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FOREWORD

The Bioethics Advisory Committee (BAC) was appointed by Cabinet in December
2000 to examine ethical, legal and social issues arising from research on human
biology and behaviour and its applications, and to develop and recommend policies to
the Ministerial Committee for Life Sciences on these issues, with the aim to protect
the rights and welfare of individuals, while allowing the development of the
biomedical sciences for the benefit of mankind.

Since February 2001, the Human Stem Cell Research (HSR) Subcommittee of the
BAC has extensively addressed the ethical, legal and social issues arising specifically
from human stem cell research, including the issues of human therapeutic cloning and
human reproductive cloning.

A thorough public consultation process was conducted to obtain input and views from
our Singapore community on these issues. The BAC received written submissions
from religious, patient, professional, research and medical groups, held dialogue
sessions with the various groups to discuss and understand views, and obtained many
letters from the general public. After extensive research, careful consideration of
community feedback and much deliberation, the BAC has come up with its
recommendations in its report, Ethical, Legal, and Social Issues in Human Stem Cell
Research, Reproductive Cloning and Therapeutic Cloning.

I would like to extend the Committee’s sincere thanks to the expert writers who
submitted papers to the BAC, as well as to the numerous community groups and
individuals who provided their thoughtful feedback. I would also like to thank my
fellow Committee members, especially Chairman of HSR Subcommittee Senior
District Judge Richard Magnus, for their commitment and efforts to ensure that the
report and its recommendations were responsible and respectful of the wide variety of
thoughtful views presented to the Committee.

It is my pleasure to present to you the BAC report on human stem cell research and
cloning in Singapore.

Prof Lim Pin

Chairman

Bioethics Advisory Committee
June 2002
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EXECUTIVE SUMMARY

INTRODUCTION

1

b3

In December 2000, the Bioethics Advisory Committee (‘BAC’) was appointed
by Cabinet to examine the ethical, legal and social issues arising from
biomedical research and development in Singapore, and to recommend

policies to the Ministerial Committee for Life Sciences on those issues.

In particular, the Human Stem Cell Research (‘"HSR’) Sub-Committee was
formed under the BAC in February 2001 to specifically deal with the ethical,
legal and social issues arising from human stem cell research, and to consider

the related issues of reproductive and therapeutic cloning.

Since then, the BAC has examined and deliberated on the relevant scientific,
ethical, legal and social issues in this area, and undergone an extensive
consultation process, culminating in this Report. In addressing these issues,
the BAC’s fundamental approach is to balance the two ethical commitments:
to protect human life and the rights and welfare of the individual, and to

advance human life by curing disease.

SCIENTIFIC ISSUES

4

Chapter 2 of the Report deals with the science surrounding human stem cell
research and identifies three widely recognised categories of stem cells,
namely, embryonic stem cells (‘ES cells’), embryonic germ cells (‘EG cells™)

and aduit stem cells (‘AS cells’).

ES cells originate from early human embryos and may be obtained from
human embryos created by in vitro fertilisation (‘IVF’), by cloning technique,
or from existing ES cell lines. EG cells originate from primordial
reproductive cells of developing foetuses, and can be derived from cadaveric

foetal tissues. AS cells are derived from certain adult tissues such as the bone



marrow, brain, skin, intestine and blood cells of the umbilical cord at time of
birth.

6 The three types of stem cells appéar to differ in their ability to specialise into
other cell types. At present, ES cells appear to have the greatest potential to
develop into nearly any cell type, followed by EG cells and to a much lesser

extent, AS cells,

7 The BAC acknowledges the promise of tremendous benefits to mankind held
by ES cells, in particular, for research in areas of treatment and therapy, and in

the study of human developmental biology.

8 Chapter 3 of the Report discusses the science of cloning, and how cloning
technology is linked with human stem cell research. A distinction between
reproductive cloning and therapeutic cloning is drawn. Reproductive cloning
refers to the application of cloning technology to animal or human cells that
result in the creation of a complete animal or human being. Therapeutic
cloning describes the use of cloning technology on such cells for therapeutic
or research purposes that do not result in the creation of a complete animal or
human being. The Report also discusses the potential which therapeutic
cloning holds for furthering the understanding and treatment of human

diseases.

ETHICAL, LEGAL AND SOCIAL ISSUES

O Chapter 4 of the Report examines the ethical issues, social norms, theological
and philosophical perspectives that arise and impact on human stem cell
research. It focuses on the ethical 1ssues of whether human stem cell research,
reproductive and therapeutic cloning should be allowed, and if so, the extent
thereof. It is acknowledged that there are detailed legal and regulatory issues
that arise from positions adopted on the ethical issues, but such legal and

regulatory issues will not be covered exhaustively in the Report.

il



10 The Report identifies the crux of the matter as arising from the ethics of
deriving ES cells from human embryos for research purposes. This is closely
linked to the on-going debate on the beginning of life, status of life and respect
for life. The spectrum of views held as regards this issue is also presented in

this chapter.

11 Chapter 5 describes the extensive consultation process undertaken in an effort
to understand all aspects of this issue, the concerns and sentiments of local
interest groups as well as the views of the general public. A consultation paper
was released on 9 November 2001 to 39 religious and professional
organisations for their views. Written responses were received and dialogue
sessions were held. Papers were also commissioned from a panel of seven
local experts, and inputs obtained from the BAC constituted International
Panel of Experts.

INTERNATIONAL PERSPECTIVES

12 Chapter 6 charts a comprehensive survey of perspectives and positions
adopted by countries worldwide on the issues of human stem cell research,
reproductive and therapeutic cloning. These views were extracted from
various sources, including legislation and guidelines commissioned by ethics
committees, as well as news reports. The study revealed that different
countries adopted diverse and often conflicting positions, and that ethical

positions adopted in one society may not be accepted in another.

DELIBERATIONS. CONCLUSIONS AND RECOMMENDA TIONS

13 Chapter 7 of the Report begins by presenting an overview of the areas of
concern that arise from human stem cell research, reproductive and therapeutic
cloning. It acknowledges that there are serious ethical issues that have to be
addressed and understands that social norms, theological perspectives and
philosophical persuasions all shape the answers given by each society in

response to these difficult questions.
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As a starting point, two broad ethical guiding principles accepted by most
responsible societies in discussing the exploitation of science and technology,
namely that the results must be just and sustainable, were adopted by the BAC
as a conceptual framework in formulating its recommendations. The BAC
views human stem cell research as having much potential benefits to offer to
mankind, and that such research is important in the major areas, namely

treatment and therapy, and in the study of human developmental biology.

Concerning the derivation and use of stem cells from adult tissues, the BAC
views the process as analogous to the collection of specimens of biological
materials from biopsies, and is ethically well accepted. Thus, there are no
reservations as regards the derivation and use of AS cells, provided there is no

adverse impact on and subject to the informed consent of the donor.

The derivation of EG cells from cadaveric foetal tissue however, encroaches
upon the contentious issue of abortion. As abortion is permitted by the
Termination of Pregnancies Act (Cap 324), the BAC would not revisit this
issue. Hence the BAC is of the view that the derivation and use of EG cells is
permissible, subject to informed consent of the donor. The decision to donate
the cadaveric foetal tissue must be made independently from the decision to

abort.

The use of ES cells has by far raised the most ethical debates. Diverse views
have been proffered regarding the status of a human embryo, ranging from the
absolute view that human life with full personhood begins at conception, to
the view that the early embryo is only a clump of cells and research using the

embryo is ethical in the light of the potential benefits to mankind.

Taking into account the diversity of views, the BAC adopts the intermediate
position that a human embryo has a special status as a potential human being,
but is not of the same status as a living child or adult. However, such respect
is not absolute and may be weighed against the benefits arising from the

proposed research.

1v



19 Therefore, the BAC supports ES cell research subject to strict regulation of the
means and methods of derivation of ES cells. The BAC takes the view that as
a measure of respect and protection for the human embryo, ES cell research
should take place only when there is very strong scientific merit in and
potential medical benefit from such research. Further, only embryos less than

14 days old should be used for the derivation of ES cells.

20 Currently, existing ES cell lines form a ready source for ES cells without
requiring further sacrifice of embryos. In addition, ES cells can be derived
from surplus embryos not created for the purpose of research but for fertility
treatment, which are no longer required. Rather than allow them to perish,
their use in research which would serve a greater good is not lacking in respect

for these embryos.

21 ES cells can also be derived from embryos created by IVF or by cloning’
technology. While there are concerns about creating an embryo solely for
research purposes, in the final analysis, the essential task for the BAC is still to
weigh the need to respect and protect the human embryo against the potential
benefits to be reaped from research. The creation of embryos through
therapeutic cloning offers an opportunity to derive stem cells which are
immunologically compatible with the person being treated, thereby avoiding
the problems of rejection. Therapeutic cloning also enables scientists to learn
about the mechanisms of reprogramming adult cells to behave like embryonic
stern cells again. In the future, adult cells may be able to be reprogrammed to
behave like embryonic stem cells, potentially making it unnecessary to resort
to using embryos to derive ES cells. Further, ES cell research today is
developing at a fast pace, and the scientific evidence on the need for the use of
research embryos is emerging day by day. There is a need to be able to

respond effectively to such advances.

' The use of the word “embryo” in this case is a further extension of the use of the word which now
encompasses post-fertilisation products prior to differentiation of placental from foetal products: later
products of development where the early foetal structures are already visible, and this new class of cells
derived from cloning technology which are not products of gametic fusion.



22

The BAC is of the view that research can adequately be carried out using the
existing ES cell lines, and if necessary, surplus embryos. The creation of
human embryos specifically for research can only be justified where there is
strong scientific merit in, and potential medical benefit from, such research, no
acceptable alternative exists, and on a highly selective, case-by-case basis,

with specific approval from the proposed statutory body.

As for reproductive cloning, the BAC is of the view that the creation of a
human being by any cell nuclear replacement techniques or in any other
method should be prohibited as the public policy reasons against this are

overwhelming.

The BAC recognises that it is crucial to set up a comprehensive legislative and
regulatory framework to control human stem cell research, and proposes the
setting up of a regulatory body to license, control and monitor human stem cell
research in Singapore. The constitution, powers and functions of the
legislative and regulatory framework as proposed are set out in Chapter 7.
Other features would include provisions for informed consent, protection of
donors against inducements, coercion or undue influence, control of
commerce and sale of donated materials, and conscientious objection to such

research or manner of research.
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SUMMARY OF RECOMMENDATIONS

25 The BAC believes that the recommendations would lead to ‘just’ and
‘sustainable’ results. The results would be ‘just’, in that research with
tremendous potential therapeutic benefits to mankind will proceed. The
results would be ‘sustainable’ as such research has little biological or genetic
impact on future generations, especially with the ban on the reproductive

cloning.

