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IBC conclusion 

• The terminology used in the bioethical 
 debates is misleading and does not 

 adequately describe the technical procedures 
 used (or potentially to be used) today. An in‐

 depth analysis aiming at re‐defining this 
 terminology according to the new 

 developments in human embryo research 
 would be highly beneficial.



ELEMENTS OF THE PROBLEM

• Subject is intrinsically emotional, with perceived potential to spill into 

 other domains (what is life; when does life begin; tension between 

 maternal and embryonic/fetal rights; abortion debate; etc)

• Drama of announcement of Dolly

• Interesting science and technology but confusing to non‐experts; always 

 shifting

• Potential medical applications and understanding of biology 

• Different perspectives of religions, politics, culture

• Armchair bioethicists, and excited but poorly informed journalists

• Imperfect terminology became fixed too early 

• UN initiative was premature and tried to do too much



Problems with the Terminology

• “Reproductive cloning”

 
is still only theoretical in humans

• “Therapeutic cloning”

 
through somatic cell nuclear transfer (SCNT) 

 
also misleading: few therapies; much of the research is for 

 
understanding physiology; does not reflect several new 

 
technologies e.g. iPS

 
cells; piPS

 
cells

• SCNT involves only one nuclear DNA component (diploid, from a 

 
somatic cell), so
– Technically there is no fertilization (sexual union of gametes) is 

 
involved

– So some people question if the resulting entity is really an embryo
– So the definition of an embryo becomes linked to potential to develop 

 
into a baby

– But problem is that now even somatic cells also have this potential
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Similarly, the words “reproductive cloning” and “therapeutic cloning” introduced into bioethical debates several years ago do not adequately describe the technical procedures used (or potentially to be used) today. While “reproductive” is a term that clearly indicates the ultimate intention of the procedure, the term “therapeutic” fails to clearly define the purpose of the procedure, considering that at present, no cloning procedure has resulted in a therapeutic use. This confusion stems primarily from the differences in the status attributed to the human embryo in different cultures and societies. If the argument remains at the level of the moral status of the embryo, there is no room for achieving consensus. However, as previously detailed, reproductive cloning may become possible without using embryos. So there is a clear need to move to ethics of international governance of cloning, where different countries can find agreement, e.g. a ban on reproductive cloning.





At present the term "therapeutic cloning" is used in this context although it is still primarily a research procedure. However, one of the aims of this type of research is to study the possibility of therapy. The President's Council on Bioethics, Human Cloning and Human Dignity (Washington D.C.: The President's Council on Bioethics, 2002) online: The President's Council on Bioethics <http://www.bioethics.gov/cloningreport/glossary.html> (date accessed: 20 September 2002).







Further Issues
• When does life begin?

– Is this is a biological, medical, religious or philosophical 

 question?

• When do moral rights accrue/ begin? An event or a process?

– Different perspectives, especially religious
• At fertilization? (but SCNT does not involve fertilization)
• Is fertilization same as conception? (some apply this term after

 
implantation)

• When clump of cells develop polarity? (14 day rule) 

• When ensoulment occurs?

• At birth?

• Are embryonic rights the same as human rights?

• What about personhood; and when does that begin? 



Dictionary Definitions of an Embryo

• The young of a viviparous animal, esp. of a mammal, in the early stages of 

 
development within the womb, in humans up to the end of the second month.

• a. An organism in its early stages of development, especially before it has reached 

 
a distinctively recognizable form.

• b. An organism at any time before full development, birth, or hatching.

• 2.a. The fertilized egg of a vertebrate animal following cleavage.
• b. In humans, the prefetal product of conception from implantation through the 

 
eighth week of development.

• The organism in the early stages of growth and differentiation from fertilization to, 

 
in humans, the beginning of the third month of pregnancy. After that point in 

 
time, it is termed a fetus.

