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What are Embryonic Stem Cells?

When a sperm cell fertilises a human egg, a one-cell embryo is formed. This embryo then divides
three times to make a ball of eight stem cells. These cells, which are known as totipotent
embryonic stem cells, have the potential to develop into the 216 different cell types that make
up the human body, as well as those that form the placenta and umbilical cord. If the group of
cells splits apart at this stage, identical twins or triplets etc. begin to develop. After four or five
days of dividing, the embryo consists of a hollow ball of 50 to 100 cells called a blastocyst.

The outer layer of the blastocyst forms the placenta and the inner part is made up of embryonic
stem cells. At this stage, the embryonic stem cells are said to be pluripotent, meaning they are
able to develop into almost all the different types of cells needed to form the human body.

They cannot, however, form the placenta and umbilical cord. Scientists can remove these
embryonic stem cells from the 5 day-old embryo and grow them in the laboratory. This procedure
results in the destruction of the embryo.

There are two main sources of human embryonic stem cells for research. The majority are
obtained from embryos produced, but not used, during in vitro fertilisation (IVF) treatment.

For many reasons, including the completion of a family or separation from a partner, the embryos
made for IVF may not all be used by the couple undergoing treatment. Currently, there are four
options for embryos that are not used during IVF treatment: they can be placed in storage,
allowed to perish, donated to someone else for IVF treatment, or donated for use in stem cell
research. Alternatively, embryonic stem cells can be obtained from embryos made by somatic
cell nuclear transfer (SCNT), a technique otherwise known as cloning (see Q6 below). Foetal
stem cells, which have similar properties to embryonic stem cells, are also used for stem cell
research and are obtained from aborted or miscarried foetuses.

Stem Cell Cultivation

in vitro fertilised egg I

| embryonic stem cells

blood cells

IVF embryo
(blastocyst stage)

neural cells
muscle cells

Illustration adapted from the University of Wisconsin
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Characteristics of Embryonic and Adult stem cells.

Embryonic Stem Cells Adult Stem Cells

They are relatively plentiful and are relatively They are presentin small numbers and are difficult to

easily grown in the laboratory. access. They can also be difficult to grow in the
laboratory.

They can develop into any types of cell found in Currently, they are known to develop into a restricted
the body. number of different cell types, usually related to the
type of tissue they are found in.

They would not be genetically identical to the ~ They would be genetically identical to the individual
individual being treated and could possibly be  being treated and may not be rejected by his/her

rejected by his/her immune system. immune system.
If not fully differentiated into a cell with a There is no evidence to suggest that cells and tissues
specialised function, embryonic stem cells derived from adult stem cells will develop tumours.

can form tumours.

Q4 What are stem cell lines?

A stem cell line is a batch of cells that can be grown for long periods of time in the laboratory.
These cell lines are grown in incubators under conditions resembling those found in the human
body and are commonly used for research experiments. Embryonic stem cell lines, in particular,
can be grown indefinitely if the correct conditions are met. Importantly, these stem cell lines
retain their ability to form different cell types.

Q5 What are the differences between adult and embryonic stem cells?

Embryonic and adult stem cells each have advantages and disadvantages. First of all, they differ
in the amount and type of different cells they can become: embryonic stem cells are either
totipotent or pluripotent and can give rise to all of the cell types of the body, whereas adult stem
cells are multipotent, meaning they are generally limited to specialising into the different cell
types of their tissue of origin.

Large numbers of cells will be needed for stem cell replacement therapies. Embryonic stem
cells can be relatively easily grown in culture, while adult stem cells are rare in mature tissues,
and methods for expanding their numbers in the laboratory have not yet been perfected.

A potential advantage of using adult stem cells is that the patient’s own cells could be multiplied
in the laboratory and then reintroduced into his/her body. The use of a patient’s own stem cells
could mean that they would not be rejected by the immune system. This would represent a
significant advantage as immune rejection is a difficult problem that can only be overcome with
immunosuppressive drugs. Embryonic stem cells from a donor may cause transplant rejection,
however, this has not yet been determined in human experiments.
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As embryonic stem cells grow very fast, scientists must be very careful in fully differentiating
them into specialised cells for treatment, because any remaining stem cells could grow out of
control and form tumours. Adult stem cells, on the other hand,may contain more genetic
abnormalities than embryonic cells due to exposure to sunlight and toxins.

Currently, it is very difficult to predict which type of stem cell, adult or embryonic, might be most
successful in treating various diseases and conditions. Most scientists believe that for optimal
results research should be done on both types of stem cells.

Q6 What is cloning?

Cloning, also known as somatic cell nuclear transfer (SCNT), is a technique in which the nucleus
(where the genetic material is carried) of a somatic cell (any cell of the body except for sperm
and egg cells) is injected, or transplanted, into an egg that has had its nucleus removed. The
resulting embryo is a near identical match to the individual or animal that the original somatic
cell was taken from. SCNT has been used by scientists to clone animals for a number of years,
the most famous example being Dolly the sheep.

Recently, scientists have used cloning to fuse human somatic cells with animal eggs. The resulting
embryos are known as human-animal hybrids. Cloning requires a large supply of human eggs,
and their production and isolation involves physical risks for the women donors. It is hoped that
by creating hybrid embryos, scientists could avoid using eggs from women to produce embryos
for stem cell research.

What is the difference between therapeutic cloning and reproductive cloning?

In reproductive and therapeutic cloning, a cloned embryo is produced by SCNT. The two processes
only differ in their use of this cloned embryo. In reproductive cloning, the embryo created by
SCNT is implanted into a womb in the hope of producing a viable foetus and bringing it to term.
The clone would be a near identical genetic copy of the adult whose somatic cell nucleus was
used for cloning. Reproductive cloning has only been used in animals and the process is very
inefficient (only about 1 percent develop into normal surviving clones). In addition, the clones
that survive often present severe health problems. Generally speaking, governments and
scientists are opposed to the reproductive cloning of human beings.

Therapeutic cloning is the process by which a human embryo is created by SCNT in order to
obtain embryonic stem cells for research purposes. If the somatic cell is supplied by a patient,
the embryonic stem cells isolated from the cloned embryo could be used to make cells and
tissue that would not be likely to be rejected by the patient’s immune system because they have
the same genetic material. In this way, therapeutic cloning could allow ‘customised’ embryonic
stem cells to be generated.
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Q7 Can embryonic stem cells be obtained without destroying an embryo?

Scientists are working on alternative methods for obtaining embryonic stem cells. However,
these methods will require supplementary research using embryos to be developed.

One approach which is being examined is a variation of SCNT: altered nuclear transfer. A gene
necessary for the implantation of the embryo into the womb is removed from the donor nucleus
before it is inserted into the egg. Therefore, the embryo that develops cannot implant, but
embryonic stem cells can be obtained from it. Another approach involves reprogramming adult
stem cells to revert back to an embryonic state, a process known as dedifferentiation.

Scientists have also suggested removing one totipotent stem cell from the early 8-cell embryo
and generating embryonic stem cells from that cell. However, there is concern that the process
will cause unnecessary damage to the remaining embryo.

Q8 Have stem cells been used successfully to treat any diseases?

Scientists first became aware of the existence of adult stem cells in the 1960s. For the last
30-40 years, adult stem cells have been used in bone marrow transplants to treat leukaemia
and other types of cancer, as well as various blood disorders. Adult stem cells are also being
used to repair damaged skin and corneas (the front cover of the eye). Current research is looking
at the ability of adult stem cells to treat diseases such as heart disease, diabetes and advanced
kidney cancer. Human embryonic stem cells were first isolated in the laboratory in 1998 and
researchers are hoping they will lead to treatments for a number of diseases and injuries, such
as Parkinson'’s disease, Alzheimer's disease, spinal cord injury, stroke, and type | diabetes.

There are many ways in which human stem cells can be used in basic and clinical research.
However, there are many technical hurdles remaining between the promise of stem cells and
the realisation of these uses.

Q9 Is stem cell research legal in Ireland?

Research on adult stem cells is legal and is currently being conducted in a number of locations
in Ireland. In some cases, this research has been publicly funded. The legal situation regarding
embryonic stem cell research is less well defined and only research using embryonic stem cells
from animals is carried out in Ireland. Ireland does not have specific legislation dealing with
stem cell research or research on embryos produced, but not used, during IVF treatment. The
Medical Council, which regulates doctors, produced guidelines in 2004 that forbid the deliberate
destruction of embryos as well as the creation of embryos specifically for use in research.
However, these guidelines do not apply to scientists. Article 40.3.3 of the Constitution of Ireland
acknowledges the right to life of the unborn. However, a recent High Court judgement (November
2006) found that three frozen embryos produced during IVF treatment were not considered
“unborn” as defined under the Constitution. Therefore, it would appear that embryonic stem cell
research and the importation of embryonic stem cell lines created in other countries is not illegal
in Ireland. The High Court judgement has been appealed to the Supreme Court, where the
matter may be further clarified.
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Note on the Questionnaire Responses

It is important to note that each of the responses was examined carefully, so that the views of the
respective respondents were ascertained and recorded accurately. It will be apparent, therefore, that
with over 1,000 individual comments submitted, a considerable effort was required in their processing.
The approach taken was to ensure that the clearly intended views of respondents, on whatever
aspects of stem cell research and its implications they referred to, were recorded accurately under
one or more headings, as appropriate. No relevant topic on which a firm view was expressed was
excluded from the findings of the consultation.

Comments on the Council and the Consultation Questionnaire

The systematic analysis of the questionnaire and the additional comments is described below.
However, as a significant number of respondents expressed views, critical and otherwise, on both
the Council and on the structure and validity of the questionnaire, it is appropriate that these be
considered first, as they have a bearing on all that follows. Respondents were invited to express
views on whatever topic they wished and, thus, their comments under the present heading, form
an important element of the submissions.

The Irish Council for Bioethics

Dealing first with the Council, individual respondents expressed dissatisfaction with the fact that the
Council members were appointed rather than elected by the public and that the Council’s activities
were publicly funded. Some doubts were expressed as to the bona fides of the consultation, in
particular, that the views expressed by respondents would be ignored. The view was also expressed
that the consultation should encompass the representative views of the general lrish public.