Recommendation 1: Research involving the derivation and use of stem cells from

adult tissues is permissible, subject to the informed consent of the tissue donor.

Recommendation 2: Research involving the derivation and use of stem cells from
cadaveric foetal tissues is permissible, subject to the informed consent of the tissue
donor. The decision to donate the cadaveric foetal tissue must be made independently

from the decisien to abort.

Recommendation 3: Research involving the derivation and use of ES cells is
permissible -only where there is strong scientific merit in, and potential medical

benefit from, such research.

Recommendation 4: Where permitted, ES cells should be drawn from sources in the
following order: (1) existing ES cell lines, originating from ES cells derived from
embryos less than 14 days old; and (2) surplus human embryos created for fertility

treatment less than 14 days old.

Recommendation 5: The creation of human embryos specifically for research can
only be justified where (1) there is strong scientific merit in, and potential medical
benefit from, such research; (2) no acceptable alternative exists, and (3) on a highly

selective, case-by-case basis, with specific approval from the proposed statutory body.

Recommendation 6: For the derivation and use of ES cells, there must be informed

consent from the donors of surplus human embryos, gametes or cells.

vii



Recommendation 7: There should be a complete ban on the implantation of a human
embryo created by the application of cloning technology into a womb, or any
treatment of such a human embryo intended to result in its development into a viable

infant.

Recommendation 8: There should be a statutory body to license, control and monitor
all human stem cell research conducted in Singapore, together with a comprehensive

legislative framework and guidelines.

Recommendation 9: In obtaining consent from donors of cells, gametes, tissues,
foetal materials and embryos, the information provided to the donors must be

comprehensive, and there must not be any inducements, coercion or undue influence.

Recommendation 10: The legislative and regulatory framework should prohibit the
commerce and sale of donated materials, especially surplus embryos. Researchers
should not be prohibited from gaining commercially from the products of research, as

well as treatments and therapies developed from the donated materials.

Recommendation 11: The legislative framework should provide that no one shall be
under a duty to participate in any manner of research on human stem cells, which
would be authorised or permitted by the law, to which he has a conscientious

objection.
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CHAPTER 1

INTRODUCTION

Recent developments in human stem cell research have raised hopes of
discovering new cures for debilitating and fatal illnesses and to alleviate
suffering, holding much promise for the benefit of mankind. At the same
time, the developments raise important issues about the ethics of such

Tesearch.

In December 2000, the Bioethics Advisory Committee ('BAC’) was appointed
by Cabinet to examine the ethical, legal and social issues arising from
biomedical research and development in Singapore, and to recommend
policies to the Ministerial Committee for Life Sciences on those issues, The
BAC’s fundamental approach in addressing these issues is to balance two
ethical commitments: to protect human life, and to advance human life by

curing disease. The constitution of the BAC is attached as Annex A,

In particular, the BAC was charged with the task of addressing the ethical,
legal and social issues arising from human stem cell research, as well as to

consider the related issues of reproductive and therapeutic cloning,

Under the BAC, the Human Stem Cell Research ("HSR’) Sub-Committee was
formed in February 2001. The constitution of the HSR Sub-Committee is
attached as Annex B. A research group was also formed to assist the HSR
Sub-Committee in its work. The list of the members of the research group is

attached as Annex C.

Since then, the BAC has thoroughly deliberated on the relevant scientific,
ethical, legal and social issues surrounding the use of human stem cell in
research, reproductive and therapeutic cloning, culminating in the preparation

of this Report.



6 The Report begins with an examination of the science of human stem cell
research’, as well as reproductive and therapeutic cloning®, The ethical, legal
and social issues were identiﬁed3, an extensive consultation process was
undertaken* and a detailed study of the perspectives and positions adopted
internationally was carried out’. The crux of the Report follows with the

detailed deliberations of the BAC, and ends with its recommendations®.

7 In the course of its work, the BAC has received a wide spectrum of views,
feedback and comments from the local community, especially those with
medical, religious, scientific, ethical and legal interests. In addition, the BAC
has received much invaluable input, advice and information from local experts
and members of an international panel of experts. The BAC records its

appreciation to those who have contributed to its work.

8 Finally, the BAC recognises that its recommendations will have a considerable
impact, both locally and internationally. Through adopting a measured
approach, the BAC seeks to support Singapore’s continued drive to excel in
biomedical research and development, while remaining a nation responsible to

its people, and to mankind.

! See Chapter 2: The Science of Stem Cells

% See Chapter 3: The Science of Cloning

3 See Chapter 4: Ethical, Legal and Social Issues

* See Chapter 5; The Consultation Process

3 See Chapter 6: International Perspectives

i See Chapter 7: Deliberations, Conclusions and Recommendations

%]



CHAPTER 2

THE SCIENCE OF STEM CELLS

1 Stem cells are unspecialised cells. They are able to renew, proliferate or
reproduce themselves. They are also able to specialise and differentiate into

other types of cells with specialised functions,

s

The three widely recognised types of human stem cells are embryonic stem
cells (‘ES cells’), embryonic germ cells ("EG cells’) and adult stem cells (AS
cells’).

3 ES cells originate from early human embryos. The potential sources of ES

cells are:

(a) human embryos created by in vitro fertilisation (‘IVF®) for assisted
reproduction or fertility treatments and subsequently not used or
needed for treatment which are donated for research. These are
commoenly referred to as ‘surplus’ or ‘spare’ embryos;

(b)  ES cell lines which are propagated serially from ES cells derived from
human embryos;

(c) human embryos that are created by IVF with gametes donated for the
sole purpose of providing research material. These are commonly
referred to as ‘research embryos’; and

(d) human embryos' created for research by the application of cloning
technology?, such as somatic cell nuclear transfer (‘SCNT’)®. These

are also commonly referred to as ‘research embryos’.

! The use of the word “embryo” in this case is a further extension of the use of the word which now
encompasses post-fertilisation products prior o differentiation of placental from foetal products: later
products of development where the early foetal structures are already visible, and this new class of cells
derived from cloning technology which are not products of gametic fusion.

1 . 5 : ’ ]

“ The process is also commonly known as ‘therapeutic cloning’. See also Chapter 3.

* In SCNT, the nucleus of an adult human cell is introduced into an enucleated human ovum.



EG cells originate from the primordial reproductive cells of the developing

foetuses and may be sourced from cadaveric foetuses.

AS cells are found in certain adult tissues, including the bone marrow, brain,

skin, intestine and from blood cells of the umbilical cord at time of birth.

The ability to specialise into other types of cells differ among ES cells, EG
cells and AS cells. ES cells appear to be widely pluripotent, retaining the best
potential to develop into nearly any cell type, followed in descending order by
EG cells and AS cells. Moreover, ES cells appear highly proliferative, both in
the embryo as well as in culture, while AS cells appear nearly quiescent and
may be more difficult to maintain and expand in culture. These are important
biological differences between ES cells, EG cells and AS cells which impact
research. ES cells appear to be the most fundamental and extraordinary of the

human stem cells, with the highest research potential.

Human stem cell research, especially with ES cells, holds the promise for
tremendous benefits to mankind in the major areas of treatment and therapy,
and in the study of human developmental biology. In treatment and therapy,
there is potential for ES cells to be used to generate specialised cells, tissues
and organs, and to treat injury or disease including burns, muscular
degeneration, cancer, immunodeficiencies, inherited blood diseases,
osteoarthritis, spinal cord injury, diabetes, heart failure, liver failure, kidney
failure, Alzheimer’s disease, Parkinson’s disease, multiple sclerosis, and other

neurodegenerative diseases.

A five day old embryo, more properly called a blastocyst, consists of a mass of
cells. Any particular cell is as likely to become part of the placenta, which is
discarded at birth, as to become part of the new life. In the first 14 days, the
cells of the embryo have not yet differentiated into tissues. The ‘primitive
strealk’ appears around the fourteenth day and develops into the nervous
system. From the fourteenth day onwards, the embryo develops other tissues

and organs and has the potential to develop into a foetus.
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As stated above, ES cell lines originate from ES cells drawn from early human
embryos. In collaboration with researchers from Australia and Israel,
Singapore has successfully developed six ES cell lines for research. These
originate from ES cells from five-day old frozen embryos, in excess of clinical
application, and donated with informed consent of the donors for research.
These original ES cells have been serially propagated, to date, at least 200
times. However, there appear to be concerns that cells from ES cell lines
alone may not be adequate when it comes to clinical application, in view of

problems such as immunological rejection.

Research into human stem cells is in its early stage. Nonetheless, its potential

is well acknowledged locally and internationally.



CHAPTER 3

THE SCIENCE OF CL.ONING

1 Cloning is a general term used to describe processes to duplicate biological
materials.  For instance, researchers often copy genes or pieces of

chromosomes to generate enough identical material for further studies.

S}

Reproductive cloning refers to the application of cloning technology to
animal or human cells that would result in the creation of a complete animal
or human being. In the well known creation of the sheep named Dolly by
scientists at the Roslin Institute in Scotland, the genetic material from the
nucleus of a specialised cell from an adult sheep was transferred to an egg
whose nucleus had been removed. Dolly possessed only the genetic material
of the donor, and was genetically identical to the donor. The technique used
is known as SCNT", and has since been applied to clone other animals. There
are also other techniques used for reproductive cloning. The public is most

familiar with the use of the term ‘cloning’ in this context.

3  Therapeutic cloning refers to the application of cloning technology on animal
or human cells for research and therapeutic purposes that would not result in
the creation of a complete animal or human being. With the success of
cloning technology in general, therapeutic cloning of human embryos is
thrown into prominence, as human embryos thus created appear to be an
invaluable source of pluripotent ES cells. Potentially, therapeutic cloning is a
means of deriving stem cells which are immunologically compatible with the

person being treated.

' See Chapter 2, paragraph 3(d).



Apart from its potential value for therapy, therapeutic cloning appears
important because it enables research that aids in understanding how adult
cells might be reprogrammed to behave like embryonic stem cells. This will
eventually make it possible to avoid using embryos as a source of stem cells.
In addition, therapeutic cloning furthers understanding about human diseases,

and appears important in the study of cell-based treatments.

Therapeutic cloning appears to be closely linked to human stem cell research.

While it is still a frontier area of research, it hints at tremendous benefits to

mankind.
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CHAPTER 4

ETHICAL, LEGAL AND SOCIAL ISSUES

At the outset, the BAC identified the ethical, legal and social issues for

consideration. These are listed in Annex D,

The BAC acknowledged that ethical questions predominate, and are the
fundamental matters to be grappled with. On the critical ethical issues, social
norms, theological and philosophical perspectives form important
considerations. In turn, the stance taken on these ethical concerns would
shape the ambit of and create the foundation for the necessary laws and

regulations.