• A young animal that is developing from a sexually fertilized or parthenogenetically 

 
activated ovum and that is contained within egg membranes or within the 

 
maternal body. The embryonic stage ends at the hatching or birth

 

of the young 

 
animal.

http://www.medterms.com/script/main/art.asp?articlekey=33915
http://www.medterms.com/script/main/art.asp?articlekey=33915


Definitions of an Embryo From Two Major 
 Reports: a Group of Cells or an Organism?

• From NAS report: A group of cells arising from the egg 
 that has the potential to develop into a complete 

 organism. In medical terms, embryo
 

usually refers to 
 the developing human from fertilization

 
(the zygote

 stage) until the end of the eighth week of gestation 
 when the beginnings of the major organ systems have 

 been established
• From (Bush) Council on Bioethics: 1. The developing 

 organism
 

from the time of fertilization until significant 
 differentiation has occurred, when the organism 

 becomes known as a fetus. 2. An organism in the early 
 stages of development.



Problems with Defining a Human Embryo 
 in the Context of SCNT

• Traditionally, an embryo is the result of the 
 fusion of a sperm and an egg

• The single‐celled entity that results from the 
 fusion of a sperm and an egg is a "zygote.”

 
After 

 it divides, it is an embryo.
• If an embryo is defined as the entity resulting 

 from the sexual union of a sperm and an egg, 
 then the entity resulting from SCNT is not an 

 embryo
• Other terms used include blastocyst; pre‐embryo; 

 pre‐implantation embryo
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To add yet another layer of complexity to the definition of the term "embryo," during the rare process called "parthenogenesis" an egg in the body of a normal animal or human begins to divide on its own and forms recognizable differentiated tissues. (32) Theoretically it would be possible to derive "embryonic" stem cells from such entities. (33) In mammals, an unfertilized egg can be induced in the laboratory to undergo some initial development. (34) At present, parthenogenesis in humans cannot result in a fetus capable of development into a child even if the parthenogenetic "embryo" were implanted into the uterus. However, recent experiments in primates have suggested that one day it could be possible to create children from eggs in a parthenogenetic pregnancy--completely eliminating the need for a male partner in procreation. One must question, however, whether the product of parthenogenesis is properly termed an "embryo."The term "blastocyst" seems more neutral and less emotive than "embryo." However, a blastocyst technically is simply an early embryo.



Historically the term "embryo" was used by many only after implantation into the uterus. Prior to implantation, the entity has been termed a "pre-embryo," but this term (perhaps originating in botany) is not often used today. "Pre-embryo" is fraught with difficulties, since to some people it indicated less need to worry about the rights of the entity being discussed, since "pre" implies "not yet". A term that was used for a while and for which some presuppose a derivation of "pre-embryo" is "pre-implantation embryo," which is a much more neutral term and one that happens to be factually correct. Prolife Alliance and others have argued that, as fertilisation is not involved, s. 3(1) also does not apply. The Prolife Alliance brought a legal suit against government claiming that organisms created by SCNT are not "embryos" according to the legislative definition because they are not created by the fertilisation of an egg by a sperm. The original high court ruling agreed with the position taken by the Prolife Alliance. The Court of Appeal reversed the lower court's decision. The result is that any scientist in the UK that wants to use SCNT requires a license from the licensing authority (Human Fertilisation and Embryology Authority). Stop-gap legislation in the UK was passed to close this perceived loophole.









Questions re a Biological Definition of 
 Human Embryo

1.
 

Should the potential to produce a live birth form part 
 of the biological definition of a human embryo?

2.
 

Should fertilization and/or syngamy form part of the 
 biological definition of human embryo?

3.
 

Should the biological definition of human embryo 
 exclude techniques combining DNA from more than 

 one species?

4.
 

Should the biological definition of human embryo 
 include a developmental time point?
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Should the potential to produce a live birth form part of the biological definition of a human embryo?

Animal models have demonstrated that SCNT blastocysts have the potential to implant and develop to a live birth (Wilmut et al., 1997). It is therefore reasonable to assume that human SCNT blastocysts also have the potential to develop into a viable individual if placed within the correct environment.

