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 Oocyte and embryo donation have long been 
lightning rods for controversy about assisted 
reproduction, both because of public divisiveness 
regarding sensational cases and because of the 
social concerns that attend changes in reproduc-
tive patterns, capacities, and roles. In particular, 
there is much discussion regarding the minimiza-
tion of physical risks to oocyte donors, the itera-
tion and development of consensus around what 
ought to be included in information provided to 
donors before they give consent to oocyte or 
embryo donation, and both whether and what 
children have a right to know about their genetic 
origins  [  1  ] . 

 Among the most dramatic changes in the 
social perception of oocyte and embryo donation 
is the presence of a growing body of empirical 
data to shed light on issues such as potential psy-
chological outcomes of oocyte and embryo dona-
tion for donors, families, and offspring  [  2–  4  ]  to 
inform our ethical discussions. 

 In the USA and many other countries, there is 
also now legal precedent and legislation that helps 
predetermine legal parentage and other potential 
disputes about oocyte and embryo donation as 
well as other forms of third-party reproduction. 

 Multiple professional associations like the 
American Society for Reproductive Medicine 
(ASRM) and European Society of Human 
Reproduction and Embryology (ESHRE) and 
not-for-pro fi t organizations such as the National 
Research Council-Institute of Medicine (NAS-
IOM), the California Institute of Regenerative 
Medicine advisory committee, New York Stem 
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 Key Points 

    Oocyte and embryo donation have • 
always been controversial because of 
public divisiveness regarding sensa-
tional cases and the social concerns that 
attend changes in conventional repro-
ductive patterns, capacities, and roles.  
  A growing body of empirical data is • 
accumulating on issues, such as the 
potential psychological effects oocyte 
and embryo donation has on donors, 
families, and offspring, to further inform 
our ethical discussions.  
  Values that govern medical practice • 
must also be extended to women who 
are willing to donate oocytes.  
  It is incumbent upon physicians to treat • 
oocyte donors with as much care and 
respect as they normally extend to 
patients for whom their goal is to cure.    
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Cell Foundation ethics committee, New York 
Task Force on Life and the Law, the Nuf fi eld 
Council, and UK’s Human Fertilisation and 
Embryology Authority (HFEA) have provided 
guidance on many of the ethical and legal issues 
surrounding the donation of oocytes and embryos 
for reproductive and research purposes. 

 Across these three changes in the environment 
and institutions of assisted reproduction,  fi ve 
trends and technological advances have altered 
the ethics landscape for oocyte and embryo dona-
tion most recently. 

 First, the number of fresh oocyte donor cycles 
has more than doubled from 1997 (4,498 cycles) 
to 2010 (9,866 cycles), and the number of frozen 
embryo transfers with donor oocytes has increased 
 fi vefold (from 1,482 cycles in 1997 to 6,665 
cycles in 2010)  [  5  ] . Fully 12 % of all IVF cycles 
in 2009 used donor oocytes  [  6  ] . This growth in the 
use of donor oocytes is due to the fact that regard-
less of age, cycles using fresh embryos from donor 
oocytes result in a live birth 47–52 % of the time, 
whereas fresh embryos using the intended moth-
er’s oocytes result in an average live birth rate of 
30 %  [  5  ] . For women of advanced reproductive 
age who have virtually no chance of having a live 
birth using their own oocytes, the use of donor 
oocytes or embryos improves their odds of a live 
birth to that of most 20–30-year-olds. 

 Second, there has been an explosion in embry-
onic stem-cell research. In the late 1990s, 
although embryo research was occurring, it was 
mostly to improve the outcomes of assisted repro-
ductive technologies in private clinics. Embryonic 
stem-cell research was in its infancy, and no one 
at that time could envision that the National 
Institutes of Health (NIH) would eventually fund 
embryonic stem-cell research. The development 
and growth of embryonic stem-cell research and 
the need for donors to supply gametes for research 
purposes have created additional demand for 
oocytes. 

 Third, a precedent-setting surrogacy case in 
California changed expectations about parental 
responsibilities in assisted reproductive activities 
and subsequent parentage, as a judge decided that 
a surrogate mother, pregnant with an embryo cre-
ated from the intended parent’s genetic material, 

was not the legal mother of the baby  [  7  ] . Because 
the intended parents were the gamete providers, 
they were awarded full custody of the resulting 
child. The judge referred to the woman who ges-
tated the fetus as a “foster parent.” As a result, 
many intended parents who use a surrogate 
mother believe there will be less maternal bond-
ing and more support from the courts if the sur-
rogate tries to keep the baby when the gestating 
woman does not provide the oocyte(s) that cre-
ates the fetus(es). 