In this light, the focus of the BAC was on the ethical issues of whether human
stem cell research, reproductive and therapeutic cloning should be allowed,
and if so, the extent thereof. The BAC recognised that upon reaching a
position on the ethical issues, many legal and regulatory issues would arise.
However, any detailed legal or regulatory framework is beyond the ambit of

this report.

At the heart of the ethics of human stem cell research are the ethics of deriving
ES cells from human embryos for research, sparking sericus debates on the
beginning of life, status of life and respect for life. The creation of human
embryos by therapeutic cloning to obtain research material is particularly
controversial partly because it has been mistakenly perceived as part of

cloning of human beings ie. reproductive cloning.

Currently, there is no comprehensive legal framework in Singapore governing
research on human embryos. However, there are guidelines, namely the
‘Guidelines for Private Healthcare Institutions Providing Assisted
Reproduction Services’ (Regulation 4 of the Private Hospitals and Medical
Clinics Regulations (Cap 248 Rg 1). Under these guidelines, the use of human



embryos below 14 days created through IVF techniques but which are not
used in assisted reproduction treatments is permissible, provided stringent

regulatory stipulations are met.

There are diverse views held as regards the status to be accorded to a human
embryo. On one end of the scale is the view that a human embryo has the
moral status of a person from the moment of conception, and any activity,
including research, which destroys the human embryo, is wrong. A fortiori, to
create a human embryo only to sacrifice it for research purposes is not
acceptable. In addition, any advance in therapeutic cloning is also viewed

suspiciously as a slippery slope towards human reproductive cloning.

A moderate approach accepts that a human embryo deserves respect, with,
however, a range of views on the form of such respect, the purposes for which
human embryos should be created, and what protection should be accorded (o

the human embryo at different stages of embryonic development.

At the other end of the spectrum, an early embryo is considered to be a mere
collection of cells. There is therefore no objection to any form of human

embryonic stem cell research, including therapeutic cloning.

It is this controversy that the BAC has to resolve to map the path of human

stem cell research, and reproductive and therapeutic cloning in Singapore.



CHAPTER 5

THE CONSULTATION PROCESS

With the relevant scientific, ethical, social and legal issues in mind, the BAC
embarked on an extensive consultation process, to further understand all
aspects of the subject matter, and more importantly, to understand the
concerns and sentiments of local interest groups and the general public. The
consultation process enabled the BAC to obtain very comprehensive
information, especially on theological, social and cultural sensitivities, for the

purposes of its deliberations. The process is described below.

Consultation with Experts

2

=

3

The BAC recognised that advice from experts was necessary in the search for
balanced decisions. The BAC identified a panel of seven local experts, which
comprised scientists and sociologists, and commissioned them to provide
papers on the subject in the local context within their areas of expertise. The
scientists were asked to discuss the type and extent of research currently
conducted in Singapore, and the technical advances and constraints which they
faced. In addition, the scientists and sociologists were asked to provide input

on the ethical, legal and social issues that could arise from such research.

The list of commissioned papers and the experts consulted are as follows, and

the commissioned papers are attached at Annex E:

(a) ‘Adult Stem Cells’

Dr Hanry Yu, Associate Professor, Department of Physiology, Faculty of
Medicine, NUS; Dr Karen Chong Mei Teck, Registrar, Department of
Cardiothoracic Surgery, National Heart Centre; A/P James Goh, Research
Director, Department of Orthopaedic Surgery, National University of

Singapore.

10



b “Umbilical Cord Stem Cell ~ Science’
Prof Ng Soon Chye, Department of Obstetrics & Gynaecology, Faculty of
Medicine, National University of Singapore.

(c) ‘Human Embryonic Stem Cells — Science & Ethics’
Prof Ariff Bongso, Research Professor, Department of Obstetrics &

Gynaecology, Faculty of Medicine, National University of Singapore.

(d) ‘Ethical Considerations in Stem Cell Research’

A/P John Elliott, Department of Social Work & Psychology, National
University
of Singapore.
(e) ‘Somatic Cell Nuclear Transfer (Cloning) — Science & Ethics’
Prof Ng Soon Chye, Department of Obstetrics & Gynaecology, Faculty of
Medicine.
9] ‘Preimplantation Genetic Diagnosis’
Dr Christine Yap, Obstetrician & Gynaecologist, Department of Obstetrics &

Gynaecology, Singapore General Hospital.

() ‘Legal and Ethical Issues Pertaining to Preimplantation Genetic
Diagnosis’

Dr Christine Yap, Obstetrician & Gynaecelogist, Department of Obstetrics &

Gynaecology, Singapore General Hospital.

At the same time, the BAC constituted an International Panel of Experts,
comprising Dr Bernard Lo (Director, Program in Medical Ethics, University of

11



California, San Francisco, USA) and Professor Martin Bobrow (Head,
Department of Medical Genetics, University of Cambridge, UK). The BAC
was in close consultation with them to obtain objective and constructive

feedback.

Consultation with Local Interest Groups

5 The BAC also recognised that engagement of local interest groups was
critical. The BAC released a consultation paper on 9 November 2001 to 39
religious and professional organisations for their views. The list of the

organisations consulted is attached as Annex F.

6 In the consultation paper, the BAC expressed its support for human stem cell
research using AS cells and EG cells. On the issue of reproductive cloning of
human beings, the BAC was of the firm view that this should not be allowed.
The BAC would however, be prepared to support therapeutic cloning, but only
if carried out under strictly defined regulations and controls, and only for the
purposes of human stem cell research, and not for the purposes of creating a
human embryo for reproductive cloning. This same stringent criteria and
control were to apply to creating research embryos by IVF. The consultation
paper also discussed research using ES cells. The BAC proposed that it would
be acceptable to use ES cells obtained from early embryos, not more than 14-
days old, in order to carry out serious scientific research which has the

potential to benefit mankind.

7 A total of 25 written submissions were received from the religious and

professional organisations and are attached as Annex G.

8 All 39 organisations were invited to attend dialogue sessions with the BAC.
At each session, there was an opportunity for their views and concemns to be
discussed and clarified. A list of the organisations and their representatives

who attended the dialogue sessions is attached as Annex H.

9 Altogether, three dialogue sessions were held on 27 December 2001, 3

January 2002 and 7 January 2002. Three press briefings were also held to

12



inform the public of the progress of the BAC’s consultations with the

organisations.

Consultation with the General Public

10 Finally, the BAC recognised that consultation with the general public was also
critical. Since August 2001, the BAC has maintained a website containing
information about human stem cell research, reproductive and therapeutic
cloning. Comments from the public were received through the website, Over

6700 hits were recorded since its inception.

11 On 7 December 2001, the BAC and the Feedback Unit, Ministry of
Community Development and Sports, jointly held a focus group discussion
session. 39 participants of different races, ages and occupations, were selected
by the Feedback Unit to attend, and they provided a range of views for
consideration. A report of the discussion was prepared by the Feedback Unit,

which is attached as Annex I,

12 Finally, members of the public were invited through the mass media to furnish

views, and the BAC received letters from members of the public.

13



CHAPTER 6

INTERNATIONAL PERSPECTIVES

1 The tensions between the potential benefits conferred to mankind and the
ethics of human stem cell research, reproductive and therapeutic cloning have
also sparked intense debate internationally. In addition to embarking on an
extensive local consultation process, the BAC examined in detail the

perspectives and positions adopted by countries and organisations worldwide.

[0S

The BAC obtained information from various sources, including legislation,
guidelines, reports and recommendations of ethics committees, and news
reports and articles. The study revealed that different countries adopted
diverse views and positions, serving to highlight the diversity in our global
and pluralistic society. Indeed, ethical positions adopted by one country may
be deemed unacceptable in another, and vice versa. To illustrate the spectrum
of views, the positions of a major organisation and some large jurisdictions are

described in detail below.

UNESCO’s report

3 TUNESCO’s Report by the International Biocethics Committee (IBC)' accords
recognition to the diverse opinions on the ethical acceptability of human stem
cell research and recognises that the solutions adopted by different countries
may differ. Ethical debate of human stem cell research should be carried out
at appropriate national regulatory levels, reaching, if possible, a consensus on
‘the limits of the permissible’. This should be coupled with an on-going
process of education and information, and also dialogue within the society

with concerned parties.

4 UNESCO recommends that whatever the form of research involving embryos,

if allowed, should be carried out within a regulatory framework with

! United Nations Educational, Scientific and Cultural Organisation (UNESCO}, “The Use of
Embryaonic Stem Cells in Therapeutic Research™, Report of the International Bioethics Committee
{IBC) on the Ethical Aspects of Human Embryonic Stem Cell Research, 6 April 2001.
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appropriate guidelines and controls, giving due weight to ethical
considerations. As the dignity and rights of both parental donors of erﬁbryos
should be given particular attention, the donation of embryos should only
come after the implications of research are fully disclosed and subject to free,
informed consent having been obtained. New and alternative technologies for
obtaining human stem cell lines (such as from adult stem cells or nuclear
transfer techniques) in the area of therapeutic transplantation research should
be considered, with a careful weighing of the advantages and risks. In this

respect, nuclear transfer should only be used for therapeutic research.

5 UNESCO’s Report also states that in all aspects of research involving human
embryos, importance must be given to the respect of human dignity and also in
respect of the principles set out in the Universal Declaration of Human Rights
(1948)* and the Universal Declaration on the Human Genome and Human

Rights (1997

United Kingdom

6 In the United Kingdom, the Human Fertilisation and Embryology Act 1990
(‘the Act’) allows the creation and use of human embryos up to 14 days old
for research purposes. Amendments made to the Act (Schedule 2 paragraph
3(2))* have widened the scope of research to include therapeutic cloning. All
such research is subject to a licence being issued by the Human Fertilisation
and Embryology Authority (HFEA), with other strict conditions under the Act.
In addition, the conduct of such research is governed by guidelines issued by

the Department of Health and a wide range of professional bodies.

7 The Act does not distinguish between embryos created by IVF and those
created by SCNT. However licenses will be issued only if the HFEA is
satisfied that such research involving the creation of an embryo is necessary

for the purposes of the project and that the project is within the list of specified

* Article 3 proclaims a right to life in general.

3 Article 1 proclaims that *Practices which are contrary to human dignity such as reproductive cloning
of human beings shall not be permitted”.

4 Human Fertilisation and Embryology (Research Purposes) Regulations 2001.
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purposes. To date, the HFEA has not received any application to conduct
research involving the creation of an embryo using cell nuclear replacement.
Reproductive cloning is not expressly banned by the Act, as the HFEA

believes that the current regulation and guidelines offer sufficient protection.

8 The Act does not apply to the keeping of, or research on, human stem cell
lines after extraction from embryos. Stem cells derived from adult tissue are
governed by the Human Tissue Act 1961. Stem cells derived from foetal
tissue (EG cells) are governed by the Code of Practice on the Use of Foetuses
and Foetal Material in Research and Treatment (the “Polkinghorme Code of
Practice”)’. All research proposals must be approved by a research ethics

comimittee.