It has been demonstrated that transferring viable blastomeres from developmentally slow preimplantation embryos into an empty zona pellucida produces an aggregate preimplantation structure that can develop to the blastocyst stage, from which human embryonic stem cells can be derived (Alikani and Willadsen, 2002). Although it remains to be tested whether such aggregate blastocysts (reproductive technique 6) can implant and form a viable pregnancy, it is theoretically feasible.

In the mouse model, significant progress has been made in the generation of gametes from embryonic stem cells (Hubner et al., 2003; Toyooka et al., 2003; Geijsen et al., 2004; Lacham-Kaplan et al., 2005). The generation of fully functional male gametes from embryonic stem cells ex vivo has recently been demonstrated (Nayernia et al., 2006). Another approach has been to derive human oocytes in vitro from ovarian surface epithelial cells (Bukovsky et al., 2005). It is yet to be demonstrated whether human oocytes produced using these strategies (reproductive techniques 13 and 14) are able to be fertilized and develop to form viable pregnancies. The use of such gametes in fertilization may result in the development of blastocysts that theoretically have the potential for implantation and forming a viable pregnancy.

Another option is the generation of animals that produce human gametes. To date, it has been demonstrated that mice containing a human ovarian xenotransplant can produce human oocytes (reproductive technique 15; Gook et al., 2003). Human gametes could in theory also be made by chimeric animals produced by injecting human embryonic stem cells into animal blastocysts (reproductive technique 18). The use of gametes produced by grafted or chimaeric animals in fertilization theoretically could result in entities that are capable of implantation and forming a viable pregnancy.

There have been proposals to genetically alter the nucleus of the somatic cell before transfer into an enucleated donor oocyte in a manner that would remove the implantation potential of any resulting human embryo clones (reproductive techniques 16 and 17). This technique has recently been demonstrated in the mouse model (Meissner and Jaenisch, 2005). Briefly, the donor cells were genetically altered to disrupt the expression of a gene that is essential for the formation of a functional trophoblast. The resultant entities formed inner cell masses, from which embryonic stem cells could be derived, but were unable to implant into the uterus. It has been argued that this technique, otherwise known as altered nuclear transfer, circumvents the ethical objections to using SCNT for the generation of human embryonic stem cells (Melton et al., 2004; Hurlbut, 2005a, b; Pacholczyk and Hurlbut, 2005). To date, there are no reports that this technique has been successfully conducted in humans.

Gynogenetic and androgenetic preimplantation embryos have only a paternal or a maternal genetic contribution, respectively (reproductive techniques 9 and 10). Such uniparental preimplantation embryos can be created by pronuclear transplantation. Androgenetic preimplantation embryos can also occur without experimental manipulation and result in what is known as a partial or complete hydatidiform mole depending upon morphology and genetic origin. Pathologically indistinguishable hydatidiform moles can also be biparental. A mutation in a gene, belonging to a protein family involved in inflammatory responses and programmed cell death, which causes recurrent hydatidiform moles in humans has been identified (Murdoch et al., 2006). Although androgenetic and gynogenetic preimplantation embryos may be able to develop to the blastocyst stage and implant, they are not able to establish viable pregnancies.

Parthenogenic preimplantation embryos (reproductive technique 5) are also uniparental as they have only a maternal genetic contribution. Although they can implant, they have limited subsequent developmental potential. In mice, parthenogenic embryos with potential to develop into a viable individual can be produced, but only after a substantial amount of genetic manipulation (Kono et al., 2004). In mice (Mann et al., 1990; Allen et al., 1994) and macaques (Vrana et al., 2003), it has been demonstrated that parthenogenic preimplantation embryos can develop to the blastocyst stage and are amenable to the generation of embryonic stem cells. In humans, however, parthenotes are unlikely to develop beyond the first few divisions, as the centrioles contributed by the human sperm are required for the formation of a functional centrosome (Pickering et al., 1988).