 Fourth, the banking of reproductive material 
has expanded to include oocytes, in an environ-
ment where other banking and use is now better 
established. Sperm banks are routine. Embryos 
can be frozen, thawed, and transferred in later 
cycles, but success rates from previously frozen 
embryos were low until recent years. Oocyte 
freezing was purely experimental, and success 
rates – even in bench and preclinical research – 
were so low that it was not a viable option. 
A process called vitri fi cation has radically improved 
the process of oocyte cryopreservation. This 
technological advance has changed the landscape 
of oocyte donation. Oocyte banks are increasing 
in number across the USA and the rest of the 
world claiming that cryopreserved oocytes are 
cheaper and faster to use than recruiting an oocyte 
donor and then cycling her with the recipient 
patient. Although many of the ethical issues 
related to oocyte banking are similar to sperm 
banking, this new technology has had little in the 
way of ethical analysis. 

 Similarly, though live birth success rates from 
frozen embryos are not as good as fresh embryos, 
they are climbing into the range of 35 %  [  5  ] . 
According to a 2002 RAND study, there were 
approximately 400,000 cryopreserved embryos 
in the USA  [  8  ] ; however, fertility patients appear 
to be very reluctant to donate excess stored 
embryos to other couples for reproductive pur-
poses  [  9,   10  ] . Fertility clinics and private compa-
nies have attempted to create embryo banks so 
that reproductive material is readily available to 
couples seeking fertility treatment; however, 
most of these ventures have been abandoned. 

 Fifth, an experimental technology that made 
a splash in the USA before the FDA shut down the 
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research in 2001 is now emerging in the UK. It 
has many names – cytoplasmic transfer, mito-
chondrial DNA transfer, maternal spindle trans-
fer, and pronuclear transfer – but the research has 
two primary goals. In the UK clinical trials, the 
goal is to help a couple have a child that is free 
from mitochondrial disease; however, this is not 
the only target market for this technology. The 
larger market, should this technology prove safe 
and effective, is infertile women of advanced 
maternal age who want to have a child that shares 
their DNA. If this technology becomes widely 
available, it is possible that demand for oocyte 
donors will increase. It also creates new ethical 
questions because the resulting child will have 
genetic material from three rather than two indi-
viduals and the phenotype of the oocyte donor no 
longer matters. Like gestational surrogacy, 
oocytes could be obtained from women willing to 
accept much less in compensation, putting donors 
at increased risk of exploitation. 

 Across three technologies and  fi ve new kinds 
of problems, there are four important kinds of 
ethical concerns for practitioners working in the 
area of oocyte and embryo donation. These 
include the following: (1) Who gets to decide 
what happens to donor oocytes and embryos? (2) 
Who are the parents of children created from 
donor gametes? (3) Why are we still debating 
donor compensation? and (4) What new ethical 
dilemmas will we need to navigate as cytoplas-
mic transfer technologies improve? 

   Who Gets to Decide What Happens 
to Donor Oocytes and Embryos? 

 We have learned a great deal about how to 
improve the consent process for oocyte donors in 
the past 20 years. Research conducted by the 
New York State Task Force on Life and the Law 
 [  11  ]  as well as at least one other study  [  7  ]  have 
shown that donors were not always receiving all 
the necessary information they needed to make 
an informed decision about donating, and many 
were given no information about the potential 
uses of their oocytes. Should donors have a voice 
as to whom and how many people receive their 

oocytes for reproductive purposes? For instance, 
should a donor be able to specify that she only 
wants to donate to a Jewish, nonsmoking couple? 
We would not permit this with blood donation 
because it would feed into prejudice and racism, 
but is contributing to the creation of a child some-
how different? Many donors feel a sense of stew-
ardship over their reproductive potential and the 
children they help bring into the world; they want 
to know that the child will be raised by a loving 
family  [  12  ] . 

 Because donors represent a resource that is in 
very high demand, they may have more power to 
make these kinds of requests than many donors 
realize. Some clinics are, in fact, willing to work 
within the constraints a donor places on her dona-
tion. If a clinic is unwilling to work with the 
donor, not only are there other clinics to choose 
from but some donors have turned to the Internet 
to appeal directly to infertile couples. In this open 
market, oocyte donors have negotiated higher 
compensation and more open relationships than 
what many clinics permit  [  12  ] . 

 In clinics with anonymous donation programs, 
most donors are told that their oocytes will be 
used to attempt to create a child for a deserving 
couple. Does the clinic or oocyte donor organiza-
tion have an ethical obligation to inform the 
donor if embryos created with her gametes are 
going to be transferred to a surrogate or used by a 
single person or same-sex couple? During the 
consent process, should the donor be asked about 
her wishes for the disposition of excess embryos? 
Or does her right to make decisions about what 
happens to her oocytes end when they are 
removed from her body or combined with sperm? 
Many different organizations and ethics commit-
tees have made recommendations regarding the 
donor’s consent to the disposition of her oocytes 
 [  12  ] , but the New York Task Force on Life and 
the Law’s guide  Thinking about being an egg 
donor? Get the facts before you decide!  makes 
that group’s then articulated consensus for New 
York’s State Health Department clear: “Once you 
donate your eggs, their fate is entirely up to the 
recipient. You have no say about what happens” 
 [  13  ] . It could be argued that this view can be 
extrapolated to the point of universal ethical norm 
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and that medical professionals who are informing 
potential oocyte donors have an ethical obliga-
tion, at a minimum, to let women know all the 
potential used of donated oocytes and embryos 
created with their oocytes based on individual 
clinic policies (e.g., some clinics routinely split 
oocytes between recipients if a minimal number 
are harvested). 