The present context is inappropriate to consideration of the constitution of the Council and the
comments made in that regard are not addressed in this Appendix, although they have been
recorded by the Council. With regard to the consultation itself, there is no question whatsoever of
opinions of respondents being ignored. While such an action would be a major breach of faith and
wholly unethical, it would also be at odds with the Council’s decision to devote both funding and
major personnel effort to the arrangements for and the carrying out of the consultation.

On the point of whether the findings would be properly representative of the views of the general
public, it is almost inevitable that in such a consultation this would not be the case. (This position
is underlined by some of the responses to the preliminary section of the questionnaire, discussed
below). To ascertain definitively the opinions of the Irish population on stem cell research would
require a rigorously designed and executed survey, preceded by a major information campaign.
The Council was anxious to obtain, in a relatively short time, such input as those interested or
knowledgeable on the subject were prepared to offer. The exercise—with its limited objectives,

as explained earlie—was a success, in that over 2,000 respondents provided information of high
value to the Council in the formulation of its Opinion.
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Several respondents expressed their appreciation to the Council that their views were sought, with
some commenting that the exercise was a valuable one. Some who made submissions emphasised
the grave responsibility they considered to rest on the Council on the matter of stem cell research.

The Consultation and the Questionnaire

Several respondents were critical of the holding of the consultation, for various reasons. The views
expressed included the following: 1. Ethical issues could not be decided by means of a consultation.
2. There was no point in the exercise, as Ministers had decided to support embryonic stem cell
research in the EU. 3. The findings could be skewed by the number of responses being artificially
boosted by online campaigners, in particular. On the matter of skewed findings, it has already been
noted that given the self selection of respondents, the findings could not be representative of public
opinion at large. Rather, the views expressed reflect those of individuals, who were aware of the
consultation process and who felt strongly enough about the topic to spend time and effort to submit
their views to the Council.

In the matter of the nature and format of the questionnaire, there was a much greater critical response,
comprising some 70 submissions in all. These responses related almost exclusively to one or both of
two issues: (a) the structure and content of some of the specific questions posed; and (b) whether or
not the questionnaire was biased to a greater or lesser extent. In regard to the first point, one of the
elements in the preliminary section of the questionnaire was highlighted by several respondents, who
queried the relevance or appropriateness of the question on religious beliefs. While it was appreciated
that religious beliefs might well have a bearing on the opinions held by members of the public, the
respondents in question felt that, information on their beliefs had no place in the consideration of the
findings of the consultation. In each of the consultations accompanying previous Council reports, the
question on religious beliefs was asked and no attempt has been made in this or previous reports to
correlate the existence or not of religious beliefs to responses to specific questions.

Undoubtedly, the more serious criticisms relate to a perceived bias among some respondents on the
part of the Council, which was considered by these respondents to favour the introduction of
embryonic stem cell research and to have “slanted” the questions accordingly towards the promotion
of such research. Some submissions note that Questions 5-9 (10-14)%° refer only to research or
matters involving embryos, underlining the view that there is a deliberate under emphasis on non
embryonic research (i.e. adult and/or umbilical cord stem cell research). There is disapproval, too,

of some of the statements presented for respondents’ consideration in Question 10 (15) and of
Questions 11-12 (16-17), which, respectively refer to stem cell research, without qualification and
to embryonic stem cell research only.

280 The online version of the questionnaire assigns numbers 1-5 to the preliminary questions, which are not numbered in the hard copy (printed) version.
In the following discussion, the numbers cited are those in the latter version; the online equivalents are given in parentheses.
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The construction of the questionnaire was influenced by the perceived need to bring to public attention
those aspects of stem cell research that had proved, or were likely to be, the most problematical.
Thus, in Question 4 (9) on embryos from IVF treatment, it was expressly noted that, the use of such
embryos would lead to their destruction. A consequence of this approach was the implicit recognition
of the absence of similar difficulties with non embryonic stem cell research.

Also, under Question 4 (9) the reference to an embryo acquiring “full moral status” was considered
flawed by some respondents, who were unfamiliar with, or had varying interpretations of, the
term used.

The purpose of Question 10 (15) was to call attention to some of the frequently used statements, as
covered by the media, in regard to stem cell research and to seek views on their validity or otherwise.
The reference to “allowing scientists to play God” was considered particularly objectionable. It must
be emphasised, however, that none of the six statements presented for comment were necessarily
representative of the views of the Council but were included as they have become ubiquitous in the
debate on embryonic stem cell research.

Detailed Analysis of the Questionnaire Responses

The Overall Level of Response

The total number of submissions using the provided questionnaire was, as mentioned, just under
2,200—a figure that reflects a high degree of interest in the topic of stem cell research. No fewer
than 51% of respondents provided information and comment in the open section following the
specific questions. In addition, a further 51 individuals made written submissions which did not
involve the use of the questionnaire. As will be noted from the following analysis (undertaken for
convenience on a section by section basis), the responses provided the Council with a great deal
of valuable input to its consideration of the topic.

Preliminary Section: General Background Information

As with previous questionnaires, the detailed questions were preceded by a section seeking general
information on respondents, on an anonymous basis. This information is of value in the overall
interpretation of the consultation results, but it is not considered in regard to the specific responses
given in any individual submission. Five general topics were covered by this initial section of

the questionnaire.
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Response

Gender Percent
Male I 46.9%
Female I 53.1%

Total # of respondents 2188. Statistics based on 2169 respondents; 0 filtered; 19 skipped.

Response

Age Group Percent
16-25 I 16.5%

26-35 I 21.7%

36-45 I 16.5%

46-55 I 13.1%

56-65 I 15.8%

66+ I 16.5%

Total # of respondents 2188. Statistics based on 2180 respondents; 0 filtered; 8 skipped.

. Response
Education Percent
Primary I 1.9%
Lower Secondary 4.4%
(JuniorCertificate)
Upper Secondary _ 18.2%
(Leaving Certificate)
Third Level INEEE—— 75.5%

Total # of respondents 2188. Statistics based on 2162 respondents; O filtered; 26 skipped.

o . Response
Religious Beliefs Percent
Yes I 83.1%

No N 16.9%

Total # of respondents 2188. Statistics based on 2163 respondents; O filtered; 21 skipped.

. Response
Residence Percent

Ireland N 95.8%
Other M 4.2%

Total # of respondents 2188. Statistics based on 2167 respondents; 0 filtered; 25 skipped.
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Response
Total

1018

1151

Response
Total

360
472
360
285
344

359

Response
Total

41

95

393

1633

Response
Total

1798

365

Response
Total

2075
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The level of submissions under these general headings was almost 100%, that is, very few respondents
did not make a submission. Undoubtedly, the salient points arising from the responses are, first, the
relative uniformity in the level of responses over the six age groups listed and, second, the great
preponderance of submissions from those with third level education. It should be noted in the case of
the former, however, that the similarity of response totals does not in any way imply a correspondence
of viewpoints among those in the various age groups.

The Specific Questions: 1-13

Ql
Response Response
How much do you know about stem cell research? Percent Total
| know a great deal [ 19.7% 431
about it
| know a fair amount [ . 52.4% 1146
about it
| know just a little [ 25.4% 556
about it
| have heard of but know 1 2.3% 51
nothing about it
| have never heard of it H 0.2% 4

Total # of respondents 2188. Statistics based on 2188 respondents; 0 filtered; 0 skipped.

It is notable that 72% of respondents had a significant degree of knowledge of stem cell research
and that a further 25% were acquainted with the subject.

Q2
Where do you get information on stem cell research? Response Response
(several boxes may be ticked) Percent Total
Newspapers I 72.4% 1575
Television N 54% 1176
Radio N 40.7% 885
Magazines I 36.2% 787
The Internet I— 43.8% 952
Friends/Family/ S 47.8% 1040
Colleagues
Other 28.8% 627

Total # of respondents 2188. Statistics based on 2176 respondents; O filtered; 12 skipped.
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While the high levels of responses covering the principal media are as would be expected, the

significant numbers citing magazines and the Internet are less obvious, as is the high figure for
“Friends/Family/Colleagues”, the latter indicates a considerable level of discussion of the subject
among the respondents.

The responses under the “Other” heading included information from religious groups, non governmental
organisations and interest groups, as well as information garnered from journals and scientific
publications. The term “journal” may be used in regard to publications that may differ greatly in their
nature. To a lay person, the term may refer to popular or even partially specialist publications, such
as news magazines or periodicals covering matters of current scientific interest, a usage that is quite
valid. To the medical or scientific professional, however, the term refers to a “peer reviewed” publication,
the contents of which appear only after having been stringently scrutinised by independent experts in
the same field of work as the respective authors.

Q3
. Response
Have you heard of the following sources of stem cells? Yes No Total
Adult human tissue, e.g., hair,skin, bone marrow. 88.2% 11.8% 2178
(1921) (257)
Umbilical cord blood collected immediately after birth.  90.3% 9.7% 2178
(1966) (212)
Amniotic fluid, i.e., protective fluid surrounding the developing foetus.  68.5% 31.5% 2178
(1493) (685)
Foetal tissue obtained from aborted/miscarried foetuses.  83.7% 16.3% 2178
(1822) (356)
Human embryos produced, but not used, during in vitro fertilisation 91.7% 8.3% 2178
treatment (IVF) ~ (1997) (181)
Human embryos produced specifically for research ~ 80.2% 19.8% 2178
(1746) (432)

Total # of respondents 2188. Statistics based on 2178 respondents; O filtered; 10 skipped.
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Q4
. . . Response Response
At what point do you believe an embryo acquires full moral status? Percent Total
Fertilisation (i.e., when 69% 1503

the sperm and egg join I —
to form an embryo)

When the embryo 9.7% 212
implants itself in the [N

womb

At a later time during _ 11.9% 260
the pregnancy

At birth 3.8% 82

Don’t know M 2.8% 62

Other M 2.8% 60

Total # of respondents 2188. Statistics based on 2179 respondents; 0 filtered; 9 skipped.

Of those who answered “Other”, one third of the responses reflected the view that moral status was
acquired at the point of conception/fertilisation, with one or two of these being a tentative rather than
a firm opinion. In contrast, almost half the respondents showed a wide range of opinions, assigning
moral status at stages from pre-fertilisation (where there was potential for fertilisation) to birth, including
various stages of foetal development.