Most of the emerging technologies summarized in Table I produce entities that have the potential to implant and form a viable pregnancy. Indeed, it is likely but not proven that should they be allowed to develop to term, live births would result. It is therefore reasonable to conclude that if these techniques are conducted using human material, they could produce a live human being.

Some of the emerging technologies discussed above produce entities with no potential to form a viable pregnancy. From a purely biological perspective, conducting these techniques using only human material would produce a human blastocyst but not a viable pregnancy or live birth. If the potential to produce a live birth is to be a key element of a definition of human embryo, then gynogenesis and androgenesis (reproductive techniques 9 and 10) would not be considered to be techniques that can produce a human being, even if only human material is used.

The above discussion suggests that the potential to form a new living being may indeed be a useful component of a definition of ‘human embryo’, as it allows a distinction between emerging technologies that may lead to live births from those that do not.

Should fertilization and/or syngamy form part of the biological definition of human embryo? A number of the emerging technologies summarized in Table I do not involve the contribution of chromosomal DNA by both a sperm and an oocyte or the completion of syngamy (reproductive techniques 2, 5–7, 9–11 and 16–17). However, some of these techniques, if conducted using human materials, might have the potential to produce a live human birth. Given this, it would be expected that a human embryo would be created during the developmental processes initiated using these techniques. The inclusion of fertilization and syngamy as necessary elements in a definition of ‘human embryo’, would eliminate emerging technologies that have the potential (even if theoretical at present) to produce a new human being. Therefore, an absolute requirement for fertilization and/or syngamy may not be appropriate for the biological definition of a human embryo.

Should the biological definition of human embryo exclude techniques combining DNA from more than one species? Some emerging technologies could theoretically result in an entity with a nuclear genome that is human while the mitochondrial genome could be derived from another species (reproductive technique 7). It is not known whether mitochondrial heteroplasmy would cause developmental problems (Brenner et al., 2004). This is an unresolved aspect of SCNT, as it is possible that cloned embryos will contain mitochondria from different sources, i.e. associated with the transplanted donor nucleus and also from the recipient host-enucleated oocyte.

Another possibility is an entity that contains cells from different species. Injection of genetically altered mouse embryonic stem cell lines into mouse blastocysts is used to generate transgenic and knockout mice (reproductive technique 12). Since the embryonic stem cell lines were derived from a different individual to the host blastocyst, a chimaera is produced. It is not clear whether this technique could be applied to the generation of interspecific chimaeras. Transplantation of whole rat inner cell masses or individual rat inner cell mass cells into mouse blastocysts did not produce any viable live births (Gardner and Johnson, 1975). Therefore, the developmental potential of chimaeras created by injecting human embryonic stem cells into a blastocyst from a different species (reproductive technique 18) or by injecting non-human embryonic stem cells into a human blastocyst (reproductive technique 19; DeWitt, 2002) is unknown.

Some of the techniques included in Table I have the potential to produce an entity with DNA from more than one species. Any technique that could result in a live birth would likely involve the formation of an embryo at some point in the early development process. Therefore, the biological definition of a human embryo should not specifically exclude an entity created with DNA from two species.

Should the biological definition of human embryo include a developmental time point? It has been previously argued that the potential for continued development should be a key consideration for any definition of ‘embryo’ (Latham and Sapienza, 2004). The discussion presented in this paper fully supports this view. However, it is questionable whether it is possible to define ‘human embryo’ without making some reference to a developmental point in time.

Another approach to the development of a biological definition of ‘human embryo’ may be one that does include a reference to a specific developmental time point, but in the context of the potential for continued development. The term ‘human embryo’ is not applicable before the completion of fertilization of a human oocyte by a human sperm (i.e. syngamy), because this is when the new genome of the new individual is created. Prior to syngamy the maternally and paternally inherited genomes exist as two separate genomes.