 Oocyte banking is one of the newest trends in 
third-party reproduction. Oocyte banks claim that 
banked oocytes are cheaper and faster to produce 
for infertile couples than waiting to match cycles 
with an oocyte donor, and they can provide 
a wider selection of donors. Some offer money-
back guarantees if the recipient does not get preg-
nant  [  14  ] . How does donating to an oocyte bank 
differ from donating to a speci fi cally matched cou-
ple or individual? In this case, a business “owns” 
genetic material that can be used to create life 
rather than it being controlled by individuals who 
might have more of a personal sense of steward-
ship over these cells. Certainly, this has been the 
case with sperm banks for many decades. It is 
unclear that there will be any differences for oocyte 
banks, but as we are discovering, there are impli-
cations for them. First, with growing improvement 
in success rates for single or double embryo trans-
fers, there is the possibility that a single stimula-
tion cycle could result in multiple children born 
into one or multiple families. Children created 
from sperm donation are now using the Internet to 
 fi nd half-siblings and sperm donors. Europe is 
moving toward more openness in gamete dona-
tion. In fact, those who donate gametes after 2005 
in the U.K. are required to provide identifying 
information  [  15  ] . For many oocyte donors, it is 
especially important to know whether a child was 
born and the sex and birth date of that child. As 
donors age and become parents themselves, some 
have persistent concerns that their own children 
could end up in an incestuous relationship with a 
half-sibling, and they believe having this informa-
tion would be reassuring  [  12  ] . 

 Banking oocytes is not as simple as banking 
sperm. Donors go through medical procedures 
including hormone injections and invasive sur-
gery. Although there is no clinical evidence that 
donating leads to long-term medical problems, 

some of these women are likely to experience 
short-term problems  [  16  ] . Clinicians have an 
obligation to both adequately inform women 
undergoing a stimulated cycle and to provide 
follow-up care. Eventually, a former oocyte donor 
will experience infertility and may blame it on 
the oocyte donation. If her oocytes are still in 
storage, she may want her oocytes returned. Does 
the donor have the right to demand that they be 
returned to her if they are still available? Should 
she have to pay for her own gametes? Should she 
be entitled to free fertility treatment? What if the 
oocytes are now embryos stored by another 
patient? 

 With the advent of oocyte banks, women have 
begun using them to expand their own reproduc-
tive options. Extend Fertility was the  fi rst promi-
nent company to begin offering personal oocyte 
banking services, but it now has much competi-
tion  [  17,   18  ] . The most obvious use of these ser-
vices is to preserve future fertility among women 
and girls who are undergoing treatments like 
radiation for cancer where they may be left infer-
tile, but women who intend to postpone child-
bearing until they  fi nd the right partner or meet 
their career goals may be the larger market for 
this service. Is this option empowering to women, 
or is it an opportunistic chance to play on wom-
en’s fears in order to make money  [  19,   20  ] ? 

 Society will be faced with many of the same 
questions that have arisen from banked sperm: Do 
others, such as spouses or parents, have the right 
to use the oocytes to attempt to create children or 
the right to donated banked oocytes to research in 
the event the woman dies? One can envision 
a situation where a 14-year-old child dies from 
cancer and her own mother, now premenopausal, 
wants to use her daughter’s oocytes to attempt to 
give birth to her own granddaughter. Does it make 
a difference if the woman who has banked the 
oocytes has speci fi ed her desires regarding 
the disposition of her oocytes prior to her death? The 
ethics committee of the ASRM recommends that 
gametes only be used for posthumous reproduc-
tion when there is an advanced directive from the 
provider granting consent  [  21  ] . Knowledgeable 
ART providers will ask these kinds of questions at 
the time oocytes are banked to help deal with 
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these inevitable requests and legal petitions. In a 
2004 document, ESHRE argued that when the 
donor is a child or adolescent, the stored gametes 
should be destroyed upon the death of that child 
or adolescent. In adults, if there is prior authoriza-
tion to use sperm for reproductive purposes, it can 
be donated or used by a surviving spouse. In 2004, 
ESHRE felt that because stored ovarian tissue or 
oocytes were both too experimental and would 
require the use of a surrogate, use after death, 
even if the oocyte provider gave consent, should 
not be permitted  [  22  ] . The ASRM practice com-
mittee outlines the elements of informed consent 
for women wishing to cryopreserve oocytes for 
their own use and stresses that this is still an 
experimental procedure  [  23  ] . 

