on this submission, the ACD formally approved the HERP recommendations (including provision for
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the deliberate creation of research embryos) and transmitted them to NIH Director Harold Varmus on
December 1, 1994.21 On December 2, preempting any NIH response, the President intervened to clarify an ear-
lier endorsement of embryo research, stating that “I do not believe that Federal funds should be used to sup-
port the creation of human embryos for research purposes, and I have directed that NIH not allocate any
resources for such requests.”22 Director Varmus proceeded immediately to implement those HERP recommen-
dations not proscribed by the President’s clarification, concluding that NIH could begin to fund research
activities involving “surplus” embryos.23 Before any funding decisions could be made however, Congress took
the opportunity afforded by the DHHS appropriations process (then underway) to stipulate that any activity
involving the creation, destruction, or exposure to risk of injury or death to human embryos for research pur-
poses may not be supported with federal funds under any circumstances.24 Three additional legislative riders
were inserted into subsequent annual DHHS appropriating statutes, enacting identically worded provisions 
into law.25

II. Recent Developments
A number of recent developments have arisen as a direct result of the congressional ban on human embryo
research. In January 1997, media controversy erupted when NIH-supported geneticist and former HERP panelist
Mark Hughes from Georgetown University was found to have violated the federal restrictions governing the 
use of human embryos.26 Hughes had included NIH-supported equipment and personnel in laboratory 
experiments on prenatal embryo diagnosis, violating strict segregation rules designed to implement the ban.27

NIH Director Harold Varmus severed ties with the scientist and told a congressional committee investigating
the incident that NIH had taken “several steps to further diminish the risk of subsequent violations.”28

As controversial as the Hughes violation proved to be, considerably more public and media interest was 
generated by the recent announcements of Drs. James A. Thomson and John Gearhart regarding research
advances in stem cell biology.29 While Gearhart’s work involved embryonic germ (EG) cells derived from fetal
tissue, Thomson’s team created embryonic stem (ES) cell lines from human blastocysts (the developing preim-
plantation embryo, four days after fertilization).30 In the wake of Thomson’s discovery, the issue of federal fund-
ing for human embryo research has been actively considered by NIH and other interested stakeholders. The
National Bioethics Advisory Commission (NBAC) is presently examining the legal and bioethical implications
of research on human embryos in the context of stem cell research31 and was invited by Director Varmus at its
January 1999 meeting to advise NIH on any relevant bioethical recommendations it chose to develop.32 The
invitation to NBAC was prompted by the NIH Director’s own decision, supported by a favorable DHHS
General Counsel’s ruling, that federal funding for embryonic stem cell research (excluding derivation) was
legally appropriate and could proceed.33

NIH Director Varmus has moved cautiously to implement his decision to fund ES and EG cell research, 
suspending any intra- or extramural grant funding in this area until an Ad Hoc Working Group of the ACD 
can develop guidelines for the ethical research use of human fetal and embryological materials.34 The Ad Hoc
Working Group met on April 8, 1999, to deliberate, but has not yet released a revised draft of its work for 
public comment (slated to last 60 days).35 After comment and finalization, the Working Group has indicated
that it will submit its proposed guidelines to the ACD to consider along with the underlying question of
whether such research should receive federal funding at NIH.36 The ACD’s assessment will be transmitted to 
the Director for his review, and presumably some decision about the future funding of embryo research at 
NIH will be made at that time. Director Varmus has also asked his newly appointed Council of Public
Representatives to consider these issues and to advise him accordingly.37
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B. Federal Statutes, Presidential Directives, and CFR
A number of relevant federal statutes and Executive directives relating to human embryo research, along with
DHHS departmental regulations included in the Code of Federal Regulations (CFR), are examined below.

I. Federal Human Embryo Research Ban
Public Law No. 105-277, Sec. 511(a) (1998), an appropriations rider restricting the DHHS and its subordinates,
provides that “none of the funds made available in this Act may be used for (1) the creation of a human
embryo or embryos for research purposes; or (2) research in which a human embryo or embryos are destroyed,
discarded, or knowingly subjected to risk of injury or death greater than that allowed for research on fetuses in
utero under 45 CFR § 46.208(a)(2) and section 498(b) of the Public Health Service Act (42 USC § 289g(b)).”38

The standard of risk referenced in 45 CFR § 46.208(a)(2) conditions in utero fetal research activity on the
requirement that “risk to the fetus imposed by the research is minimal and the purpose of the activity is the
development of important biomedical knowledge which cannot be obtained by other means.”39 The term 
“minimal risk” is defined at 45 CFR § 46.102(i) as “mean[ing] that the probability and magnitude of harm or
discomfort anticipated in the research are not greater in and of themselves than those ordinarily encountered in
daily life or during the performance of routine physical or psychological examinations or tests.”40 The standard
of risk referenced in section 498(b) of the Public Health Service Act (42 USC § 289g(b)) provides that “in
administering the regulations for the protection of human subjects research [at 45 CFR 46]...the Secretary [of
Health and Human Services] shall require that the risk standard...be the same for fetuses which are intended 
to be aborted and fetuses which are intended to be carried to term.”41

Congress has particularly broad authority to direct or withhold funds in its legislative discretion as the
appropriating body.42 It is extremely unlikely that the embryo research funding prohibition supra would be
deemed defective or unconstitutional by a reviewing court.

II. Presidential Deliberate Research Embryo Directive
On December 2, 1994, the Office of the White House Press Secretary released the following Notice of
Presidential Directive (“Statement by the President”):43

The Director of the National Institutes of Health has received a recommendation regarding 
federal funding of research on human embryos. The subject raises profound ethical and moral
questions as well as issues concerning the appropriate allocation of federal funds. I appreciate
the work of the committees that have considered this complex issue and I understand that
advances in in vitro fertilization research and other areas could derive from such work.
However, 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 research. In order to ensure that advice on complex bioethical issues that affect our 
society can continue to be developed, we are planning to move forward with the establishment
of a National Bioethics Advisory Commission over the next year.

The Presidential Directive has not been rescinded, but is technically superseded in its effect by Public Law
No. 105-277, Sec. 511(a) (1998) supra, governing DHHS. The Presidential directive was not formally inscribed
as an Executive Order.44 Absent congressional action to nullify the directive, it is extremely unlikely that a
reviewing court would interfere with Executive discretion in this area.45
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III. Presidential Cloning Directives
On March 4, 1997, the Office of the White House Press Secretary released the following “Memorandum for the
Heads of Executive Departments and Agencies” (quoted in relevant part):46

Federal funds should not be used for cloning of human beings. The current restrictions on the
use of Federal funds for research involving human embryos do not fully assure this result. In
December 1994, I directed the National Institutes of Health not to fund the creation of human
embryos for research purposes. The Congress extended this prohibition in FY 1996 and 
FY 1997 appropriations bills, barring the Department of Health and Human Services from
supporting certain human embryo research. However, these restrictions do not explicitly 
cover human embryos created for implantation and do not cover all Federal agencies. I want
to make it absolutely clear that no Federal funds will be used for human cloning. Therefore, I
hereby direct that no Federal funds shall be allocated for cloning of human beings.

The Presidential directive was not formally inscribed as an Executive Order.47 Absent congressional action 
to nullify the directive, it is extremely unlikely that a reviewing court would interfere with Executive discretion
in this area.48 On February 9, 1998, the Executive Office of the President, Office of Management and Budget,
released a “Statement of Administration Policy” regarding S. 1601, the “Human Cloning Prohibition Act.”49 The
statement provides, in relevant part:

[T]he Administration supports amendments to S. 1601 that would...permit somatic cell
nuclear transfer using human cells for the purpose of developing stem cells (unspecified cells
capable of giving rise to specific cells and tissues) technology to prevent and treat serious and
life-threatening diseases and other medical conditions, including the treatment of cancer, 
diabetes, genetic disorders, and spinal cord injuries and for basic research that could lead to
such treatments.

The quoted statement, supra, does not have the force or effect of a Presidential Directive or Executive 
Order and does not modify the March 4, 1997, Presidential Directive prohibiting funding for human cloning 
by federal agencies (though it may reflect a departure by the administration from broad opposition to human
cloning for any purpose—somatic cell nuclear transfer of this type is generally considered a form of human
cloning that involves the research use of human embryos).50

IV. 45 CFR 46, Subpart B 51

45 CFR 46, Subpart B of the DHHS version of the federal Common Rule is entitled “Additional Protections
Pertaining to Research, Development, and Related Activities Involving Fetuses, Pregnant Women, and Human
In Vitro Fertilization.”52 45 CFR § 46.201 provides that “the regulations in this subpart are applicable to all
Department of Health and Human Services grants and contracts supporting research, development, and related
activities involving: (1) the fetus, (2) pregnant women, and (3) human in vitro fertilization.”53 At 45 CFR 
§ 46.203(g), the term “in vitro fertilization” is defined as “any fertilization of the human ova which occurs out-
side the human body of a female, either through admixture of donor human sperm and ova or by any other
means.”54 NIH has publicly affirmed that the term “in vitro fertilization” presently includes all categories of
extracorporeal embryo research.55 The NIH position would appear to mean that relevant IVF sections of 45
CFR 46, Subpart B also apply more broadly to regulate any DHHS-funded research involving human embryos
not in utero (potentially including embryonic stem cells, if applicable).56

Under this interpretation, another EAB could be impaneled by the Secretary pursuant to 45 CFR § 46.204
to consider “policies and requirements...as to ethical issues” of stem cell derivation from human embryos, for
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example (the capacity to impanel a new EAB was not repealed with the de facto moratorium at section
46.204(d)).57 Similarly, it would appear that 45 CFR § 46.205, specifying additional duties for Institutional
Review Boards (IRBs) “in connection with in vitro fertilization, pregnant women, and fetuses,” would also still
apply to embryonic stem cell research.58 The additional requirements are not onerous, but “no award may be
issued until the applicant or offeror has certified to the [DHHS] Secretary that the Institutional Review Board
has made the [necessary] determination[s]...and the Secretary has approved these determinations, as provided
in [45 CFR § 46.120].”59 Finally, 45 CFR § 46.206 specifies general limitations on “activit[ies] to which this
subpart is applicable,” including mandates for prestudies involving animals and nonpregnant women;60 least
possible risk;61 restrictions on investigator involvement in the “timing, method, and procedures used to 
terminate the pregnancy;”62 and a prohibition on the use of inducements “monetary or otherwise...offered 
to terminate pregnancy for purposes of the activity.”63 The newly revised 45 CFR § 46, Subpart B (not yet 
finalized) makes no substantive changes that would affect the regulations described above.64

V. 45 CFR 46, Subpart A (The Federal Common Rule)
Subpart A of the DHHS version of the federal Common Rule applies more broadly to federally sponsored
human subjects research and requires protections such as IRB review, informed consent, and research subject
privacy. The regulations define “human subject” as “a living individual about whom an investigator (whether
professional or student) conducting research obtains (1) data through intervention or interaction with the 
individual, or (2) identifiable private information.”65 Like the research involving fetal tissue, this definition
leaves considerable room for debate over whether embryo research, the derivation of embryonic stem cells, 
and research involving successor stem cells from embryonic sources are governed by the federal Common
Rule.66 A close analysis of the DHHS Common Rule reveals no persuasive basis for distinguishing whether or to
what extent subpart A should apply in the present context of embryonic stem cell research.67 NBAC’s attempts
to clarify its understanding of this subpart through correspondence with the NIH Office for Protection from
Research Risks (OPRR) have not been successful.68 It is strongly suggested that a clearer, more accessible
Common Rule interpretation is needed for stem cell research involving human embryos.

C. State Statutes

I. State Legislation
State legislative activity on IVF and embryo research varies widely.69 Issues specific to IVF are often ignored,
and much legislative activity that affects human embryo research can be ascribed to overly broad statutory 
constructions that were intended to regulate fetal tissue research and disposal. In considering state legislation
affecting the human embryo, there are at least six discrete areas of experimental activity that may potentially
involve state statutory regulation (depending upon how broadly the underlying statutes are interpreted):
embryo cryopreservation, preimplantation screening, gene therapy, cell line development, twinning, and basic
research.70 Further complicating this analysis, numerous states have enacted regulations affecting the commer-
cialization of embryo research, and their impact will be examined in detail below.71

Two experimental activities, cell line development and basic research, are especially relevant to the embryonic
stem cell research question now before NBAC. States that regulate cell line development from human embryos
either prohibit the practice entirely, or restrict it substantially.72 Commentator June Coleman observed that “all
ten states that prohibit embryological research have vaguely worded statues which could encompass cell line
development if the statutes were interpreted broadly...[although] some [activity] could be characterized as 
non-experimental, thus removing it from the scope of experimentation bans.”73 Issues inherent in cell line
development will include the potential for restrictions on downstream commercialization and uncertainty over
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the extent to which gamete donors must be informed about the nature and potential commercial uses of the
biological materials they donate.74

Basic research typically involves precommercial scientific activity designed to explore basic biological
processes or to understand genetic and cellular control mechanisms. Currently, the practice of basic embryonic
and fetal research is unrestricted in 24 states and the District of Columbia.75 Of the remaining 26 states that
regulate embryo or fetal research in one form or another, basic embryological research is prohibited or restricted
in ten states.76 New Hampshire’s statute regulates the experimental use of human embryos to a degree not likely
to impair research in that state.77 However, the remaining nine states have legislated more broadly, effectively
banning all research involving in vitro embryos.78 Researchers should carefully consider the laws applicable to
their laboratories; penalties for violation of state statutes regulating embryo research can include civil fines or
imprisonment.79 In the absence of a supervening federal regulatory scheme, state laws control.80 Legal issues
specific to basic research tend to be more theoretical and constitutional in nature.

The subject of commercialization is a potentially important one, affecting both researchers who must acquire
embryos from for-profit IVF clinics or other sources, to downstream users who may develop derivative, com-
mercial applications from basic embryological and stem cell research. Five states currently prohibit payment for
IVF embryos for research purposes.81 Eight additional states prohibit payment for human embryos for any pur-
pose.82 Five states apply ambiguous restrictions that may or may not prohibit sale of embryos, depending upon
interpretation or, in some cases, action by state officials.83 As Coleman noted, some statutes can be interpreted
to prevent payment for cell lines derived from human embryos.84 Commentator Lori Andrews suggests that “it
is possible that because a cell line is new tissue produced from the genetic material of, but not originally a part
of, the embryo, laws proscribing the sale of embryonic tissue may not apply.”85 By contrast, at least one state
(Minnesota) “prohibits the sale of living [embryos] or nonrenewable organs but does allow ‘the buying and 
selling of a cell culture line or lines taken from a non-living human [embryo].’”86 Organ transplant statutes
restricting sale of human organs or organ parts are common throughout the states, but none include language
likely to impede research involving human embryos.87

II. Constitutional Implications of State Action
Previous discussion has focused on the regulatory structures enacted by the states affecting embryonic stem 
cell research. A broader question presents itself, however, in the extent to which any particular state regulatory
action may involve constitutional issues or implications important to investigators. In effect, a thorough analysis
of ES cell research regulations must consider whether state oversight of embryonic research is acceptable under
the current articulation of constitutional law and under what circumstances. The question is not one that is
easily answered. Litigation on the subject is comparatively minor (involving fetuses or fetal material), and at 
no point to date has a federal court considered the constitutionality of state statutes regulating research on
embryos or their derivatives.88 Commentary on the question is prospective and theoretical.

Three important cases deserve mention. In 1978, the state of Louisiana enacted La. Rev. Stat. Ann. § 40:1299.31
et seq., a statute that prohibited virtually all research or study involving the fetus or fetal tissue (“a live child or
unborn child”) not “therapeutic” to that child.89 The statute protected the fetus in utero, but did not address ex
utero fetal tissue except by implication. In 1981, the Louisiana legislature expanded the Act’s scope to include
aborted fetal tissue in its prohibition.90 In its initial review, the court considered only the pre-1981 Act (without
the fetal tissue amendment), holding that plaintiffs’ failure to demonstrate the statute’s negative impact on the
right of privacy left the court to conclude that “no obstacle has been placed in the path of the woman seeking
abortion.”91 Under the resulting rational basis analysis, the court found that the statute was rational because it
tended to protect the public from the “dangers of abuse inherent in any rapidly developing field.”92 The statute
was challenged again after the 1981 amendment and included a showing by plaintiffs that a prohibition on
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research did burden the right of privacy.93 Reversing its earlier decision, the court found that the revised statute
infringed on the fundamental right of privacy and applied strict scrutiny analysis. The court concluded that a
research ban did not further the state’s compelling interest in protecting the health of the woman and that its
interest in the potential life of the unborn did not continue past the death of the fetus.94 Finally, the district
court addressed the statute’s vagueness, noting that it was not possible, ex utero, to distinguish between fetal
and maternal tissue or the products of spontaneous and induced abortions.95 On appeal to the Fifth Circuit, 
the court ignored the district court’s analysis entirely, finding instead that the term “experiment” as used in 
the statute’s prohibition against fetal experimentation was unconstitutionally vague.96 “The whole distinction
between experimentation and testing, or between research and practice, is…almost meaningless,” such that
“experiment” is not adequately distinguishable from “test.”97 As a criminal prohibition without effective stan-
dards, the statute was deemed void.98

A less stringent Utah statute was examined by the Tenth Circuit in 1995 in Jane L. v. Bangerter and rejected
on similar grounds.99 Unlike the Louisiana law, Utah Code Ann. § 76-7-310 permitted discretionary experimen-
tation aimed at acquiring genetic information about the embryo or fetus. A lower court upheld the statute by
narrowly interpreting the term “experimentation” to mean “tests or medical techniques which are designed
solely to increase a researcher’s knowledge and are not intended to provide any therapeutic benefit to the 
mother or child.”100 The Tenth Circuit disagreed, arguing that the district court “blatantly rewrote the statute,
choosing among a host of competing definitions for ‘experimentation.’”101 The court further concluded that the
word “benefit” was itself ambiguous: “If the mother gains knowledge from a procedure that would facilitate
future pregnancies but inevitably terminate the current pregnancy, would the procedure be deemed beneficial
to the mother? Does the procedure have to be beneficial to the particular mother and fetus that are its
subject?”102 Without clear boundaries between permissible action and criminal conduct, the statute was 
deemed unconstitutionally vague and invalid.103

Finally, an Illinois district court in Lifchez v. Hartigan104 considered a claim by a class of reproduction and
infertility specialists seeking to invalidate a criminal misdemeanor statute that prohibited “experiment[ation]
upon a fetus produced by the fertilization of a human ovum by a human sperm unless such experimentation 
is therapeutic to the fetus thereby produced.”105 Plaintiffs claimed that the words “experimentation” and 
“therapeutic” rendered the statute vague and unconstitutional, and the district court agreed. “[P]ersons of 
common intelligence will be forced to guess at whether or not their conduct is unlawful….[T]here is no single
accepted definition of ‘experimentation’ in the scientific and medical communities.”106 The court observed that
experimental procedures evolve quickly into routine diagnostic and therapeutic interventions, and tests to
obtain information about a fetus’ development often are not therapeutic to the fetus in the sense meant by that
term.107 The court was also troubled by the possibility that a term like “therapeutic” might prohibit assisted-
reproduction technologies generally or impede the detection or novel treatment of disorders that are considered
life-threatening to the mother.108 Under this analysis, the court decided that a scienter (knowledge or intent)
requirement included in the Illinois statute did not mitigate vagueness where the law “has no core meaning to
begin with.”109 Rather, the court expanded its vagueness argument to conclude that potential restrictions on a
woman’s reproductive decision arising from the law’s broad effect and definitional uncertainty were an
encroachment on the essential right of privacy as outlined by the Supreme Court in Griswold and Roe.110

Addressing the three cases, commentator Lori Andrews suggests that “if an embryo stem cell researcher 
were to challenge the state statutory bans, it is unlikely that he or she would be as successful as the plaintiffs in
Illinois, Louisiana, or Utah.”111 According to Andrews, “researchers presumably know when they are engaging
in research,” overcoming the inherent ambiguity identified by the courts between experimentation, prohibited
under the statutes, and protected access to clinical care.112 Since the possibility of therapeutic intervention
would not be an issue in the research context, the investigator could be assumed to fully understand the scope
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of any state-imposed research regulation, even if, for all practical purposes, most of the state statutes only
include embryonic material by implication (suggesting at least one possible alternative basis for challenging
such statutes for ambiguity). Andrews concludes, moreover, that “the female patient’s reproductive freedom 
was implicated in the [three] previous cases, providing another reason for overturning the statute. Stem cell
researchers do not have those potential legal arguments” available to them since the reproductive freedom 
identified in Roe and later cases is attributed solely to the female patient.113

Despite Andrews’ well-founded objections, there is at least some basis to consider whether the states may 
be limited under the federal constitution in their ability to regulate embryonic research. Given most statutes’
origin in fetal regulation, significant ambiguity exists over whether or to what degree embryonic research may
be implicated in their scope. Commentator John Robertson has observed that, “taken literally, [some statutes]
would...appear to ban the destruction of extracorporeal embryos and might apply to other maneuvers with
early embryos.”114 Robertson suggests, however, that “crucial questions of interpretation remain. For example,
do they create an obligation to place embryos in the uterus or merely not to destroy them by active discard?
What about removing embryos from [cryogenic] freezing [but] doing nothing further?”115 Framed in these
terms, the question of what affirmative duties may exist to preserve embryonic life under the regulating 
statutes is uncertain, even for investigators engaged in embryo research not involving clinical intervention.