9 The Nuffield Council on Bioethics, in addressing ethical issues in human stem
cell therapies, has concluded that the removal and cultivation of embryonic
stem cells from donated embryos do not indicate a lack of respect for them.
The Council was also of the view that there was no moral distinction between
embryo research into reproductive and diagnostic methods, and research into
potential therapies. The Council therefore recommends that research
involving human embryos be permitted for the purpose of developing tissue
therapies from the derived ES cells. As regards the creation of additional
embryos, the Council expressed the view that while there was sufficient and
appropriate donated embryos from IVF treatments available, there would be
no compelling reason to allow such creation to increase the number of
embryos for ES cell research or therapy. It was also emphasised that informed
consent as regards stem cell research and subsequent use of the developed cell
line must be obtained from the donors of foetal material and embryos from
which ES cells are derived, as a safeguard to protect these donors who could
in theory, be identified by DNA analysis. The Polkinghorne Code of Practice,

which this report endorses, requires such consent to be in the written form.

* Drawn up by the Polkinghorne Committee in 1989,
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The United States of America

10 The position in the United States is unique. Privately funded research projects
are not subject to any restriction, whilst research using public funding is
regulated. In 1998, the National Bioethics Advisory Commission was charged
with the task of conducting a thorough review of the issues associated with
human stem cell research. In its Report produced in 1999%, the Commission
recommended that federal funding be allowed for research involving the
derivation and use of human EG cells from cadaveric foetal tissue, but not for
research involving the derivation or use of human ES cells from embryos

created solely for research purposes using IVF or SCNT.

11 The position in the United States, as at 10 August 2001, supports limited
public funding for research on human embryonic stem cells obtained from
established human stem cells lines only. Following from this, the National
Institute of Health (NIH) established a Human Embryonic Cell Registry to list
human embryonic stem cells meeting the eligibility criteria, in order to grant
funding for such research’. Before federal funding is granted, each request for
federal funding must cite one of the human embryonic stem cell lines listed on
the NIH Registry, meet existing scientific and technical merit criteria and must
be recommended by the National Advisory Council. In contrast, privately
funded human stem cell research remains free from control. Reproductive
cloning is forbidden with federal funding. Although there are no legal barriers
to carrying out reproductive cloning with private funds, there is a voluntary

moratorium in place.

Japan
12 In October 2001, the Japanese government approved guidelines governing
therapeutic cloning, embryonic research and stem cell research. The

guidelines require researchers to, inter alia, obtain individual consent before

§ “Bthical Issues in Human Stem Cell Research”, USNBAC, Rockville, Maryland 1999,
7 US National Institute of Health, NIH Guide: “Notice of criteria for federal funding of research on

existing human embryonic stem cells and establishment of NIH Human Embryonic stem cell registry”,
7 November 2001
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using stem cells for research purposes. A law in effect as of 6 June 2001 bans

reproductive cloning but allows cloning for certain limited purposes.

Australia

13 The House of Representatives Standing Committee on Legal and
Constitutional Affairs was tasked to review the report of the Australian Health
Ethics Committee (AHEC) entitled “Scientific, Ethical and Regulatory
Considerations Relevant to Cloning of Human Beings” and developed its own
recommendations, including recommending a regulatory mechanism within
which the research could progress. This was presented to Parliament in
September 2001, and is at this point in time, still under consideration. The
final decision will be made by the Commonwealth, State and Territory
Parliaments and a consistent approach nationally is anticipated to be in place

by June 2002.

14 The Committee has recommended enactment of legislation to regulate this
area of research for both publicly and privately funded research, as well as the
setting up of a licensing body. The Committee reiterated that reproductive
cloning research directed towards producing a whole human being must be
banned. The use of adult stem cells and embryonic stem cells derived from
surplus embryos is permitted. The Committee was however of the view that
given the number of surplus embryos available, the specific creation of new
embryos for research purposes is unnecessary and should perhaps not be
permittedg. The Committee also set out parameters within which such

research should be carried out, if permitted.

15 The Committee recommends that should the final decision permit such
creation, a three-year moratorium could be imposed on the creation of
embryos via SCNT, as there is currently no therapeutic purpose to be served.
To date, research has not identified any specific opportunities that require the

deliberate formation of embryos. The Committee further recommended that

8 The deliberate creation of embryos for research is not permitted under the Western Australia, South
Australia and Victoria legislations, and the NHMRC Ethical Guidelines on Assisted Reproductive
Technology.,
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surplus embryos from IVF treatments could be used for research, subject to
approval by an international ethics committee, a national licensing body, and
adherence to stringent guidelines. It was an unanimous view that research
using AS cells should be encouraged and pursued, as this source of stem cells

is wholly accepted, even by those who oppose the use of embryos in research.

Sweden
16 There is currently no legislation in Sweden regulating the research on or
handling of human stem cells. The Swedish Research Council recognises the
lack of or insufficient regulation in respect to human stem cell research and
has presented guidelines on the review of such research’. Current research
and cultivation of human stem cells from adults, umbilical cord blood and
aborted foetuses have been invoked under existing laws and regulations. The
derivation of adult stem cells for research is regarded as tissue donation, and
the use of cord blood constitutes the utilisation of biological material.
Research on the derivation of stem cells from aborted foetuses before week 14
may be done only under special circumstances, subject to the consent of the
mother and of the National Board of Health and Welfare. The use of surplus
embryos from IVF treatment is permissible only if there are no acceptable
alternatives and is deemed necessary to advance research on human stem cells.
This is subject to informed consent by the donors and the stem cells must be
derived from embryos within the 14-day old limit. While the creation of
embryos by IVF solely for research purposes is not allowed, the Council is of
the view that the creation of embryos via SCNT may be ethically defensible
for therapeutic purposes. However such research is incompatible with the
Council of Europe’s Convention on Human Rights and Biomedicine'. The
European Union Commission’s Advisory Group on Ethics and the Nordic
Council of Minister’s Bioethical Committee have proposed a renunciation of
research with SCNT, even for the purposes of treatment, as this technique is

open to misuse.

? Swedish Research Council's Guidelines for Research — Ethical review of human stem cell research, 4
December 2001.

" The Convention includes a ban on creating embryos for the specific purpose of research.
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Other countries

17 Some countries such as Ireland, Costa Rica and Ecuador expressly prohibit
research on human embryos, stating that the right to life of an “unborn child”
is equal to that of the mother. In other countries, such as Austria, Canada,
Finland, Hungary, Italy, Norway, Peru, Switzerland and Tunisia, the creation

of human embryos, other than for the purpose of reproduction, is prohibited.

Conclusion
18 The above are illustrations of the diverse views taken by different countries,
with regard to human stem cell research, and which were carefully considered

by the BAC in coming to its recommendations.

19 A summary of perspectives and positions adopted by other countries

worldwide studied by the BAC is attached as Annex J.



CHAPTER 7

DELIBERATIONS, CONCLUSIONS AND RECOMMENDATIONS

Introduction

1

[}

Human stem cell research and the advances in cloning technology have
emerged as key scientific developments of the end of the last century, holding
out the promise of important new therapies and cures for a wide range of

debilitating and presently incurable diseases.

At the same time, these rapid and fundamental advances have raised difficult
and complex ethical issues which have to be addressed by society in order for
the science and the new medical treatments arising from it, to proceed in a

sustainable fashion.

On these fundamental questions, social norms, theological perspectives and
philosophical persuasions shape the answers given by each society.
Nonetheless, in any ethical discussion on the exploitation of science and
technology, two broad guiding principles would probably be accepted by most
responsible societies, that the results must be both just and sustainable. ‘Just’
refers to the obligation to respect the common good, that there must be fair
sharing of the costs and benefits. ‘Sustainable’ refers to an obligation to
respect the needs of generations yet unborn. The principles include the
concepts of beneficence and nonmaleficence, that of encouraging the pursuit

of social benefits while avoiding or ameliorating potential harm.

The BAC adopts these broad principles as a conceptual framework. In
addition, in a multi-racial, multi-religious and ploralistic society like
Singapore, public policy has to be based on a considered weighing and
balancing of the spectrum of views held by various sectors. In turn, public
policy would create the necessary foundation for laws and regulations. The

BAC recognises that with its recommendations that aim to address the ethical
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issues, other legal and regulatory issues would arise. However, any detailed

legal or regulatory framework is beyond the ambit of this report.

Derivation and use of stem cells from adult tissues

5

Human biclogical materials, including cells collected in research projects,
biopsy specimens obtained for diagnostic purposes, and organs and tissues
removed during surgery, have long been used in research to increase
knowledge about human diseases and to develop better means of preventing,
diagnosing and treating these diseases. The collection and use of such
biological materials is ethically well-accepted provided there is no adverse

impact on the donor and adequate consent is obtained.

By extension, the BAC has no reservations about the derivation and use of AS
cells, subject to informed consent sought from the donor. This view was
validated in the consultation process. The local experts, religious and
professional organisations, as well as members of the public strongly backed
research with AS cells. AS cell research is also widely supported in many

jurisdictions, including the UX and the US.

Recommendation 1: Research involving the derivation and use of stem cells

from adult tissues is permissible, subject to the informed consent of the tissue

donor,

Derivation and use of stem cells from foetal tissues

7

8

EG cells are derived from cadaveric foetal tissues. The ethical acceptability of
deriving EG cells is closely tied to the ethical acceptability of abortion. In the
main, the local experts, interest groups and the public are of the view that the

derivation and use of EG cells should be permitted.

However, the BAC observes that abortion remains a contentious issue for
certain sectors of society. The National Council of Churches of Singapore
(representing the mainline Protestant denominations, other Christian
organisations and member churches), The Catholic Medical Guild, and the

Sikh Advisory Board countenance only the use of naturally aborted foetuses.

L]
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Implicitly, there were reservations about elective abortions. In this regard, the
BAC notes that elective abortion is permitted and governed by the
Termination of Pregnancies Act (Cap 324). Criminal sanctions apply to those
who fail to comply with the Act, which provides safeguards in relation to the

abortion process. It is not within the purview of the BAC to revisit this issue.

9 As with the case of donation of adult tissue for the derivation of AS cells,
there must be informed consent from the donor of the foetal tissue. In
addition, the decision to donate the cadaveric foetal tissue must be made

independently from any decision to abort.

10 Again, the BAC believes its position is well supported by the positions taken
by other countries. In the US, federal funding is allowed for research
involving the derivation and use of human EG cells from cadaveric foetal
tissue. Such research is seen to be analogous to the use of foetal tissue in
transplantation. In the UK, the use of aborted foetal tissue is permissible, and
the Polkinghome Code of Practice provides guidance relating to the use of
such material in teaching, research and therapy. In fact, in Singapore, the
Medical (Therapy, Education and Research) Act (Cap 175) governs the
donation of any part of a human body, including organs and tissues, upon
death. This Act also applies to the donation of organs and tissues from

stillborn infants and foetuses.