 Because oocytes are such a valuable commod-
ity for both reproductive and research purposes, 
perhaps we will learn how to harvest them – like 
organs – from young women who have died. 
Should society permit family members to harvest 
gametes in order to create children whose genetic 
mother is dead? We have plenty of examples 
where this is a natural reaction of grieving wid-
ows and parents who want to harvest sperm from 
dead men, and many institutions are now writing 
policies on how to handle these kinds of requests. 
Should gametes be treated like other organs of 
the body? If a woman has signed an organ donor 
card, or if her family agrees to organ donation, 
does this mean that ovaries are fair game for har-
vesting? What law should govern such protocols 
or should estate law be the paradigm for transfer? 
Or should society require explicit consent from 
potential organ donors because gametes’ repro-
ductive potential makes them much different than 
bone marrow or liver cells? Reviews of the litera-
ture show that oocyte donors do not think of 
oocytes the same way they think of the donation 
of other organs  [  24  ] . 

 For the most part, as a matter of policy, clinics 
typically treat embryos created from donor gam-
etes as the “property” of the intended recipient(s). 
When a couple decides they have completed their 
family and still have frozen embryos, it is often 
extremely dif fi cult for them to make a decision 
about what to do with the frozen embryos 
 [  9,    25–   27  ] . There are three options for these 

leftover embryos: (1) Allow them to die and dis-
pose of them, (2) donate them to others seeking 
fertility treatment, or (3) donate them for research 
purposes. When those making the donation deci-
sion are the providers of the gametes used to cre-
ate the embryos, they still may wish to put 
restrictions on the types of research for which the 
embryos are used  [  28  ] . When embryos were ini-
tially created with donor oocytes, couples are 
more likely to donate rather than destroy excess 
embryos  [  29  ] . When the embryos were made 
from one or more donor gametes, there is no clear 
answer about whether or not gamete donors must 
be informed or provide their consent for options 
2 and 3. It is possible to ask the oocyte donor, at 
the time of donation, whether she consents to 
having excess embryos donated for reproductive 
or research purposes, but is it ethically necessary 
to do so? This is not normal practice for sperm 
donation, and perhaps an oocyte donor’s rights to 
determine the disposition of her oocytes end once 
they are fertilized. The National Research 
Council-Institute of Medicine (NRC-IOM) report 
states that for embryo research protocols, each of 
the gamete donors must provide explicit consent 
for that particular protocol  [  30  ] . This would mean 
that in order to donate excess embryos for 
research purposes, the oocyte donor would need 
to be recontacted, informed about the protocol, 
and provide consent. As a result, many studies 
using embryos recruit their own gamete donors 
because the NRC-IOM recommendation is 
unduly burdensome. 

 As well, new con fl icts are arising as the result 
of third-party reproduction. For instance, what if 
a couple, who still has embryos in storage, 
divorces? Most courts in the USA have sided 
with the parent who does not want their embryos 
to be used to produce children, but what if the 
woman is no longer producing oocytes and the 
embryos are her only chance of having biological 
children? Should courts give the woman “cus-
tody” of those embryos but absolve the biological 
father from all parental responsibility? Of course, 
this still would not absolve the father from what 
society sees as a parental obligation that comes 
from the genetic relationship with the child. What 
if one or both of the gamete providers die while 
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embryos are in storage. Should other members of 
the family such as intimate partners or parents 
“inherit” the embryos? If there is documentation 
of the gamete providers’ wishes for the disposi-
tion of the embryos in the case of death, should 
this trump family member’s wishes or state 
legislation? 

 Fertility clinics and private companies have 
also attempted to create embryo banks so that 
reproductive material is readily available to cou-
ples seeking fertility treatment; however, it 
appears that all of these ventures in the USA have 
been abandoned. There is public discomfort with 
organizations “owning” and “selling” the seeds 
of human life  [  31–  33  ] . Still, there is the possibil-
ity that embryo banks could become an accepted 
service provided by fertility clinics or private 
companies. Alternatively, couples who cannot 
contribute genetically to creating a child can now 
customize their child by selecting an oocyte and 
sperm donor. In any case, because obtaining 
oocytes requires the participation of a physician, 
physicians must ask themselves whether they are 
prepared to participate in providing this kind of 
service.  

   Who Are the Parents? 