Beyond the statutes’ obvious and inherent ambiguity, there is also a clear sense that restrictive regulations
may impair some component of the reproductive freedom of gamete or embryo donors, protected by implica-
tion under Griswold and Roe.116 Andrews has suggested that female patients’ separation from research activities
undermines their claim for constitutional protection from overly restrictive state statutes (stem cell research
involving the embryo or its derivatives would not provide the donor with immediate clinical or fertility benefit
to which she may be constitutionally entitled). Commentator Christine Feiler suggests some obvious areas
where protection may lie, noting that “research involving ‘surplus’ embryos may be more complex. Experiments
using these embryos might be conducted to explore the reproductive health or status of the mother as part of
an IVF protocol and, thus, could implicate reproductive autonomy.”117

Even assuming the donor’s separation from research (no direct beneficial effect, for example), some basis for
constitutional protection may remain: “One might also argue persuasively that the couple has a constitutional
right to make decisions concerning embryos formed from their gametes, including decisions concerning cre-
ation, storage, transfer, donation, manipulation, and research.”118 According to Robertson, “that right would be
based on their right to determine whether they reproduce or avoid reproduction with their gametes and the
embryos created therefrom.”119 Where germ or embryonic material is entrusted to a third party (like a research
investigator), the capacity to reproduce biologically exists even though the specific protocol may not envision
implantation or eventual live birth. Under such circumstances, it is possible to construct a theory to support
the proposition that parental autonomy in the decision to reproduce or to refrain from reproduction would
normally control (and by extension, parental autonomy in whom to entrust such material and for what
purposes).120

Finally, commentator Christine Feiler identifies several plausible alternative arguments, including “the
researchers’ right to investigate and the general public’s interest in obtaining beneficial information from such
experiments....”121 The Supreme Court in Meyer v. Nebraska, 262 U.S. 390 (1923), acknowledged that the
Fourteenth Amendment protects the freedom “to acquire useful knowledge.” In Henley v. Wise, 303 F. Supp. 62
(N.D. Ind. 1969), a district court indicated that the “right of scholars to do research and advance the state of
man’s knowledge” was a protected activity. Commentator June Coleman has observed that “basic research is
specifically related to acquiring useful knowledge....Based on [the] statements by the courts, basic research
clearly falls within...the definition of fundamental rights—those which society has traditionally protected—
because the courts have protected this right since 1923.”122 Coleman also notes that “some commentators have
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argued that bans on research are a direct and indirect burden on the ability to make reproductive decisions” no
matter what their scope.123 Such prohibitions, Coleman suggests, “freez[e] information at an arbitrary point in
time and halt the use and development of new medical procedures.”124 NIH Director Harold Varmus advanced
a similar argument in support of embryo-derived stem cell research in his testimony before Congress on the
human embryo research ban then under consideration by lawmakers.125

Notes
1 See e.g., 42 USC §§ 289g, 289g-1, 289g-2, 274e, and 45 CFR 46, Subpart B et al.

2 Members of Congress who have opposed stem cell funding maintain that “current law...also specifically covers cells and tissue
obtained from embryos,” citing as applicable 42 USC § 289g-1(b)(2)(ii) (“no alternation of the timing, method, or procedures used
to terminate the pregnancy...made solely for the purposes of obtaining the [fetal] tissue”). See Statement of Members of the House of
Representatives to the Working Group of the Advisory Committee to the Director of the National Institutes of Health 1 (8 April 1999) 
(hereinafter Congressional Statement). The apparent basis for this assertion is the definition of “human fetal tissue” at 42 USC §
289g-1(g) (“for purposes of this section, the term ‘human fetal tissue’ means tissue or cells obtained from a dead human embryo 
or fetus after a spontaneous or induced abortion”). Two elements render the congressional arguments unpersuasive: 1) neither 
42 USC § 289g-1 nor 289g-2 is directed at embryo or IVF research; rather, both sections are exclusively centered in a conventional
understanding of aborted fetal tissue and the issues arising from fetal tissue research; and 2) biological embryology, IVF, and ES cell
research typically include only “live” embryos that are maintained in a living state for research purposes until they are either
implanted, disaggregated for living unicellular components, or terminated upon the experiment’s completion. A “dead human
embryo” would, by definition, comprise a multicellular tissue mass in which all cellular functions associated with life activity had
previously ceased (clinical cell death), and would be more in the nature of a stored pathology specimen. The draft guidelines of the
NIH Ad Hoc Working Group of the Advisory Committee to the Director, Draft NIH Guidelines for Research Involving Pluripotent Stem
Cell Research (8 April 1999) at 5 support this interpretation (“after implantation, embryos are legally considered fetuses and are 
governed by different laws and regulations—see Section III (B) [referencing 45 CFR 46 and 42 USC §§ 289g-1 and 289g-2 “for 
regulations regarding research involving human fetal tissue”]). Cf. 45 CFR § 46.203(c) (“fetus means the product of conception
from the time of implantation (as evidenced by any of the presumptive signs of pregnancy, such as missed menses or a medically
acceptable pregnancy test), until a determination is made, following expulsion or extraction of the fetus, that it is viable” [italics
added]).

3 See Public Law No. 105-277, 112 Stat. 2461 (1998), as printed in H.R. Conf. Rep. No. 105-825 (1998) (federal human embryo
research ban). No federal legislation or CFR currently regulates private sector experimentation in a manner specific to human
embryo research. See also state law discussion, infra. NIH Director Harold Varmus has stated that “there are a number of 
advantages to using public funding for research. Perhaps the most important reason is the fact that Federal involvement creates a
more open research environment—with better exchange of ideas and data among scientists—more public engagement and more
oversight.” Statement of Harold Varmus, M.D., NIH Director, Before the Senate Appropriations Subcommittee on Labor, Health, and 
Human Services, Education, and Related Agencies (26 January 1999) at 3. Note that some private sector biotechnology companies 
have independently self-regulated their stem cell research activities through the use of advisory boards and ethical protocols. 
See e.g., Geron, Inc., A Statement on Human Embryonic Stem Cells by the Geron Ethics Advisory Board (undated).

4 See note 1, supra, and 45 CFR 46.101 et seq. (human subjects protections).

5 See Gregory Gelfand and Toby R. Levin, “Fetal Tissue Research: Legal Regulation of Human Fetal Tissue Transplantation,”
Washington and Lee Law Review 50 (1993):668.

6 See New York State Task Force on Life and the Law, Assisted Reproduction Technologies: Analysis and Recommendations for Public
Policy 382 (New York, N.Y.: 1998) (hereinafter Task Force).

7 See National Research Act, Pub. L. 93-348, Section 201(a), 88 Stat. 348 (1974).

8 National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research, Research on the Fetus: 
Report and Recommendations (Washington, D.C.: 1975), reprinted in 40 Fed. Reg. 33,526 (1975); see 45 CFR § 46.201-.211 (1997)
(Subpart B); 42 USC § 274e (1997); 42 USC § 289g(a) (1997). 

9 Id. Note that 45 CFR Part 46 (“Protection of Human Subjects”), Subparts A–D comprise the full complement of human subjects
regulation as it affects DHHS, but the term “Common Rule” is commonly used to refer to those regulations contained in Subpart A
(“Federal Policy for the Protection of Human Subjects [Basic DHHS Policy for Protection of Human Research Subjects]”).
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10 Id.

11 See 45 CFR § 46.204(d), nullified by section 121(c) of the NIH Revitalization Act of 1993, Pub. L. 103-43, June 10, 1993 in 
59 Fed. Reg. 28276, June 1, 1994. Former section 46.204(d) provided that “No application or proposal involving in vitro fertiliza-
tion may be funded by the Department or any component thereof until the application or proposal has been reviewed by the 
Ethics Advisory Board and the Board has rendered advice as to its acceptability from an ethical standpoint.”

12 See Task Force at 382.

13 Id. (“The EAB’s report concluded that the federal government should support human embryo research, including research on
embryos not intended to be transferred for implantation. According to the report, research not involving embryo transfer must
comply with existing regulations governing research on human subjects, must be designed to establish the safety and efficacy of
embryo transfer and to obtain scientific information not reasonably attainable by other means, and must stop fourteen days after
fertilization. The report also urged researchers to obtain specific informed consent for the use of gametes in research and to inform
the public of possible risks associated with the practice of IVF.”).

14 Id.

15 Public Law 103-43 (“NIH Revitalization Act of 1993”), codified at NIH Revitalization Act of 1993, U.S. Code, vol. 42, 
secs. 289g-1 and 289g-2 (1997) as Section 498A of the Public Health Service Act.

16 See note 11, supra. DHHS affirms that human embryo research is included within the meaning of IVF and was subject to EAB
review. 59 Fed.Reg. 45,293 (Sept. 1, 1994). “In vitro fertilization” is defined at 45 CFR § 46.203(g) as “any fertilization of human
ova which occurs outside the body of a female, either through admixture of donor human sperm and ova or by any other means.”

17 59 Fed. Reg. 28874, 28875 (June 3, 1994) (notice of meeting); National Institutes of Health, Report of the Human Embryo
Research Panel ix (vol I 1994) (hereinafter Panel I).

18 The panel oriented its analysis around “three primary considerations”: “[1] the [significant] promise of human [medical] benefit
from research”; [2] the relative inappropriateness of according preimplantation human embryos “the same moral status as an infant
or child”; and [3] the consensus that without “Federal funding and regulation in this area, preimplantation human embryo research
that has been and is being conducted...would continue, without consistent ethical and scientific review.” The HERP members 
identified a series of research categories that they deemed acceptable for federal funding, including “studies aimed at improving 
the likelihood of a successful outcome for a pregnancy”; “research on the process of fertilization”; “studies on egg activation and the
relative role of paternally derived and maternally derived genetic material in embryo development (parthenogenesis without trans-
fer)”; “studies in oocyte maturation or freezing followed by fertilization to determine developmental and chromosomal normality”;
“research involving preimplantation genetic diagnosis with and without transfer”; “research involving the development of embryonic
stem cells, but only with embryos resulting from IVF for infertility treatment or clinical research that have been donated with the
consent of the progenitors”; “nuclear transfer into an enucleated, fertilized or unfertilized (but activated) egg without transfer for
research that aims to circumvent or correct an inherited cytoplasmic defect”; “research involving the use of existing embryos where
one of the progenitors was an anonymous gamete source who received monetary compensation”; and “a request to fertilize ova
where this is necessary for the validity of a study that is potentially of outstanding scientific and therapeutic value” Panel I at x;
xvii–xviii. See also Panel I at xviii–xx for research categories deemed to “warrant additional review” or “unacceptable for Federal
funding.”

19 See Panel I at xi, “Fertilization of Oocytes Expressly for Research Purposes” (“[it] would not be wise to prohibit altogether the
fertilization and study of oocytes for research purposes...however, the embryo merits respect as a developing form of human life
and should be used in research only for the most serious and compelling reasons....The Panel believes that the use of oocytes 
fertilized expressly for research should be allowed only under two conditions. The first condition is when the research by its 
very nature cannot otherwise be validly conducted....The second condition...is when a compelling case can be made that this is
necessary for the validity of a study that is potentially of outstanding scientific and therapeutic value.”).

20 See June Coleman, “Comment: Playing God or Playing Scientist: A Constitutional Analysis of State Laws Banning Embryological
Procedures,” Pacific Law Review 27 (1996):1339.

21 Id.

22 Id.; see also Christine L. Feiler, “Note: Human Embryo Experimentation: Regulation and Relative Rights,” Fordham Law Review
66 (1998):2461–62 (“William Galston, deputy director of [President] Clinton’s Domestic Policy Council, later confirmed that the
Clinton administration had decided even before the ACD’s meeting that deliberate creation of human embryos for experimentation
exceeded the public’s tolerance for ‘exotic’ research”) citing R. Alta Charo, “The Hunting of the Snark: The Moral Status of Embryos,
Right-to-Lifers, and Third World Women,” Stanford Law and Policy Review 6 (1995):14. The administration’s current position on
human embryo research is not clear. While the President’s Press Secretary Mike McCurry affirmed the earlier 1994 Executive Order
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prohibiting deliberate creation of research embryos with federal funds in early 1997 (White House Press Briefing, 24 February
1997), the Executive Office of the President in February 1998 released a Statement of Administration Policy on S. 1601 (“Human
Cloning Prohibition Act”) that encourages Congress to refrain from prohibiting somatic cell nuclear transfer (SCNT), a potentially
more radical form of deliberate embryo fertilization involving “the transfer of a cell nucleus from a somatic cell into an egg from
which the nucleus has been removed....the resulting fused cell, and its immediate descendants, are believed to have the full 
potential to develop into an entire animal, and hence totipotent.” Executive Office of the President, Statement of Administration 
Policy [on] S.1601 - Human Cloning Prohibition Act (9 February 1998): 1; definition of SCNT taken from NIH, Fact Sheet on Stem 
Cell Research (21 April 1999):1. This despite the President’s March 4, 1997, ban on federal funding for cloning of human beings
(SCNT is generally classified as a form of human cloning). Office of the White House Press Secretary, Memorandum for the Heads 
of Executive Departments and Agencies (4 March 1997): 1 (“Federal funds should not be used for cloning of human beings. The 
current restrictions on the use of Federal funds for research involving human embryos do not fully assure this result.”).

23 See Feiler, “Human Embryo Experimentation,” 2461; See NIH, Background Information on the Impact of the Human Embryo
Research Amendment (30 January 1996) (hereinafter Background) at 2 (“Since 1993, nine applications that include research 
involving human in vitro fertilization have reached the stage in the NIH review process at which this research would have been
funded. Of these, six applications would likely have received support if the NIH had been able to proceed according to the panel’s
recommendations and the President’s directive.”).

24 Id. Public Law No. 104-99, Title I, § 128, 110 Stat. 26, 34 (1996). (Preventing the use of any funds made available by Public
Law 104-91 for the creation of human research embryos or embryo research in which the embryo is destroyed, discarded, or know-
ingly subjected to risk of injury or death greater than that allowed for research on fetuses in utero under 45 CFR § 46.208(a)(2)
[“risk to the fetus imposed by the research is minimal and the purpose of the activity is the development of important biomedical
knowledge which cannot be obtained by other means”] and section 498(b) of the Public Health Service Act (42 USC § 289g(b))
[“...the risk standard (published in [45 CFR §] 46.102(g))...[shall] be the same for fetuses which are intended to be aborted and
fetuses which are intended to be carried to term”]; “human embryo” is defined as “any organism, not protected as a human subject
under 45 CFR 46 as of the date of the enactment of this Act, that is derived by fertilization, parthenogenesis, cloning, or any other
means from one or more human gametes or human diploid cells.”) NIH has described the effect of the ban as prohibiting “in vitro
fertilization of a human egg for research purposes where there is no direct therapeutic intent....as well as...research with embryos
resulting from clinical treatment and research on parthenogenesis” (Background at 2).

25 Public Law No. 104-208, Div. A, § 101(e), Title V, § 512, 110 Stat. 3009, 3009-270 (1996); Public Law No. 105-78, Title V, 
§ 513, 111 Stat. 1467, 1517 (1997); Public Law No. 105-277, 112 Stat. 2461 (1998), as printed in H.R. Conf. Rep. No. 105-825
(1998).

26 See Rick Weiss, “Georgetown Geneticist Admits Disobeying Test Ban on Embryos,” Washington Post, 15 January 1997:3.

27 Id.

28 Id., Congressional Statement at 2; and Letter from John J. Callahan, Assistant Secretary for Management and Budget, DHHS, to DHHS
Institutional Officials (February 1997) (reinforcing the legal requirements of the congressional human embryo research ban).

29 See e.g., James A. Thomson et al., Embryonic Stem Cell Lines Derived from Human Blastocysts, Science 282 (6 November
1998):1145; Michael J. Shamblott, John Gearhart, et al., “Derivation of Pluripotent Stem cells from Cultured Human Primordial
Germ Cells,” Proceedings of the National Academy of Sciences 95 (November 1998):13726.

30 Id.

31 See Letter from President Clinton to Dr. Harold Shapiro, Chair, National Bioethics Advisory Commission (14 November 1998); 
and Letter from Dr. Harold Shapiro, Chair, National Bioethics Advisory Commission to President Clinton (20 November 1998).

32 Statement of Harold Varmus, M.D., NIH Director, Before the Senate Appropriations Subcommittee on Labor, Health, and Human Services,
Education, and Related Agencies (26 January 1999) at 4; Testimony of Harold Varmus, M.D., NIH Director, Before the National Bioethics
Advisory Commission (19 January 1999) at xx.