A fifth of respondents were unhappy, either with the use of the term “moral status” (and the lack of
a definition of it) or with the nature of the question posed, with some regarding it as being without
Sense or meaning.

Q5
Do you think it is acceptable to use embryos produced, but not
used, during IVF treatment for stem cell research in Ireland? Response  Response
Using these embryos would lead to their destruction. Percent Total
Yes NN 25.8% 562
No I 70.6% 1537
Don’t Know M 3.5% 77

Total # of respondents 2188. Statistics based on 2176 respondents; O filtered; 12 skipped.
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Q6
Do you thi_nk it is acceptable to import embryonic stem Response
cell lines into Ireland for stem cell research? Percent
Yes IS 22%
No I 72.1%
Don’t Know [l 5.8%
Total # of respondents 2188. Statistics based on 2178 respondents; 0 filtered; 10 skipped.
Q7
Do you think it is accept_able to produce cloned embryos Response
as a source of embryonic stem cells? Percent
Yes NN 17.3%
No I 76.9%
Don’t Know [l 5.9%
Total # of respondents 2188. Statistics based on 2182 respondents; 0 filtered; 6 skipped.
Q8
Do you think it is acceptable to produce c':loned human-animal Response
hybrid embryos as a source of embryonic stem cells? Percent
Yes NN 11.3%
No I 81.2%
Don't Know [ 7.5%

Total # of respondents 2188. Statistics based on 2182 respondents; 0 filtered; 6 skipped.
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Response
Total

480
1571

127

Response
Total

377
1677

128

Response
Total

247

1772
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Q9
Would you be willing to use medical treatments that were Response  Response
developed using embryonic stem cells? Percent Total
Yes I 27.8% 605
No 64.6% 1409
Don’t Know [ 7.6% 166
Total # of respondents 2188. Statistics based on 2180 respondents; O filtered; 8 skipped.
Q10

To what extent do you agree/disagree with the following statements?

Strongly Moderately Moderately Strongly Don’t Response
Agree Agree Disagree Disagree Know Total

(A) Using adult stem cells does  63.8% 12% 8.2% 13.9% 2.2% 2183
not involve the destruction of  (1392) (261) (178) (303) (49)
embryos, therefore scientists
should only conduct adult stem
cell research.

(B) Scientists should conduct ~ 18.4% 9.9% 3.6% 65% 3.1% 2183
both adult and embryonic stem (401) (217) (79) (1419) (67)
cell research as we do not
currently know which offers
more potential for developing
medical treatments.

(C) As long as the parents of the  22.3% 7.8% 2.9% 64.2% 2.8% 2183
embryo give their permission (486) (171) (63) (1401) (62)
and the embryo would otherwise
be allowed to perish, embryonic
stem cell research should be
permitted on embryos that have
not been used for IVF.

(D) If scientists believe that  15.2% 10.8% 5% 67.5% 1.5% 2183
embryonic stem cell research (331) (236) (110) (1473) (33)
will increase our ability to
prevent or treat serious diseases,
we should trust them and let
them do it.

(E) Using cells from human  54.3% 11.9% 9.6% 19.4% 4.8% 2183
embryos for medical research  (1186) (259) (210) (423) (105)
comes too close to allowing
scientists to play God.

(F) Allowing any research using  62.6% 3.5% 5.6% 25.1% 3.2% 2183
stem cells from human embryos  (1366) (76) (123) (548) (70)
should be forbidden because it is
unethical and immoral.

Total # of respondents 2188. Statistics based on 2183 respondents; 0 filtered; 5 skipped.
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Ql1
Do you think there is a need for specific legislation Response
concerning stem cell research in Ireland? Percent
Yes I —— 84%
No N 8%
Don’t Know [ 8%
Total # of respondents 2188. Statistics based on 2154 respondents; O filtered; 34 skipped.
Q12
If embryonic stem cell research were permitted in Ireland,
who do you think should be responsible for funding it? Response
(several boxes may be ticked) Percent
Government N 38%
Industry [ 24.7%
(e.g., pharmaceutical)
Pobte/Prie m—
Don't Know NN 16%
Other I 38.8%

Total # of respondents 2188. Statistics based on 2073 respondents; O filtered; 115 skipped.

Response
Total

1809
172

173

Response
Total

787

512

4Lih

332

804

No fewer than 79% of respondents, who answered “Other” in relation to the funding of stem cell
research, were of the view that embryonic stem cell research should not be permitted. Some added
the comment that given a prohibition, the question of funding would not, therefore, arise. In addition,

some respondents noted their clear support for adult stem cell research.
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Q13
In relation to stem cell research, what issues would you like Response  Response
to know more about? (several boxes may be ticked) Percent Total

What is the current 65.1% 1384
stV wif s eeisloment |
of medical treatments
using stem cell research?

What are the differences 29.9% 635
between adult and
embryonic stem cells?

What are the potential 42% 893

benefits and risks of
adult and embryonic
stem cell research?

What ethical

|
]
Lb.6% 949
considerations are raised NG
]

by stem cell research?

What stem cell research 78.5% 1669

is taking place in Ireland?
Don’t Know M 2.9% 61

Other 11.7% 249

Total # of respondents 2188. Statistics based on 2127 respondents; O filtered; 61 skipped.

Of the respondents who answered “Other”, a fifth expressed the view that, there was more than
enough information on stem cell research available to them, or that they were sufficiently informed
on the subject. However, a smaller (approx. 12%) but significant number of submissions reflected
a desire for additional information about the benefits of stem cell research.

Q14: The Open Section

Due to the nature and volume of responses under this heading, they are discussed immediately
below in a separate section.

The Number of Submissions

As noted earlier, the “formal” part of the questionnaire—the specific questions posed—was followed
by an open section, in which correspondents were invited to add, at will, additional views, comment
or information. A total of 1,124 respondents contributed their comments in the open section, thereby
adding greatly to the overall value of the consultation.
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Analysing the Responses

The rationale behind the open section was that participants in the consultation would have the
opportunity to comment, at whatever length and in whatever way they wished, on any aspect of the
consultation and/or on any facet of the complex subject being addressed. The sole aim behind this
analysis of the submissions was to ascertain, unambiguously, the views of the respondents on the
topic(s) they chose to address.

Some submissions were concise, others lengthy and often accompanied by additional explanatory
comment. In regard to such supporting material, however, it must be noted that, as explained in the
introduction to this Appendix, the only factors taken into account in this analysis were the express
views of the respondent. It may be added that the question of the apparent relevance of any particular
contribution to the overall subject of the consultation was not considered, as respondents had total
freedom in regard to their submissions.

Presentation of the Findings

Despite the individualistic nature of submissions, there were varying degrees of concordance
between them, depending on the particular matters being addressed. It was, therefore, practicable to
group responses under the following individual headings.

Views For/Against the Different Forms of Stem Cell Research

A total of 55% of the submissions, which made comments in the open section of the questionnaire,
addressed this key topic, expressing clear views in regard to stem cell research. The ratio of those
opposed to embryonic stem cell research compared to those supporting it was almost 4.5:1 [77%
and 17%, respectively]l. These findings are discussed below, with consideration of the minority
finding first.

Just over 100 respondents expressed their support for embryonic stem cell research. Almost all
added the view that such research offered the best hope for the future successful treatment of
diseases and disabilities that are currently debilitating or life threatening. However, many of the
submissions stated that there should be control safeguards on such work and others expressed
reservations about the creation of embryos in the laboratory.

Some 500 submissions expressed opposition to embryonic stem cell research, of which three fifths
supported other (non embryonic) forms of stem cell research. The following observations may be
made on the above findings. It should also be noted that some of the submissions in favour of
embryonic stem cell research (on the grounds of its potential to result in new treatments), have
observed that those currently suffering from such illnesses would undoubtedly support such research.
Some respondents have indicated thus: but, in contrast, others have maintained their opposition to
embryonic stem cell research despite their degraded medical health.

The overall pattern of responses indicates a belief that, adult stem cell research has already revealed
its greater potential for the development of new, much needed medical treatments, in contrast to the
perceived position of embryonic studies; and the question is repeatedly posed as to why the latter
should be pursued at all.
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Many of the responses disapproving of embryo based research in which there is destruction of
embryos, stress the sanctity of human life—accepted as beginning at conception—and several make
the point that it is not morally justifiable to destroy one human life for the purpose of preserving
another. The creation of embryos for the purposes of laboratory research is specifically condemned
by some respondents.

Views on Control Of Stem Cell Research (Including the Need for Legislation)

Respondents agreed that strict control or monitoring of stem cell research is essential, although they
differ as to whether this control should be statutory or not. Most opinions favour the establishment of
an authoritative committee or expert group, with membership exclusive of those with vested interests.
It was suggested that, such a group would probably be best set up by the State, which should fund it
properly. It would have the task of monitoring all stem cell research, in both the private and public
sectors, if it were to assist Ireland to compete internationally, it should be established by statute.

Individual respondents, respectively, suggested that the nature of this controlling body should be
similar to that in the UK; that its regulatory procedures should be in line with those of other countries
so as to allow the prompt use of results of successful research; that the membership of the group
should include lay persons as well as professional experts; that a moral framework is required within
which this body would operate; and that there should be guidelines for researchers, which would be
made available to the public.

Express comments on the need for legislation governing embryonic stem cell research fall into two
groups, although they share a similar philosophical background. The first set of comments asserts
that there should be “womb to tomb” legislation in order to protect embryos in the first instance;
while the second suggests that, as there is current protection under the Constitution, a further law is
unnecessary. One other response calls for legislation to prevent embryonic stem cell research, the
destruction of embryos and IVF.

Views on Embryo Related Matters Other Than Stem Cell Research

Submissions in this category covered: (/) the importation of embryos; (/i) the creation by scientists of
human-animal hybrid embryos; (i) IVF and the question of when human life begins. Few specific
comments were made in regard to the importation of embryos from other countries or to the creation
of human-animal hybrid embryos. All respondents were uniformly opposed to both, with the sole
exception of a submission that countenanced the importation of frozen embryos from foreign
countries with ethical standards corresponding to those in Ireland.