 When the  fi rst child was born as the result of an 
embryo donation in 1984, the headlines of the 
 Los Angeles Times  read “Woman Delivers 
Donor’s Baby.” The headline made the assump-
tion that genetics trumped both gestation and 
intention to parent in determining who the “real” 
mother was. With the advent of ART, there are 
potentially  fi ve different adults who can be 
involved in the creation of a child – the two pro-
viders of the genetic material, the adult(s) who 
raise the child, and the woman who gestates the 
fetus. Laws vary by state in terms of who is rec-
ognized as the legal parent(s) at various stages in 
the process, but usually there is a person or cou-
ple who are intending to raise the child. Advocates 
of fertility services have lobbied to change laws 
so that intended parents have legal parentage, but 
there are still debates about who are the rightful 
parents when disputes erupt. 

 Women and couples who avail themselves of 
oocyte donation and gestate the fetus typically do 
not have to be concerned about retaining custody. 
The fact that oocyte donation requires the partici-
pation of the medical community, compared to 
“do it yourself” sperm donation, creates an advan-
tage for intended couples. In many cases, the 
recipients of the oocytes are completely anony-
mous to the donor. The donor is not even told if a 
child resulted from the donation. While clinics 
have claimed this is to prevent the donor from 
being concerned about her own fertility or feeling 
as though her efforts were in vain if a child is not 
born, the secrecy also serves to assuage any con-
cerns that the recipients might have that the donor 
could attempt to become part of the child’s life. 
There are no cases on record of oocyte donors 
attempting to  fi ght for custody of children par-
ticularly when the gestating woman is also the 
intended mother. 

 Custody has only been disputed when oocytes 
or embryos from would-be intended parents have 
been mistakenly transferred into the wrong 
patient’s uterus or intentionally misappropriated. 
Laboratory errors occur. Embryos were trans-
ferred into the wrong woman’s uterus in 
Connecticut  [  34  ] , Wales  [  35  ] , Hong Kong  [  36  ] , 
and Japan  [  37  ] . In the  fi rst three cases, the mis-
take was discovered immediately, and the women 
took the morning after pill to prevent the embryos 
from implanting. The woman in Japan was not 
informed until weeks into her pregnancy, and 
though there was actually a chance that the fetus 
was from her genetic material, she chose to abort 
the pregnancy  [  37  ] . 

 In the most tragic case, a clinic in Ohio trans-
ferred the wrong embryos into Carolyn Savage’s 
uterus in 2009  [  38  ] . The clinic informed her of 
the error on the day they informed her she was 
pregnant. The clinic told her she had one of two 
options: Abort the fetus or carry the baby to term 
and permit the biological parents to adopt the 
child. As a deeply religious couple that believed 
life begins at conception, the Savages chose not 
to abort the fetus. Carolyn carried the fetus to 
term and gave the boy to his biological parents. 

 The ASRM has written an ethics statement to 
address medical errors. Although laboratories 
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have strict protocols to avoid mix-ups, humans 
make mistakes. The guidelines recommend that 
any medical errors be immediately disclosed to 
all parties affected by the error  [  39  ] . 

 Perhaps the darkest events in the history of ART 
occurred at the University of California, Irvine’s 
Center for Reproductive Health between the late 
1980s and 1995. Two reproductive endocrinolo-
gists, Drs. Ricardo Asch and Jose Balmaceda, 
intentionally misappropriated fertility patients’ 
oocytes and embryos and transferred them without 
consent into the uteri of other infertility patients, 
as well as provided embryos to embryo research-
ers. Once the misdeeds came to light, the two 
physicians  fl ed the country, Asch to Mexico and 
Balmaceda to Chile, in order to avoid prosecu-
tion, where they continue to practice reproductive 
medicine to this day. The US government is still 
in the process of attempting to extradite them, but 
it is unclear as to what the actual criminal charges 
will be, since there were no speci fi c laws covering 
gamete and embryo theft. 

 Medical records are sketchy, but it appears 
that approximately 15 children were born as the 
result of misappropriated embryos at the 
University of California, Irvine. Medical records 
show that Loretta Jorge was one of the women 
whose oocytes were used to create embryos and 
were transferred into another woman’s uterus. 
The Jorges, who were never able to have their 
own biological children, know that another 
woman gave birth to twins using Loretta’s eggs. 
The Jorges  fi led suit seeking custody of the chil-
dren, but the recipients refused to allow a genetic 
test to determine whether the children were 
genetically related to the Jorges  [  40  ] . Similarly, 
medical records show that the embryos of Shirel 
and Steve Crawford were transferred into the 
uterus of another woman who gave birth in two 
separate pregnancies to a boy and a girl. The 
Crawfords hired a private detective to try and 
locate the children, who are now adults, but to no 
avail. They live with heartache believing they 
may never know their biological children. In all, 
UC, Irvine, has paid settlement claims for 137 
separate incidents in which oocytes or embryos 
were either unaccounted for or given to other 
women without consent  [  41  ] , and the decimation 

of this major reproductive medicine and research 
organization under the weight of scandal caused 
a collapse of faith in reproductive medicine 
among many in society.  

   Why Are We Still Debating 
Compensation to Donors? 