33 Id. Memorandum from Harriet S. Rabb, HHS General Counsel, to Dr. Harold Varmus, M.D., NIH Director (15 January 1999); NIH,
Fact Sheet on Stem Cell Research (21 April 1999) (“After a thorough analysis of the law, DHHS [General Counsel Rabb] concluded
that the congressional prohibition on the use of DHHS funds for certain types of human embryo research does not apply to
research utilizing human pluripotent stem cells because such cells are not embryos....Thus, research using pluripotent stem cells
derived from human embryos can be funded by DHHS.”).
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34 Id. See also NIH, NIH Position on Human Pluripotent Stem Cell Research (undated) at 1 (“NIH funds [including equipment, 
facilities, and supplies purchased on currently funded grants] should not be used to conduct research using human pluripotent
stem cells derived from human fetal tissue or human embryos until further notice....While the NIH proposes to support research
utilizing these human pluripotent stem cells, it will not do so until public consultation has occurred, guidelines are issued, and an
oversight committee has ensured that each project is in accord with these guidelines. Research on human stem cells derived from
sources other than human embryos or fetal tissue will not be subject to these guidelines and oversight: this research will continue
to be funded under existing policies and procedures.”). The NIH Director’s caution has not avoided public controversy, however. 
See e.g., Letter from Seventy Members of the U.S. House of Representatives to Donna E. Shalala, Secretary of Health and Human Services
(11 February 1999); Seventy-Three Scientists, “Science Over Politics,” Science 283 (19 March 1999):1849.

35 See generally NIH Ad Hoc Working Group of the Advisory Committee to the Director, Draft NIH Guidelines for Research Involving
Pluripotent Stem Cell Research (8 April 1999).

36 Opening statement of Co-Chair Ezra C. Davidson, Jr., M.D., at 8 April 1999 meeting of the NIH Ad Hoc Working Group of the
Advisory Committee to the Director.

37 See note 32, supra.

38 Public Law No. 105-277, 112 Stat. 2461 (1998), as printed in H.R. Conf. Rep. No. 105-825 (1998) (federal human embryo
research ban).

39 45 CFR § 46.208(a)(2) (1997).

40 45 CFR § 46.102(i) (1997).

41 Pub. L. 99-158 (“Health Research Extension Act of 1985”), codified at Health Research Extension Act of 1985, USC, vol. 42, secs.
289g(b) (1997) as Section 498(b) of the Public Health Service Act.

42 U.S. Const. art. I, § 8; see e.g., Fullilove v. Klutznick, 448 U.S. 448, 100 S.Ct. 2758, 65 L.Ed.2d 902 (1980) (“The reach of the
Spending Power within its sphere is at least as broad as the regulatory powers of Congress”—Burger, C.J. [citations omitted]).

43 Office of the White House Press Secretary, Statement by the President (2 December 1994):1.

44 No Executive Order exists on this topic as of 3 May 1999, see White House Virtual Library, Executive Orders
(http://www.pub.whitehouse.gov/search/executive-orders.html).

45 U.S. Const. art. II, § 1.

46 Office of the White House Press Secretary, Memorandum for the Heads of Executive Departments and Agencies (4 March 1997):1.

47 No Executive Order exists on this topic as of 3 May 1999, see White House Virtual Library, Executive Orders
(http://www.pub.whitehouse.gov/search/executive-orders.html).

48 U.S. Const. art. II, § 1.

49 Executive Office of the President, Statement of Administration Policy [on] S.1601 - Human Cloning Prohibition Act
(9 February 1998):1.

50 National Bioethics Advisory Commission (NBAC), Cloning Human Beings (1997) at Appendix 3 (“Nuclear transplantation
cloning: a type of cloning in which the nucleus from a diploid cell is fused with an egg from which the nucleus has been removed.
The DNA of the transplanted nucleus thus directs the development of the resulting embryo.”).

51 References to human embryo research are presently superseded by Public Law No. 105-277, 112 Stat. 2461 (1998), as printed
in H.R. Conf. Rep. No. 105-825 (1998) (federal human embryo research ban), considered supra. 

52 45 CFR § 46.201 et seq. (1997) (“Additional Protections Pertaining to Research, Development, and Related Activities Involving
Fetuses, Pregnant Women, and Human In Vitro Fertilization”).

53 45 CFR § 46.201 (1997).

54 45 CFR § 46.203(g) (1997).

55 See 59 Fed.Reg. 45,293 (Sept. 1, 1994), “National Institutes of Health (NIH); Notice of Meeting of Panel (“It is the enactment 
of [Public Law No. 103-43 repealing the de facto moratorium] that now enables the NIH to fund IVF proposals, as well as research
involving human embryos that result from IVF or other sources”); but see John A. Robertson, “Article: Reproductive Technology
and Reproductive Rights: In the Beginning: The Legal Status of Early Embryos,” Virginia Law Review 76 (1990): n. 177 (“the federal 
regulations for fetal research [at 45 CFR 46, Subpart B] define the fetus as the entity that exists from the time of implantation, 
thus exempting preimplantation embryos from their reach.”).
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56 To the extent that DHHS/NIH maintains that ES cell research is “not embryo research,” see note 33, supra, IVF/embryo research-
relevant sections of Subpart B would also not be interpreted to apply. However, one or more sections of the general human subjects
protections at 45 CFR 46, Subpart A, may be applicable to the extent that such research is or is interpreted to “involve human sub-
jects.” See 45 CFR §§ 46.101(a) and et seq. Further complicating this issue, Gary Ellis, Director of the NIH OPRR has addressed
some issues relevant to 45 CFR 46 in his recent correspondence with NBAC, Letter from Gary B. Ellis, Ph.D., Director, OPRR, to Eric
M. Meslin, Ph.D., Executive Director, NBAC (3 June 1999) (hereinafter OPRR I). According to Ellis, “although Subpart B does not
apply to research involving an embryo per se, it does apply to research that involves the process of in vitro fertilization. An embryo
formed by a means that does not involve in vitro fertilization would not be subject to Subpart B.” Ellis’ remarks do not address the
status of embryos fertilized in vitro by private clinicians for assisted reproductive therapy and later declared “spare/available for
research use” (the probable source for most embryonic stem cell derivation). Nor is it clear whether downstream research that
includes ES cells would qualify for Subpart B regulation. Asked to describe OPRR’s guidance to an Institutional Review Board (IRB)
faced with embryo research, Ellis responded that “when the inclusion in proposed research of the process of in vitro fertilization
invokes review of the proposed research by an IRB, OPRR routinely directs attention of IRBs to [45 CFR § 46.205, imposing addi-
tional duties for the IRB in research subject to Subpart B],” although Ellis admits that “Subpart B provides little, if any, specific
direction to the IRB.” Ellis predicts that OPRR will distribute any forthcoming guidelines promulgated by NIH to guide research
involving pluripotent stem cell research, although “it would be inaccurate...to describe OPRR as ‘enforcing’ NIH guidelines on this
or any other matter.”

57 45 CFR § 46.204(a)-(c) (1997).

58 45 CFR § 46.205 (1997); but see n. 56, supra. Note that language in this section and 45 CFR § 46.201 (“Applicability”) (“the
requirements of this subpart [B] are in addition to those imposed under the other subparts [A, C, and D] of this part [46—Human
Subjects Protections]”) may imply that IRB and other provisions contained in Subpart A (the “federal Common Rule”) are also
applicable as against any research governed by Subpart B. Thus, while embryo derivation of stem cells and research on cells derived
from embryo sources may not independently qualify for human subjects protections under Subpart A, they may impliedly receive
some or all of those protections if Subpart B is held to apply to them. The Department may wish to clarify this question.

59 In addition to their other duties, IRB’s reviewing research subject to Subpart B must “(1) Determine that all aspects of the activity
meet the requirements of this subpart; (2) Determine that adequate consideration has been given to the manner in which potential
subjects will be selected, and adequate provision has been made by the applicant or offeror for monitoring the actual informed 
consent process (e.g., through such mechanisms, when appropriate, as participation by the Institutional Review Board or subject
advocates in: (i) Overseeing the actual process by which individual consents required by this subpart are secured either by approv-
ing induction of each individual into the activity or verifying, perhaps through sampling, that approved procedures for induction of
individuals into the activity are being followed, and (ii) monitoring the progress of the activity and intervening as necessary through
such steps as visits to the activity site and continuing evaluation to determine if any unanticipated risks have arisen); (3) Carry out
such other responsibilities as may be assigned by the Secretary”) 45 CFR § 46.205(a) (1997). See also 45 CFR § 46.205(c) (1997)
(“Applicants or offerors seeking support for activities covered by this subpart must provide for the designation of an Institutional
Review Board, subject to approval by the Secretary, where no such Board has been established under Subpart A of this part.”).

60 45 CFR § 46.206(a)(1) (1997).

61 45 CFR § 46.206(a)(2) (1997).

62 45 CFR § 46.206(a)(3) (1997).

63 45 CFR § 46.206(b) (1997).

64 See 45 CFR §§ 46.201-210, Subpart B, “Additional DHHS Protections for Pregnant Women, Human Fetuses, and Newborns
Involved as Subjects in Research, and Pertaining to Human In vitro Fertilization,” Fed. Reg. 27794-27804 (20 May 1998).

65 45 CFR § 46.101(f) (1997).

66 Note 45 CFR §§ 46.101(c) (1997) (“Department or Agency heads retain final judgment as to whether a particular activity is 
covered by this [Common Rule]”); 45 CFR §§ 46.101(d) (1997) (“Department or Agency heads may require that specific research
activities or classes of research activities conducted, supported, or otherwise subject to regulation by the Department or Agency but
not otherwise covered by this [Common Rule], comply with some or all of the requirements of this policy.”). DHHS has not acted
to vary the terms of the Common Rule to apply its terms to fetal tissue transplant, stem cell derivation or research. See also OPRR I,
at 1. Director Ellis, OPRR, observes that “a progenitor of an embryo may be a human subject in regulatory terms and covered by 
45 CFR Part 46” when it satisfies the triggering language for Common Rule oversight at 45 CFR § 46.102(f) (“human subject” is
defined as “a living individual about whom an investigator (whether professional or student) conducting research obtains (1) data
through intervention or interaction with the individual, or (2) identifiable private information). Ellis also notes that such research
“must be conducted in accordance with applicable State or local laws” [referencing 45 CFR § 46.210].
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67 For a descriptive analysis of the various alternatives, see J. Kyle Kinner, “Bioethical Regulation of Human Fetal Tissue and
Embryonic Germ Cellular Material: Legal Survey and Analysis,” a paper commissioned for NBAC and available in this volume.

68 See note 56, supra.

69 See generally Lori B. Andrews, “State Regulation of Embryo Stem Cell Research,” a paper commissioned for NBAC, available in
this volume.

70 See Coleman, “Constitutional Analysis,” 1352.

71 See e.g., Robertson, “Legal Status of Early Embryos,” 512; Feiler, “Human Embryo Experimentation,” n. 244.

72 See Coleman, “Constitutional Analysis,” 1358; n. 177; Fla. Stat. Ann. § 390.0111(6); La. Rev. Stat. Ann. §§ 9:121-133 (West
1991); Me. Rev. Stat. Ann. tit. 22, § 1593 (West 1992); Mass. Ann. Laws ch. 112, § 12j(a)(I) (Law. Co-op. 1996); Mich. Comp.
Laws Ann. §§ 333.2685, 333.2686, 333.2692 (West 1992); Minn. Stat. Ann § 145.422 subd. 1,2 (West 1989); N.H. Rev. Stat. Ann.
§ 168-B15(II) (1994); N.D. Cent. Code §§ 14-02.2-01, 14-02.2-02 (1991); 18 Pa. Cons. Stat. Ann. § 3216(a) (Supp. 1995); R.I.
Gen. Laws § 11-54-1(a)-(c) (1994).

73 Id. at 1358.

74 Id. at 1358; see also Moore v. Regents of the University of California, 51 Cal.3d 120, 793 P.2d 479, 271 Cal. Rptr. 146 (Cal. 1990),
cert. denied, 499 U.S. 936 (1991) (court recognized both a possessory and a commercial interest in patient’s bodily tissues).

75 See Andrews, “State Regulation of Embryo Stem Cell Research,” at 4; n. 5 (“In those states...embryo stem cell research is not
banned”); but see D.C. Code § 6-2601 (1998) prohibiting sale of any part of human body (even cells), a restriction that may extend
to human embryos.

76 See Feiler, “Human Embryo Experimentation,” at n. 239.  Note that a careful analysis of Andrews’ work lists 32 states as regulating
embryo research in some way (rather than the typically reported 26). This larger number reflects an aggregate of both research-
restrictive statutes and those state statues limiting or prohibiting sale of embryo or human tissues that may indirectly include
embryos.

77 N.H. Rev. Stat. Ann. § 168-B:15 (limiting the maintenance of ex utero pre-implantation embryos in a noncryopreserved state to
under 15 days and prohibiting the transfer of research embryos to the uterine cavity).

78 See Andrews, “State Regulation of Embryo Stem Cell Research,” at 4; n. 13–14. Louisiana broadly prohibits research involving
IVF embryos. La. Rev. Stat. Ann. §§ 9:121-122 (West 1991).  Eight other states restrict embryo research indirectly, banning all
research on “live” embryos or fetuses.  Fla. Stat. Ann. § 390.0111(6); Me. Rev. Stat. Ann. tit. 22, § 1593 (West 1992); Mass. Ann.
Laws ch. 112, § 12j(a)(I) (Law. Co-op. 1996); Mich. Comp. Laws Ann. §§ 333.2685, 333.2686, 333.2692 (West 1992); Minn. Stat.
Ann § 145.422 subd. 1,2 (West 1989); N.D. Cent. Code §§ 14-02.2-01, 14-02.2-02 (1991); 18 Pa. Const. Stat. Ann. § 3216(a)
(Supp. 1995); R.I. Gen. Laws § 11-54-1(a)-(c) (1994).

79 Id. at 4; n. 16; see e.g., Me. Rev. Stat. tit. 22 § 1593 (maximum five-year term); Mass. Ann. Laws 112 § 12J(a)(V) (maximum
five-year term); Mich. Comp. Laws § 333.2691 (maximum five-year term).

80 U.S. Const. art. VI, § 2; Amend. X.

81 See Andrews, “State Regulation of Embryo Stem Cell Research,” at 8; n. 59; Me. Rev. Stat. Ann. tit. 22 § 1593; Mass Ann. Laws
ch. 112 § 12(J)(a)(IV); Mich. Comp. Laws § 333.2609; N.D. Cent. Code § 14-02.2-02(4); and R.I. Gen. Laws § 11-54-1(f).

82 Id. at 8; n. 60; Fla. Stat. Ann. § 873.05; Georgia Code Ann. § 16-12-160 (a) (except for health services education); Ill. Stat.
Ann. ch 110 _ para. 308.1; La. Rev. Stat. Ann. § 9:122; Minn. Stat. Ann. § 45.422(3) (live); 18 Pa. Cons. Stat. Ann. § 3216(b)(3)
(forbids payment for the procurement of fetal tissue or organs); Texas Penal Code § 48.02; Utah Code Ann. § 76-7-311. But see
Feiler, “Human Embryo Experimentation,” at 2455 (“Although some state laws prohibit the sale of fertilized embryos, they do 
nothing to prevent the sale of gametes (sperm and eggs), which can easily be converted into research embryos through deliberate
fertilization. Payment for sperm and eggs is widespread among American infertility clinics.” [citations omitted]).

83 Id. at 9; n. 67; 75; 76; 80; Tenn. Code Ann. § 39-15-208 (1998) and Utah Code Ann. § 76-7-311 (1998) prohibit sale of an
“unborn child”; D.C. Code § 6-2601 (1998) and Va. Code § 32.1-289.1 (1998) prohibit sale of all or a portion of the “human
body” (D.C.) or a “natural body part” (Va.); two state statutes prohibit sale of specified organs (not including embryos), but permit
state health officials to expand the list under prescribed conditions.  N.Y. Pub. Health § 4307 (1998); W. Va. Code § 68.50.610(2)
(1998). 

84 See Coleman, “Constitutional Analysis,” 1358.

85 See Andrews, at 8.
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86 Id., Minn. Stat. Ann. § 145.422(3).

87 See e.g., Uniform Anatomical Gift Act secs. 1–17, 8A U.L.A. 29 (1994) (enacted in pre- or post-1987 revisions in all 50 states 
and DC; § 10 of the post-1987 revision prohibits organ sale). At least 20 states have enacted statutory prohibitions on the sale of
organs or organ parts. See Andrews. Note also Minnesota statute § 525.921 restricting sale of decedent organ parts and defining
“decedent” as “a deceased individual [that] includes a stillborn infant or an embryo or fetus that has died of natural causes in utero”
(not applicable to IVF or embryo research).

88 The only relevant litigation is Doe v. Shalala, 862 F. Supp. 1421 (D.Md. 1994), overturned, sub nom., International Found. 
for Genetic Research v. Shalala, 57 F.3d 1066 (4th Cir. 1995) (unpublished table decision), available in 1995 WL 361174, at *1.
Complainants brought a class-action suit on behalf of more than 20,000 embryos stored in fertility clinics nationwide, alleging
material imbalance under the Federal Advisory Committee Act in the membership of the HERP. The District Court dismissed for
lack of standing, citing Roe and Casey to support its conclusion that the unborn do not constitute “persons” with legal, assertable
rights. In its review, the Fourth Circuit Court of Appeals vacated the lower court’s decision (and its reasoning) but remanded for
dismissal, determining instead that the publication of the panel’s report rendered the claim moot.

89 La. Rev. Stat. Ann. § 40:1299.35.13 (1998).

90 La. Rev. Stat. Ann. § 40:1299.35.13 (1998). See Marilyn Clapp, “Note, State Prohibition of Fetal Experimentation and the
Fundamental Right of Privacy,” Columbia Law Review 88 (1988):1076–77 (“The Louisiana statute effectively prohibits any 
research, experimentation, or even observational study on any embryo, fetus, or aborted fetal tissue. The ban encompasses a 
range of activities, including studies of the safety of ultrasound and pathological study of fetal tissues removed from a woman for
the purpose of monitoring her health. Research on in vitro fertilization is likewise barred. Since the aborted pre-viable fetus is not 
living or cannot survive for long, no procedure performed upon it could be considered ‘therapeutic,’ and therefore use of this 
tissue is likewise prohibited. If performed on tissues from a miscarriage, such experimentation would be acceptable under the 
statutory scheme.” [footnotes omitted]).

91 Margaret S. v. Edwards, 488 F. Supp. 181, 220 n.124 (E.D. La. 1980) [hereinafter Margaret S. I]. This suit was a class action
brought on behalf of pregnant women who sought abortions, three physicians who performed abortions, and five clinics that 
provided abortion facilities.

92 Id. at 221.

93 Margaret S. v. Treen, 597 F. Supp. 636 (E.D. La. 1984), aff ’d sub nom. Margaret S. v. Edwards, 794 F.2d 994 (5th Cir. 1986) 
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Introduction

The National Bioethics Advisory Commission (NBAC) is charged with the task of researching and analyzing
the ethical implications of primordial stem cell research (human embryonic stem [hES)]and germ [hEG]

cells)1 and recommending directions for future regulation of this research. In order to acquit itself of this task,
the Commission must first answer one fundamental question, “How do we understand where primordial stem
cell research fits in the existing regulatory scheme?” 

hEG cell research, which uses tissue from aborted fetuses, is analogous to the use of fetal tissue in transplan-
tation. This is not only because it involves the use of fetal tissue, but also because it is research directed at
developing therapies for the benefit of people which are unrelated to the facilitation of human reproduction.2

Consequently, hEG cell researchers and funders should be aware of safeguards and guidelines regarding the use
of fetal tissue in research.3 These guidelines will be discussed briefly later in this paper.4

Use of Human Embryos In Research
Existing federal law in the United States which prohibits federal funding of research using human embryos5

can be interpreted to permit the use of stem cells derived from that research.6 That legal interpretation, how-
ever, does not provide the answer to how we should understand and situate hES cell research within the 
existing policies on the use of reproductive tissue in research. It is clear that since deriving hES cells requires
the use and destruction of human embryos, hES cell research involves embryo research. Ethical issues of hES
cell research, therefore, encompass those issues that arise in embryo research. 