Likewise, there was relatively little mention of IVF as such in the submissions. The small number of
responses that did consider the matter fell into the following categories: (a) those opposed to IVF per
se and those concerned especially about the fate or use of “surplus” (i.e. supernumerary) embryos;
(b) those that felt such supernumerary embryos should be used beneficially for research rather than
being destroyed, including one submission noting that the “parents of unused embryos” had the right
to decide on their future use; and (c) single submissions that, respectively, wished for a degree of
control of IVF using the system currently in use in Germany and that stated that the whole debate
should expressly include IVF, in connection with which there were difficult questions.
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In contrast, the belief that life begins at conception/fertilisation pervades the submissions in this
consultation and references are too many to discuss. It should be noted, however, that some
responses state unequivocally that, science (as distinct from personal beliefs) declares it as fact that
conception is the start of life. One respondent has expressed the view that, there should be an
unequivocal legal definition as to when life begins, as a pre-requisite for proper control of research.

Views on Forms of and Future Direction of Stem Cell Research

Respondents initially examined the benefits and problems, perceived or actual, of adult and embryonic
stem cell research—the two principal forms of this research. There is a general view that there are
moral problems with embryonic research, which involves the destruction of the embryo; and this
view is accompanied by a universal opinion that no such difficulties arise with adult stem cell research.
Embryonic stem cell research is stated to be the easier and cheaper option, but some submissions
are doubtful about its efficacy and safety, and others consider that embryonic stem cell studies are
not at a stage where it is clear that any treatment benefits will accrue. Some respondents maintained
that embryonic stem cells are too unstable for clinical trials.

Although the view is expressed that both adult and embryonic stem cell research are equally effective,
there is a contrary view that asks whether any patient treated with either adult or embryonic stem
cells has, to date, benefited from treatment. However, this represents a minority viewpoint. While some
contributors acknowledged the more complex nature of adult stem cell research, most submissions
clearly considered adult stem cell studies to have been proven successful in affording effective
treatment possibilities. It was also a view among respondents that should the operational drawbacks
of adult stem cell research be eliminated, there would be no need for embryonic stem cell studies.
However, some respondents expressed support for embryonic stem cell studies on the basis that this
research seems the more promising for treatment development.

Several respondents referred to the production of stem cells from umbilical cord blood and associated
sources, querying why embryonic/foetal cells are required when such other sources are available.

For some, umbilical cord stem cells offer as great a potential for research as adult stem cells. Those
referring to umbilical cord stem cells in their submissions generally added the view that it is wrong—
medically, morally and practically—for hospitals not to collect umbilical cord stem cells following births.

The potential benefits from and the possible direction of future research is addressed in several
submissions, which take a positive view on the potential value of continuing research; although it is
not always clear in these submissions if embryonic stem cell studies are included or not. Overall,
stem cell research is seen as having great promise for the development of cures for genetic diseases.
It is regarded as a positive development, if legislated for properly; and some consider it the only way
forward for patients with crippling diseases. One respondent comments that, while research with
adult stem cells offers great promise, for some conditions—spinal cord damage is cited—embryonic
stem cells are preferable. However, this submission—along with one that states that recent results
with adult stem cells were “unrepeatable and unsubstantiated”—holds that because of uncertainties,
there should be proper funding of both adult and embryonic stem cell research.
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Views on the Funding of Any Stem Cell Research Approved in Ireland

Opinions on the source of funding of any stem cell research that may be carried out in Ireland were
wide ranging. What is quite clear overall, however, is the view that all funding should be public,
without financing or control by the private sector. Both direct funding by Government and possibly
by public—private partnership were suggested. In contrast, several respondents are adamant that,
“taxpayers’ money should not go to stem cell research”. Respondents in favour of public funding take
the view that, such financial support should relate to adult stem cell research only and not to
embryonic stem cell research. One contributor notes that, industry is anxious for public funding of
adult stem cell research, as this research is potentially risky in financial terms.

Some respondents comment without favour on the perceived availability of industry funding for
embryonic stem cell research; and on the consequent attraction of such funding both for researchers
anxious to obtain grants and for the Government, which is anxious to encourage the establishment of
multinational research centres in Ireland.

Views on the Irish Council for Bioethics

Those submissions critical of the Council and/or the consultation have been addressed earlier and

it remains simply to note the remaining comments made on the Council. Some 30 respondents
expressed their appreciation that the Council had held the consultation, as it either brought the topic
to their attention and/or afforded them the opportunity of presenting their views. Other submissions
stated the reservation that, a sampling of public opinion was not a guarantee of an ethical outcome.
There was concern, too, about the perceived limited availability or circulation of the questionnaire.
Further, several contributors expressed the hope that the Council would promote ethical research,
with one requesting that the Council would explicitly reject all non therapeutic embryo research.

Views on Lack of and Need for Information on Stem Cell Research

Notwithstanding the responses to Question No. 1, indicating quite a wide degree of knowledge on
stem cell research on the part of contributors, a considerable degree of confusion arises from the
indiscriminate use of the non specific term “stem cell research” to cover either embryonic or non
embryonic [adult] or both forms of such research. One submission adds that, some confuse embryonic
stem cell research with abortion.

In addition to loose terminology, respondents are concerned about the perceived huge amount of
misinformation that clouds the matter greatly. Some (non official) publicity campaigns are seen to
trade on the lack of knowledge of the public at large on anything to do with research in general and
on stem cell research, in particular, leading to what one respondent terms a “knee-jerk reaction” to
such research.

Above all, the submissions call for an education campaign—one that is informative and unbiased—
followed by a public debate on a National basis. It is considered that such an approach would be

most helpful to the general public and to politicians, whose current state of knowledge on stem cell
research is not perceived to be adequate. Respondents consider that, the media should play its part
by adopting greater accuracy in its use of terminology and by taking a more even handed approach

in reporting on all aspects of stem cell research.
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Several respondents highlight the topics on which they feel complete, unbiased information should
be provided; one suggested that, the data should be disseminated by a comprehensive (though
unspecified) effort and not simply by leaflet distribution through the postal system. Another argued
that, the provision of information to the public should be undertaken by communications, rather than
scientific, experts. Suggested topics on which information should be provided include: the current
state of stem cell research both nationally and internationally; the ethical, medical and scientific
aspects and implications of the different forms of stem cell research; and the background to the
development of IVF.

With respect to the structure of the debate, respondents call for discussion on a rational basis, devoid
of emotional arguments, in which openness is essential, as it is felt that fear of any “cover-up” would
heighten public anxiety. It is thought vital that people are informed fully on all aspects of stem cell
research, with the observation being made that, the Irish population is not stupid and is quite capable
of deciding issues on the basis of valid information. One respondent is concerned lest the debate focus
solely on embryonic rather than all stem cell research; while another is of the view that the only
research that should be permitted and funded is that which the whole community is united in supporting.

Points that two respondents consider important in the debate are that, when considering matters of
fundamental ethics, issues such as the ease or otherwise of particular types of research and the
state of National economics are not relevant and should not be taken into consideration.

Views on Politics and Electoral Matters

A small number submissions touch on political matters, with respondents hoping that politics will be
left out of the debate and noting the lack of understanding of stem cell research on the part of
politicians. Another view summarises the opinions of several respondents—the protection of ethical
principles is an electoral matter and society must take whatever decisions are required. This implies
the holding of a referendum, which is expressly called for by other submissions on this topic.

Views on Religious Beliefs

Opinions regarding the relevance or appropriateness of the preliminary section question on respondents’
religious beliefs have been discussed earlier. However, further comments were made on this topic in
several of the submissions, which fell into two subgroups. The first took the broad view that religious
beliefs or dogma should be left out of the debate and/or should not dictate the terms of scientific
progress or of public policy. One respondent asked that religion and politics be kept out of consideration,
while another stated that the question of embryonic stem cell research could not be left to the
churches or scientists. The second group expressed the fear that those with religious convictions
might be discredited, noting that religious/ethical views should not be discounted for the sake of
scientific experimentation. Another view was that stem cell research should proceed in accordance
with the beliefs of the Catholic Church.
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Views on Role and Responsibility of Government

The submissions considered under this heading are those that commented on specific topics that it
was considered were matters for Governmental attention, although it may be noted that many other
responses contained passing references to the same matters. Further, some of the observations in
consideration here will have been touched on elsewhere in this Appendix, but it is useful to collate
them here.

The range of views expressed in matters concerning Government is perhaps the widest in the
consultation; it is possible, however, to classify them as follows:

(a) criticism of Governmental and Ministerial action and/or inaction;
(b) views for and against the State funding of stem cell research (any form);
(c) the consequent need for Governmental control of such research;

(d) the suggestion that the Government should take a proactive role in establishing Ireland
as a European leader in such research;

(e) views that the Government should ban research on embryonic stem cell research; and

(f) the suggestion that consideration of views held by other countries not be limited to or overly
influenced by the UK or the US.

Under (a), there is dissatisfaction among respondents that the Government has not instituted a public
debate on stem cell research, it being considered that there is an obligation on the State to inform
people fully on all issues in the matter and to consider public opinions fairly. The Government is
criticised by some respondents for approving the contribution of National funds towards embryonic
stem cell research in the EU. Irish members of the European Parliament are likewise criticised for
their perceived support of embryonic stem cell research, again without reference to or knowledge of
the public. Respondents are also disapproving of the National media for very restricted reporting of
developments in regard to stem cell research in the EU.

The salient opinion as regards funding—(b) above—is that a clear majority of submissions favour
State funding of adult stem cell research only. On the matter of control, (c) above, also discussed
earlier, respondents are clear that the Government should exert tight control of stem cell research,
with one respondent adding that the State should regulate both AHR and embryonic stem cell
research. In some submissions, a role is seen for the Government to take an initiative (d) in regard to
stem cell research (perhaps embryonic) and to develop Ireland as a leading research base.