Recommendation 2: Research involving the derivation and use of stem cells
from cadaveric foetal tissues is permissible, subject to the informed consent
of the tissue donor. The decision to donate the cadaveric foetal tissue must be

made independently from any decision to abort.

Derivation and use of stem cells from human embryos

11 Although promising research is currently being conducted with AS cells and
EG cells, this does not replace the need for research using ES cells. ES cells
have different properties from EG and AS cells. They are pluripotent, and
currently appear to offer the greatest potential in their ability to give rise to

almost any cell type. Scientists are largely in agreement that out of the three
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14

types of human stem cells, research with ES cells has the best potential to
deliver benefits to mankind. The use of ES cells derived from human embryos
has heightened the tension between the commitments to cure diseases and to

protect human life.

From the local feedback, there were different responses regarding the
derivation of ES cells from human embryos, arising largely from divided
views on the status of the human embryo. There were strong contentions that
a human life begins at the moment of conception. This view was held by the
National Council of Churches of Singapore, The Catholic Medical Guild of
Singapore, the Sikh Advisory Committee and the Singapore Hospice
Association. Others held the view that a human life did not begin until some
time after conception (eg. four months, according to the Majlis Ugama Islam

Singapura).

On one end of the scale, the use of any human embryo for research purposes is
seen to be unethical and unacceptable on the grounds that an embryo should
be accorded full human status from the moment of its conception. Equally,
there are views that it would be ethically irresponsible to deny the progress of
scientific research that would benefit mankind. For instance, the Buddhist

Federation would support such research.

The BAC notes that disagreements about the status of the human embryo are
not confined locally. Internationally, theologians and scholars, even those

within the same faith, differ on the issue'.

1

See the National Bioethics Advisory Commission’s report ‘Ethical Issues in Human Stem Cell
Research’, at Appendix E — Summary of Presentations on Religious Perspectives Relating to
Research Involving Human Stem Cells, page 100, where it was pointed out that although the
restrictive ‘official’ position within the Roman Catholicism opposes EG and ES cell research,
individual Catholics have differed in how to interpret the basic convictions in practice. In contrast to
the restrictive view for instance, another Catholic might, with the aid of science, look to the reality of
the early human embryo, and see that which is not yet an ‘individualised human entity with the
settled potential to become a human person’. Hence it is sometimes permissible to use it in research,
though as human life it must always be accorded some respect. See also Chapter 4, page 50 and
Appendix E pages 100-103, where the NBAC stated that other scholars from Protestant, Jewish and
Islamic traditions noted that major strands of those traditions support a view of foetal development
that does not assign full moral status to the early embryo.
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16

17

18

The debate about the moral status of embryos has revolved around the
question of whether the embryo should be treated as a person, or viewed as a
potential life. From a strictly biological point of view, there is not a clear-cut
point at which human life begins. Sperm and eggs are living things, and they

fuse to form an embryo, which potentially grows into a living person.

There is continuous development from independent gametes all the way
through to an independent human being. Attempting to define a point at
which this new human being begins based on embryology is, the BAC

concedes, arbitrary.

Taking into account the diversity of views on when human life begins, the
BAC adopts the intermediate position that a human embryo has a special
status as a potential human being, but is not of the same status as a living child
or adult. Such respect is however, not absolute and may be weighed against

the recognised benefits arising from the proposed research.

Therefore, the BAC supports ES cell research. However, ES cell research
should take place only when there is very strong scientific merit in, and
potential medical benefit from, such research. The BAC’s other

recommendations on the use of ES cells for research are as stated below.

ES cell lines

19

ES cells can be derived from three sources, namely, the existing ES cell lines,
surplus embryos and embryos created specifically for research. Existing ES
cell lines form a ready source of ES cells, without requiring any further
sacrifice of embryos. The BAC recommends that should ES cells be required
for research, they should, wherever possible, be drawn first from the existing
ES cell lines. In the US, federal funding of research with ES cells derived

from approved existing ES cell lines is allowed.

Surplus embryos

20

The BAC, however, also recognises the limitations that may be faced in

research using only existing ES cell lines. For example, there are concerns
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expressed by the scientific community regarding possible immunological
rejections at the stage of clinical application, in view of the limited number of
existing ES cell lines. Even at this stage, the scientific evidence points to the

necessity for an alternative source of ES cells.

21 Surplus embryos are not created for the sole purpose of research, but for
fertility treatment. Where such embryos are no longer required, the options
are to let the embryos perish or to use them. In this scenario, to use them in
research to pursue wider therapeutic benefits would be an act of greater
respect for these embryos. As such, the BAC considers surplus embryos,
which would be otherwise discarded, to be a suitable alternative source of ES

cells.

o]
[\

The BAC’s stance is supported by the positions in other jurisdictions. In the
UK, the derivation of ES cells from surplus embryos is permitted. In
particular, the Nuffield Council on Bioethics expressed the view that the
removal and cultivation of cells from surplus embryos is analogous to tissue
donation and concluded that such removal and cultivation of cells do not
indicate a lack of respect for the embryos. Although federal funding of such
research is not allowed in the US, the NBAC supported the federal funding of

such research, and put forth this statement”:

‘Research that involves the destruction of embryos remaining after
infertility treatment is permissible when there is good reason to believe
that this destruction is necessary to develop cures for life-threatening
or severely debilitating diseases and when appropriate protections and

oversight are in place to prevent abuse.’

23 The BAC endorses such views. The BAC notes that in Singapore today,
surplus embryos less than 14 days old can be used for research purposes
provided they meet the stringent regulatory stipulations set out under the

Guidelines for Private Healthcare Institutions Providing Assisted

? ‘Ethical Issues in Human Stem Cell Research’, at Chapter 4, page 52
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Reproduction Services: Regulation 4 of the Private Hospitals and Medical
Clinics Regulations (Cap 248, Rg 1). The BAC also observes that there is a

fair amount of public acceptance of such research.

Creation of embryos

24

Next, research embryos may be created by IVF, SCNT or other cloning
technology. For some, conducting research on embryos that were originally
created for reproduction but which were subsequently not needed is easier to
justify than is research conducted on embryos that were created for that very
purpose. For others, it is difficult to distinguish between what one can do with
an embryo created solely for research purposes, and what one can do with an

embryo remaining from infertility treatments.

The BAC acknowledges that there is a valid distinction to be drawn between
surplus embryos and research embryos. The distinction stems from the fact

that the latter are created as a means to an end, for use as research material.

In the final analysis, concemning the creation of research embryos, the burden
on the BAC is the same as in considering ES cell research on the whole - to
weigh the need to protect the human embryo against the scientific value of

research embryos and the potential benefits to be reaped from research.

As for the source of ES cells, there should be a sufficient supply from ES cell
lines, followed by surplus embryos. It is unlikely that it would be necessary to
create new embryos by IVF for human stem cell research. In the Chief
Medical Officer’s report in UK, entitled °‘Stem Cell Research: Medical
Progress with Responsibility’, it was recognised that there are examples of
research which could not be conducted using surplus embryos, such as to test
the viability of sperm or eggs. However, the view was expressed that ‘there
should be a sufficient supply of spare embryos for such [human embryonic
stem cell] research. It may therefore not be necessary to create new embryos

by in vitro fertilisation for basic research on the extraction of stem cells.’
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Unlike research embryos created by IVE, there is evidence that research
embryos generated by cloning offers an opportunity to derive stem cells which
are genetically compatible with the person being treated. Tissues repaired by
such ES cells would be more likely to be immunolegically compatible with the
intended recipient, thereby avoiding the problems of rejection. Therapeutic
cloning also enables scientists to learn about the mechanisms of
reprogramming adult cells to behave like embryonic stem cells again. In the
future, adult cells may be able to be reprogrammed to behave like stem cells,
and potentially making it unnecessary to resort to using embryos as a source of

stem cells.

Nevertheless, ES cell research today is developing at a fast pace, and the
scientific evidence on the need for the use of research embryos is emerging
day by day. In the UK, the Human Fertilisation and Embryology Act 1990
allows the creation and use of human embryos up to 14 days old for research
purposes, subject to a license being issued for such research upon satisfaction
of conditions. The regime allows for embryos to be created both by IVF and
cloning techniques. Again, in “Stem Cell Research: Medical Progress with
Responsibility’, it was stated that as at 1998, 118 embryos have been created
for research by IVF. To date, the HFEA has not received any application to
conduct research involving the creation of an embryo using cell nuclear
replacement. Nonetheless, the regime is flexible enough to respend to
advances in science in order to facilitate worthy research to proceed, and yet

robust enough to prevent abuse of human embryos.

The BAC adopts the position that the creation of embryos for the specific
purpose of research should only be permitted after the satisfaction of stringent
conditions and guidelines as evaluated by a statutory body to be set up to
license, audit and control human stem cell research. In other words, the BAC
is of the view that research can adequately be carried out using the existing ES
cell lines, and if proved to be required, surplus embryos. As long as there are
sufficient and appropriately donated surplus embryos from fertility treatments

available for use in research, there are no compelling reasons to allow



additional embryos to be created merely to increase the number of embryos

that will be available for ES cell research or therapy.

31 Therefore, the creation of human embryos specifically for research can only be
justified where there is strong scientific merit in, and potential medical benefit
from, such research, no acceptable alternative exists, and on a highly selective,

case-by-case basis, with specific approval from the proposed statutory body.

32 The BAC acknowledges that there is a further debate regarding the
permissibility of creating embryos by cloning technology. The fear is that
such research may well result in the cloning of a whole human being. The
BAC considers that these fears can be allayed by the strict prohibition of any

implantation of such an embryo into a womb.

Age of embryo
33 As an embryo develops, the BAC believes the level of respect and protection

accorded must increase.

34 In embryology, before five days, the embryo is a mass of undifferentiated
cells. Any cell is as likely to develop into the placenta as to be part of the
embryo proper. At day 14, the primitive streak appears. This signals the onset
of cell differentiation and organ formation, which includes the development of

the nervous system’.

35 Hence, as a further measure of respect and protection for the human embryo,
the BAC recommends that only embryos less than 14 days old should be used
for the derivation of ES cells. In relation to the existing stem cell lines, only
those where the original ES cells that were used to propagate ES cell lines

were derived from embryos of less than 14 days old are to be used.