If NBAC deems that hES cell research is ethically acceptable and should be publicly supported and privately
permitted, then it would be appropriate to revisit the current ban on federal funding in embryo research.
Recommending that hES cell research be permitted would require that the use of human embryos in research
be sanctioned in certain circumstances.7 A recommendation to lift the prohibition on federal funding of human
embryo research requires that NBAC express its opinion on the principles and some of the restrictions and
guidelines that should govern that research. Examination of international embryo research policies can provide
guidance in this endeavor. 

As most embryo research takes place in the context of assisted reproductive technology (ART), discussion 
of embryo research ethics and policy takes place primarily in that context. In addition, as embryo research
involves the use of tissues of men and women, some issues of concern are also discussed in the context of
human subjects research policy and regulation. 

Numerous countries have grappled with setting policies in both the areas of ART and human subjects
research; one of the areas of greatest conflict is the permissibility and regulation of the use of human embryos
in such research. Controversy and diversity of opinion continue to dominate discussions about embryo
research regulation to a much greater extent than the use of fetal tissue for therapy. For that reason, inter-
national perspectives on embryo research and their implications for hES cell research will be the main focus 
of analysis and discussion. This paper will examine policies and regulations on human embryo research in 
the following countries: Canada,8 Australia,9 the United Kingdom,10 and France.11 I will also study statements
from the European Union.12

These countries have been chosen for a number of reasons. Canada (with the exception of Québec),
Australia, and the United Kingdom share the same legal tradition in Common law as the United States. The
United Kingdom produced the first policy statement of any European country,13 which led to the Human
Fertilisation and Embryology Act 1990 (the HFE Act). The HFE Act has been the blueprint of successful, 
thorough ART legislation for other countries drafting policies in ART. 
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In contrast to the United Kingdom, which has a strong tradition of promoting scientific freedom resulting in
very liberal regulation of embryo research, France currently has a very restrictive policy on embryo research.
France also represents a different perspective; it is a predominantly Catholic country with a civil law tradition,
and it has a long history of thoughtful and prescient leadership in the area of bioethics. Finally, I have chosen
to analyze the policies of the European Union, as statements from the European Commission and the European
Group on Ethics in Science and New Technologies (EGE) reflect the diversity of opinion in and among the
member states of the European Community. 

Each region under examination has struggled to develop clear policies with respect to embryo research. 
The task is made difficult in part due to confusion in terminology, but primarily due to the great diversity 
of opinions on the moral status of the embryo. From the determination of moral status flows the possible
responses to the questions on the permissibility, restrictions, and prohibitions of embryo research. Despite the
great cultural, social, and religious differences within and among the countries examined, it is possible to find
commonalties in their responses. 

The question of whether to permit embryo research is characterized everywhere by a tension between the
desire for therapeutic benefits derived from that research and the need to prevent abuses. In addition, simi-
larities in international human embryo research policy exist in guiding principles, recommendation strategies,
limitations on permissible research, and uses subject to prohibition. The importance of examining and adopt-
ing standards on which there is international consensus must be respected. The reputation of human embryo
research conducted in the United States depends on the standards under which it is performed. In addition, 
as research is increasingly conducted in multicenter trials and with international cooperation, agreement on
appropriate standards will be necessary. 

Context of Embryo Research Policy and Regulation
Regulation of the use of human embryos in research falls into ART or human subject research oversight and
sometimes in both. Very occasionally, legislation is drafted that deals solely with embryo research. The
majority of international policies on embryo research are developed in the context of ART regulation, as is 
illustrated in the table below. 

Table 1. International Policies in the Context of ART Regulation

Assisted Reproductive Technology Human Subjects Research Specific Embryo Research Legislation

Canada14 Canada22 Germany24

Australia15 Australia23 (Belgium)*

United Kingdom16 (Finland)*

Austria17

Denmark18

Spain19

Sweden20

France21

(Italy)*

(Netherlands)*

(Portugal)*

*legislation in progress
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Regulatory Background
Examination of the background of embryo research regulation in many countries shows that scientific 
developments, resulting public interest and concern, and considerable diversity of opinion have prompted
the appointments of national commissions to explore and discuss the issues surrounding the use of ART. 
These commissions have traditionally been multidisciplinary and have been appointed to study the social,
legal, and ethical issues of concern in ART, including human embryo research. 

The mandates of the national commissions have included the pursuit of knowledge, identifying current
areas of public concern and ethical problems, making recommendations for oversight, outlining guiding 
principles, and updating norms about ART and human subjects research. Other common mandates include:

■ Identification of future developments and issues of concern.

■ Outlining of guiding principles and basic standards of practice.

■ Encouragement of continued reflection and thoughtful consensus around more contentious ethical issues.

■ Advancement of knowledge and understanding.

Generally, the commissions required a period of two to four years, marked by numerous public meetings,
calls for submissions, issuance of drafts for comment, and consultation, before submitting a final report.25

Most commissions stated that they would not offer definitive answers to contentious ethical issues, but would 
outline the issues and elucidate guiding principles and the application of those principles in specific contexts. 

For the most part, the national commissions have produced reports that are wide-ranging in scope and
exhaustive, examining all issues surrounding ART, including embryo research.26 In discussing embryo research,
the reports include an examination of the uses of embryos in research, the sources of embryos (including 
creation of embryos for that research), and prohibitions and limitations on embryo research. In many countries,
once a report was issued by the national commission, legislation was drafted and implemented.27

NBAC does not have the necessary time to examine thoroughly the issues and make comprehensive recom-
mendations that balance public and scientific opinion concerning the regulation of embryo and primordial
stem cell research. Consequently, a partial response to the President’s request for clarification of the ethical
issues may be more appropriate, to be followed by a more thorough examination of the issues surrounding
embryo research. Such a partial response might set out principles and strategies to guide policy and regulation,
areas of special concern, and areas requiring further inquiry.

The Need for Clear Definitions
Rapidly changing technology, resulting public anxiety, and diversity of firmly held beliefs make thoughtful,
intelligent analysis of ART and embryo research regulation extremely difficult and politically sensitive. One 
further difficulty in developing domestic policy and in understanding international policy stems from the lack
of precise or consistent use of terminology. In many countries the term “embryo” is not defined in the legisla-
tion that regulates embryo research. In those countries that do define the term, the definitions vary greatly. 
For example, in Australia (Victoria), the embryo is understood as differing from the zygote and as coming into
being at syngamy (the alignment of the chromosomes on the mitotic spindle) approximately 22–24 hours after
fertilization.28 Consequently, as only creation of embryos for research is prohibited, ova may be fertilized and
research conducted until syngamy. 

By contrast, the United Kingdom HFE Act defines embryo as “a live human embryo where fertilisation is
complete, references to an embryo include an egg in the process of fertilisation, and fertilisation is not complete
until the appearance of a two-cell zygote.”29 Canada’s Royal Commission on New Reproductive Technologies
underlines this terminology problem:
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In the language of biologists, before implantation the fertilized egg is termed a ‘zygote’ rather
than an ‘embryo.’ The term ‘embryo’ refers to the developing entity after implantation in the
uterus until about eight weeks after fertilization. At the beginning of the ninth week after 
fertilization, it is referred to as a ‘fetus,’ the term used until time of birth. The terms embryo
donation, embryo transfer, and embryo research are therefore inaccurate, since these all occur
with zygotes, not embryos. Nevertheless, because the terms are still commonly used in the
public debate, we continue to refer to embryo research, embryo donation, and embryo transfer.
For accuracy, however, we also refer to the developing entity during the first 14 days as a
zygote, so that it is clear that we mean the stage of development before implantation and 
not later.30

Clearly, how a commission decides to define “embryo” greatly affects the resulting interpretation and impact 
of any recommendations. There is a danger if the terminology is manipulated to achieve certain ends indirectly
that could not be achieved directly. For example, in the United States, attempts to define “embryo” as coming
into existence at syngamy or 14 days after fertilization would surely be criticized as sophistic. The appearance
of “skirting the issue” by an appeal to mechanistic approaches or legalistic interpretation should be avoided;
transparency of findings and reasoning is required. Terminology should respond to public understandings and
concerns. Whether embryos are viable or nonviable, hybrid or human, exist at fertilization or sometime there-
after, the fertilized human egg and developing human form is the locus of ethical concern regardless of its
name.

Guiding Principles, Vision, and Strategy
Guidance on framing the issues involved in human embryo research can be found by examining the com-
monalities in guiding principles and recommendation strategies outlined by other countries. Many national
commissions articulated guiding principles and values that informed their policy decisions and provided 
a framework for their recommendations on embryo research. Common principles in the reviewed reports, 
policies, and laws include:

■ Respect for human life and dignity.

■ The quality, including safety, of medical treatment.

■ Respect for free and informed consent.

■ Minimizing harm and maximizing benefit.

■ The relief of human suffering.

■ Freedom of research.

■ Noncommercialization of reproduction.

In making decisions about using embryos in research or ART, most commissions adopted a long-term
vision. This means that recommendations should be drafted in general terms and allow for flexibility and
adaptability in the face of future developments. For example, the Warnock Report adopted the following 
recommendation strategy:

■ Frame recommendations in general terms, leaving matters of detail to be worked out by government.

■ Indicate what should be matters of good practice.

■ Indicate what recommendations, if accepted, would require legislation.

■ Apply any proposed changes equally throughout the United Kingdom.31
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Treatment of Moral Status Arguments
The central finding from public consultation about embryo research is that there is a great diversity of opinion
on the acceptability of that research. The diversity of opinion reflects a lack of consensus on the moral status of
the embryo. This lack of consensus is acknowledged openly in most reports. For example, the Canadian Royal
Commission states:

Canadians have differing views on the moral status of the zygote and embryo. Although there
is strong agreement on a commitment to the principle of respect for human life, Canadians
differ about what form that respect should take and what level of protection is owed to human
life at its different stages of development. There is also a wide range of answers to these 
questions in the history of moral philosophy.32

The EGE states that, despite the diversity of views on the moral status of the human embryo among its 
member states, one can find two conflicting tendencies emerging with respect to the moral status of the
embryo and the legal protection that should be afforded the embryo with respect to scientific research. 
These two positions are:

1. Human embryos have the same moral status as human persons and consequently are worthy of equal 
protection. 

2. Human embryos do not have the same moral status as human persons and consequently have a relative
worth of protection.33

As the European Commission Working Group on human embryos and research stated in its 1992–1993 report,
“these views are fundamentally different and it is difficult to see how, at these extremes, the differences can be
reconciled.”34

There is another common formulation of the two positions which presents the conflicting positions as
greater extremes. In this formulation, the moral argument against the use of human embryos in research is
essentially the following: The human embryo has the same status as a child or an adult by virtue of its potential
for human life; as it is unacceptable to make use of children and adults in research that could harm or kill
them, it is also wrong to use human embryos in such research. The argument on the other side of the debate is
essentially the following: It is only human persons that must be respected, and human embryos are not persons,
or even potential persons, but simply a collection of cells; therefore, there is no reason to accord embryos any
protected status. 

No matter how the conflicting opinions are expressed, in the face of this fundamental disagreement the 
most common response has been to state that no definitive answer can yet be given to the question of when life
begins or whether the human embryo is a “person” using scientific information.35 The Warnock Report states,

Although the questions of when life or personhood begin appear to be questions of fact 
susceptible of straightforward answers, we hold that the answers to such questions in fact 
are complex amalgams of factual and moral judgments.36

After highlighting the unsolvable nature of the problem, most reports adopted an intermediate position or
compromise between the two positions. This pragmatic approach seeks to balance the scientific and medical
cost of not pursuing embryo research with the moral cost of permitting such research. However, it is important
to note that if the conflicting positions are expressed as they are by the EGE, the decision to permit embryo
research is less a compromise and more a choice. Just as those countries which prohibit embryo research are
choosing between the two positions in favor of the former position (embryos are full human persons, entitled
to the same protections against harmful research), those countries that sanction any embryo research37 are also
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making a choice between the two positions—rejecting the position that human embryos have the same status
and rights of full human persons. 

Where the opinions of a population can accurately be described as greater extremes (human persons versus
collection of cells), the intermediate position is a true compromise. Such a dichotomy permits a commission to
choose a compromise based on rejecting both extreme positions and stating that the embryo must have special
status—less then full personhood and more than simply a mass of cells. The Warnock Report provides a good
example of this reasoning. 

Interestingly, the Warnock Report and others appeal to the legal status of the human embryo, which is less
than that of a legal person in nearly every country in the Western world. This fact is used to bolster the argu-
ment that embryos are not moral persons, but without much explanation why the legal interpretation informs
the question of moral status. It would seem that the widespread legal agreement that embryos ought not to be
accorded the same rights as children and adults could be used as evidence of an international norm; however,
this is not explicitly stated.

Once the question of definitively determining the moral status of the embryo has been abandoned, most
national reports turn to identifying ways in which to respect the human embryo within the context of scientific
research. For example, the Warnock Report states that the definitive determination of the status of the embryo 
is not open to resolution, lays out the conflicting positions of those opposed and in favor or embryo research,
and states:

Instead of trying to answer these questions [about the moral status of the embryo] directly we
have therefore gone straight to the questions of how it is right to treat the human embryo. We
have considered what status ought to be accorded to the human embryo, and the answer we
give must necessarily be in terms of ethical or moral principles.38

Where embryo research is permitted, a common solution is to provide some protection to human embryos
in the form of certain prohibitions and limits on research.

Limits to Embryo Research
Although there is no consensus about the moral status of the embryo, there is agreement that if embryo
research is permissible, limitations are necessary and appropriate.39 As such, limitations on research reflect a
compromise between the acceptability and unacceptability of embryo research and are a means of allaying public
anxiety. Many of the fears of abuse in embryo research are widely shared and have resulted in considerable
consensus about what uses should be prohibited. There is less consensus, although some commonalties, about
what limitations on embryo research are required to allay public concerns, promote beneficial research, and
respect the connection between human embryos and the rest of the human community. These limits represent
both acknowledgments that public fears are respected and are a “sign of respect for the special status of the
embryo without the cost of an outright ban.”40

The following restrictions exist in most countries that permit embryo research:

■ Informed Consent of Gamete Donors

This condition reflects the principle of respect for individual autonomy, as well as a desire to protect vulner-
able people, including patients undergoing infertility treatment who may be subject to emotional stresses. 
Of course, a formal requirement of consent may not be enough to protect female patients from feeling subtle
coercion to consent to the removal of ova for research at the same time that ova are being removed for IVF.
This is especially true where it is the physician treating the woman or couple who makes the request to
remove additional ova for research. It is easy to imagine that patients may consent to the removal of extra
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ova for research in order to appear compliant and establish or maintain a positive doctor/patient relationship.
For this reason, the Canadian Royal Commission makes the recommendation that: 

[a] woman’s or couple’s consent to donate zygotes generated but not used during infertility
treatment for research never be a condition, explicit or implicit, of fertility treatment. Potential
donors must be informed that refusal to consent does not jeopardize or affect their continuing
treatment in any way.41

An additional recommendation worth consideration is the recommendation by the Royal Commission 
that no additional surgical procedure be permitted to retrieve eggs for the creation of embryos strictly 
for research.42

■ Time Limits Within Which Research Must Be Conducted

In keeping with the changing physical status of the embryo, many countries have stipulated that as 
embryonic development progresses, greater protections are required. A common line drawn is 14 days 
after fertilization, the point believed to represent the last opportunity for twinning to occur; the point in
time beyond which the primitive streak (precursor to the central nervous system) begins to develop; and 
the point before sentience is attained. While recognizing that any line is, to some extent, arbitrary, this is a
line which is adopted by most countries permitting embryo research.43 Broad international adoption of the
14-day limit is another reason for adopting such a standard. The Canadian Royal Commission concedes 
that “it is appropriate to agree to a standard that enjoys broad international support, if only to ensure that
research done [nationally] will be as respected as that done in the rest of the world.”44

■ Embryos Must Be Necessary for the Research

Limits on the necessity and often the significance45 of the research involving human embryos simply 
underline the need to ensure that protocols that use human embryos have scientific validity. The Australian
NHMRC Guidelines suggest that where embryos are destroyed in research, the number used in such a 
protocol must be restricted.46 In addition, the Canadian Royal Commission has indicated that “necessary”
means that no other animal research or model is available or appropriate to conduct the experiment.47 The
Warnock Commission explicitly links this limitation to the special status and consequent protection of the
human embryo: “the embryo of the human species ought to have a special status…no one should undertake
research on human embryos the purposes of which could be achieved by the use of other animals or in
some other way.48

■ Protocol Review

Australia, Canada, the United Kingdom, France, and the European Union all require review of the protocol
by a local or national body, or both.49

■ Regulatory Oversight

In addition to protocol review, several countries have recommended the establishment of a regulatory board
or national commission to license and regulate infertility treatments and embryo research. Although national
oversight is desirable, the use of law to regulate (rather than set limits) in this area would be inappropriate,
given the rapid development in uses of technologies. A national commission or authority coupled with sub-
committees responsible for various areas of ART would provide flexibility and adaptability and relieve the
need to campaign for removal of legislative bans and prohibitions as technologies and attitudes change.50 In
addition, national regulation ensures more consistent application of safeguards and can ensure greater public
accountability and transparency.51
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The need for national as well as local oversight of primordial stem cell research has recently been echoed by
the Australian Academy of Science. No such system currently exists in the United States, with reliance
placed on a system of review by local institutional review boards (IRBs). The ability of IRBs to adequately
assess the merits and ethics of primordial stem cell protocols, given their time and resources, is surely limited.
A national review mechanism that reviewed not only primordial stem cell research but also research protocols
using human embryos would ensure strict adherence to guidelines and standards across the country. 

■ Use of Only Spare Embryos from IVF for Research 

The issue of whether to create embryos for research purposes or to limit the supply of embryos to surplus
embryos from in vitro fertilization treatment (IVF) is one on which there is no consensus. Very few of the
national commissions discuss the ethics of creating embryos for research in a detailed manner. For example,
the opinion of the EGE states simply, “There is a debate on the distinction between research on donated
spare embryos and on eggs donated for research and subsequently fertilised in vitro.”52

The primary objection to creating embryos specifically for the purposes of research is based on the notion
that there is a qualitative difference between creating an embryo that may have a chance of implantation 
and creating embryos without that chance. Objections about creating embryos for research often appeal to
arguments about respecting human dignity by avoiding instrumental use of human embryos. Creation of
embryos without the intention of implanting them is argued by some to be disrespectful. The other side of
the argument does not accept the difference between creating embryos for the purposes of reproduction, in
which case there is still the chance that they will not be implanted, and creating them for research. 