Throughout the submissions overall, there is a minority view that international developments (f) and
their implications for Ireland should be both taken into account by the Government and brought to
the attention of the public. One contributor suggests that the position in other European countries, in
particular, be investigated and that no undue emphasis should be placed on current thinking in the
UK and the US. Finally, the Government is reminded of its responsibility to protect human life and in
this regard it is asked to define by legislation when exactly such life begins.
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Views on Role of the Pharmaceutical Industry and Patenting

The submissions are unambiguous in holding that the pharmaceutical industry should have no part
in the governance of stem cell research, as its primary concern is perceived to be generating profit.
Contributors were of the view that, pharmaceutical companies did not foresee a commercial return
from adult stem cell research (in view of its greater complexity) and were, therefore, exerting maximum
pressure for the introduction of the more straightforward and potentially very profitable embryonic
stem cell research. Another reason cited as to why the industry should not have an involvement in
overseeing the governance of stem cell research was the urgency for the industry to discover new
medications, as existing drugs lost their effectiveness or as the patents governing them expired.

It may be noted in the latter connection that respondents were against the patenting of treatments
derived from stem cell research.

Views on Scientists

Although the opinions on scientists expressed in the responses submitted by participants vary, there
is an underlying view that the scientific community should operate under definite restraints. One
respondent is of the view that decisions in regard to embryonic stem cell research cannot be left to
scientists. It is suggested that without controls, scientists can exceed ethical boundaries; and some
respondents would not trust them on moral issues. However, one respondent feels it unfair that
scientists should be put in the position of moralists. A key issue is how scientists respect human life
and one suggestion is that the ethical standards of all scientists and researchers should be verified.
In any event, respondents believe that scientists should be ethically accountable.

Conclusion

Thanks to the freely offered opinions of respondents, this open element of the consultation has
proved a very valuable input to the Council in its work on stem cell research. No summary is added
here—the key findings stand clear of the others and the supplementary findings, because of their
breadth and diversity, do not lend themselves to further contraction.
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Appendix B:
Public Consultation Advertising and Publicity

Advertising

Date Newspaper

5" March 2007 Irish Times

5" March 2007 Irish Independent

5" March 2007 Irish Examiner

5" March 2007 Belfast Telegraph

March - April 2007 Irish Council for Bioethics” Website

Publicity: Radio

Date Programme Interviewee

8t March 2007 Today with Pat Kenny, RTE 1 Dr. Siobhan O'Sullivan
7t March 2007 Limerick Today, Live 95 FM Dr. Siobhan O’Sullivan
5% March 2007 The Right Hook, Newstalk 106 Dr. Siobhan O’'Sullivan
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Publicity: Print/Web

Date

30" April 2007

26" April 2007

20t April 2007
April Edition
2007

19t April 2007
18™ April 2007
21t March 2007

15" March 2007

12" March 2007

7™ March 2007

6" March 2007

6 March 2007

5t March 2007

4" March 2007

4" March 2007
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Publication

Family & Life

Irish Catholic

Irish Family Press

Alive!

REMEDI

Family & Life

Irish Examiner

Irish Times

Irish Times

Family & Life

Irish Examiner

Irish Times

Irish Independent

Irishhealth.com

The Multiple Sclerosis
Resource Centre

Interviewee/
Author/Source

Website News

Maree Quinn

News Piece

Editorial & News Piece

Website News

LifeZine

Evelyn Ring

Patsy McGarry

Editorial

LifeZine

Dr. Siobhan O’Sullivan/

Caroline O'Doherty

Dr. Siobhan 0’Sullivan/ “

Dick Ahlstrom

Eilish O'Regan

Website

Website News

Topic/Title

“Irish Bioethics Council’s Public

Consultation Criticised”

“The Deadline for Submissions to the

Irish Bioethics Council Stem Cell
Research is Fast Approaching”

“Deadline Approaches for Pro-Life

Submissions”

“What's Behind this Bioethics Survey?”

“Irish Council for Bioethics Stem Cell

Research Public Consultation”

“Irish Council for Bioethics Survey

Under the Spotlight”

“Strong Response to Questions Over

Embryo Research”

“Bishops Urge Involvement in Stem Cell

Research Debate”

“Stem Cell Research”

“Irish Bioethics Council Asks Public for

Views on Stem Cell Research”

Give Your Views on the Ethics of
Research Using Embryos”

Public Asked for Views on Stem Cell
Research”

“Public to Get Their Say on Stem Cell

Research”

“Public Asked About Stem Cell

Research”

“The Irish Public is Being Asked to Give

its Opinions on Stem Cell Research”



Ethical, Scientific and Legal Issues Concerning Stem Cell Research

Appendix C: Submissions
Sought by the Irish Council for Bioethics

The following is a list of the organisations from which the Irish Council for Bioethics
sought submissions.

An Bord Altranais

Bar Council

Chief Rabbinate of Ireland

Church of Ireland General Synod

Disability Federation of Ireland

Family & Life

Genetic & Inherited Disorders Organisation
Health Research Board

Humanist Association of Ireland

Institute of Obstetricians and Gynaecologists of the Royal College of Physicians of Ireland
Irish Biolndustry Association

Irish Bishops’ Committee for Bioethics

Irish College of General Practitioners

Irish Council of Imams

Irish Fertility Society

Irish Network of Neural Stem-Cell Investigators
Irish Patients’ Association

Law Reform Commission

Law Society of Ireland

Medical Council

Medical Research Charities Group

Methodist Church in Ireland

National Infertility Support and Information Group
Neurological Alliance of Ireland

Presbyterian Church in Ireland

Pro-Life Campaign

Science Foundation Ireland

Youth Defence
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Appendix D: Submissions Received
by the Irish Council for Bioethics

The following is a list of the oral and/or written submissions received by
the Irish Council for Bioethics

An Bord Altranais

Bar Council

Chief Rabbinate of Ireland

Church of Ireland General Synod

Family & Life

Genetic & Inherited Disorders Organisation
Health Research Board

Humanist Association of Ireland

Institute of Obstetricians and Gynaecologists of the Royal College of Physicians of Ireland
Irish Biolndustry Association

Irish Bishops” Committee for Bioethics

Irish Council of Imams

Irish Fertility Society

Irish Network of Neural Stem-Cell Investigators
Irish Patients” Association

Medical Council

Medical Research Charities Group

Methodist Church in Ireland

National Infertility Support and Information Group
Neurological Alliance of Ireland

Pro-Life Campaign

Science Foundation Ireland

Youth Defence
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Appendix E: Overview of the Legislation on/
Regulation of Stem Cell Research Globally

Legislation/Regulation in EU Member States

Within Europe, despite the variation in the specific regulations and guidelines relating to research
involving embryos and embryonic stem cells, countries can generally be grouped together on the
basis of the stringency of their legislation.?®:262 The countries are listed below in order of increasingly
restrictive legislation with regard to research involving embryos and embryonic stem cells.

In the UK, under the Human Fertilisation and Embryology Act (1990),28% it is legal to conduct
research on embryos, including the derivation of embryonic stem cells. The use of embryos in
research is only allowed during the first 14 days of development and keeping or using an embryo
after that period is prohibited by the legislation. The HFEA was established in 1991 to regulate IVF
clinics, donor insemination and embryo research through the granting of licences. It should be noted
that, once embryonic stem cell lines have been developed they are no longer considered embryos
and, therefore, cannot be regulated by the HFEA. Guidance and assistance on the ethics and best
practice in the use of these isolated embryonic stem cell lines is provided by the Steering Committee
of the UK Stem Cell Bank.?8

The 1990 Act allowed, in very limited circumstances, the creation of embryos by IVF and SCNT.

In 2001, the Human Fertilisation and Embryology (Research Purposes) Regulations were enacted.
These extended the purposes for which an embryo could be created, not for reproduction, but for
research, to increase knowledge about serious disease and to enable such knowledge to be applied
in developing treatments for such diseases. Following the introduction of the Regulations in 2001, an
application was made by the ProLife Alliance for a judicial review of the legislation with specific
reference to the status of the embryo created by SCNT. The High Court agreed with ProLife that
cloned embryos did not come under the 1990 Act, as such embryos are not created by “fertilisation”
as defined in the original Act. As a result of the ruling, concerns were expressed that a legal loophole
existed that would permit reproductive cloning. Thus, the UK Government introduced legislation
(The Human Reproductive Cloning Act) that makes the implantation of a cloned embryo into a
woman a criminal offence.?®

281 Fagniez (2006) op. cit. provides a thorough review of the national positions adopted in relation to stem cell research worldwide.

282 International Consortium of Stem Cell Networks (last updated December 2007) Global Regulation of Human Embryonic Stem Cell Research and
Oocyte Donation. Available online at: http://icscn.files.wordpress.com/2007/12/global-regulation-hesc-research-oocyte-donation-dec-07.pdf, accessed
18 March 2008.

283 Human Fertilisation and Embryology Act (1990), Chapter 37. Available online at: http://www.opsi.gov.uk/acts/acts1990/Ukpga _ 19900037 _en 1.
htm, accessed 7 December 2007.

284 UK Stem Cell Bank (2006) Code of Practice for the use of Human Stem Cell Lines. Hertfordshire, England.

285 Human Reproductive Cloning Act (2001), Chapter 23, Available online at: http://www.opsi.gov.uk/acts/acts2001/pdf/ukpga _ 20010023 _ en.pdf,
accessed 28 September 2007.
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In 2002, the Government successfully appealed against the aforementioned initial High Court
decision and the Court of Appeal ruled that an embryo created by SCNT did fall within the definition
of the 1990 Act. This position was further supported by a House of Lords judgment in 2003, which
found in favour of the Government. In 2004, the HFEA granted the first licence to create human
embryonic stem cells using SCNT.?8¢

In May 2007, following a review of the Human Fertilisation and Embryology (Research Purposes)
Regulations (2001), the UK Government published a draft of the Human Tissue and Embryos (Draft)
Bill.?8” The purpose of the Bill is to revise the law on AHR and embryology, and to establish a
Regulatory Authority for Tissue and Embryos. As a result of reccomendations made by a House of
Commons Science and Technology Committee,?8 the Bill allows for the creation of human-animal
hybrids (an embryo created by replacing the nucleus of an animal egg with a human cell) for
research purposes. On 5 September 2007, the HFEA agreed in principle to licence the creation of
human-animal hybrid embryos for stem cell isolation and medical research into debilitating diseases.
"This is not a total green light for cytoplasmic hybrid research, but recognition that this area of
research can, with caution and careful scrutiny, be permitted”.?8?