 Oocyte donation, like many ARTs, developed 
outside the traditional experimental process of 
most new therapies. In many  fi elds, new technol-
ogies go through an extended experimental period 
that has some measure of oversight. If oocyte 
donation research had been funded by the 
National Institutes of Health (NIH) or was devel-
oped in a research facility that accepted federal 
funds, the protocols would have been reviewed 
by an institutional review board (IRB). Frequently, 
health participants in research protocols are com-
pensated for their time, inconvenience, and the 
risk of participation. The practice of oocyte dona-
tion developed in a much different environment. 
When consent forms were used, there was evi-
dence that the risks to oocyte donors were mini-
mized when compared to the risks listed for the 
same process with fertility patients  [  11  ] . Rather 
than recruiting oocyte donors directly, many fer-
tility centers relied on third parties to recruit, 
screen, pay, and  inform  oocyte donors. Donors 
described feeling less like patients and more like 
guinea pigs when they went in for the clinic visits 
 [  42  ] . 

 As donors became more experienced and net-
worked through the growth of online social net-
working, many of them realized that they could 
set the terms of their donation. Women began 
marketing themselves directly to infertile cou-
ples, and couples and brokers began recruiting 
primarily through college newspaper classi fi ed 
ads. Donors with particular phenotypic charac-
teristics were in higher demand, and the market 
was all that controlled the compensation to 
donors. Offers of compensation as high as 
$100,000 made headlines  [  43  ] . Eventually, 
attempts were made to put limits on the compen-
sation provided to oocyte donors. The ASRM 
issued an ethics committee statement that 
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 compensation should be approximately $5,000 
and making the claim that there is no justi fi cation 
for compensation of $10,000  [  44  ] , but demand to 
recruit the limited number of potential donors in 
certain communities like New York City drove 
these compensation rates to $10,000 and higher. 

 Much has been written about how selecting 
gametes based on the phenotype of the donor 
(along with a number of social traits such as edu-
cation) is a step too far toward commodifying 
children. The concern is that there is still a great 
deal of uncertainty in the creation of a child, but 
when you put a dollar value on one, you begin to 
expect a certain quality for your investment 
 [  45,   46  ] . There are no guarantees with human 
reproduction. Much can happen when DNA from 
gametes combines, which is unpredictable. 

 Had oocyte donation developed within the 
same regulatory framework as research, with 
compensation amounts reviewed and approved 
by an IRB that were deemed to be fair but not 
coercive, it is unlikely that we would still be 
debating payment to donors almost three decades 
after the  fi rst birth from an oocyte donation. It is 
the complicity of the medical community with 
this market-based system of compensation that 
most critics object to. Additionally, if we pay a 
donor who is tall, with blonde hair and blue eyes, 
and a high IQ much more than we would pay a 
woman of color, this implies that babies with 
these characteristics are more valuable. 

 Other countries have taken a very different 
approach to compensating oocyte donors. In the 
UK, oocyte donor compensation is permitted 
only for donor expenses, though the HFEA 
recently increased the amount donors may be 
compensated  [  47  ] . The ESHRE ethics committee 
stated in its 2002 ethics guidelines that compen-
sation for reproductive material is unethical  [  48  ] . 
Compensation for the donor’s time and effort is 
acceptable; however, the compensation could not 
be high enough where it would be perceived as a 
pro fi t or entice people who otherwise would not 
donate or cause them to withhold information 
that might be important for the safety of the dona-
tion. The committee argued that excessive com-
pensation would undermine “the very notion of 
informed consent by the donor”  [  48  ] . 

 An alternative model of compensation has 
developed particularly in the UK, where pay-
ments are limited, but also in the USA. Women 
undergoing IVF for their own infertility treatment 
are offered a reduction in treatment costs in 
exchange for donating some of their oocytes. 
These oocyte-sharing arrangements have gar-
nered both praise and criticism  [  49–  51  ] . The 
oocyte donor is not subjected to invasive medical 
treatments where there is no bene fi t to her as tra-
ditional oocyte donors are asked to do, fertility 
patients often produce more oocytes than are 
needed, and this arrangement appears to bene fi t 
both parties. Others have argued that this arrange-
ment takes advantage of women who could not 
otherwise afford IVF because each donated 
oocyte potentially reduces her changes of obtain-
ing a pregnancy. This may be less true today as 
success rates using fewer embryos per transfer 
are resulting in better success rates than a decade 
ago. 