The Warnock Report acknowledges that the committee was divided on this issue. Some committee members
argued for and some against this qualitative difference. Those against argued that “if research on human
embryos is to be permitted at all, it makes no difference whether these embryos happen to be available or
were brought into existence for the sake of research.…In both cases, the research would be subject to the
limitations outlined above and the moral status of the embryo would be the same.”53 Despite the dissent of
four of the committee members, the use of embryos created in vitro for research purposes was endorsed, and
under the HFE Act, creation of research is permitted within the regulatory scheme of the Act.54

In Canada, where the Royal Commission endorsed the creation of embryos for research, the commission
expressed the belief that the limitations on embryo research, such as the necessity of human embryos to 
conduct the research, the 14-day limit, and the importance of the research could ensure appropriate respect
for the embryos. With regard to this point, the following statement is worth reproducing:

On the one hand, we believe that [the creation of embryos for research purposes] would create
the danger of promoting instrumentalization of zygotes, thereby potentially undermining com-
mitment to respect for human life and dignity. On the other hand, it is not clear whether we
can distinguish effectively between zygotes that become available because they are ‘surplus’ to
the needs of couples undergoing IVF treatment and zygotes created specifically for research.
Some commentators argue that the distinction is unworkable, since doctors can stimulate the
maturation of more eggs than are needed for purposes of IVF by using fertility drugs.
According to one submission to the Australian Senate Select Committee, ‘any intelligent
administrator of any IVF program can, by minor changes in his ordinary clinical way of going
about things, change the number of embryos that are fertilized. So in practice there would be
no purpose at all in enshrining in legislation a difference between surplus and specially created
embryos.’55
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The Canadian Royal Commission endorsed creation of embryos for research purposes if conducted within the
strict regulatory scheme proposed and subject to the commission’s proposed restrictions, such as those on use
and time limits.56

When deciding how to deal with this issue, there are a number of points to keep in mind. First, most of the
reports acknowledge that the creation of embryos provides the only way to conduct certain research, such as
research on the process of human fertilization. Second, as techniques for IVF improve, it is possible that the
need to create surplus embryos will be eliminated; one of the frequently approved uses of embryo research is
the improvement of IVF techniques.57 At the same time that legislation permits embryo research, it is advocating
that research improve IVF techniques and that fertility experts attempt to reduce the surplus of embryos created
for infertility treatment.58 As this happens, and if embryo research is dependent on the existence of spare
embryos donated with informed consent, it is possible that the supply of embryos for research will dwindle.

If the research supply is limited to surplus embryos from IVF, two other results are possible. First, in light of
the tremendous interest in hES cell research, there is little doubt that demand for embryos and ova for research
will increase.59 Increased demand will only augment incentives for fertility clinics and physicians to ensure a
supply of ova is available. This is particularly true where physicians and clinics are also engaged in embryo
research themselves, and also if ova and embryos can be bought and sold between clinics and research institu-
tions. Demand for embryos could translate into pressure on women undergoing IVF to donate ova or embryos
specifically for research when having ova removed for IVF.60 Alternatively, clinicians might simply create more
embryos than are necessary for treatment purposes to ensure a surplus.

Second, if the IVF supply ever were to dwindle, and creation of embryos for research purposes had been 
explicitly prohibited, it would be necessary to revisit the issue of creating embryos for research, which could
prove difficult both logistically and politically. Finally, since much hES cell research is aimed at the creation of
tissues and organs to replace damaged or diseased tissues, it is likely that autologous tissue transplants will be
the desired procedure to reduce risk of rejection in transplantation. This treatment would require the creation
of embryos using the patients’ genetic material. If this procedure is perfected, a prohibition on the creation of
embryos could eliminate the possibility of autologous organ or tissue transplantation. 

In light of the foregoing, NBAC ought to consider endorsing the use of spare embryos where possible and to
permit the creation of embryos for research when research depends on that creation to achieve its objectives, 
or in situations in which access to spare embryos is not possible. This does not fully address the concerns 
over possible coercion of infertility patients; these concerns require greater analysis and specific guidelines or
recommendations. 

Appropriate Uses of Human Embryos in Research
The search for appropriate limits in embryo research regulation can also be seen in the regulation of the 
scientific ends to which the research must be directed in order to be acceptable for funding or licensing. Upon
examining international polices, it becomes clear that how a country determines the uses for which embryo
research may be approved is a crucial issue when determining the implications for embryonic stem cell
research.

Therapeutic and Nontherapeutic Research
Confusion similar to that over the definition of “embryo” exists with respect to the definition of “research.” Again,
many countries simply do not define the term. A few countries draw a distinction between “nontherapeutic”
and “therapeutic” research on embryos.61 For example, the Australian NHMRC Guidelines define “therapeutic
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research” as “research aimed at benefiting the well-being of the embryo” and “nontherapeutic research” as
research “not intended to benefit the embryo and which may or may not be destructive.”62

This distinction results in part from the fact that in the field of ART there is considerable overlap between
clinical practice and research. For example, research on new techniques for cryopreservation and fertilization
has been used in clinical practice for years. It is difficult to draw a clear line between innovative clinical 
practice and research since much of this area is based on technologies which are new or developing. Both 
the Canadian Royal Commission and the Australian NHMRC note this overlap and recommend that in ART,
innovative or experimental therapies fall under the rubric of research in order to be regulated.63

The distinction between human embryo research which is therapeutic and that which is nontherapeutic 
is particularly unhelpful and should be avoided in the context of ART. The EGE and the Canadian Royal
Commission have suggested that this distinction is not only unhelpful but may even be unethical. As the 
EGE suggests, some countries where the distinction is used

only allow an IVF embryo to be used for research if the research is intended for the benefit 
of that particular embryo, and if the embryo is subsequently replaced in the uterus. If there
existed the possibility that procedures might damage the embryo, this would amount to 
experimentation on the fetus or the baby and mother, and would be clearly unethical.64

The Canadian Royal Commission echoes this view:

[T]he only way to develop therapeutic embryo research is to allow for some nontherapeutic
embryo research. Allowing therapeutic research while at the same time prohibiting nonthera-
peutic research would not be workable, nor would it be ethical, because of the risks it would
create for women and children.65

Drawing distinctions between appropriate and inappropriate uses of human embryos, such as the distinction
between therapeutic and nontherapeutic research, is emblematic of the ambivalence about the permissibility of
human embryo research.

Therapy Unrelated to Human Reproduction: Primordial Stem Cells
As most policies or laws regulating embryo research are directed at regulating ART, the closer the relationship
to human infertility and reproduction, the more acceptable the research is likely to be regarded. Many countries
sanction embryo research aimed at: 

■ Improvement of infertility treatments.

■ Development of contraceptive technologies.

■ Improvement of detection of genetic/chromosomal anomalies in embryos before implantation.

■ Advancement of knowledge about congenital diseases, causes of infertility, and human development.

Conversely, the more attenuated the relationship to human infertility, the more controversial the research. 
So, for example, where research is aimed at therapeutic approaches to disease or tissue damage, many laws 
or policies make no provision for these uses, particularly as most policies or acts are specifically directed at
reproductive technologies. This lacuna is also a function of recent scientific developments; possibilities like
those presented by primordial stem cell research were not envisaged when most of the acts were drafted.

The British HFE Act, arguably the most liberal act, makes no explicit provision for research of this sort.
However the British provided a mechanism to add research not currently available for licensing through
amendment of the regulations to the Act. Consequently, the Human Genetics Advisory Commission/Human
Fertilisation and Embryology Authority (HGAC/HFEA) statement of December 1998 states:
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[W]hen the 1990 HFE Act was passed, the beneficial therapeutic consequences that could
potentially result from human embryo research were not envisaged. We therefore recommend
that the Secretary of State should consider specifying in regulations two further purposes to be
added to the list [of approved purposes], being:

• developing methods of therapy for mitochondrial diseases

• developing methods of therapy for diseased or damaged tissues or organs.66

In addition, the HGAC/HFEA specifically recommends permitting research of this sort, advising that it
would be unwise to rule out absolutely research using cell nucleus replacement involving embryos “that might
prove of therapeutic value.”67

The Australian Academy of Science (the Academy) issued a position statement, On Human Cloning, on
February 4, 1999. This statement is aimed at distinguishing between “reproductive cloning to produce a human
fetus” and “therapeutic cloning to produce human stem cells, tissues and organs.”68 The Academy, which speaks
for the Australian scientific community, states that reproductive cloning of humans is unethical and should 
be prohibited, but that it must be distinguished from therapeutic cloning which holds the potential of “great
benefit to mankind.” 

For Australia to participate fully and capture benefits from recent progress in cloning research,
it is necessary to review the [NHMRC Guidelines] and repeal restrictive legislation in some
States. This could be done in the context of establishing a national regulatory arrangement,
taking into account recent advances in biomedical research and advocated best practice 
elsewhere. Human cells, whether derived from cloning techniques, from ES cell lines or from 
primordial germ cells should not be precluded from use in approved research activities in 
cellular and developmental biology.69

The Academy goes on to recommend that, “if Australia is to capitalize on its strength in medical research, 
it is important that research on human therapeutic cloning is not inhibited by withholding federal funds or
prevented by unduly restrictive legislation in some States.”70 The recommendations also suggest that primordial
stem cell research should be subject to a two-tiered regulatory approval process, passing first before a local
ethics committee and then requiring national approval. 

The World Health Organization (WHO) Draft Bioethics Guidelines, 1999, also assert that the use of cloning
techniques for nonreproductive means should not be foreclosed:

As recognized by the World Health Organization, nonreproductive, in vitro cloning research,
with the clinical objective of repairing damaged tissues and organs has important potential
benefits. Relevant animal research would be acceptable provided it was carried out in 
accordance with the CIOMS ethical guidelines on the use of animals in biomedical research.
Guidelines addressing the possible involvement of human gametes or embryos must be 
developed.71

Like the Australian guidelines, the German Embryo Protection Act, 1991, also protects human embryos from
harmful research. However, unlike the Australians, in discussing the use of hES cells, the German government
came to the conclusion that there was no need to relax the strict embryo protection laws to permit hES
research, since hEG cell research is permitted under laws relating to the use of fetal tissue.72 This is, of course, 
an option open to NBAC; however, whether significant research differences exist between hES and hEG cells 
is not currently known. 
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Perhaps the most interesting statements directly on the use of primordial stem cells are those that issue from
the French statement on bioethics. The French have banned nontherapeutic human embryo research, which
effectively bans all research. Since destruction of human embryos is not possible, creation of embryonic stem
cell lines is also not possible. The French National Commission says the following: 

We are approaching a paradoxical situation as a result of legislation.…experimentation or 
therapeutic research on [stem cells] from embryos in vitro are banned, but it is possible to
import cells from collections established without any observance of specific ethical law 
applicable in France to embryonic cells. 

The French commission has suggested that, taking into account the prospects for therapeutic research, the ban
may be modified this year when the existing law is up for review to permit hES cell research. 

A similar paradox exists in the United States. In this country, there is a ban on federal funding for research
that would destroy an embryo, which therefore bans funding for the creation of hES cell lines, but permits 
the use of hES cell lines created in the private sector or overseas without reference to national protections and
oversight. NBAC should take steps toward eliminating this paradoxical situation and outline a consistent set of
protections with national application. There is room for leadership on this issue both here and around the
world—other counties will be watching the response of NBAC on this issue.73

Prohibitions on Human Embryo Research
One of the most important facts that can be gleaned from an examination of international embryo research
polices is that near unanimity exists with respect to practices that should be prohibited as unethical. The 
following practices are widely regarded as unacceptable, and many are deemed to be offensive to human dignity:

Cloning for Reproduction 
All the countries under examination have prohibited the use of cloning techniques for the purposes of human
reproduction either in law or in policy recommendation.74

Creation of Hybrids/Chimeras (also described as cross-species fertilization) 
There is ambiguity over whether the prohibition on creating hybrids and chimeras refers to the creation of 
individuals or embryos. For a number of years, hamster ova have been fertilized with human sperm as a test
for human sperm motility. It can be argued, therefore, that it is the creation of hybrid or chimeric individuals
which is the prohibited practice.75 However, some countries explicitly exempt the fertilization of hamster ova
from the prohibition, which would indicate that creation of all other hybrid embryos is prohibited.76 This issue
remains unclear, but given the conservative legislation in many countries, it is arguable that any creation of
hybrid embryos would be considered unethical and therefore would be prohibited in many countries.

Cross-Species Implantation; Germline Interventions; and Sex-Selection for Other Than Prevention of
Hereditary Disease
All three of these prohibitions are widely adopted in the countries under examination and in international
organization statements.77

Transfer of Embryos Used in Research into a Woman
This practice is clearly unacceptable, as it would amount to conducting research on women and any resulting
children. 

Commercialization of Embryos/Gametes
Most countries also abhor the commercialization of embryos and fetal tissue: This has lead to prohibitions on
sales of ova, sperm, embryos (both nationally and internationally)78 and fetal tissue79 and to recommendations
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that research on embryos not be conducted for commercial gain. In fact, the WHO Draft Guidelines suggest that
countries that have not already done so should take steps to regulate the patenting of genetic materials and life
forms, in keeping with the stated guiding principles:

Patents are designed to protect intellectual property and stimulate innovation and they are part
of the product development process. The private sector, however, also has public responsibilities.
A balance must be sought between the need for patent protection and the obligation to ensure
society’s access to the health benefits of new knowledge and technology. 

With respect to the use of primordial stem cells which are already subject to patent protection, the issue 
is particularly complex. The French National Ethics Committee Opinion on embryonic stem cells notes that
prohibitions exist on the sales and patentability of embryonic and fetal cell collections, but not explicitly on
embryonic stem cell collections. Given the strong endorsement of the principle of noncommercialization of
genetic and reproductive materials, it is likely that many countries will extend these prohibitions to embryonic
stem cells. However, in the United States where private research is often funded by pharmaceutical companies
lured by lucrative patent rights, this provides a complex and difficult area of regulation. The British
HGAC/HFEA expresses this tension: 

A significant number of respondents expressed fears and reservations about the possible 
commercialisation of therapeutic uses of [cloning] techniques….There is an understandable
desire on the part of the public that curative process should not simply be exploited as sources
of financial gain for their developers, but that there should be respect for the public good and
corresponding access to these techniques for those who would benefit from them. A balance
has to be struck between affording a reasonable recompense to those who have exercised 
initiative…and ensuring that the needs of the sick are properly met.80

While the issue of recommending specific changes to the United States patenting system is beyond the
scope of NBAC’s current mandate with respect to primordial stem cells, the issue of patenting of human body
materials needs to be revisited and modified in the United States. 

Use of Fetal Eggs and Eggs from Female Cadavers
This prohibition is discussed below in the context of prohibitions on the use of fetal tissue for research.

Use of Fetal Tissue in Research 
The use of fetal tissue to isolate hEG cells is less problematic than the similar use of human embryos for three
reasons. First, the removal of the fetal germ cells does not occasion the destruction of a live fetus. Second, there
is no question of creating fetal tissue specifically for research. Third, the use of fetal tissue to develop therapies
for people unrelated to reproduction has been raised before in the context of fetal tissue transplantation,
and therefore a number of laws and policies exist regarding this use.81

Regulatory Background
The fact that fetal tissue can be derived only from aborted fetuses means that the ethical dilemma that marks
the debate on the permissibility of using fetal tissue in therapy is the issue of complicity with the abortion. Due
to the ferocity of the abortion debate in the United States, legal restrictions were enacted that blocked the use
of fetal tissue in federally funded research on transplantation therapy. Accordingly, the only permissible source
of tissue for such research was tissue from spontaneously aborted fetuses or ectopic pregnancies. As little of
that tissue proved suitable for such research, the ban on using other aborted fetal tissue effectively brought that
research to a halt. 
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In 1993, President Clinton lifted the ban on the use of fetal tissue from elective abortions for federally 
funded fetal tissue transplantation research. Consequently, there are no federal legal prohibitions that would
inhibit the use of that tissue for hEG cell research.82 In addition, there is considerable agreement in the inter-
national community that the use of fetal tissue in therapy for people with diseases, such as Parkinson’s disease,
is acceptable.

Policies that address the use of fetal tissue for therapy indicate that consensus exists with respect to 
the following:

Guiding principles

■ Respect for human life. 

■ Respect for the woman’s dignity and integrity.

Limitations

■ Decision to terminate pregnancy made before donation of fetal tissue discussed.

In order to avoid a decision to terminate pregnancy being influenced by potentially beneficial consequences
that could result from donating fetal tissue for transplantation, the decision to terminate must be made with-
out reference to possible donation of fetal tissue. Clearly, with respect to hEG cell research, the same restric-
tion should be in place. A woman’s decision to terminate her pregnancy should be neither induced nor
coerced by the possibility that the resulting fetal tissue can be used for research or therapy that will benefit
others. 

■ Informed consent.

■ Establishment of a regulatory and licensing scheme.83

The establishment of a regulatory scheme that licenses the use of both fetal and embryonic tissue in research
has been suggested with respect to primordial stem cell research.

Prohibitions

■ Donation of the tissue to a designated recipient.

The prohibition on directed donation reflects a fear that women will get pregnant and seek abortions with
the aim of donating the fetal tissue to a loved one or relative in need of fetal tissue for therapy. Although this
largely misunderstands the motivations of women making choices to terminate pregnancies, it is not outside
the realm of possibility that some situations of this type could arise. Consequently, to avoid this scenario,
many countries have foreclosed the possibility by removing the woman’s ability to designate that a particular 
person receive the tissue donated for therapy. 

The World Medical Association’s Fetal Tissue Transplantation Statement nicely sums up the ethical justifications
for the above limits and prohibitions:

Prominent among the currently identified ethical concerns is the potential for fetal transplants
to influence a woman’s decision to have an abortion. These concerns are based, at least in part,
on the possibility that some women may wish to become pregnant for the sole purpose of
aborting the fetus and either donating the tissue to a relative or selling the tissue for financial
gain. Others suggest that a woman who is ambivalent about a decision to have an abortion
might be swayed by arguments about the good that could be achieved if she opts to terminate
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the pregnancy. These concerns demand the prohibition of: (a) the donation of fetal tissue to
designate a recipient; (b) the sale of such tissue; and (c) the request for consent to use the 
tissue for transplantation before a final decision regarding abortion has been made.84

■ Commercialization of fetal tissue.

Most countries explicitly prohibit the commercialization of human fetal tissue. The Canadian Royal
Commission states that the noncommercialization of reproduction is one of its guiding principles and 
recommends that no for-profit trade be permitted in fetal tissue and that the “prohibition on commercial
exchange of fetuses and fetal tissue extend to tissues imported from other countries.”85 This prohibition is in
place to prevent the exploitation of poor women, especially in developing countries, who might be persuaded
to begin and end pregnancies for money.86 With respect to patenting, the Royal Commission states: 

Commissioners believe strongly that fetuses should never be an appropriate subject for
patents. However, if they are intended to benefit human health and if the safeguards we have
recommended for obtaining and using fetal tissue are in place, innovative products and
processes using fetal tissue as a source may warrant some limited form of patent protection.87

This limited patent protection should be considered with respect to primordial stem cells and other living
tissue patents, especially patents involving reproductive tissue. 

■ Use of fetal eggs.