A definition of ‘human embryo’ based on syngamy excludes reproductive technologies that do not involve the fertilization of a human oocyte by a human sperm. Although some of these technologies might result in live births if applied to the human, it is clear from animal studies that others would not. From a biological perspective, setting the definitive time point at syngamy would include entities that have no potential to form a live human individual. It may be more appropriate to assess the potential of such entities to develop to, or beyond the appearance of, the primitive streak.

The above discussion suggests that a definition of ‘human embryo’ may need to be separated into two components: one for early developmental processes resulting from the fertilization of a human oocyte by a human sperm and the second for those resulting by other means.

A final consideration is whether the definition should refer to syngamy, which cannot be visually confirmed until the initiation of the first mitotic division. Given that the aim of this paper is to develop a biological definition of ‘human embryo’ it may be preferable to include a measurable event, such as the first mitotic division.

 





Human embryo: a biological definition

 
J.K. Findlay1,2, M.L. Gear1, P.J. Illingworth3, S.M. Junk1,4, G. Kay5, A.H. Mackerras1, A. 

 
Pope6, H.S. Rothenfluh1,8

 

and L. Wilton7

• A human embryo is a discrete entity that has arisen 
 from either:

• the first mitotic division when fertilization of a human 
 oocyte

 
by a human sperm is complete or

• any other process that initiates
 

organized development 
 of abiological entity with a human nuclear

 
genome or 

 altered humannuclear genome that has the potential
 to develop up to, or beyond,

 
the stage at which the 

 primitive
 

streak appears,
• and has not yet reached 8 weeks of development

 
since 

 the first mitotic division.
•
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Definitions of a human embryo normally include those entities created by the fertilization of a human oocyte by a human sperm. However, there have been a number of recent technological developments that have made it possible to create entities called embryos by other means, such as somatic cell nuclear transfer (SCNT) and induced parthenogenesis. Due to these examples and developing technologies, it was considered appropriate to revisit the biological definition of a ‘human embryo’.

The last decade has seen the development of reproductive technologies that have resulted in considerable debate as to whether the entities that can, or could theoretically be generated would fall within current definitions of an embryo. Definitions based on a potential for further development might capture entities that might not be covered by definitions that specify a critical early developmental time point (e.g. completion of fertilization). For example, since some of the technologies do not involve fertilization, it has been proposed that the entities produced may not be considered to be embryos under some legal definitions (Morgan and Ford, 2004 Morgan D and Ford M. (2004) Cell phoney: human cloning after Quintavalle. J Med Ethics 30:524–526.[Abstract/Free Full Text]

). This has been argued even though in some cases there is the possibility that if placed into the correct uterine environment, a viable individual could theoretically be produced. To date, there is no credible evidence of any cloned human beings having been born. However, the fact that in several mammalian species, such as mice, sheep and cows, SCNT has resulted in live births that developed into healthy adult animals would suggest that this could be achieved in humans.

When considering what defines an embryo in the light of recent technological advances, it is important that the definition does not become so wide as to encompass human cells or cellular structures that traditionally have not been previously considered to be embryos. For example, it has been argued (Bailey, 2001) that a human somatic cell, the nucleus of which theoretically could become incorporated into a live entity after much manipulation, as demonstrated by the success of SCNT, could be considered a potential embryo. 



Further, hydatidiform moles, which may have derived from an embryo, have traditionally not been considered to be embryos.



Table I summarizes the developmental potential and genetic constitution of entities produced as a result of emerging technologies in reproductive science as well as horizon technologies that are based on indications from the literature. For comparison, embryos arising from the naturally occurring reproductive process are also included. From the information presented it can be inferred that the emerging technologies could produce entities that:

have no potential to implant or result in a live birth and/or 

do not have a contribution of genetic information from a sperm and an oocyte and/or 

may contain DNA from two different species. 

It is instructive to examine these key differences between entities produced by the naturally occurring reproductive processes and the emerging technologies in order to determine whether the latter could be defined as a human embryo.