3 Since the nervous system is not in evidence before day 14, the qualities of pain and sentience in the
sense normally understood would not exist before day 14.
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36 The BAC notes that the Law Reform Committee of the Singapore Academy of
Law has questioned whether pain is an appropriate measure of determining the
cut-off period for use of human embryos, as pain is not a determinant in
considering whether an offence has been committed against a person. The
BAC emphasises that pain is but one factor in relying on the 14-day mark. A
more important consideration, as stated above, is that in an embryo’s
development, before the 14-day mark, the cells of the embryo are as yet
undifferentiated into tissues, in that there is no organised development.
Taking into account the overall state of development of such an embryo, the

BAC considers that the 14-day mark is still an appropriate limit.

Informed consent
37 Having dealt with the extent of the means and methods of deriving ES cells,
the BAC moves on to consider the status of donors. There must be informed

consent from the donors of surplus embryos, gametes and cells.

Recommendation 3: Research involving the derivation and use of ES cells is
permissible only where there is strong scientific merit in, and potential

medical benefit from, such research.

Recommendation 4: Where permitied, ES cells should be drawn from
sources in the following order: (1) existing ES cell lines, originating from ES
cells derived from embryos less than 14 days old; and (2) surplus human

embryos created for fertility treatment less than 14 days old.

Recommendation 5: The creation of human embryos specifically for research
can only be justified where (1) there is strong scientific merit in, and potential
medical benefit from, such research; (2) no acceptable alternative exists, and
(3) on a highly selective, case-by-case basis, with specific approval from the

proposed statutory body.

Recommendation 6: For the derivation and use of ES cells, there must be
informed consent from the donors of surplus human embryos, gametes or

cells.
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Reproductive cloning

38 Since the birth of Dolly the sheep, the first cloned mammal in the UK in 1996,
many sectors of society have expressed great apprehensions and reservations
about this technology being used to clone human beings. The argument is that
cloning violates respect and dignity of human life and poses safety problems
for those born as a result of cloning technology. The UK, US, Germany and

many other major countries have banned the reproductive cloning of humans.

39 There is consensus from all sectors in opposing reproductive cloning. The
BAC is of the view that the implantation of a human embryo created by any
cloning technology into a womb, known as reproductive cloning, or any other
treatment of a human embryo intended to result in its development into a
viable infant, should be prohibited. There are strong public policy reasons for
this position. These include: (a) the view that human reproductive cloning
goes against the moral idea that holds that a human being is not to be treated
as a means to an end, but only as an end. This translates into the fear that a
whole human being may be brought into existence for a ufilitarian purpose;
(b) that the social and legal implications of reproductive cloning are very
serious, including issues of identity and responsibility; and (c) the fear that it

will result in a reduction in biodiversity.

Recommendation 7: There should be a complete ban on the implantation of a
human embryo created by the application of cloning technology into a womb,
or any treatment of a human embryo intended to result in its development

into a viable infant.

Comprehensive legislative framework and regulatory body

40 It is critical that human stem cell research be licensed, and subsequently
monitored and assessed by an appropriate body, to establish whether the
research is delivering the envisaged benefits, as well as to highlight any
currently unforeseen concerns and issues which may arise. The professional
organisations generally indicated the need for a well-established and effective
framework for the control of such research in Singapore. The Singapore

Medical Council stated the need to establish a system which may involve the
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setting up of a body at a national level as an oversight committee, backed by
legislation that provides stiff penalties for any breaches in the guidelines
governing such research. This is to ensure that the researchers strictly adhere
to the guidelines for stem cell research. The Biomedical Engineering Society
(Singapore} proposed that a Register of Researchers in human stem cell
research be set up to regulate the practice of research. The Singapore Society
for Biochemistry and Molecular Biology noted that the scientific community
in Singapore is small, and hence care should be taken to ensure that no conflict
of interests arise from composition of the oversight body tasked to monitor

the adherence to guidelines on human stem cell research.

Given the ethical issues involved in human stem cell research, the public must
be assured that such research can be effectively and efficiently licensed,
monitored and regulated, with sufficient attention given to the relevant ethical
considerations. Strict oversight of human stem cell research is necessary to
prevent abuse. This duty is incumbent on Singapore as a responsible nation in
an international community. In the UK, research with human embryos is
subject to a licence being issued by the Human Fertilisation and Embryology
Authority. The BAC recommends that the UK model be used as a basic
model, subject to such modifications as necessary for Singapore, as well as

refinements found in regulatory systems in other countries.

The BAC recommends a regime as follows:

(a) a statutory body be mandated or established with the functions to license,
audit and monitor all human stem cell research in Singapore;

(b) the management of the statutory body shall be vested in a board. The
Chairman of the Board should not be a person who has been directly
involved in stem cell research. The members of the board should be
multidisciplinary, including members of the public;

(c) the permissible areas of human stem cell research for which licences may
be granted should be research that increases knowledge about the
development of the embryo, serious diseases, or enables any such

knowledge to be applied in developing treatments for serious diseases. In
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granting licences, the body must review the proposals for research, and its
protocols, to ensure that they meet the requirements as stipulated above;

(d) strict conditions should be attached to such licences, including conditions
on derivation, storage and use of research materials;

(e} the body should be empowered to conduct regular checks and audits to
determine whether the research is delivering the anticipated benefits and
also to identify any concerns which may arise;

(f) the body should also be empowered to impose sanctions, including
criminal sanctions, on those who fail to comply with the laws or
regulations; and

(g) there should be provisions governing informed consent, commerce and
sale of research materials and conscientious objections by individuals in

such research.

Recommendation 8: There should be a statutory body to license, control and
monitor all human stem cell research conducted in Singapore, together with a

comprehensive legislative framework and guidelines.

Informed consent

43 The comprehensive legislative and regulatory framework must ensure that in
all cases, potential donors for stem cell research must be able to make
voluntary and informed choices on whether and how to dispose of biological
materials. The informed consent must be obtained from donors of any adult
tissues from which AS cells are derived, of foetal materials from which EG
cells are obtained, of surplus embryos from which ES cells are derived, and of

materials for creating embryos for research.

44 TIn the course of seeking consent, there should not be any financial, therapeutic
or other benefits or inducements for the donors or any specified individual, or
any coercion or undue influence for the donation. Although the donor is not
to be induced to donate any materials, by any financial, therapeutic or other
benefits, this does not preclude the donor from receiving treatments or
therapies that may be subsequently developed. The extent of information to

be provided to each donor in each specific situation will differ, depending on
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the particular circumstances of the donation. A set of regulations or guidelines

on obtaining informed consent from donors is necessary.

Recommendation 9: In obtaining consent from donors of cells, gametes,
tissues, foetal materials and embryos, the information provided to the donors
must be comprehensive, and there must not be any inducements, coercion or

undue influence.

Commerce and sale

45 Just as the donors of tissues, cadaveric foetal tissues or surplus embryos are
not permitted to receive any financial or other gains from the donation of such
materials, similarly, researchers to whom such materials have been donated
should not be permitted to trade in such donated materials. Nonetheless,
researchers should not be prohibited from gaining commercially from the
fruits and products of research, as well as treatments and therapies developed

from donated materials.

Recommendation 10: The legislative and regulatory framework should
prohibit the commerce and sale of donated materials, especially surplus
embryos. Researchers should not be prohibited from gaining commercially
from the products of research, as well as treatments and therapies developed

from the donated materials.

Conscientious objection

46 With diverse views on the ethics of human stem cell research, it is envisaged
that on moral or religious grounds, a segment of the research community and
the public may not wish to be involved in such research or in a particular
manner of such research. Such objections would be legitimate, given that
Singapore is a multi-religious and pluralistic society. It is not the remit of the
BAC to challenge or reconcile disagreements held from personal moral or
religious convictions. As such, every individual should be allowed to make an
informed choice on whether to participate in such research, given his or her
beliefs. Hence, the legislative framework should provide for such a situation,

in that no one should be under a duty to participate in any such research or
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manner of research, which would be authorised or permitted by the law, to
which he has a conscientious objection. In the UK, there is provision for this

within the Human Fertilisation and Embryology Act 1990.

Recommendation 11: The legislative framework should provide that no one

shall be under a duty to participate in any manner of research on human

stem cells, which would be authorised or permitted by the law, to which he

has a conscientious objection.

Conclusion

47

48

49

The BAC believes that the recommendations would lead to ‘just’ and
‘sustainable’ results. The results would be ‘just’, in that research with
tremendous potential therapeutic benefits to mankind will proceed. The
results would be ‘sustainable’ as such research has little biological or genetic
impact on future generations, especially with the ban on the reproductive

cloning.

The BAC also believes that the recommendations strike a proper balance
between allowing research with tremendous potential therapeutic benefits to
mankind to proceed while affording a measure of respect and level of
protection to human embryos which takes into consideration the diversity of

views on the status of the human embryo.

Finally, the BAC reiterates that the recommendations aim to address, in the
main, the ethical issues of human stem cell research. The BAC recognises that
other legal and regulatory issues would arise. However, any detailed
consideration of all the potential legal and regulatory issues would be beyond

the ambit of this report.
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ANNEX D

ETHICAL, LEGAL AND SOCIAL ISSUES FOR CONSIDERATION

A. Science

. Definition of stem cell

The sources of stem cells for research

What are the sources of stem cells? eg. from embryos, adult tissues etc.
What are the properties and potential of stem cells from the different sources?
Is there a need to prefer one source to the other?

The sources for embryos

What are the sources for embryos? eg. in-vitro fertilisation (“spare’ embryos from
infertility treatment or specially created for research), therapeutic cloning methods
{cell nuclear replacement) etc.

What are the properties and potentials of embryonic stem cells from the different
sources?

Is there a need to prefer one source to the other?
Development of an embryo
What is the developmental history of an embryo after conception?

Is there a period post conception which is optimal or appropriate for obtaining
stem cells?

The reasons for siem cell research

Why must stem cells be used for research?

What are the potential benefits?

How real or speculative are the potential benefits?
Are there any other alternative forms of research?

What is the current state of the science and its technologies?
What are the current areas of research using stem cells?

What are the achievemenits to date?
When would the potential benefits be reaped?
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b

Ethical Issues

. Do the potential benefits justify stem cell research generally?

What source of stem cells should be used, and to what extent?

In particular, should embryonic stem cells be used?

Are there no viable or adequate alternative sources? Eg. stem cells from umbilical
cord, adult stem cells, embryonic germ cells?

Status of the embryo as ‘life’-

Definition of life under current legislation eg. in relation to the Penal Code,
abortion etc?

What status should be accorded to an embryo?

Should the embryo be accorded full human status from conception?

Should the embryo be accorded full human status at a particular stage of
development, and if so, when? eg. day 0, day 14 or day 40 etc.

Would the potential benefits of research outweigh the concerns of ‘violation’ of
the embryo in order to obtain stem cells, and under what circumstances?

Should stem cell research be restricted to certain areas of research with certain
levels of benefits, eg. for cancer research as opposed to areas of research which
are not life threatening, especially in view of the use of embryonic stem cells?