Both Australia and Canada have prohibited the use of fetal eggs for the creation of embryos.88 The Canadian
Royal Commission states:

We would object strongly to fertilisation of eggs obtained from female fetuses, even if it
becomes technically feasible to retrieve and mature them. We find this suggestion deeply
offensive to all notions of human dignity and have recommended that it be among the 
activities prohibited outright in the Criminal Code of Canada.89

By contrast the United Kingdom HFE Authority has stated that it is acceptable to use fetal eggs for the 
creation of embryos or in embryo research.90 The use of fetal eggs provides an unlimited supply of immature
eggs, and, of course, embryos created from fetal eggs could also provide an unlimited source of hES cells.

It is likely that the use of fetal eggs would be unacceptable to the majority of Americans including not only
those who oppose the use of fetal eggs, but also those opposed to the creation of embryos for research, and,
of course, those who oppose embryo research at all. If adequate safeguards are in place for the creation of
embryos for research, there are good policy reasons to argue that the use of fetal eggs should be prohibited.

Conclusion
Primordial stem cell research offers the potential for life-saving technology. Restricting research, therefore, on
these cells has both scientific and moral costs; such restrictions must not be imposed in ignorance of the costs
involved. Deriving hES cells means sanctioning the destruction of human embryos for that purpose. This
action also has moral costs. With respect to the derivation of hEG cells, the use of human fetal tissue is less
controversial. Although human fetal tissue is obtained from aborted fetuses, the process of deriving the hEG
cells is not itself implicated in the death of the fetus and is legally sanctioned. 

The possibilities presented by primordial stem cell research serve to illustrate the great need for comprehen-
sive and thoughtful regulation of ART in the United States. Although NBAC has not been asked to undertake
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that task, it is clear that the recommendations of NBAC with respect to primordial stem cell research must 
be designed with reference to the regulation of human embryo and fetal tissue research. Consequently, the 
recommendations made by NBAC will also lay the groundwork for regulation of embryo research and fetal 
tissue research in the United States. This is a great responsibility. 

Commonalities in international policies on human embryo and fetal tissue research clearly exist. Countries
with different religions and with diverse social and cultural backgrounds share views on the principles and
strategies which should guide regulation of this research. Much can be gained from following the lead of those
countries that have examined these issues with in-depth public and scientific consultation.

Those responsible for developing policy in this area need to address the rapidly changing techniques in
genetics and ART. The WHO Draft Guidelines state: 

Hurried and premature legislation in the rapidly-evolving field of genetics can be counterpro-
ductive. Legislation and guidelines should be based on full and sound scientific and ethical
assessment of the techniques concerned. They should be general enough to accommodate new
developments, and they should be reviewed periodically.91

It is imperative to provide mechanisms for accommodating change within the regulatory structure and to 
anticipate the wider application of human embryo research by looking at the state of relevant animal research.
The need to anticipate changes within the near future is crucial; the goal is to build a framework that 
anticipates rather than reacts.
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Introduction

In November of 1998, President Clinton wrote to Dr. Harold Shapiro, Chair of the National Bioethics
Advisory Commission (NBAC), requesting that NBAC turn its attention to emerging issues in embryonic

stem (ES) cell research. In that letter, the President raises the general question concerning ES cell research 
in the current context of a congressional ban on embryo research. He had, of course, made his interest in
embryo research generally known several years earlier, in his response to the 1994 Human Embryo Research
Panel’s (HERP’s) report. In that response the President said that while he could endorse research on embryos
originally created by means of in vitro fertilization (IVF) for the purpose of reproduction, he could not endorse
using IVF to create embryos for research. In early 1998, however, he indicated that he could endorse using
somatic cell nuclear transfer (SCNT) to create embryos for research. Indeed, in February of 1998, the admini-
stration announced that it could support a bill to prohibit using SCNT to produce children only if it met four
conditions, the second of which was that the bill should “permit [SCNT] using human cells for the purpose 
of developing stem-cell…technology to prevent and treat serious and life-threatening diseases.”1

Not only has the President made clear his interest in the questions concerning ES cell research in general
and the creation of embryos for research in general, but the very first sentence of his November 1998 letter 
to Dr. Shapiro makes clear that he is also interested in the particular question concerning Advanced Cell
Technology’s (ACT’s) work. He wrote, “This week’s report of the creation of an embryonic stem cell that is part
human and part cow raises the most serious of ethical, medical, and legal concerns.” Despite the confusion
about the fact that ACT claimed to have produced a hybrid source of embryonic stem cells (rather than hybrid
stem cells), it is clear the President thinks that SCNT involving a human somatic cell and an enucleated bovine
ovum raises important ethical questions that he wants addressed. In other words, the President’s letter to 
Dr. Shapiro raises a complex and interrelated set of issues concerning ES cell research and the creation of
embryos as sources of ES cells.

In this paper, I aim to delineate the issues raised by the President’s request for a report from NBAC. By 
showing the interrelationships among those issues, I intend to show that an intellectually honest and adequate
response to the President’s request will acknowledge, if not fully address, each of them. First, how should policy
makers view and talk about the relationship between ES cell research and embryo research? For example, is it
reasonable to attempt to cordon off the public conversation about ES cell research from the public conversation
about embryo research? Second, what is the current state of the policy conversation concerning embryo
research? Specifically, what was HERP’s argument for limited embryo research and how could it have been
made more persuasively? Third, if in general it were acceptable to do limited research on embryos, then
would the original intention of the maker of the embryo make a moral difference? For example, was it reason-
able for the President to endorse research on “discarded” embryos but to oppose research on “created” embryos?
Fourth, if there were agreement that under carefully circumscribed conditions it is acceptable to create embryos
for the purpose of research, then would it make a moral difference which means are used to create them? For
example, was it reasonable for the President to endorse using SCNT to create embryos for research but not 
to endorse using IVF for the same purpose? Finally, if it were acceptable to use SCNT with human cells to 
produce embryos for research, then would it be acceptable to use SCNT with human and nonhuman cells for
the same purpose? That is, how should policy makers view the ACT experiment that moved the President to
write his letter to Dr. Shapiro?

1. The Relationship Between ES Cell Research and Embryo Research
The director of the National Institutes of Health, Dr. Harold Varmus, requested a legal opinion “on whether
federal funds may be used for research conducted with human pluripotent cells derived from embryos 
[i.e., ES cells]….” In January of 1999, Dr. Varmus’s counsel, Harriet Rabb, rendered an opinion. In it Ms. Rabb
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acknowledges that federal funding may not be used for “research in which a human embryo or embryos are
destroyed.” Thus she acknowledges that insofar as isolating ES cells requires destroying embryos, using federal
funds to isolate ES cells is prohibited. According to Ms. Rabb’s reading of the law, however, insofar as ES cells
themselves are not embryos, research on them is not prohibited.2

Though according to the law ES cell research is not embryo research (and thus is eligible for federal funds),
people speaking about these matters generally recognize that ES cell research and embryo research are inextri-
cably entwined. For example, when HERP discussed embryo research that was acceptable for federal funding,
one area it identified was “research involving the development of [ES] cells.”3 In his letter to Dr. Shapiro, the
President made it clear that he also understands how inextricably entwined are ES cell research and embryo
research. He did so by suggesting that since the potential medical benefits of stem cell research are now less
hypothetical than when the HERP wrote its report, he and the Congress might have to rethink the current ban
on embryo research.

Indeed, not only are ES cells isolated by dismantling embryos, but in principle it seems that human ES
cells could be transformed into embryos by fusing ES cells with “disabled” blastocysts. In mice, ES cells have
been fused with tetraploid host blastocysts to form embryos (and mature animals) that are “solely derived
from the ES cells.”4 In the era of SCNT, however, when presumably all somatic cells can be transformed into
embryos, it may seem that the capacity of ES cells to be so transformed does not make their relationship to
embryos especially significant.

But that view overlooks an important characteristic of ES cells. Whereas the public policy conversation
about ES cells thus far has focused on their pluripotentiality,5 it has largely ignored their so-called immortality—
or, more accurately, their capacity for “prolonged undifferentiated proliferation.”6 Because ES cells “grow 
tirelessly in culture.…they give researchers ample time to add or delete DNA precisely.”7 Because it is easier to
make precise gene insertions in ES cells than it is to make such insertions in other kinds of cells (including
zygotes8 and somatic cells), ES cells are potentially a powerful tool with which to produce germline interventions.

Thus ES cells and embryos are importantly related: With relative ease, ES cells can be genetically altered,
those genetically altered ES cells can be fused with a disabled blastocyst to give rise to an embryo derived 
solely from the ES cells, and that embryo can give rise to a genetically altered organism. While there are large
practical (not to mention ethical) obstacles in the way of using ES cells to produce germline alterations in
humans,9 Geron’s Ethics Advisory Board (EAB) has quietly acknowledged that these obstacles may not be in
place forever. After asserting that at this time Geron has no intention of using ES cells for reproductive purposes,
the EAB states: “Should Geron consider initiating [activities involving genetic manipulation for reproductive
purposes], the EAB will undertake the necessary ethical analysis.”10 That is, it is at least theoretically possible
that in the future, the practical obstacles now in the way of using ES cells to produce genetically altered human
embryos will no longer stand in the way. A comprehensive analysis of ES cell research should acknowledge this
theoretical possibility. More to the point here, a careful analysis will avoid too quickly asserting that there is
nothing special about the capacity of ES cells to be transformed into embryos. 

Ms. Rabb may be accurate to say that insofar as ES cells are not embryos, the letter of the law against
embryo research does not apply. However, insofar as ES cells are harvested by destroying embryos and ES cells
can in principle be used to produce not just embryos but altered embryos (i.e., embryos with added or deleted
genes), and insofar as the spirit of the law aims to prevent such destruction and production, the spirit of the
law does “apply.”

Though I believe that the current congressional ban against all embryo research is not in the public interest,
I also believe that public policymakers are obliged to respect that ban or make the arguments to lift it. A legalis-
tic end run around the spirit of the law is contrary to what we might call a basic rule of making public policy
with regard to publicly funded scientific research: Makers of such policy are obliged to speak openly and clearly
about what that research entails. Insofar as research on human ES cells entails the destruction of embryos (and
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ultimately could entail their production), and insofar as many members of the public and their representatives
feel passionately about such activities, the public should be involved in the public policy conversation about
that research. Because topics like ES cell research are discussed in a language that is foreign to many members
of the public, those who conduct those conversations are obliged to attempt to translate. An end run around
the public will is not acceptable, no matter how great the potential medical benefits to be garnered. Medical
progress is a very great good. But in a democracy, transparent and respectful public conversation may be an
even greater good. 

2. The State of the Policy Argument About Embryo Research
The major argument for conducting embryo research is that it promises to reduce human suffering and 
promote well-being, from helping overcome infertility to curing disease. The major argument against using
embryos for research is that they have the moral status of persons and thus should not be destroyed, no 
matter how great the human benefit.

HERP rejected the argument that embryos have the same moral status as persons. “That is because of the
absence of developmental individuation in the preimplantation embryo, the lack of even the possibility of 
sentience and most other qualities considered relevant to the moral status of persons, and the very high rate 
of natural mortality at this stage.” 11 Though the panel denied that embryos have the moral status of persons, it
did state that “the human embryo warrants serious moral consideration as a developing form of human 
life.” 12

In suggesting that the preimplantation embryo “warrants serious moral consideration,” but not the same
moral consideration as persons, HERP suggested a way between two radical alternatives. Again, the panel could
not accede to the view that embryos are persons. Indeed, that view is persuasive only if one proceeds from a
particular set of beliefs that citizens in a democratic society are not obliged to accept. Nor, however, could the
panel accede to the view that embryos are mere property. That view is persuasive only if one chooses to ignore
that if someone wanted to transfer these entities to a uterus, they might become human beings. In light of the
determination that embryos have an intermediate moral status (neither persons nor property), HERP suggested
that appropriate respect could be showed for embryos by limiting the timeframe in which research is done on
them and by limiting the purposes to which they can be put.13

In my estimation, HERP’s line of argument is as reasonable as any policy group is likely to make.
Nonetheless, both friends and foes of embryo research have raised objections to it. Next, I would like to 
suggest how the portion of NBAC’s document dealing with embryo research might respond to some of those
objections, thereby making for a clearer and perhaps more persuasive argument. As already stated, my view is
that federal money should be used to fund such research if and only if a majority of the public’s representatives
understands what is at stake and has been persuaded by the arguments.

Objections to and concerns about HERP’s line of argument. Alta Charo has suggested that the panel’s report
is significantly flawed insofar as it claims to have made a determination of the moral status of the embryo.
According to Charo, “it is impossible for a governmental body to determine the moral status of the embryo.”14

In one sense, that is surely true. No body, governmental or otherwise, can “determine” the moral status of the
embryo in the way we can, say, determine the time it will take an object dropped from a given height to reach
the ground. There is no “correct” answer to the question, What is the moral status of the embryo? Human
beings cannot determine—in the sense of discovering through simple empirical investigation—what the moral
status of embryos is.

In another sense, however, government bodies cannot not determine the moral status of embryos. They have
to make a determination, in the sense of implicitly or explicitly making an interpretation of their moral status.
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What we think is appropriate to do with things is to a large extent a function of what we think they are. When, 
for example, an advisory body makes a policy concerning the disposition of embryos, it has to rely on an inter-
pretation of—it has to make a “determination” about—their moral status. If an advisory body wants to make
recommendations about how to treat embryos, it can choose among many interpretations of what they are.
However, no matter how keenly such a body might be aware that the interpretation it relies on is tentative and
potentially divisive, it cannot choose not to choose an interpretation. Thus, pace Charo, I would suggest that
the HERP should not have “abandoned any effort to determine the moral status of the embryo.” 15 The panel
should not have attempted to avoid making a determination, because no such attempt could succeed. Indeed,
while the panel technically may have been correct to assert that it “was not called upon to decide which of [of
the many views on the moral status of the embryo] is correct,” it should have more clearly acknowledged that 
it nonetheless had to base its recommendations on its interpretation of the embryo’s moral status.

The panel’s technically accurate but unfortunately worded assertion about not being called upon to decide
which view of the moral status was correct was reinforced by the also technically accurate but unfortunately
worded assertion that it “conducted its deliberations in terms that were independent of a particular religious 
or philosophical perspective.” Someone in a hurry might have missed the work that “particular” does in that
sentence. The sentence could be read to mean that commissioners thought they were somehow free of all
philosophical and religious commitments, just offering commitment-free analysis from on high. That is clearly
not what the commissioners meant. The report was free of particular religious commitments in the sense that 
it did not appeal to a particular biblical tradition or religious authority to support its interpretation of the 
moral status of embryos. Similarly, it was free of particular philosophical commitments in the sense that it did
not appeal to any particular philosophical “school” such as deontology or utilitarianism. On the other hand,
however, the very idea of democracy has deep roots in commitments that are arguably religious and surely
philosophical. Although, for example, the idea that all human beings are “created equal” can be given a 
philosophical account, its religious roots are obvious. Moreover, the idea that the government should, to the
extent possible, allow a plurality of life projects to flourish is rooted in fundamental philosophical commitments.

NBAC should try to be clearer than HERP was about the difference between particular philosophical and
religious commitments that are not essential to the idea of democracy and more general philosophical (and
arguably “religious”) commitments that undergird the idea of democracy itself. The so-called pluralistic
approach does not come from nowhere; it is not value-free; on the contrary, it grows out of a commitment to
and tradition of giving reasons that are accessible to all. Rather than emphasize that no particular philosophy
was appealed to, NBAC should specify some of the essential democratic and philosophical commitments to
which it did appeal—such as the commitment to giving reasons that do not decisively depend upon particular
schools of religion or philosophy.

This nation’s founders, of course, understood that sometimes disagreements about policy matters would be
rooted in deep religious and philosophical commitments. The founders thought that such disagreements would
have to be resolved through the political process. Even if the reality of political and economic power is often
otherwise, in principle, those arguments prevail that persuade the majority. In accordance with that process, 
the government will sometimes have to implement determinations that conflict with the fundamental values of
some citizens. It is utopian to imagine that at all times all deep commitments will be able to flourish. As John
Rawls puts it: “There is no social world without loss: that is, no social world that does not exclude some ways 
of life that realize in special ways certain fundamental values.”16 Inevitably, some citizens will sometimes feel the
pain of such exclusion. We are all obliged to notice and try to respond to the pain of that loss.17 Yet as Rawls
points out, there is no social world without it.

The founders believed, however, that those whose values were not embraced in a given case could take 
solace in understanding that the procedure that produced that result was rooted in a shared fundamental value:
the value of relegating such disagreements to a public arena in which those with the most persuasive arguments
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prevail. The founders were aware that history is strewn with examples of bad arguments persuading the majority.
But in a democracy, the remedy for bad arguments is not religious fiat; it is better arguments.

Again, because one cannot avoid making an interpretation of the moral status of embryos, in a democracy
one has to instead give reasons to support one’s interpretation and show how one’s interpretation recognizes
competing interpretations to the greatest extent possible. Proponents of the “intermediate status” view cannot
claim to be without an interpretation of the moral status of embryos; they should be clear and open about that,
and they should feel no need to apologize for it. They should acknowledge the pain and/or frustration that
those holding minority views will experience. Advocates of the “intermediate moral status” interpretation can
and should point to how their interpretation acknowledges minority claims: Acknowledging advocates of the
embryos-are-persons view, limits are placed on the timeframe in which embryos can be used for research as
well as on the purposes to which they can be put; acknowledging those who hold the embryos-are-property
view, much, but not all, research is allowed.

It was perhaps because HERP was not sufficiently clear about how it understood the intermediate status of
embryos that another objection was leveled against its report. One observer suggested that it is incoherent to
say that we can both “respect” embryos and accept their dismemberment in the research process.18 That would
be true if, for example, one assumed that embryos are persons and thus deserving of the same respect as 
persons. But if, as did HERP, one conceives of the moral status of embryos differently, then respecting them 
differently could be altogether coherent. Again, what we think we should do with things—and how we think
we should respect things—is a function of what we think they are. For example, we think we can consistently
accord cadavers the respect they are due and allow medical students under carefully circumscribed conditions
to dismember them. If one accepts the middle way interpretation of the moral status of embryos, then limited
(but appropriate) respect for them is consistent with limited research on them.

3. The “Discarded-Created” Distinction: On the Intentions of Embryo Makers
Let us assume NBAC has successfully argued that, in general, federal funding should be available for research
on embryos under certain circumstances and for certain purposes. The next question is, should the intention 
of the maker of an embryo at the time of its creation make a difference for how we evaluate the ethical accept-
ability of doing research on it? Thoughtful people have suggested that there is an important moral difference
between doing research on embryos originally created with the intention of using them for reproduction and
doing research on embryos originally created with the intention of using them for research. The former class of
embryos becomes available for research only when it is discovered that members of it are no longer needed for
reproduction; only then are they “discarded” and only then do they become available for research. The latter
class of embryos would be “created” specifically for the purpose of research. According to this view, doing
research on embryos originally created for reproduction (“discarded”) is far easier to justify than is doing
research on embryos originally created for research (“created”).