 

View this table:

[in this window]

[in a new window]

 

 

Table I. The developmental potential and genetic contribution of entities produced either by natural processes of fertilization or as a result of emerging technologies in reproductive science
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After consideration of the issues raised in the preceding discussion, the following biological definition of ‘human embryo’ is proposed.

A human embryo is a discrete entity that has arisen from either:

the first mitotic division when fertilization of a human oocyte by a human sperm is complete or 

any other process that initiates organized development of a biological entity with a human nuclear genome or altered human nuclear genome that has the potential to develop up to, or beyond, the stage at which the primitive streak appears, 

and has not yet reached 8 weeks of development since the first mitotic division.

This definition attempts to combine the aspects of observed stages of development, developmental potential and origin of the DNA contributing to the new individual. It is recognized that this definition creates the possibility of an anomaly whereby an entity which arose from completion of fertilization of a human oocyte by a human sperm and, for whatever reason, lacked the potential for future development would be considered as an embryo, whereas an identical entity that was artificially created would not have the status of an embryo. However, completion of fertilization of a human oocyte by a human sperm is sufficient to define an entity as a human embryo regardless of any potential, or lack thereof, for future development.

Having arrived at the biological definition of a human embryo, it is instructive to apply it to the emerging technologies previously discussed (Table II).

 

View this table:

[in this window]

[in a new window]

 

 

Table II. Emerging technologies and their status under the biological definition of human embryo
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Naturally occurring early human developmental processes as well as emerging technologies in reproductive sciences have been considered in this discussion paper. The deliberations focused on the biology of these processes and technologies. On the basis of these facts, a biological definition of ‘human embryo’ was arrived at. The definition specifies that the term ‘human embryo’ cannot be applied prior to the completion of syngamy, or after 8 weeks of development. The biological definition of ‘human embryo’ presented in this discussion paper also acknowledges that emerging reproductive technologies may one day provide alternatives to the presently available reproductive techniques (e.g. in vitro fertilization, intra-cytoplasmic sperm injection). From a purely biological perspective, it is clear that the application of such technologies would produce new individuals that at some point in the developmental process would have been a human embryo.

The definition does not specify how much human genetic content an entity must possess before it can be considered to be a human embryo. It is felt that this issue would be more effectively addressed in the future as at present there is limited biological information. Until such time, the ‘humanness’ of a genome should be considered on a case-by-case basis.

It was beyond the scope of this discussion paper to consider legal, ethical and moral ramifications of these emerging technologies. However, it is hoped that when relevant experts undertake such considerations they may use this paper as a source of information  

 







Crux of the debate: Cosmic Biological 
 “Singularity”

 
(Daar and Sheremeta, 2002; 2003)

• We suggest that the beginnings of an appropriate 
 distinction between somatic cells and zygotes….. lie in 

 the act of sexual union of the sperm and egg.  Perhaps 
 it is the sexual conjugation of these two gametes, with 
 the resultant admixture of DNA and the crucial event 

 of genetic recombination, with its unpredictability in 
 terms of the resultant new phenotype, that imparts 

 the specific moral boundary‐‐a kind of cosmic 
 biological "singularity"‐‐that is afforded to the zygote 

 and its subsequent developmental forms. 
• This, and the further issues of whether full "human life," and indeed "personhood," with all their 

 
moral considerations and interests, begin at the moment of fertilization, whether the "singularity" 

 
comes at a later stage, or whether moral considerations, interests and personhood

 

accrue 

 
gradually with embryonic/fetal development,  are thorny issues that are at

 

the crux of this debate.



But….

• The entity resulting from SCNT, or from re‐
 programing somatic cells, has not undergone 

 this cosmic bio‐sexual singularity

• So, does the entity resulting from SCNT, 
 which is not intended for reproduction, have 

 the same moral rights as an ordinary 
 embryo?

• Is the issue now one of intention?



Somatic Cells are Potential Embryos?