Similarly to the UK, a number of other countries also allow the creation of embryos for research
purposes. For example, in Belgium, under the Law on Research on Embryos In Vitro (2003), embryos
can be created for research if the proposed research cannot be conducted using supernumerary
embryos and provided the research meets the normal criteria for embryo research. These criteria
include the stipulation that the research is conducted during the first 14 days of development (not
counting time in storage) and that the research has a therapeutic purpose or the potential to improve
medical knowledge.?*® Moreover, embryo research requires approval from the relevant local ethics
committee and from the Belgian Federal Commission for medical and scientific research on embryos
in vitro before it can begin.

In Sweden, research involving embryos and embryonic stem cells has been allowed since 1991 under
the Act on Measures for Purposes of Research and Treatment using Fertilized Human Ova. Under
this legislation, research can be conducted on embryos during the first 14 days of development,
following donor consent and subject to approval by the regional research ethics authority. A number
of other regulatory instruments relating to embryo research have been implemented since 1991,%°!
the most recent of which superseded the 1991 Act.?®? Under the current legislation, it is now legal to
create embryos for use in research and for the procurement of stem cells, which includes allowing
SCNT for therapeutic purposes.?®3
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Human Fertilisation & Embryology Authority (2004) HFEA grants the first therapeutic cloning licence for research. Press release, published 11 August
2004. Available online at: http://www.hfea.gov.uk/en/1048.html, accessed 28 September 2007.

Human Tissue and Embryos (Draft) Bill (2007). Available online at: http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsLegis-
lation/DH _ 074718, accessed 28 September 2007.

House of Commons Science and Technology Committee (2007) op. cit.

Human Fertilisation & Embryology Authority (2007) HFEA statement on its decision regarding hybrid embryos. Published 5 September 2007.
Available online at: http://www.hfea.gov.uk/en/1581.html, accessed 26 September 2007.

Pennings G (2003) New Belgian Law on Research on Human Embryos: Trust in Progress Through Medical Science. J Assist Reprod Genet 20(8):
343-346.

The Transplantation Act (1995:831); and The Biobanks in Medical Care Act (2002:297).
The Act concerning the Ethical Review of Research involving Humans (2003:460); and the Genetic Integrity Act (2006:351).
The Genetic Integrity Act (2006:351).
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Spain is the most recent country in Europe to allow the creation of embryos for use in research.??4

A number of other acts also regulate research involving embryos, which includes supernumerary IVF
embryos, cloned embryos and embryonic stem cells.?> These regulations require that the embryos
used have undergone less than 14 days of development and that the research has been approved
by the relevant commission,??® as well as the local research ethics committee and any other relevant
authority.??

While not permitting the creation of embryos for use in research, several other European countries
allow research using embryonic stem cells derived from supernumerary IVF embryos. These countries
include the Czech Republic,?® Denmark,??® Finland,°° France,3*! Greece,**? Hungary,3% the
Netherlands,%* Portugal,*°® Slovenia3®® and Switzerland.>%” In the countries listed, various criteria
need to be adhered to in order to conduct research on embryos and/or embryonic stem cells, such
as: the consent of the donors of the embryo must be obtained; the research can only be carried out
on embryos during the first 14 days of development; the embryos involved can no longer be used for
reproductive purposes; the research should offer potential improvements to science and/or medicine;
no alternative methods of reaching the desired research outcome should be available; only authorised
institutions/licensed research groups can conduct the research; all research must be approved by the
appropriate National authority and/or the relevant research ethics body.3%8

Nevertheless, the situation regarding research involving embryos and embryonic stem cells in a
number of these countries requires further clarification, particularly with regard to SCNT. For example,
in the Netherlands under the Embryos Act (2002), a moratorium of indefinite duration is in place,
which prevents the creation of embryos specifically for research purposes, including through the use
of SCNT. The Act states that the moratorium can be lifted at a time to be decided by Royal Decree.

294 European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.
295 These acts are the Human Assisted Reproduction Techniques Act (2006) and the Biomedical Research Act (2007).
29

o

Research relating to the application and implementation of human assisted reproductive techniques requires the approval of the National Commission
on Assisted Human Reproduction, whereas research relating to the creation, implementation and use of human embryonic stem cell lines must be
approved by the Commission for Establishing Guarantees in the donation and use of human cells and tissues.

297 European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.
298 In the Czech Republic, research on embryonic stem cells is governed by the Act on Human Embryonic Stem Cell Research (2006).

299 In Denmark, research involving embryos and embryonic stem cells is governed by Lovbekendtgorelse af lov om kunstig befrugtning i forbindelse med
leegelig behandling, diagnostic og forskning (LBK nr. 923 af 04//09/2006).

30

o

In Finland, research involving embryos is governed by the Medical Research Act (488/1999). An unofficial translation of this act is available online at:
http://www.finlex.fi/en/laki/kaannokset/1999/en19990488.pdf, accessed 10 December 2007.
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In Greece, research involving embryos is governed under the Civil Code by Law 3089 (2002) Medically Assisted Human Reproduction. Available
online at: http://www.bioethics.gr/media/pdf/biolaw/human/law _ 3089 _ en.pdf?PHPSESSID=c730cd74d93449cca3750bb51c50a228, accessed
10 December 2007, and also by Act 3305 (2005) on the Application of Medically Assisted Reproduction.

303 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit., p.84.
304 Embryos Act (2002). Available online at: http://www.minvws.nl/images/eng-embryowettekst tcm20-107819.pdf, accessed 7 December 2007.
305 Law (32/2006) Concerning Medically Assisted Reproduction addresses human embryonic stem-cell research.

306 The Law on Treatment of Infertility and Biomedically Assisted Fertilisation (2000) contains provisions that apply to research on embryos from IVF
procedures and may apply to procurement of human embryonic stem cells.

307 Federal Act on Research on Surplus Embryos and Embryonic Stem Cells (Embryonic Research Act) (2004).

308 For a detailed breakdown of the legislation and regulation applicable in each country, see the European Group on Ethics in Science and New Technolo-
gies to the European Commission (2007) op. cit.
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It should be noted that the Embryos Act (2002) was brought into force with the intention of eventually
allowing the creation of embryos for research (including using SCNT) and, therefore, the Act already
contains provisions for the regulation of such practices. In 2006, a committee established to review
the Embryos Act recommended that the moratorium on creating embryos for research should be
lifted.3%° Nonetheless, no formal Government decision about ending or extending this moratorium has
been taken, as yet.®!° A potential conflict could arise in this regard, since the Netherlands has signed
(though not yet ratified) the European Convention on Human Rights and Biomedicine (1997), which
prohibits the creation of embryos for research purposes.

In Finland, the Medical Research Act (1999) prohibits the creation of embryos exclusively for research.
However, this Act also defines an embryo as “a living group of cells resulting from fertilisation not
implanted in a woman’s body”.31:312 |t has been suggested that this wording could be interpreted to
mean that cells produced via SCNT are not considered as embryos®'® and, therefore, could potentially
be used in research.

It should be noted that in Estonia, under the Embryo Protection and Artificial Fertilisation Act (1997),
research can be conducted on supernumerary embryos. However, there is no specific legislation
dealing with embryonic stem cell research; although the Estonian Council on Bioethics has suggested
that such research should be allowed.!*

In France, the Bioethics Law (La loi n°2004-800 de bioéthique du 6 aout 2004) forbids the
creation of embryos for research or therapy. However, in preparation of the 2009 revision of the
Bioethics Law, a parliamentary mission published the Fagniez report, Stem cells and ethical choices
(Cellules souches et choix éthiques), in July 2006. This report recommends allowing research on
supernumerary embryos and lifting the prohibition on cloning for research purposes.3'> The French
National Advisory Ethics Committee for Health and Life Sciences has reported in favour of embryonic
stem cell research and SCNT.2¢317 The French National Advisory Commission on Human Rights

(La Commission Nationale Consultative des Droits de 'Homme) is supportive of embryonic stem cell
research, but not SCNT.3!® The French academies of science and medicine have released a joint
statement in favour of embryonic stem cell research and SCNT.*?

309 Olsthoorn-Heim ETM, de Wert GMWR, Winter HB, te Braake ThAM, Heineman MJ, Middelkamp A and Nierse CJ (2006) Evaluation Embryos Act.
The Hague, p.9. Available online at: http://www.zonmw.nl/fileadmin/cm/vraagsturing/documenten/Evaluatie _ regelgeving/embryos _act _en _sum.
pdf, accessed 7 December 2007.
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312 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.
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316 French National Advisory Ethics Committee for Health and Life Sciences (1986) Opinion on research and use of in-vitro human embryos for scientific
and medical purposes. Report. Opinion No.8. Paris.

317 French National Advisory Ethics Committee for Health and Life Sciences (1997) Reply to the President of the French Republic on the subject of
reproductive cloning. Opinion No.54. Paris.

318 Commission Nationale Consultative des Droits de I'Homme (2001) Avis portant sur I'avant-projet de loi tendant a la révision des lois relatives a
I'éthique biomédicale. Paris.

319 French Academy of Sciences and the National Academy of Medicine (2002) Recommendations of the Academy of Sciences and of the National
Academy of Medicine regarding the use of human embryonic stem cells. Paris.
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In a number of European countries research on embryos, including the derivation of embryonic stem
cells, is more restricted. For example, in Germany, the Embryo Protection Act (1990) does not permit
the use of embryos in research, whether to procure stem cells or otherwise. However, this Law did
not specifically exclude the importation of embryonic stem cell lines. A more recent law, the Stem
Cell Act (2002), maintains the ban on producing embryonic stem cell lines in Germany but it allows
embryonic stem cell lines to be imported under certain conditions. These conditions include stipulations
that: the imported embryonic stem cells were derived prior to 1 January 2002 in their country of
origin; the embryos from which the stem cells were derived were produced, but not used, for infertility
treatment; the research involving the embryonic stem cells aims to improve scientific and/or medical
knowledge, e.g. through the development of therapies; and the aims of the research project could not
be achieved without using embryonic stem cells. Furthermore, in all cases the Central Ethics
Committee for Stem Cell Research at the Robert Koch Institute (Berlin) must approve the importation.32°

The creation of embryos for research is also banned in Italy under the Law (40 of 2004) on Medically
Assisted Reproduction. In addition, this Law prohibits research on supernumerary IVF or SCNT embryos
(and, therefore, prohibits the derivation of embryonic stem cells). However, there are no legal
regulations with regard to the use of imported or existing human embryonic stem cells. An attempt
was made in 2005 to make a number of changes to the Law on Medically Assisted Reproduction,
including allowing embryonic stem cell research. A referendum was held to amend the Law, however,
this was unsuccessful because the voter turnout did not reach the required quorum. It has been
suggested that the low voter turnout was, at least partly, due to the influence of the Catholic Church.
Prior to the referendum, the Catholic Church, with the backing of Pope Benedict XV/, had called for
[talian citizens to abstain from voting.