 If reproductive oocyte donors are well com-
pensated, equity would assume that donors for 
research purposes would also be well compen-
sated. Similarly, couples who have stored embryos 
left over from fertility treatment might be expected 
to be able to recoup some of their investment by 
selling embryos to researchers. Oddly, in the 
USA, this is not the case. The committee that 
wrote the NRC-IOM report  [  30  ]  recommended 
that individuals who donate gametes for research 
purposes not be compensated. Similarly, the 
ASRM ethics committee has recommended that 
fertility patients being offered the chance to donate 
embryos to research not be compensated  [  52  ] . 
Other prominent ethics advisory committees have 
come to the conclusion that donors ought to be 
compensated just like individuals who participate 
in research that has no therapeutic bene fi t  [  53–  55  ] . 
Payment for gametes and embryos for research 
purposes has become a contentious issue  [  56–  60  ] . 
On the one hand, there are those who argue that 
embryonic stem-cell research will be unable to 
proceed unless we are able to pay donors because 
there simply are not enough women who will go 
through all that is involved to donate altruistically 
 [  58  ] . On the other hand, there are great concerns 
that because the phenotype of the donor is no 
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 longer important, women in other countries where 
the regulations and laws are less stringent will be 
coerced into donating for little compensation, 
contributing to a research agenda they and mem-
bers of their community will never bene fi t from 
 [  56,   57  ] .  

   Mitochondrial DNA from Donor 
Oocytes 

 There are two potential purposes for developing a 
technology that can combine the DNA of one 
woman’s oocyte with the mitochondrial DNA of 
another woman’s oocyte. The  fi rst is that it can 
permit a woman at risk of transmitting a mito-
chondrial DNA disorder to have a potentially 
healthy, genetically related child. The second 
purpose is that the technology might allow 
women of advanced maternal age to have geneti-
cally related children with the assistance of donor 
cytoplasm. There are three scienti fi c procedures 
under study, and donor oocytes are required for 
all three. 

 The  fi rst technique is  cytoplasmic or ooplas-
mic transfer (CT) . Researchers remove a fraction 
of the cytoplasm from the donor oocyte and inject 
it into the recipient’s oocyte prior to or at the 
same time as fertilization. 

 The second technique is called  pronuclear 
transfer (PNT) . IVF is performed using the 
intended parent’s sperm and oocyte. Once the 
oocyte is fertilized, it contains the separate 
genetic material of the sperm and that of the 
oocyte cell each enclosed in a membrane. These 
are called the male and female pronuclei. The 
embryo also contains the mother’s mitochondria, 
which originates from the cytoplasm in her 
oocyte. When the embryo is still a single undi-
vided cell, the two pronuclei are removed from 
the single-celled zygote. A donor oocyte is then 
fertilized. At the same state of development, the 
two pronuclei within the donor’s zygote are 
removed and discarded. The parent’s pronuclei 
are then placed into the enucleated zygote. The 
reconstructed embryo cell now contains the pro-
nuclear DNA from the intended parents and the 
mitochondria from the donor’s oocyte. 

 The third technique is called  maternal spindle 
transfer (MST) . Maternal spindle transfer (also 
known as “metaphase II spindle transfer”) is 
a transfer technique that works on a similar prin-
ciple to PNT. The main difference between the 
two techniques is that MST uses two unfertilized 
eggs to reconstruct an egg with healthy mito-
chondria that can then be fertilized. 

 The birth of the  fi rst baby using CT was 
announced in a letter to the editor of the Lancet 
by a US-based fertility clinic  [  61  ] . A year later, 
another clinic in the USA reported a live twin 
birth following CT from frozen donor oocytes 
 [  62  ] . In addition, a Chinese team of researchers 
reported live births ( fi ve healthy infants and three 
ongoing pregnancies in nine patients) after the 
injection of sperm and the cytoplasm of tripronu-
cleate zygotes into metaphase II oocytes of 
patients with repeated implantation failure  [  63  ] . 
In 2001, the original US-based fertility clinic 
reported on 28 cases of CT. They claimed 12 
clinical pregnancies and that there had been 30 
live births worldwide following CT  [  64  ] . Later 
that year, the clinic admitted that, in addition to 
the 15 healthy live births, there were two addi-
tional fetuses with Turners Syndrome (one mis-
carried and the other was aborted) and one case 
of Pervasive Developmental Disorder  [  65  ] . Some 
of the children born after CT had mtDNA from 
both oocytes. This heteroplasmy of different vari-
ants of mitochondria has prompted safety con-
cerns  [  64,   66  ] . Italian researchers report in 2001 
the birth of healthy twins following CT  [  67  ] . 

 In July of 2001, the US Food and Drug 
Administration (FDA) sent a letter to sponsors 
and researchers stating that they need an IND 
before continuing research into CT. The two pri-
mary US-based research institutes that are devel-
oping this technology continue conducting 
research on animal models and claim to be work-
ing with the FDA to establish an IND, so the 
research can continue. CT is not legal in the UK 
under the HFE Act because it alters an egg before 
it is transferred to a woman. There were media 
reports of US couples traveling abroad to seek 
CT after the ban, however, including the parents 
of a child who had been born following CT  [  68  ] . 
Indeed, at present, CT is offered with IVF in 



414 A.L. Kalfoglou and G. McGee

many countries. For example, in 2011, reports 
from Chennai, India, noted the births of healthy 
twins after CT, which were reportedly the “ fi rst in 
Asia”  [  69  ] , although this may not be the case. In 
2012, commercial websites have listed clinics 
offering CT in India, North Cyprus, Ukraine, 
Armenia, Georgia, Israel, Turkey, Thailand, 
Singapore, Germany, and Austria  [  70  ] . 