• It is now no longer necessary that a sperm initiate the division

 
of an 

 
egg to become an entity (blastocyst) from which human pluripotent 

 
stem cells can be derived. A somatic cell nucleus can be re‐

 
programmed in SCNT to achieve essentially the same end 

• Ergo, any somatic cell has the "potential" to initiate life. The

 
zygote 

 
is indeed "totipotent," but its totipotency arises from a non‐

 
totipotent cell somatic cell.

• Can we therefore argue that the somatic cell, which can participate 

 
in SCNT or be re‐programmed genetically or by other means,  is a 

 
potential embryo (if one insists that (sexual) fertilization is not 

 
needed to define an embryo) ?  

• Should we therefore extend moral consideration to all somatic 

 
cells? Is it unethical to destroy somatic cells? They do after all have 

 
life and that life is human



"14 Day Rule"

• The UK Human Fertilisation

 
and Embryology Act (and 

 others)  permits experimentation on human embryos up to 

 the 14‐days post‐fertilization stage. The justification for this 

 14‐day rule  is that it is immediately after this stage (i.e. on 

 day 15) that the "primitive streak" is formed. Up until that 

 point the embryo is simply a symmetrical cluster of cells. 

 The primitive streak gives the embryo a body axis

 
such that 

 head, tail, left and right can be defined and physically 

 orientated in relation to each other. Additional reasons 

 proffered for the 14‐day cutoff point are that up to that 

 point: (1) implantation into the womb has not yet been 

 completed;  and (2) the embryo still has the potential to 

 split to form identical twins (i.e. its potential personhood 

 has not been fixed)
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New Problems with New Advances

• A number of new scientific developments may have an 
 impact on future development of international 

 governance of cloning. On one hand, the work carried 
 out since 2006 on induced Pluripotent

 
Stem (iPS) cells 

 and their possible uses has created more technical 
 possibilities for reproductive manipulation of human 

 embryos and hence brings new problems into the 
 debate. Since it has been demonstrated that functional 

 germ cells may be created from embryonic stem cells, 
 this raises the possibility of creating germ cells from 

 somatic cells (via iPS
 

cells) which further blurs the 
 borders between different stages of human 

 development and reproduction. 



Recommendation 1. Focus Any New UN Initiative Only 
 on Artificial Human Reproductive Cloning.

• Retain the term “human cloning”
 

only to reproductive 
 cloning

• Define it
• Make the definition wide enough to include any new 

 technological developments, but keep the end result 
 clear i.e. the artificial production of a baby that has 

 essentially the same nuclear DNA as that of an existing 
 or previous existing human being (i.e. derived from 

 nuclear genes from a diploid cell) 
• Stick to this focus on reproduction no matter what; 

 don’t complicate it



Recommendation 2. Stop Using the Terms 
 “Therapeutic”

 
and “Research”

 
Cloning to Obtain Stem 

 Cells 
Instead of therapeutic or research  cloning I propose using the following:

• Derivation of pluripotent cells by 

• Somatic cell nuclear transfer

• Re‐programming (iPS; piPS, etc) 

• Any other (new) technology

• This is descriptive, technically accurate, simple, easily understandable, 

 and capable of incorporating any future scientific and technological 

 developments. It also allows more nuanced and differentiated ethical 

 analyses, depending on what technology is under scrutiny. It takes away 

 ideological orientations, and provides more light than heat
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ESCs can also be derived from a type of human tumor called a teratoma A teratoma is a germ cell tumor comprised of elements of different types of tissue from one or more of the three germ cell layers, which include the endoderm, mesoderm and ectoderm.



Also from hydatidiform mole? (parthenogenesis)



Can IBC do this?

I hold that as IBC is the only globally 
 mandated ethics committee, we do have 

 an opportunity to provide leadership on 
 this issue. And it is not too late. The 

 terms currently used are misleading and 
 confusing to the public, and the public 

 will appreciate some clarity. 
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