There is of course a large practical problem with investing much intellectual capital in the created-discarded
distinction: It is altogether unclear how oversight bodies will be able to discern the intentions of embryo 
makers. Though regulations could perhaps impose limits on the number of embryos allowed to be created 
in the IVF context, there will always be room for creative overestimation of the need for embryos for repro-
duction. As HERP reported, the Australian Senate Select Committee that took up these issues wrote that 
“any intelligent administrator of any IVF program can, by minor changes in his [sic] ordinary clinical ways 
of going about things, change the number of embryos that are fertilized” 19

While members of a bioethics commission need to take into account such practical concerns, it is ethical
concerns that should drive their analysis. One ethical intuition that seems to motivate the discarded-created
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distinction is that whereas the act of creating an embryo for reproduction is respectful in a way that is com-
mensurate with the moral status of embryos, the act of creating an embryo for research is not. Because the first
class of embryo was brought into being under moral circumstances—because the intentions of its makers were
moral—research on them is deemed acceptable.20 Because the second class of embryo was not brought into
being under equally moral circumstances—because the intentions of its makers were not equally respectable—
research on them is deemed unacceptable. According to this view, the moral status of the embryo (and thus the
moral status of research on it) is a function of the intention of its maker. The problem with this intuition is that
it is difficult to see what the intention of the maker of something has to do with the moral status of that thing
once it has come into being. We do not think, for example, that the moral status of children is a function of
their parents’ intention at the time of conception. If what something is obliges us to treat it some ways and not
in others, then how it came into being is usually thought to be morally irrelevant.

It may be that another and closely related motivation for taking the discarded-created distinction seriously 
is the intuition that whereas in creating embryos for reproduction scientists are helping nature along toward a
natural purpose, in creating embryos for research they are not. According to this intuition, whereas helping
nature along is praiseworthy, doing something different from what happens “naturally” is not. In other words,
whereas intending to create embryos for the purpose of reproduction is natural, intending to create them for
the purpose of research is artificial. The problem with this intuition is that both projects (reproduction and
research) entail the intentional creation of embryos in the highly “artificial” context of an IVF clinic. Thus it 
is difficult to see why policymakers should give credence to the natural/artificial distinction in attempts to
delineate the moral difference between doing research on embryos originally intended for reproduction and
those originally intended for research.

But perhaps what motivates the distinction is not a view about the intention or purpose of the maker of the
embryo at the time of creation, but, more pragmatically, a view about what to do with embryos once they are
already here. Perhaps the motivation for the distinction is simply the view that it would be wasteful not to use
embryos that are already here (regardless of their origin). Whereas this view about wastage may support the
claim that using embryos that are already here is ethically acceptable, it sheds no light on whether creating
embryos for research is acceptable. The holder of this view assumes that creating embryos for research is
wrong. But that assumption is rejected by those who hold the “intermediate moral status” view of embryos.
That is, by itself, the intuition about wastage cannot alone justify the created-discarded distinction.

It may be that another thing at work in taking the distinction seriously is the intuition that the good of help-
ing an infertile couple become pregnant is greater than the good of doing embryo research. But insofar as most
of that research aims at helping many couples overcome infertility and become pregnant, it is difficult to see
why that good is of lesser moral weight than the good of helping an individual couple. If the good of helping
an individual couple become pregnant is great enough to justify the creation of embryos, then it would seem
that the good of helping many couples to become pregnant is an equally strong justification.

Another thing that clearly motivates taking the distinction seriously is a concern about instrumentalization.21

The concern is that, different from creating embryos for the purpose of reproduction, creating them for the
express purpose of research could make us increasingly think of them as mere means to our ends rather than
as ends in themselves. In one sense, this concern seems off the mark to those who hold an “intermediate status”
view of embryos. While it is clear to holders of that view that embryos deserve respect commensurate with
their intermediate moral status, it does not seem to them that embryos are “ends in themselves” the way per-
sons are. Nonetheless, holders of the intermediate status view, too, would be concerned if creating embryos in
the research context leads to a more general degradation of the respect due to entities that, if transferred, might
become human beings. Thus, the worry about instrumentalization strikes me as worthy of further reflection. 

A last thing that may motivate the created-discarded distinction is a concern that allowing the creation of
embryos for research will increase pressure on women to donate ova for that purpose. It is interesting to note,
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however, that the Canadian Royal Commission on New Reproductive Technologies (1993) suggested that not
allowing the creation of embryos for research would increase pressure on women; the Canadians suggested
that allowing researchers to create embryos for research would decrease pressure on women in IVF programs
to donate unused eggs or zygotes.22 Though the Canadian Commission’s strategy might decrease pressure on
women who already have undergone IVF procedures, there remains the question concerning when and
where else researchers will get the eggs they need to create embryos. It is entirely plausible that that per-
ceived need will create subtle or not-so-subtle pressure on women to donate eggs. Thus, like the concern
about instrumentalization, the concern about pressure on women is not unreasonable. Unlike the concern
about instrumentalization, however, the concern about pressure on women might be mitigated by the use of
nonhuman ova (see Part 5 below).

In Part 2 above I attempted to suggest reasons to suppose that the way we show respect for embryos com-
mensurate with the middle-way interpretation of their “moral status” is by placing limits on the timeframe in
which researchers work on them and on what researchers can do with them. In this part, I have suggested 
reasons to believe that the attempt to show respect for embryos by means of distinguishing between the inten-
tions of the makers of embryos is fraught with practical and conceptual difficulties. Indeed, neither the British
Human Fertilisation and Embryology Authority (1993), the Canadian Commission, nor the U.S. Ethics
Advisory Board (1979) put much stock in the distinction; all three approved the fertilization of ova for research
purposes.23 I have also, however, tried to signal the concerns about instrumentalization and pressure on
women that deserve further consideration.

4. IVF Versus SCNT: On the Different Means Used to Create Embryos
If the intentions of the maker of embryos do not make a moral difference (or at least do not make the sort of
clear moral difference suggested by some proponents of the created-discarded distinction), then do the means
used to make the embryo make a moral difference? This question arises from the observation that whereas IVF
as a means to achieve the purpose of reproduction is widely accepted, SCNT as a means to achieve the same
purpose has been widely rejected.

Aside from concerns about risk, the rejection of “reproductive cloning” is based upon a widespread worry
about the psychological consequences of producing children with means that replicate an extant genotype
rather than creating a new one.24 However, since here we are talking about using SCNT for research (not
reproduction), worries about reproducing an extant genotype (worries about psychological consequences 
for children) are not relevant. If, in general, we accept the limited creation of embryos for research, and if 
by definition the harms-to-children concerns do not apply to using SCNT to produce embryos for research,
then is there another reason to object to or worry about using SCNT for that purpose?

One reason to object to using SCNT to produce embryos for research might be that SCNT will significantly
increase the supply of embryos—and thereby decrease respect or awe before them. This worry overlooks two
facts. First, both “traditional” IVF and SCNT are limited by the number of available human ova; I am not aware
of a reason to think that that number is going to grow fast. Second, at this point, it is more difficult to produce
embryos with SCNT than with IVF; it is not reasonable to assume that researchers will rush to use SCNT.
Thus, it does not seem reasonable to worry that SCNT will significantly increase the number of, and thereby
decrease the respect accorded, embryos in general.

There may, however, be another more substantial worry in this context. This is the worry that since embryos
created by means of SCNT are not genetically unique,25 and since genetic uniqueness is one of the valued proper-
ties of embryos created by IVF, embryos created by means of SCNT may be respected less than those created by
IVF. That is, one might worry that producing embryos by means of SCNT will contribute to an instrumental or
cheapened view of them.
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This worry strikes me as important and worthy of further reflection. To put it in “humanistic” terms, it is not
implausible that the more we imagine ourselves to be the masters of nature, the more we will forget our funda-
mental indebtedness to nature. While I believe that that worry deserves further reflection, I acknowledge that 
it is not obvious that such an increasingly instrumental attitude must emerge. We have been able to maintain
our awe before IVF embryos created for the purpose of reproduction. There is no prima facie reason why we
cannot also maintain awe before SCNT embryos created for the purpose of doing research to promote human
well-being more generally.

5. Using SCNT to Create Nonviable, Hybrid “Entities”
As I observed in the beginning of this paper, the first line of President Clinton’s letter requesting an NBAC
report mentions ACT’s attempt to use SCNT to create hybrid “entities.” As we noticed (in Part 1) above, in the
current context of a ban on embryo research, much is at stake in whether we call ACT’s entities “hybrid
embryos” or something else, such as “embryonic cells.”26

People at ACT have suggested that we should not call their entities “embryos.” But if, as ACT’s CEO,
Michael West, has suggested, we do not know what ACT’s “entities” are, then how can we say they are not
embryos? And if we do know that ACT’s entities are not embryos (and thus not capable of implanting in a
uterus), then why do researchers say that they would not transfer such entities in an experiment to see if they
would implant?

I would suggest that to most speakers of English who followed the Dolly story, if you take a sheep somatic
cell and fuse it with an enucleated sheep egg, you get a sheep embryo. If for some reason that embryo is not
viable, we would call it a nonviable sheep embryo. To most speakers of English, if you take a human somatic
cell and fuse it to an enucleated cow egg, you get a hybrid embryo. If for some reason that hybrid embryo is
not viable, most would call it a nonviable hybrid embryo.

Once again, in deference to what above I called a basic rule of public conversation, I would recommend 
that we call ACT’s entities hybrid embryos. (If it becomes clear that these hybrid embryos are not viable, we
should call them nonviable hybrid embryos.) Though that requires facing hard questions about the production 
of embryos by means of SCNT for the purpose of research, facing those questions is preferable to violating 
the obligation to engage in public conversation in terms that attend to rather than obfuscate the concerns of
many citizens.

If we can agree that we should call ACT’s entities hybrid embryos, then what ethical questions arise? The
question concerning the risk that results from mixing mitochondrial DNA from one species and nuclear DNA
from another is large. On the one hand, it has been shown that the mitochondrial DNA from common chim-
panzees, pigmy chimpanzees, and gorillas is compatible enough with human nuclear DNA for one of the cell’s
basic functions, oxidative phosphorylation, to occur. On the other hand, mitochondrial DNA from orangutans,
New World monkeys, and lemurs has been shown to be not compatible enough with human nuclear DNA for
oxidative phosphorylation to occur.27

If the risk question were resolved, the more complicated question concerning the ethics of creating hybrid
organisms would remain. In the past, anxiety about at least some forms of hybridity has rested on deep but
utterly indefensible intuitions: Perhaps the best example is the “intuition” that “miscegenation” is criminal. Yet,
it would seem both practically and theoretically unwise for a bioethics commission to dismiss a general worry
with such a long and powerful history. For example, it was so obvious to HERP that producing chimeras is
“unacceptable” that they did not think it necessary to give reasons for that decision. In principle at least, it
would seem that while some “anxiety” may harbor nothing more than ignorance, some may harbor “insight.”
This question concerning hybridity deserves further exploration.
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In the meantime, fortunately for NBAC, ACT’s work does not entail the production of “hybrids” in the way
that seems to motivate most of the worry about hybridity. If concerns about hybridity are really about the pro-
duction of “chimeras,” and if ACT only wants to use an enucleated cow egg as a way station for human nuclear
DNA destined to become ES cells, then concerns about hybridity would in general appear not to apply. Insofar
as we are willing to place genes from one species into another to produce things like insulin or transplantable
organs, it is not easy to see on what grounds we might object to temporarily housing a nuclear genome from 
one species in the cytoplasm of another.

If the risk and hybridity questions were resolved, then there would, of course, be two very great benefits
to using ACT’s strategy. First, ACT’s technique provides a way around the problem of histoincompatibility;
the person needing the transplanted tissue provides the somatic cell from which the tissue is produced.
Perhaps more important, insofar as ACT’s strategy does not involve human ova, it eliminates one of the
largest concerns about creating embryos for research: pressure on women to donate ova.

Concluding Thoughts
In this essay I have delineated the issues that I believe an intellectually honest and adequate response to
President Clinton’s letter must address—or at least acknowledge. Indeed, because of time constraints, NBAC
will not be able to do much more than acknowledge some issues. But if NBAC wants to both answer the
President and serve the public interest, then it must squarely place the question concerning ES cell research 
in the context of embryo research. It must at least help the President and the public see the intellectual work
that will need to be done after NBAC has submitted its report.

Before taxpayer money is spent on research involving embryos (whether human or hybrid), arguments
should be made that persuade the majority of taxpayers and Congress that such research is ethically acceptable.
Experience of the last few years makes it clear that this will not be easy. Nonetheless, it will not be impossible.
Americans are mightily and appropriately impressed by the potential medical benefits associated with embryo
research. That HERP’s argument for limited embryo research did not prevail should not keep others from trying
to make that same argument more persuasively.

Medical progress is a very great good, but it does not trump all others. In particular, it does not trump the
good that is transparent and respectful public debate. It is ultimately (if not immediately) in everyone’s best
interest to be as clear as possible about the facts. One of those is that ES cell research cannot be done without
dismantling embryos, whether they are hybrid or from a single species, viable or nonviable, created by IVF 
or SCNT.

If NBAC so narrows the scope of its report as to exclude, for example, the general question concerning
SCNT to create embryos for research and the particular question concerning SCNT to create hybrid embryos,
then it will have failed to adequately respond to the President’s request. Beyond the fact that the President
asked for a broader analysis, it is what the public needs and deserves. If NBAC will not at least begin to address
the issues raised by the President’s request, who will?
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I. Introduction: Benefits and Constraints

The principal moral justification for promoting research with human pluripotent stem cells is that such
research has the potential to lead to direct health benefits to individuals suffering from disease. Research

that identifies the mechanisms controlling cell differentiation would provide the foundation for directed differ-
entiation of pluripotent stem cells to specific cell types. The ability to direct the differentiation of stem cells
would, in turn, advance the development of therapies for repairing injuries and pathological processes. The
great promise of human stem cell research inspired 33 Nobel laureates to voice their support for the research
and to lay down the gauntlet against those who oppose it: “Those who seek to prevent medical advances
using stem cells must be held accountable to those who suffer from horrible disease and their families, why
such hope should be withheld” (Letter to Congress 1999). 

While the invocation of the potential benefits of stem cell research furnishes strong moral grounds for 
supporting the research, considerations of social utility are not always sufficient to morally justify actions.
There are moral constraints on the promotion of the social good. For example, considerations of justice and
respect for persons often trump considerations of social utility. Those who oppose research involving the use 
of stem cells derived from embryos and fetal tissue argue that the research is morally impermissible because it
is implicated in the unjust killing of human beings who have the moral status of persons. Opponents of the
research maintain that the constraints against killing persons to advance the common good apply to fetuses 
and embryos. On this view, one cannot approve of a policy supporting such research without holding that 
elective abortion and the destruction of embryos are morally permissible. 

In this paper, I consider whether it is possible to offer a justification for federal support of research with
stem cells derived from fetal tissue and embryos that is not premised on a view about the morality of abortion
and the destruction of embryos. The aim of seeking such a justification is to provide a foundation for consen-
sus on public policy in the area of stem cell research. I will argue that people with divergent views about the
moral status of fetuses and embryos should be able to endorse some research uses of stem cells derived from
these sources.

II. Research with Stem Cells Derived from Fetal Tissue
The ethical acceptability of deriving stem cells from the tissue of aborted fetuses is, for some, closely connected
to the morality of elective abortion. For those who believe that abortion is permissible because the fetus has no
moral standing, there are no significant moral barriers to research using stem cells derived from fetal tissue.
Restrictions that separate decisions to donate fetal tissue from decisions to abort might be thought necessary,
but the purpose of the restrictions would be to protect the mother against coercion and exploitation rather than
to protect the fetus.

What is less clear is whether one can both morally oppose abortion and support this method of deriving
stem cells. A common view in the literature on the ethics of human fetal tissue transplantation research is that
we can support the research without assuming that abortion is morally permissible. As long as guidelines are 
in place that ensure that abortion decisions and procedures are separated from considerations of fetal tissue
procurement and use in research, using aborted fetuses for research is no more problematic than using other
cadavers donated for scientific and medical purposes.

Opponents of the research use of fetal materials obtained from induced abortions dispute the claim that we
can dismiss the relevance of the morality of abortion. They appeal to two grounds in asserting the relevance of
the moral question: l) those who procure and use fetal material from induced abortions are complicit with the
abortions which provide the material, and 2) it is impossible to obtain valid informed consent for the use of
fetal materials. Each of these claims merits consideration.
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Complicity
There are two general ways in which one can maintain that those involved in the research use of stem cells
derived from aborted fetuses are complicit with abortion: 1) They bear some causal responsibility for abortions,
or 2) they symbolically align themselves with abortion.

1. Causal Responsibility
A researcher or tissue procurer may bear direct or indirect causal responsibility for abortions. The former kind
of responsibility exists where one directly motivates a woman to have an abortion (e.g., by offering financial
incentives) or is directly involved in the performance of an abortion from which fetal tissue is procured. There
are several measures that can help prevent direct responsibility for abortions (Fetal Tissue Transplantation
Research Panel 1988):

■ A requirement that the consent of women for abortions be obtained prior to requesting or obtaining 
consent for the donation of fetal tissue. 

■ A requirement that those who seek a woman’s consent to donate not discuss fetal tissue donation prior to
her decision to donate. 

■ A prohibition against the sale of fetal tissue.

■ A prohibition against directed donation of fetal tissue.

■ A separation between tissue procurement personnel and abortion clinic personnel.

■ A prohibition against any alteration of the timing of or procedures used in an abortion solely for the 
purpose of obtaining tissue. 

Those involved in research uses of stem cells derived from fetal tissue would be indirectly responsible for
abortions if the perceived benefits (or promise of benefits) of the research contributed to an increase in the
number of abortions. Opponents of fetal tissue research argue that it is not realistic to suppose that we can
always keep a woman’s decision to abort separate from considerations of donating fetal tissue, as many women
facing the abortion decision are likely to have already gained knowledge about fetal tissue research through
widespread media attention to the issue. The knowledge that having an abortion might promote the common
goodwill, opponents argue, tips the balance in favor of going through with an abortion for some of the women
who are ambivalent about it. More generally, some also argue that the benefits achieved through the routine 
use of fetal tissue will further legitimize abortion and result in more socially permissive attitudes and policies
concerning abortion. 

Although there has been one empirical study examining whether the potential for fetal tissue transplantation
is likely to influence abortion decisions, the issue remains largely speculative. The study involved a survey
which asked, “If you became pregnant and knew that tissue from the fetus could be used to help someone 
suffering from Parkinson’s disease, would you be more likely to have an abortion?” (Martin et al. 1995, 548).
Twelve percent of the women responded in the affirmative. The authors conclude that the option to donate 
tissue may influence some women’s abortion decisions. The main deficiency of the study, however, is its
reliance on a hypothetical that is stripped of the complexities of the actual circumstances a pregnant woman
considering abortion might be operating under. As Dorothy Vawter and Karen Gervais have noted: “[G]iven
how situation-specific women’s abortion decisions are, it is unclear what useful information can be obtained
from asking women global hypothetical questions about whether they believe the option to donate would 
affect their decision to terminate a ‘generic’ pregnancy sometime in the future” (Vawter and Gervais 1993, 5). 

It is difficult to deny that there is a risk that knowledge of the promise of research on stem cells derived
from fetal tissue will play a role in some abortion decisions, even if only very rarely. However, it is not clear
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that much moral weight ultimately attaches to this fact. One might be justified in some instances in asserting
that “but for” research using fetal tissue a particular woman would not have chosen abortion. But one might
assign this kind of causal responsibility to a number of factors which figure into abortion decisions without
making ascriptions of complicity. For example, a woman might choose to have an abortion principally because
she does not want to slow the advancement of her education and career. She might not have had an abortion
in the absence of policies that encourage career development. Yet, we would not think it appropriate to charge
those who promote such policies as complicit in her abortion. In both this case and that of research, the risk of
abortion is an unintended consequence of a legitimate social policy. The burden on those seeking to end such
policies is to show that the risks of harm resulting from the policies outweigh the benefits (Childress 1991).
This minimally requires evidence of a high probability of a large number of abortions that would not have
occurred in the absence of those policies. There is, however, no such evidence at present; nor is there any 
reason to think that it is forthcoming. 