A number of other European countries have also restricted, by law, research involving embryos and
embryonic stem cells. In Austria, the Reproductive Medicine Act (1992) states that cells capable of
development can only be used for reproductive purposes, which would, therefore, preclude the
procurement of embryonic stem cells from embryonic tissues.3?1:322.323 However, the use of imported
human embryonic stem cells is not explicitly forbidden and a discussion of this issue is currently
taking place. In Norway, while research on embryos had been banned since 1994, an amendment
to the law in 2003 explicitly prohibited research using embryonic stem cells and cloning for research
purposes.®* In Lithuania, despite the lack of specific legislation relating to embryonic stem cells,
such research is effectively banned under the Law on Ethics of Biomedical Research (2000), which
forbids all research on human embryos apart from observational studies. In addition, the Slovak
Republic prohibits any “non therapeutic” research to be conducted on embryos and also bans both

320 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.

321 European Commission Directorate General: Research (2003a) Survey on opinions from National Ethics Committees or similar bodies, public debate
and national legislation in relation to human embryonic stem cell research and use. Volume I in EU Member States. May 2003, Brussels, p.17.

322 Commission of the European Communities (2003) Commission Staff Working Paper. Report on Human Embryonic Stem Cell Research. SEC(2003)
441, Brussels.

323 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.

324 Act of 5 December 2003 No. 100 relating to the application of biotechnology in human medicine, etc (The Biotechnology Act). Available online at:
http://www.ub.uio.no/ujur/ulovdata/lov-20031205-100-eng. pdf
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reproductive and research cloning.®?> More detailed legislation is being prepared, which may include
regulations regarding embryonic stem cell research, which the Slovak Government voted against
during the European Council decision for FP7.326 In Cyprus, there is no specific law to allow research
on in vitro embryos, but embryonic stem cell research is not permitted.®?” Finally, in Poland, all
research involving embryos is prohibited.3?®

However, it should be noted that, similarly to Ireland, a number of European countries, including
Latvia, Luxembourg,®?° Malta and Romania, have no specific legislation relating to research involving
embryos and/or embryonic stem cells. Therefore, the legal status of such research is somewhat unclear.

Legislation/Regulation in the Americas

The situation regarding research on embryos and embryonic stem cells in the US is somewhat
complicated, due to the different positions taken at the Federal and individual state levels. There is
no Federal legislation regulating embryonic stem cell research and human cloning, i.e. conducting
such research is neither prohibited nor encouraged by the Government.33° However, legislation is in
place that controls the allocation of Federal funding to embryonic stem cell research.

Despite support from President Clinton to allow Federal funding of research involving embryos, in 1995
Congress banned the use of any Federal funds for research in which embryos would be destroyed
and for the creation of human embryos for research purposes. However, when human embryonic
stem cells were isolated, the US National Institutes of Health (NIH), the Federal Government’s primary
sponsor of biomedical research, sought legal counsel from the Department of Health and Human
Services as to whether the ban on funding human embryo research would apply to embryonic stem
cell research. In January 1999, the Department of Health and Human Services concluded that
public funds could be used for research on human embryonic stem cells, as long as the derivation of
the cells was carried out with private funds. In 2000 the NIH, with the support of President Clinton,
produced guidelines relating to Federally funded research on human embryonic stem cell lines
established in the private sector from supernumerary IVF embryos and donated with the consent

of the parents.

325 European Commission Directorate General: Research (2003b) Survey on opinions from National Ethics Committees or similar bodies, public debate
and national legislation in relation to human embryonic stem cell research and use. Volume Il Countries acceding to the EU, Countries associated to
FP6 and Third countries. May 2003, Brussels, p.24.

326 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit.
327 European Commission Directorate General: Research (2003b) op. cit., p.17.
328 The European Group on Ethics in Science and New Technologies to the European Commission (2007) op. cit. p.99.

329 In Luxembourg, legislation is in preparation. See The European Group on Ethics in Science and New Technologies to the European Commission
(2007) op. cit. p.93.

330 The President’s Council on Bioethics (2004a) op. cit.
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However, following the election of President Bush in 2000, the NIH guidelines were put on hold,
pending a review.331:332 Following the review, President Bush decided that Federal funding could be
allocated to research involving embryonic stem cell lines derived before 9 August 2001, provided
other conditions were also met. Nonetheless, this decision upheld the ban on funding the creation of
embryos for research purposes and on cloning human embryos for any purpose. However, the
funding of such research in the private sector was still possible. Following President Bush’s decision,
the NIH established the Human Embryonic Stem Cell Registry, which listed all the embryonic stem
cell lines available for Federal funding. Concerns have been raised regarding the number of viable
embryonic stem cells in existence that could be used in Federally funded research.333

A number of attempts have been made to amend the Federal legislation on funding, culminating in
the Senate introducing the Stem Cell Research Enhancement Act in 2006. This Bill was vetoed by
President Bush in the same year. The Bill passed through the Senate again, but on 20 June 2007
President Bush vetoed the Bill and issued an executive order, encouraging research into alternative
methods of deriving stem cells.®** Despite the stance by the Federal Government, a number of
individual states decided to make funding available for embryonic stem cell research. In 2004, New
Jersey became the first state to take this decision and later in the same year California followed suit
with the creation of the California Institute of Regenerative Medicine. Since then, Connecticut, lllinois
and Maryland have established their own funding initiatives. In addition, Massachusetts, Texas and
Wisconsin are interested in establishing public—private funding programmes for stem cell research.33°

In contrast to the situation in the US, the situation surrounding embryonic stem cell research in
Canada is relatively straightforward. Under the Assisted Human Reproduction Act (2004), research
involving supernumerary IVF embryos is permitted, including the derivation of embryonic stem
cells.33¢ However, the Act prohibits certain practices, including: the creation of embryos for research
or the derivation of embryonic stem cells; reproductive and research cloning; and the creation of
chimera and hybrid embryos. The Canadian legislation establishes a strict regulatory framework for
the use of embryos in research, to ensure that such research is conducted in an appropriate manner,
whether in the public or private sector. The Assisted Human Reproduction Agency of Canada is
responsible for implementing and overseeing the legislation and regulations. The Assisted Human
Reproduction Act (2004) does not apply to embryonic stem cell lines that have already been derived.
Guidance on the use of such embryonic stem cell lines is provided by the Canadian Institutes of
Health Research.3%”

331 ibid.

332 American Association for the Advancement of Science (2007) AAAS Policy Brief: Stem Cell Research. Last updated 14 December 2007. Available
online at: http://www.aaas.org/spp/cstc/briefs/stemcells/, accessed 18 March 2008.

333 Paarlberg RL (2005) The Great Stem Cell Race. Foreign Policy May/June 2007: 44-51.
334 American Association for the Advancement of Science (2007) op. cit.
335 Paarlberg (2005) op. cit.

336 Assisted Human Reproduction Act (2004, c.2). Available online at: http://laws.justice.gc.ca/en/showdoc/cs/A-13.4///en?page=1, accessed 7
December 2007.

337 Canadian Institutes of Health Research (2007) Updated Guidelines for Human Pluripotent Stem Cell Research. Ottawa. Available online at:
http://www.cihr-irsc.gc.ca/e/34460.html, accessed 7 December 2007.

111



112

The Irish Council for Bioethics

Elsewhere in the Americas, the majority of countries are generally opposed to research on embryos.
Nevertheless, in Brazil, the Biosafety Law passed in 2005 allows the derivation of stem cells from
supernumerary IVF embryos, provided these embryos have been frozen for at least three years.338:339
However, both reproductive and research cloning are illegal. In Mexico in 2004, the Government
reversed a ban on the use of embryonic stem cells from supernumerary embryos. Following this
decision, it is now also possible to create embryos for use in research via SCNT.

Legislation/Regulation in Asia-Pacific

In Australia, under the Research Involving Human Embryos Act (2002) and the Prohibition of
Human Cloning Act (2002), it is permitted to conduct research and to derive embryonic stem cells
from supernumerary embryos, although reproductive and research cloning are prohibited. In 2006,
the Prohibition of Human Cloning for Reproduction and the Regulation of Human Embryo Research
Amendment Act (2006) was enacted.>*° Under this new Act, the creation of embryos, via SCNT, for
use in research is permitted, subject to obtaining the necessary licence from the Embryo Research
Licensing Committee. All research projects must be approved by a recognised research ethics
committee as part of the licence application process, which includes outlining the potential medical
and scientific benefits of the proposed research and confirmation that the research could not be
conducted without the use of embryos.34!

Despite this decision at the Federal level, each individual state and territory needs to enact its own
legislation for SCNT to be legal at the state level. Victoria became the first Australian state to legalise
SCNT in May 2007 and in June 2007 the Lower House of Parliament of New South Wales voted to
remove its ban on SCNT.3#

Elsewhere within the Asia-Pacific region there is increasing interest in and development of stem cell
research, which has been fostered and supported by strong Governmental backing.343344 For example,
in Singapore under the Human Cloning and Other Prohibited Practices Act (2004), it is legal to
derive embryonic stem cells and to create embryos for research purposes using SCNT. However,
embryos created through SCNT must be destroyed after 14 days of development.3*® It should be

338 Nelson L (2005) Biosafety law brings stem-cell research to Brazil. Nature 434(7030): 128.
339 International Consortium of Stem Cell Networks (last updated December 2007) op. cit.

340 Prohibition of Human Cloning for Reproduction and the Regulation of Human Embryo Research Amendment Bill (2006). Available online at: http://
www.comlaw.gov.au/ComLaw/Legislation/Bills1.nsf/0/E58050AC4F8205F6CA257210000725EC/$file/06160b.pdf, accessed 7 December 2007.