 Since the 1990s, experiments using PNT in 
mice have shown that reconstructed embryos 
continue to develop after pronuclear transfer. 
These experiments show promise that PNT might 
be an effective means of preventing mtDNA dis-
orders. There are no reported live human births 
following PNT; however, at the 2003 meeting of 
the American Society for Reproductive Medicine, 
Dr. Jamie Grifo from New York University and 
his colleagues at Sun Yat-Sen University in 
Guangzhou, China, announced a triplet preg-
nancy following PNT  [  71  ] . The multiple gesta-
tion pregnancy was selectively reduced to twins. 
Unfortunately, some months later, the pregnancy 
ended in a miscarriage. PNT and MST research 
using animal  [  72  ]  and human gametes that were 
not transferred to the uterus has continued in the 
UK  [  73  ] . CT is illegal in the UK because it is 
considered to be genetic modi fi cation. 

 The guiding principle for governance of 
all these technologies to date has been safety, 
a dif fi cult bar to say the least. The Nuf fi eld 
Council, an ethics board in the UK, declared 
PNT and MST to be ethical for the purpose of 
mitochondrial disease prevention if the technolo-
gies prove to be safe and effective  [  74  ] . It must 
be noted that the Nuf fi eld Council is funded 
by the Wellcome Trust which also funds the 
Wellcome Centre for Mitochondrial Research 
at the University of Newcastle. The Human 
Fertilisation and Embryology Authority (HFEA) 
report recommended that before PNT and MST 
could be used in treatment, speci fi c safety must 
 fi rst be established  [  75  ] . 

 Safety of these technologies is also the prin-
ciple focus of the US FDA and the UK HFEA, 
two organizations that have taken essentially 
opposite approaches to governance of new repro-
ductive technologies to date. Both maintain that 
if these technologies can be developed to the 

point where safety and ef fi cacy can be estab-
lished, the next ethical question is whether these 
technologies may amount to germ-line genetic 
modi fi cation  [  76  ] . The media has focused on the 
notion that the child born from these technolo-
gies will have “three genetic parents”  [  77  ] . While 
this technically may be true, it will only express 
the DNA of two parents. The third would only 
contribute mtDNA which does not in fl uence the 
phenotype of the child. But, what are the implica-
tions of intervening with mtDNA both physically 
and psychologically? Physicians engaged in this 
research ought to keep databases of these chil-
dren so that long-term follow-up studies can be 
conducted. Finally, like oocyte donation for 
research, the phenotype of the donor does not 
matter with these technologies. Unlike reproduc-
tive donors who are carefully selected for charac-
teristics and traits that tend to make the women 
less likely to be exploited (presumable college-
aged women can read and comprehend a consent 
form, have the  fi nancial means to support them-
selves, and access to the Internet where they can 
research and talk to other former oocyte donors), 
the DNA of oocyte donors for CT, PNT, or MST 
does not matter. It would be very easy to out-
source, obtaining this commodity to India in 
much the same way we see happening currently 
with gestational carrier surrogates  [  78  ] . 

 Physicians engaged in oocyte and embryo 
donation must bear a measure of responsibility 
for what is taking place in their own clinics and 
also for knowledge of and ability to relay to 
patients the current national and international 
trends. The physician/nurse-patient relationship 
is grounded in trust. Just as laboratory procedures 
that are anything but meticulous can lead to life-
long heartache, caregivers must rigorously study 
those guidelines provided by the ASRM and 
ESHRE and identify best practices for recruiting, 
counseling, and informing potential oocyte and 
embryo donors in order to minimize potential 
harm. Values that govern medical practice must 
also be extended to women who are willing to 
donate oocytes. Although there is an inherent 
con fl ict of interest in the doctor/nurse-donor 
 relationship  [  79  ] , it is incumbent upon the physi-
cian to treat patients who merely act as donors 
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with as much care and respect as physicians 
would give the patients for whom their goal is to 
cure. This includes providing adequate follow-up 
care and even engaging in follow-up research to 
determine the long-term risks of oocyte donation 
and also means being aware of trends in society 
that could lead to the exploitation of economi-
cally disadvantaged donors  [  80  ] . Physicians will 
likely be held responsible for their participation 
in the use, for example, of gametes and embryos 
obtained from banks or international organiza-
tions, that is, to ensure that they are reputable 
organizations in full compliance with standards 
designed to protect both the donors and recipi-
ents of genetic material. 
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