What are the rights of those who donate materials for stem cell research? eg.
issues of amount and degree of information to be provided to potential donors,
informed and genuine consent, privacy and confidentiality, whether donors are to
share in the fruits of successful research either by (a) getting treatment; or (b)
payments etc.

What are the rights, duties and responsibilities of those who handle stem cells for
research? Eg. issues of proper use or code of conduct etc.

Sources of embryonic stem cells

Should stem cells from aborted foetuses be used, and under what circumstances?
Should ‘spare’ embryos from infertility treatment be used, and under what
circumstances?

Should embryos be created for research in-vitro, and under what circumstances?
Should there be therapeutic cloning to produce embryos?

Is there a need to use therapeutic cloning to produce more embryos?

Are there objections of producing embryos ‘genetically identical’ to another
human being?



What are the restrictions on the use of therapeutic cloning? In particular, what is
the status of reproductive cloning?

Should the sale and commercial supply of embryos be permitted, and under what
circumstances?

‘What happens once a stem cell line has been established?

What restrictions, if any, should be placed on the use of such stem cell lines? eg.
related issues would include xenografting and xenotransplantation.
Issues with regard to donors of stem cells as per paragraph 4 above.

Should the sale and commercial supply of stem cells be permitted, and under what
circumstances?

Should cross-species experiments be allowed? [Embryonic Stem Cells Sub-
Committee to clarify whether it should fall under Human Genetics Sub-
Committee’s purview]

eg. issues of trans-species fertilisation, inserting animal DNA into human embryos
and vice versa.

Controls for trials

To what extent should trials be conducted on animals and humans?
Issues of informed consent, privacy and confidentiality.
Should participants be entitled to some benefits or a share in the fruits of success?

Questions of compensation to persons injured or placed at increased risk as a
result of such trials?
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C.

2

Legal and Regulatory Issues, and Public Education

Should formal legislation be enacted to govern stem cell research, and its
subsequent commercial exploitation, according to a position reached on the
ethical considerations, and to what extent eg criminal sanctions and penalties?

Should there be a regulatory body formed to license, supervise and monitor
the research activities taking place within Singapore, whether government
funded, private or otherwise?

Established stem cell lines can have considerable commercial value. Issues
which would arise would include public and private funding, patenting and
commercial issues, claims of donors and users of tissue, and how to manage
the demand for forms of stem cell therapy.

The amount of public education, awareness and understanding that should be
raised and the methods of so doing.
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ANNEX E
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Adult Stem Cells

Dr Hanry Yu, Associate Professor, Department of Physiology, Faculty of
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Prof Ng Soon Chye, Department of Obstetrics & Gynaecology, Faculty of
Medicine, National University of Singapore.

Human Embryonic Stem Cells — Science & Ethics
Prof Ariff Bongso, Research Professor, Department of Obstetrics & Gynaecology,
Faculty of Medicine, National University of Singapore.

Ethical Considerations in Stem Cell Research
A/P Prof John Elliott, Department of Social Work & Psychology, National
University of Singapore,

Somatic Cell Nuclear Transfer (Cloning) — Science & Ethics
Prof Ng Scon Chye, Department of Obstetrics & Gynaecology, Faculty of
Medicine, National University of Singapore.

Preimplantation Genetic Diagnosis
Dr Christine Yap, Consultant Obstetrician & Gynaecologist, Department of
Obstetrics & Gynaecology, Singapore General Hospital.

Legal and Ethical Issues Pertaining to Preimplantation Genetic Diagnosis, Dr
Christine Yap, Consultant Obstetrician & Gynaecologist, Department of
Obstetrics & Gynaecology, Singapore General Hospital. :
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ADULT STEM CELLS

Introduction

1.

ba

In response to increasing research in stem cells and clinical prospect for their
use in the treatment of diseases, the Singapore National HSR-BAC has been set
with the task of setting guidelines for the use of stem cells from various sources,

Stem cells are cells that can differentiate into different kind of cells each
exhibiting different characteristics such as skin, bone, liver, heart and nerve cells
etc. Adult stem cells are those that can be found in adult tissues. Bone marrow
has long been regarded as the source of adult stem cells. Recently, stem cells
have been found in specific tissue such as in the hippocampus of the brain, and
olfactory bulb. It is generally believed that the embryonic stem cells have the
most potential to derive into all kinds of cells. Going down the differentiation
path from the embryonic stem cells are bone marrow stem cells, tissue-specific
stem cells, lineage-specific precursor cells, and then terminally differentiated
specific cells. Stem cells have the tendency to be maintained in culture for long
period of time, with the capacity for expansion into large cell numbers for
therapeutic purposes. However, the control of the differentiation path becomes
mare difficult the further upstream is the stem cell. Therefore, embryonic stem
cells have been the most difficult to produce a pure population of cells for
therapeutic applications. On the other hand, precursor cells can be induced to
become the desired terminally differentiated cells in one step induction. These
cells normally have less capacity for cell expansion. Also, it has been difficult to
isolate such precursor cells (e.g. hippocampal neurons from the brain) from the
patients. Therefore, it has been appealing to have the stem cells that can be taken
from relatively abundant source such as the bone marrow, periosteurn, fat tissues
and induce them to differentiate into specific types of cells under suitable
environment and conditions. Adult stem cells taken from tissue biopsy, fat tissue
as the leftover of cosmetic surgery or from cadaver has been explored as the
abundant source of adult stem cells as well. Some examples of the adult stem
cells are hematopoietic stem cells that produce all types of blood cells, skin
epithelium and epithelium of the small intestine, neural stem cells, and
mesenchymal stem cells that can differentiate into cells of the musculoskeletal
system.

'The balance between the scientific and clinical promise of stem cell research
and ethical controversies, national funding and biomedical development in this
area are crucial as Singapore seeks to maintain high ethical and moral standard
in its development of Biomedical research. The policies set forth is to avoid the
negative consequences that may come with market-controlled research by not
only assessing the priority of the research but also ensuring institution and
implementation of strict guidelines for stem cells research, its application and
commercialization.

Source of Adult Stem Cells

* Live donors or patients:
i. Bone Marrow-derived Stem Cells:
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* Researchers in Philadelphia achieved a billion-fold increase in a few weeks
for bone marrow stem cells in culture. With Adult bone marrow stem cells
now discovered to be very versatile as many researchers have been able to
generate all kinds of tissue, it is also important that researchers have found
ways to generate large amounts of adult bone marrow stem cells for
research. This creates an abundant supply of cells for research and will be
useful in subsequent development of supplies for treatment and other
research and therapeutic applications.

David Colter ef al.; "Rapid expansion of recycling stem cells in cultures of plastic-
adherent cells from human bone marrow"; Proceedings of the National Academy
of Sciences, USA 97, 3213-3218, March 28, 2000.

ii. Periosteum-derived Stem Cells:

Periosteum responds to dynamic fluid pressure by proliferating In vitro, Journal of
Orthopaedic  Research, Volume 17, Issue 5, 1999, Pages 668-677
Saris D.B.F.; Sanyal A., An K.-N.; Fitzsimmons JI.S.; ODriscoll S.W.

Periosteally derived osteoblast-like cells differentiate into chondrocyies in
suspension culture in agarose, Anatomical Record, Volume 259, Issue 2, 1 June
2000, Pages 124-130 Bahrami S.; Stratmann U.; Wiesmann H.-P.; Mokrys K.;
Bruckner P.; Szuwart T.

Bone and cartilage formation in diffusion chambers by subcultured cells derived
from the periosteum. Bone 1900;181-8

iii. Fat tissues-derived Stem Cells;

Tissue engineering of bone and cartilage using rat adipo-derived stem cells, Tissue
Engineering, Volume 6, Issue 6, December 2000, Page 689
Huang, I. L. ; Beanes, S. R. ; Zhu, M. ; Lorenz, H, P. ; Benhaim, P. ; Hedrick, M.
H.

Multilineage cells from human adipose tissue: Implications for cell-based
therapies, Tissue Engineering, Volume 7, Issue 2, April 2001, Pages 211-228
Zuk, Patricia A.; Zhu, Min; Mizuno, Hiroshi; Huang, Jerry; Futrell, J. William;
Katz, Adam J.; Benhaim, Prosper; Lorenz, H. Peter; Hedrick, Marc H.

Multi-lineage cells from human adipose tissue; Implications for cell-based
therapies, Tissue Engineering, Volume 6, Issue 6, December 2000, Page 655
Zhu, M.; Zuk, P. A.; Mizuno, H.; Huang, J.; Futrell, I. W.; Katz, A. I.; Benhaim,
P.; Lorenz, H. P.; Hedrick, M. H.

Multi-lineage cells isolated from liposuctioned adipose tissue undergo
osteogenesis in vitro and in vivo, Tissue Engineering, Volume 6, Issue 6,
December 2000, Page 689 Zuk, P. A.; Chaudhari, S.; Katz, A.; Benhaim, P.;
Lorenz, H. P.; Hedrick, M. H.
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Cadaveric Tissues: Cadavers are potential source of stem cells. Scientists
managed to extract immature progenator cells from cadavers.

Fred Gage’s group in UCSD; “Progenator cells from human brain afier death”;
Nature, 411: 42-43

Potential Applications of Adult Stem Cells

Bone marrow stem cells shown to form liver tissue. This can be very useful as
liver transplants are scarce. The patient’s bone marrow stem cells could
potentially be used to form liver tissue that would also be rejected by the
patient compared with foreign donor organ liver tissue.

Neil Theise et al.; "Liver from Bone Marrow in Humans"; Hepatology 32, 11-16,
July, 2000.

Bone marrow stem cells have also been shown to generate meurons. This
could be useful in generating the brain tissue to replenish dopamine producing
cells which are deficient in Parkinson Syndrome patients.

J. Sanchez-Ramos et al.; "Adult Bone Marrow Stromal Cells Differentiate into
Neural Cells in Vitro"; Experimental Neurology 164, 247-256.

A team at the Albert Einstein College of Medicine in New York took rat stem
cells from the cortex and injected them into the brains of both normal adult
rats and those damaged by stroke. Stroke patients could potentially recover
much better from a stroke with the help of stem cells which would form new
mature brain neurons.

Also, other tissues that have been found to be possibly many other types of
tissue. Researchers with Osiris Therapeutics and Johns Hopkins University
have shown that adult stem cells from human bone marrow have the capacity
to regenerate not only more bone marrow, but also numerous other tissue
types as well. In culture, the cells were stimulated to form either bone,
cartilage, or fat cells. The cells appear to have the potential to form other
tissues as well, including tendon and muscle.

M.F. Pittenger et al.; "Multilineage potential of adult human mesenchymal stem
cells"; Science 284, 143-147, April 2, 1999.