341 Australian Government National Health and Medical Research Council (2007) Ethical guidelines on the use of assisted reproductive technology in
clinical practise and research. Canberra.

342 Pell G (2007) It's all about human life: the real message in the stem cell debate. The Sydney Morning Herald, 7 June 2007. Available online at: http://
www.smh.com.au/news/science/its-all-about-human-life-the-real-message-in-the-stem-cell-debate/2007/06/07/1181089240429.html, accessed 10
December 2007.
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345 Human Cloning and Other Prohibited Practises Act (No.35 of 2004). Available online at: http://www.stemcell.edu.sg/docs/17/Human _ Cloning _
and _ Other _ Prohibited _ Practices _ Act _20048.pdf, accessed 7 December 2007.
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noted that reproductive cloning and the creation of human-animal hybrid embryos is prohibited.
It has been suggested that increased regulation of such research in Asia, allied to increased funding
availability, will be beneficial to these countries.34®

South Korea has also enacted legislation legalising both the derivation of embryonic stem cells from
supernumerary IVF embryos and the creation of embryos specifically for research purposes via
SCNT.347:348 Similarly to Singapore, South Korea prohibits reproductive cloning. Although the Bioethics
and Biosafety Act was in place before the controversy surrounding the work of Hwang Woo Suk
broke, the research he performed, which was subsequently discredited, was conducted prior to

the establishment of the Act. As a result of the revelations surrounding Hwang’s research, the
Bioethics and Biosafety Act is currently being reviewed by the Korean National Bioethics Committee,
particularly with regard to permitting further cloning research.34°

In addition, in both China®®° and India®*! embryonic stem cell research and SCNT are allowed, though
it should be noted that in both these countries such practices are regulated through guidelines, as
opposed to by legislation.35?3%2 In Japan, embryonic stem cell research is authorised under the
Guidelines for Derivation and Utilization of Human Embryonic Stem Cells.3%* In July 2004, the
Expert Panel on Bioethics of the Council for Science and Technology Policy recommended a change
in Japanese policy, to allow the creation of human embryos for stem cell research, with limitations,
using cloning techniques. Since that time, the Ministry of Education, Culture, Sports, Science and
Technology has been working to devise the necessary regulatory framework to implement the report’s
recommendations.3%°
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Global Declarations

In recent years, international debates have focused on obtaining consensus on the matter of human
reproductive cloning. The United Nations Educational, Scientific, and Cultural Organization (UNESCO)
Universal Declaration on the Human Genome and Human Rights (1997) forbids human reproductive
cloning.®%¢ Article 11 of the Declaration states that: “practices which are contrary to human dignity,
such as reproductive cloning of human beings, shall not be permitted.” In 2001 an initiative led by
France and Germany aimed to deliver a United Nations Convention banning human reproductive
cloning. The initiative finally resulted in the Declaration on Human Cloning, which was adopted in
March 2005 and which declares that, “human cloning is incompatible with human dignity and the
protection of human life”.3%”

356 United Nations Educational, Scientific and Cultural Organization (1997) Universal Declaration on the Human Genome and Human Rights. Available
online at: http://portal.unesco.org/shs/en/ev.php-URL _ ID=1881&URL DO=DO TOPIC&URL _SECTION=201.html, accessed 7 December 2007.
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Abbreviations
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Japan
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European

European Patent Convention (1973-2000).
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Glossary

Note that the terms listed are explained as they apply in the context of the present document.
In broader, more general use, some of the terms will have a wider meaning.3%®

Altered Nuclear Transfer: A variation of somatic cell nuclear transfer that limits the cloned embryo’s
capacity to implant into the lining of the uterus by using genetic modification.

Antigen: A molecule situated on the surface of cells, which is recognised by cells of the immune
system and triggers immune reactions.

Autonomy: The capacity to make decisions and take actions that are in line with one’s genuine
convictions, free from external influences.

Blastocyst: Early embryo consisting of approximately 150 cells; comprised of a cluster of cells called
the inner cell mass (from which the organism derives) and an outer layer of cells that form the
placenta and other structures necessary for embryonic development.

Blastomere: A cell of the early embryo.
Cell: The basic structural and functional unit of living organisms.
Cell Line: A stable culture of a particular cell type grown in vitro.

Cell Replacement Therapy: The treatment of disorders characterised by diseased or damaged cells
by transplanting functional cells to reconstitute the tissue/organ.

Chimera: An organism composed of two genetically distinct populations of cells.
Cleavage: Cell division.

Cloning: The process by which a genetic copy of an organism is produced.
Coercion: The practice of compelling a person by use of any form of pressure.

Commercialisation: The consideration and treatment of something or someone as an item that can
be bought or sold.

Commodification: The assigning of monetary value to something that traditionally would not be
considered in monetary terms, for example, the human embryo.

Cryopreservation: The preservation of cells or organisms by freezing them.

358 Several definitions were sourced from: www.biology-online.org/dictionary/, www.bioethics.gov/reports/white _ paper/glossary.html, and http://
stemcells.nih.gov/info/glossary.asp and www.thefreedictionary.com.
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Cytoplasm: Area of the cell outside of the nucleus in which most of the cellular work is done and
which contains the cell's mitochondria.

Differentiation: The process by which an unspecialised cell becomes a specialised cell with a set
function, such as a liver or muscle cell. Dedifferentiation is the reverse process and is also referred to
as cellular reprogramming.

DNA: Deoxyribonucleic acid, the biochemical substance that genetic material is made of.

Embryo: Human organism from after fertilisation until the end of the embryonic stage at eight weeks
of development, after which the developing human is referred to as a foetus. Embryogenesis refers to
the formation and development of the embryo. Embryology is the branch of biology that studies
embryogenesis.

Enucleated Cell: A cell that has had its nucleus removed.

Epigenome: Genome wide DNA modifications, other than changes in its sequence, which affect a
cell's gene expression.

Fertilisation: The process of union of male sperm and female egg to form the embryo.
Foetus: The developing human, from two months after fertilisation to birth.

Gamete: Reproductive cell. In humans, male and female gametes (sperm and egg, respectively) fuse
during fertilisation to produce the zygote.

Gastrula: Early embryo formed during the third week of development. The gastrula undergoes
gastrulation, a differentiation process during which the inner cell mass forms three layers that will
each provide cells for specific tissue types.

Genome: In general, the genome refers to the whole of an organism’s genetic material (DNA) or all of
the organism’s genes. A gene is a length of DNA that usually contains the information needed to
make a protein that will perform a specific function in the cell, giving rise to the particular characteristic
associated with the gene.

Germ Cells: Reproductive cells or gametes, i.e. egg and sperm cells.

Hybrid (human-animal cytoplasmic hybrid): Embryo created by transferring human DNA by SCNT
into an enucleated animal egg.

Implantation: The embedding of the human embryo at the blastocyst stage into the wall of the
mother’s uterus.

Inner Cell Mass: The cluster of cells of the blastocyst from which the organism develops and from
which embryonic stem cells can be isolated. The inner cell mass is also referred to as the embryoblast
or embryonic disc.
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Instrumentalisation: The treatment of humans as a tool, merely as a means to another person’s end.
In Utero: Taking place within the uterus.
In Vitro: Taking place in a controlled environment outside of the body, i.e. in the laboratory.

In Vitro Fertilisation: A laboratory procedure in which sperm are placed with an unfertilised egg in a
Petri dish to achieve fertilisation. The embryo is then transferred into the uterus to begin a pregnancy
or cryopreserved (frozen) for future use.

In Vivo: Taking place inside the body.

Marker: A protein that indicates that the cell producing it has certain properties, e.g. stem cell
markers allow scientists to determine whether cells are stem cells or not.

Mitochondria: Cellular structures found in the cytoplasm that are responsible for the cell’s
energy production.

Morula: Early embryo consisting of a solid ball of 16-64 cells.

Multipotent: A cell capable of differentiating into a limited range of cell types producing a variety
of cells and tissues.

Nucleus: The part of the cell that contains most of the cell’s genetic material, i.e. its DNA.
Oocyte: Egg cell.
Ordre Public: Public morality.

Organ: A structure capable of performing a specific function that is essential to the life or well being
of the organism, e.g. the heart, lungs, etc.

Organism: An individual form of life, such as a bacterium, a plant or an animal.

Parthenogenesis: The development of an embryo from an unfertilised egg. The embryo (parthenote)
is a clone of the mother.

Patent: A licence provided by a government that confers upon the creator of an invention the sole
right to make, use and sell that invention for a set period of time.

Pluripotent: A pluripotent stem cell has the ability to give rise to various types of the cells that
develop from the three germ layers from which all the cells of the body arise.

Preimplantation Genetic Diagnosis: Embryo selection technique used during AHR. One cell is
removed from the embryo at the eight cell stage and its genetic material is tested.
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Proportionality (Principle of): Ethical principle that requires that any harm inflicted be necessary for
and carefully balanced against (proportionate to), the good to be achieved.

Protein: Proteins are molecules required for the structure, function and regulation of the body’s cells.
They are coded for in the DNA of an organism’s genome.

Reprogramming: To make a cell with a specialised function, such as a liver cell, dedifferentiate into
an unspecialised cell that has the potential to become many cell types.

Sentience: The capacity to react to external stimuli and to feel pleasure and/or pain.

Somatic Cell Nuclear Transfer: A method of cloning that involves transferring the nucleus of a
somatic cell into an enucleated egg.

Somatic Cell: A somatic cell is any cell of the body except for sperm and egg cells, which are
referred to as germ cells.

Stem Cell: A cell from the embryo, foetus or adult that has the capability to reproduce itself. It can
give rise to specialised cells that make up the tissues and organs of the body.

Supernumerary: In excess of the required number or amount.
Telos: An end or goal; ultimate purpose.

Tissue: A group of cells that are characterised by their structure and/or function, such as muscle
or nerve tissue.

Totipotent: A stem cell that can give rise to an embryo capable of full development and live birth.
These cells can generate all cells and tissues of the body, but also all extra embryonic membranes
and tissues necessary to support development and birth.

Xenotransplantation: Transplantation of tissue or organs from one species to another.

Zygote: The cell formed by the fusion of male sperm and female egg during fertilisation.
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