2. Symbolic Association
Agents can be complicit with wrongful acts for which they are not causally or morally responsible. One 
such form of complicity arises from an association with wrongdoing that symbolizes an acquiescence in the
wrongdoing. As James Burtchaell characterizes it, “It is the sort of association which implies and engenders
approbation that creates moral complicity. This situation is detectable when the associate’s ability to condemn
the activity atrophies” (Burtchaell 1991, 9). Burtchaell maintains that those involved in research on fetal tissue
enter a symbolic alliance with the practice of abortion in benefiting from it.

A common response to this position is that there are numerous circumstances in which persons benefit 
from immoral acts without tacitly approving of those acts. For example, transplant surgeons and patients may
benefit from deaths resulting from murder and drunken driving but nevertheless condemn the wrongful acts
(Robertson 1988; Vawter et al. 1990). A researcher who benefits from an aborted fetus need not sanction the 
act of abortion any more than the transplant surgeon who uses the organs of a murder victim sanctions the
homicidal act. 

This response has not, however, been satisfactory to opponents of fetal tissue research. They maintain that
fetal tissue research implicates those involved in a different and far greater evil than is the transplant surgeon 
in the example above. Unlike drunken driving and murder, abortion is an institutionalized practice in which 
a certain class of humans (which pro-lifers regard as the moral equivalent of persons) are allowed to be killed.
In this respect, some foes of abortion suggest that fetal tissue research is more analogous to research which
benefits from victims of the Holocaust (Bopp 1994). 

But whatever one thinks of comparisons between the victims of Nazi crimes and aborted fetuses—and many
are understandably outraged by them—one could concede the comparisons without concluding that fetal tis-
sue research is morally problematic. There are, of course, some who believe that those who use data derived
from Nazi experiments are morally complicit with those crimes. For example, Seidelman writes: “By giving
value to (Nazi) research we are, by implication, supporting Himmler’s philosophy that the subjects’ lives were
‘useless.’ This is to argue that, by accepting data derived from their misery we are, post mortem, deriving utility
from otherwise ‘useless’ life. Science could thus stand accused of giving greater value to knowledge than to
human life itself” (Seidelman 1989). But one need not adopt this stance. Instead, one can reasonably hold that
the symbolic meaning of scientists’ actions must be divined solely from their intentions. As Benjamin Freedman
argues:

A moral universe such as our own must, I think, rely on the authors of their own actions to be
primarily responsible for attaching symbolic significance to those actions...[I]n using the Nazi
data, physicians and scientists are acting pursuant to their own moral commitment to aid
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patients and to advance science in the interest of humankind. The use of data is predicated
upon that duty, and it is in seeking to fulfill that duty that the symbolic significance of the
action must be found (Freedman 1992, 151).

One could likewise maintain that the symbolic significance of support for research using stem cells derived
from fetal tissue lies in the desire to promote public health and save lives. This research is allied with a noble
cause, and any taint that might attach from the source of the stem cells arguably diminishes in proportion to
the potential good that the research may yield.

One who opposes the use of fetal tissue might reply, however, that those who use Nazi data can symbolically
disassociate themselves from the immoral acts that produced the data only because the Nazi regime no longer
exists. Those who use fetal tissue cannot—so the argument runs—divorce themselves from the immoral act
that produces it because elective abortion is legally protected and largely socially accepted in our society.
Opponents of fetal tissue research might seek to generate different intuitions about the moral permissibility 
of research using fetal tissue by offering a different analogy. Imagine the following: You live in a society where
members of a particular racial or ethnic group are regularly killed when they are an unwanted burden. The
practice is legally protected and generally accepted. Suppose that biological materials obtained from these 
individuals subsequent to their deaths are made available for research uses. Would it be morally problematic
for researchers to use these materials?

It is likely that many who consider it permissible to use Nazi data would think it problematic to use materials
derived from the deceased individuals in the hypothetical scenario. Arguably, what underlies the judgment that
the research in the hypothetical is morally problematic is the belief that there is a heightened need to act in
ways that protest moral wrongs where those wrongs are currently socially accepted and institutionalized.
Attempts to benefit from the moral wrong in these circumstances may be viewed as incompatible with mounting
a proper protest. 

On the pro-life view, the hypothetical case is analogous to the case of research uses of fetal material. Hence,
if we concede (at least for the sake of argument) that the fetus has the moral status of a person, it is not clear
that an investigator can engage in fetal tissue research without implicitly sanctioning abortion. However, it is
not obvious that this conclusion cuts against a public policy which supports fetal tissue research. Federal 
funding of research may be problematic where taxpayers who oppose the research would regard themselves 
as complicit with abortion as a result of the funding. There would, for example, be a basis for concern if fetal
tissue research played an important causal role in an increase in the number of elective abortions. But funding
research in which investigators are complicit with abortion through their symbolic association with it does not
render opponents complicit with abortion. That a person’s tax dollars are being used to support fetal tissue
research does not imply that he or she acquiesces in abortion, nor does it diminish his or her ability to con-
demn abortion. 

Consent
Many people hold that women should not be allowed to terminate a pregnancy solely for the purpose of 
donating fetal material. There are two consent requirements that can help insulate the decision to donate from
the decision to abort: a) informed consent for an abortion must be provided prior to an informed consent to
donate the fetal tissue, and b) in the consent process for abortion, there must be no (unsolicited) mention of
the possibility of using fetal materials in research and transplantation.

The most serious charge against these restrictions on the consent process is that it is disrespectful of the
autonomy of women considering abortion to withhold information from them regarding the donation of fetal
tissue. Because this information might be important to a woman’s abortion decision, the failure to disclose the
information would render the consent for the abortion ethically invalid (Martin 1993).
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There are, however, a number of difficulties with this argument. First, it is not clear that information about
the possibility of donation is materially relevant to the abortion decision, since, as discussed above, there is not
adequate evidence that the option of donation (where financial incentives and directed donations are prohibited)
would ever function as a reason for a woman to abort a fetus. Second, assuming the possibility of donation is
materially relevant to some women’s abortion decisions, there is an obligation not to disclose the option if it is
unethical for women to abort for this purpose. Finally, if clinic personnel are permitted to discuss donation
prior to obtaining a woman’s consent for abortion, women may be (or feel) pressured to have an abortion, in
which case the voluntariness of the consent will be in doubt (Vawter and Gervais 1993).

Another problem about consent concerns the matter of who has the moral authority to consent to donate
fetal tissue. Some object that, from an ethical standpoint, a woman who chooses abortion forfeits her right to
determine the disposition of the dead fetus. Burtchaell, for instance, argues that “the decision to abort, made by
the mother, is an act of such violent abandonment of the maternal trusteeship that no further exercise of such
responsibility is admissible” (Burtchaell 1989). 

John Robertson argues that this position mistakenly assumes that the disposer of cadaveric remains acts as
the guardian or proxy of the deceased. Instead, “a more accurate account of their role is to guard their own
feelings and interests in assuring that the remains of kin are treated respectfully” (Robertson l988, 6). But even
if we suppose that a woman does forfeit her moral authority to determine the disposition of her aborted fetus,
it is not clear that informed consent is always ethically required for the use of cadaveric remains. The require-
ment of informed consent in medical practice is largely meant to protect the autonomy of persons. In the
absence of any person whose autonomy must be respected, it does not seem that the failure to obtain consent
violates anyone’s rights (Jones 1991). 

III. Research with Stem Cells Derived from Embryos
Research with stem cells obtained from human embryos poses moral difficulties that do not arise in the case 
of fetal tissue. Whereas researchers using fetal tissue are not responsible for the death of the fetus, researchers
using stem cells derived from embryos will often be implicated in the destruction of the embryo. Researchers
using stem cells derived from embryos are clearly implicated in the destruction of the embryo where they 
a) derive the cells themselves, or b) enlist others to derive the cells. However, there may be circumstances 
in which opponents of embryo research could not properly deem researchers who use embryonic stem cells
complicit with the destruction of embryos. Suppose, for example, that X creates a cell line for his own study
and later makes an unsolicited offer to share the cell line with Y so that Y may pursue her own research. Is Y
implicated in X’s act of destroying the embryo from which the cell line was derived? It does not seem that Y is
implicated in X’s act. As Robertson argues, it does not appear one can assign causal or moral responsibility for
the destruction of an embryo to an investigator where his or her “research plans or actions had no effect on
whether the original immoral derivation occurred” (Robertson 1999). Nonetheless, it does seem evident that
much research with embryonic stem cells will be morally linked to the derivation of the cells (and the resulting
destruction of the embryo), especially in the early stages of the research. Thus, an analysis of the ethics of
research with embryonic stem cells, as well as the ethics of the funding of this research, must address the issue
of the moral permissibility of destroying embryos.

The Moral Status of Embryos
The moral permissibility of destroying embryos turns principally on the moral status of the embryo. The
debate about the moral status of embryos has traditionally revolved around the question of whether the
embryo has the same moral status as children and adult humans, with a right to life that cannot be sacrificed
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for the benefit of society. At one end of the spectrum of positions is the view that the embryo is a mere cluster
of cells which has no more moral standing than any other human cells. From this perspective, there are few, if
any, limitations on research uses of embryos. At the other end of the spectrum is the view that embryos have
the moral status of persons. On this view, research involving the destruction of embryos is absolutely prohibited.
An intermediate position is that the embryo merits respect as human life, but not the level of respect accorded
persons. Whether research using embryos is acceptable on this account depends upon just how much respect
the embryo is thought to deserve.

While the moral permissibility of research using embryonic stem cells turns upon the status of the embryo,
the prospects of mediating the stand-off between opposing views on the matter are dim. A brief consideration
of the competing positions will reveal some of the difficulties of resolving the issue.

The standard move made by those who deny the personhood of embryos is to identify one or more psycho-
logical or cognitive capacities that are thought essential to personhood (and a concomitant right to life) but
which embryos lack. The capacities most commonly cited include consciousness, self-consciousness, and 
reasoning (Warren 1973; Tooley 1983; Feinberg 1986). The problem faced by such accounts is that they seem
either under- or over-inclusive, depending on which capacities are invoked. If one requires self-consciousness 
or reasoning, most early infants will not satisfy the conditions for personhood. If sentience is regarded as the
touchstone of the right to life, then nonhuman animals will also possess this right. Since most of those who
reject the personhood of the embryo believe that newborn infants do possess a right to life and animals do not,
these capacities cannot generally be accepted as morally distinguishing embryos from other human beings.

Of course, those who reject that embryos have the standing of persons can maintain that the embryo is 
simply too nascent a form of human life to merit the kind of respect that we accord more developed humans.
However, in the absence of an account which decisively identifies the first stage of human development at
which destroying human life is morally wrong, one can hold that it is not permissible to destroy embryos.

The fundamental argument of those who oppose the destruction of human embryos is that these embryos
are human beings, and as such, have a right to life. The humanity of the embryo is thus thought to confer the
status of a person upon it. The problem is that for some, the premise that all human beings have a right to life
(i.e., are persons in the moral sense) is not self-evidently true. Indeed, some believe that the premise conflates
two categories of “human beings”—namely, beings which belong to the species homo sapiens, and beings which
belong to the moral community (Warren 1973). According to this view, the fact that a being belongs to the
species homo sapiens is not sufficient to confer on it membership in the moral community. While it is not clear
that those who advance this position can establish the point at which human beings first acquire the moral 
status of persons, those who oppose the destruction of embryos likewise fail to establish that we should ascribe
the status of persons to human embryos.

Those constructing public policy on the use of embryos in research would do well to avoid attempting to
settle the debate over the moral status of embryos. Ideally, public policy recommendations should be formulated
in terms which individuals with opposing views on the status of the embryo can accept. As Thomas Nagel
argues, “In a democracy, the aim of procedures of decision should be to secure results that can be acknowledged
as legitimate by as wide a portion of the citizenry as possible” (Nagel 1995, 212). Amy Gutmann and Dennis
Thompson similarly argue that the construction of public policy on morally controversial matters should
involve a “search for significant points of convergence between one’s own understanding and those of citizens
whose positions, taken in their more comprehensive forms, one must reject” (Gutmann and Thompson 1996, 85).

Locating Convergence
R. Alta Charo suggests an approach for informing policy in this area that seeks to accommodate the interests of
individuals who hold conflicting views on the status of the embryo. Charo argues that the issue of moral status
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can be avoided altogether by addressing the proper limits of embryo research in terms of political philosophy
rather than moral philosophy:

The political analysis entails a change in focus, away from the embryo and the research and
toward an ethical balance between the interests of those who oppose destroying embryos in
research and those who stand to benefit from the research findings. Thus, the deeper the
degree of offense to opponents and the weaker the opportunity for resorting to the political
system to impose their vision, the more compelling the benefits must be to justify the funding
(Charo 1995).

In Charo’s view, once we recognize that the substantive conflict among fundamental values surrounding
embryo research cannot be resolved in a manner that is satisfactory to all sides, the most promising move is 
to perform some type of cost-benefit analysis in considering whether to proceed with the research. Thus, one
could acknowledge that embryo research will deeply offend many people, but argue that the potential health
benefits for this and future generations outweigh the pain experienced by opponents of the research.

It is, however, questionable whether Charo’s analysis successfully brackets the moral status issue. One might
object that placing the lives of embryos in this kind of utilitarian calculus will only seem appropriate to those
who already presuppose that embryos do not have the status of persons. After all, we would expect most of
those who believe—or who genuinely allow for the possibility—that embryos have the status of persons, to
regard such consequentialist grounds for sacrificing embryos as problematic.

An acceptable political approach must seek to develop public policy around points of convergence in the
moral positions of those who disagree about the status of the embryo. Of course, as long as the disagreement 
is cast strictly as one between those who think the embryo is a person with a right to life and those who think
it has little or no moral standing, the quest for convergence will be an elusive one. But there are grounds for
supposing that this is a misleading depiction of the conflict. Once this is recognized, it will become clear that
there may be sufficient consensus on the status of embryos to justify some research uses of stem cells derived
from them.

In his discussion of the abortion debate, Ronald Dworkin maintains that, despite their rhetoric, a large 
faction of the opposition to abortion does not actually believe that the fetus is a person with a right to life. This
is revealed, he claims, through a consideration of the exceptions that they permit to their proposed prohibitions
on abortion: 

It is a very common view, for example, that abortion should be permitted when necessary to
save the mother’s life. Yet this exception is also inconsistent with any belief that a fetus is a
person with a right to live. Some people say that in this case a mother is justified in aborting
a fetus as a matter of self-defense; but any safe abortion is carried out by someone else—a
doctor—and very few people believe that it is morally justifiable for a third party, even a 
doctor, to kill one innocent person to save another (Dworkin 1994, 32).

It can further be argued that one who regards the fetus as a person would seem to have no reason to privilege
the mother’s life over the fetus’s life. Indeed, inasmuch as the mother typically bears some responsibility for put-
ting the fetus in the position in which it needs her aid, one who regards the fetus as a person might well hold
that the fetus’s life should be privileged over the mother’s life.

Some abortion conservatives further hold that abortion is morally permissible when a pregnancy is the result
of rape or incest. Yet, as Dworkin comments, “it would be contradictory to insist that a fetus has a right to live
that is strong enough to justify prohibiting abortion even when childbirth would ruin a mother’s or a family’s
life, but that ceases to exist when the pregnancy is the result of a sexual crime of which the fetus is, of course,
wholly innocent” (Dworkin 1994, 32).
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The importance of these exceptions in the context of research uses of embryos is that they suggest we can
identify some common ground between liberal and conservative views on the permissibility of destroying
embryos. Conservatives who allow these exceptions implicitly hold with liberals that very early forms of
human life can sometimes be sacrificed to promote the interests of other humans. While liberals and conserva-
tives disagree about the range of ends for which embryonic or fetal life can ethically be sacrificed, they should
be able to reach some consensus. Conservatives who accept that killing a fetus is permissible where it is neces-
sary to save a pregnant woman or spare a rape victim additional trauma could agree with liberals that it is also
permissible to destroy embryos where it is necessary to save people or prevent extreme suffering. Of course,
the cases are different inasmuch as the existence of the fetus directly conflicts with the pregnant woman’s inter-
ests, while a particular ex utero embryo does not threaten anyone’s interests. But this distinction does not bear
substantial moral weight. It is the implicit attribution of greater value to the interests of adult humans over any
interests the fetus may have that informs the judgment that it is permissible to kill it in the cases at issue. Thus,
the following would seem a reasonable formulation of a position on embryo research that liberals and conser-
vatives could agree upon: Research that involves the destruction of embryos is permissible where there is good reason
to believe that it is necessary to cure life-threatening or severely debilitating diseases.

Given the great promise of stem cell research for saving lives and alleviating suffering, this position would
appear to permit research uses of stem cells derived from embryos. Some might object, however, that the 
benefits of the research are too uncertain to justify a comparison with the abortion exceptions. But the lower
probability of benefits from research uses of embryos is balanced by a much higher ratio of potential lives saved
for lives lost. Another objection is that it is unnecessary to use embryos for stem cell research because there are
alternative means of obtaining stem cells. This reflects an important concern. The derivation of stem cells from
embryos is justifiable only if there are no less morally problematic alternatives for advancing the research. 
At present, there appear to be strong scientific reasons for using embryos. But this is a matter that must 
continually be revisited as science advances.

It is important to further note that the abortion exceptions that serve as the basis for the type of convergence
identified above are exceptions to the law banning federal funding for abortions (Title V, Labor, HHS, and
Education Appropriations, 112 Stat. 3681-385, Sec. 509(a) (1)&(2)). Thus, federal funding of research uses of
embryos within such limitations as those specified above can reasonably be viewed as consistent with current
federal funding practices in the abortion context. 

There is, however, one further qualification that must be made here. The justification developed above for
federal funding of research that involves the destruction of embryos does not appear to extend to research in
which embryos are created expressly for research purposes. While there is wide agreement that it is acceptable
to produce embryos for in vitro fertilization (IVF), there is much controversy about the moral permissibility of
creating embryos for research. Indeed, many who approve of research using embryos remaining from IVF treat-
ments oppose the creation of embryos solely for research purposes (Annas, Caplan, and Elias 1995; Edwards
1990). The main basis for the distinction is that, whereas embryos created for procreative purposes are origi-
nally viewed as potential children, embryos created for research are meant to be treated as mere objects of
study from the outset. Some dispute that there is a morally relevant distinction between the use of spare IVF
embryos and embryos created for research (Harris 1998). But, regardless of which view is more sound, the
foundation for agreement on embryo research identified above does not appear to support the use of embryos
that are created expressly for research purposes. This limitation on federal funding of stem cell research could
ultimately prove to be a significant impediment to the advancement of the research. However, it should come
as little surprise that parties on both sides of the issue may incur substantial costs when constructing public
policy around points of convergence between competing visions of the meaning and value of life. 
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