Apart from bone marrow, other researchers have been successful in isolating
stem cells from periosteum and fat tissues, and have demonstrated the
pluripotency of these cells to differentiate into bone, cartilage, ligament,
tendon and heart muscle cells.

Bone marrow stem cells have been shown by Drs. Margaret Goodell and
Karen Hirschi at Baylor College of Medicine to stem cells taken from the bone
marrow of an adult mouse and transplanted into the bone marrow of another
adult mouse had the capability to transform into blood vessels and cardiac
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muscle. This could potentially help millions of heart attack victims with
damaged cardiac muscle and prevent heart failure.

Margaret Goodell and Karen Hirschi ; The Journal of Clinical Investigation. June
1, 2001

Technical controversies

4. There have been controversies that adult stem cells can be a replacement for
embryonic stem cells. In general, the adult stem cells seem to be limited in
proliferation capabilities and the breadth of applications. The source of the cells is
also relatively limited. On the other hand, increasing evidences have documented
that adult stem cells can give rise to cells beyond their normal developmental
lineages so that they are more plastic than previously believed. Since the adult
stem cells can be more readily induced to produce relatively pure populations of
terminally differentiated cells for therapeutic applications, these adult stem cells
would have more immediate applications and interest from the industrial sectors.
Therefore, the guidelines that regulate the research and applications involving
these cells are also more urgently needed.

Scientific and Medical Considerations

5. Stem cells are found in the body, some more differentiated and committed than
others. When stem cells divide, some progeny develop into specific cell types
while others remain as stem cells, for the repair of tissues that have undergone
wear and tear, These stem cells are capable of continuously reproducing
themselves and serve to renew tissue throughout an individual’s life.

6. Although feasible, the following should be prohibited:

i Hybrid cloning - human (or animal) embryos generated asexually by
somatic cell transfer or similar cloning techniques where the nucleus of
an adult human cell is introduced into an enucleated human or animal
ovum (ES cells). This may be considered as either adult-hybrid or
embryonic (hybrid) stem cells.

Although there is much promising research and studies suggesting that
it is scientifically and technically limited, there is no legal restriction or
ethical guideline for this sort of hybrid cell, consent and risks.
Although the source is part adult, its hydrid nature alters the ethics
governing its development, use and application,

ii. Reprogrammed Adulis Cells
The derivation of stem cells from reprogrammed adult cells must also
be monitored as our knowledge and understanding of cell and organ
develop.
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7.

iii. Mixing of human and animal tissues
Should not be permitted. Must be in compliance with International
Regulations and Acts.

The need for an Ethical Oversight and Review Committee at the National and
Instituitional level and compliance by the private sector with these
recommendations is essential.

Legal and ethical issues

8.

Since adult stem cells do not involve Human Embryos, the major issues would
involve informed consent and analysis of risks associated with the use of such
cells in various applications. (NIH guidelines)

Provision should be made for not only hydrid, unforeseen but also case-by-case
circumstances in aspects relation to the retrieval to the application and all
intermediary stages of stem cell research.

Religious Perspective

10. As a multiracial country, Singapore is posed with numerous traditional and

religious beliefs. The retrieval, processing and application of stem cells must
comply with the general beliefs of these sectors. This may include the following:
o Respect for the dead

e Avoidance of cadaveric tissues and cell retrieved from cadavers

It is recommended that a study on the reactions of different relevant religions
towards these issues be commissioned.

Other issues

» Financial issues such as how the public funding can be used for such research.

o Restricted research such as the definitions and scopes of research activities
that certainly cannot be carried out such as intentionally removing biopsy
samples from patients without well-informed consent for research purpose
only.

s Identifier and ownership issues such as who owns the cells and how to track
the source of these cells, which tend to tremendous commercial implications
later.

» Guidelines for Informed Consent:
Guidelines for the use and application of biopsy or Cadaveric tissue must be
in accordance with stem cells research and international organ-tissue retrieval
and donation Act. Guardian and proxies of the deceased must have an
accurate account of their role in relation to the deceased. The organs or tissues
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must be offered with ne commercial or financial interest on the part of the
guardians or proxies. Written and informed consent must be obtained from the
donor.

Safety:

s Precaution to ensure non-oncogenic nature of cell, tissues or organs
transplanted or risk of tumors after transplantation.

Disease-free

Genetically sound- unpredictable mutations

Regulation of Human cellular and tissue-based products

Purity of the products

Oversight of the implementation of the guidelines

An Oversight and Review Committee is crucial and reports of misconduct
should be anonymously submitted to encourage individual responsibility in
ensuring the highest possible standard is maintained. Free, voluntary and
unanimous reporting of misconduct must be supported. The national
biomedical research funding bodies should also monitor and ensure strict
adherence to guidelines and standards across the country. The National Bio-
ethics Oversight and Review Committee would provide the public with
additional assurance that research on stem cells are undertaken appropriately.
An analogous division to the Criminal Practice Investigation Beureau, a
biomedical body looking into breach and misconduct in stem cell research
should be set up. This is important as unforeseen outcomes may arise such as
hyrid cells created which may no longer be from either the adult or embryo
and is allowed to develop. Hence, the duties of the Committee should include:

1. A review of research protocols

1i. Certification that the research proposed is in accordance with approved
protocols

iii, Public Registry of approved protocols

iv. Database of national and private research sponsors for stem cells
research.

V. Track the history and ultimate use of the stem cell and its products

Vi. Establish requirements and guidelines for funding bodies and private
SpPOnSsors.

vii.  Report annually to the HSR-BAC on the current state of the science of
stem cell research, emerging ethical or social concerns associated with
ethical research and the adequacy and appropriateness of the
recommendations at the time.

Development of GCP protocol for safe procurement, transportation of tissues
and transplantation.

Guidelines for laboratory to avoid cross contamination and infection.

Regulations on the prohibition of cross-species experimentation and clinical
applications of such experiments that involve human materials.
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UMBILICAL CORD STEM CELL - SCIENCE

Umbilical cord stem cells are stem cells collected from the umbilical cord at
birth. Normally, the placenta and its contents are discarded after delivery. It
has been found that stem cells can be collected from the umbilical cord before
the placenta is discarded.

Its current use is to repair the bone marrow after treatments for cancer, as it is
thought that umbilical cord stem cells are mainly haematological precursor
cells.

Until now, stem cells drawn from umbilical cord blood have been reserved
mostly for treating children. Because an umbilical cord contains only one-
tenth as many stem cells as a2 marrow donation, it was believed there was too
little tissue to reconstitute the immune defenses of an adult.

However, new research shows that because the umbilical cord cells proliferate
so rapidly, they can indeed be used to treat adults and may even replace bone
marrow and other sources of stem cells. Moreover, cord blood transplantation
“holds the promise of making it so everyone has & donor."

Cord blood stem cells are collected by hospitals before placentas are discarded
and so do not involve the controversy over use of stem cells from fetuses.

Cord blood cells, stored frozen at public stem cell banks, offer other key
advantages. They are immunclogically "naive," unlike cells from adults, and

are thus far less likely to trigger a common, life-threatening complication
called graft-versus-host disease.

Moreover, cells from newbomns are unlikely to contain viruses, unlike most
adults.

The current research emphasis is on developing ways to make stem cells from
cord blood multiply in the lab so there are more cells to transplant.

FProf Ng Soon Chye

Head

Department of Obstetrics & Gynaecology
Faculty of Medicine, NUS

As this submission is to be part of the deliberations of the Bio-Ethics Advisory Committee on Human
Stem Cell Research Sub-Committee, it will be relatively concise.
This submission is based on a review paper in preparation by Ng et al (2001).



HUMAN EMBRYONIC STEM CELLS: SCIENCE AND ETHICS

INTRODUCTION

I

Every day thousands of people of all ages are admitted to hospitals because of
disease of some vital organ. Some of these diseases do not have permanent
cures as yet and because of a dearth of transplantable organs, many of these
people eventually die. A dramatic example reported by the American Heart
Association is that only 2,300 of the 40,000 Americans who needed a new heart
got one (Scientific American, 1999). Even in Singapore there is a long line of
patients waiting for heart transplants. Cancer, HIV, diabetes and neuro-

degenerative diseases are other life-threatening ailments that add to this list.

An exciting new strategy is poised to revolutionize treatment for such diseases.
The ultimate cell, the human embryonic stem (ES) cell that can be engineered to
produce replacement cells of any type, help to create new tissues and eventually
new organs for transplantation has been developed. The ES cell commonly
referred to as the ‘mother of all cells’ promises to open a new era in regenerative
medicine with tremendous hope for the cure of a variety of incurable diseases.
However this new science has been recently surrounded by ethical sensitivities
because the source for derivation of such cells are human embryos and this has
impeded the progress of this science. This paper will address the science of ES
cell biology, critically evaluate the ethical sensitivities and recommend to the
Human Stem Cell Research sub-committee policies, with the hope of protecting
the rights and welfare of individuals while allowing this science to develop and

realize its full potential for the benefit of mankind.

THE SCIENCE OF ES CELL BIOLOGY

What are stem cells?

3.

Stem cells are unspecialized cells in the human body that are capable of
renewing themselves and also being able to specialize into other new cell types,

each with specialized functions.
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Sources of human stem cells

4.

Several sources of human stem cells have been recognized today. These have
been isolated from the preimplantation embryo, fetus and adult. Embryonic
stem cells have been confirmed to be widely pluripotent compared to fetal and

adult stem cells. Stem cell sources, acronyms and pluripotentiality are shown in
Table 1.

Sources for derivation of ES cells

5.
(a)

(b)
(c)

(d)

6.

Embryonic stem cells can be derived by a number of methods;

Human embryos created by in vitro in fertilization as a method for treatment of
infertility. These embryos are excess of fertility need and are voluntarily
donated by subfertile couples who no longer plan to use the embryos and do not
wish they be donated to other couples or be disposed.

Human fetal tissue following elective abortion.

Human embryos created by in vitro fertilization with sperm and eggs donated
for the sole purpose of providing research material.

Human or hybrid embryos generated asexually by somatic cell nuclear transfer
of the adult human cell nucleus into an enucleated human or animal egg

(therapeutic cloning).

Of the above four types, only types (a) and (b) have been utilized.

Human embryonic development

7.

Through the technology of in vitro fertilization it has been possible for the first
time to observe and accurately describe the stages and timing of early human

embryonic development (Bongso et al 1998; Table 2).
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Table 1: Sources of human stem cells

Name Acronym Source Pluripotentiality*
. 5 day old embryos . .
Embryonic stem cell ES (Blastocysts) Widely pluripotent
EG

Embryonic germ cell

Adult stem cell AS

First trimester abortuses

Adult tissues (Blood, bone-
marrow, umbilical cord,
liver, brain)

Pluripotency not confirmed

Not widely pluripotent
(multipotent)

*Pluripotentiality: ability to specialize into other cell types.

Table 2: Human embryonic stages observed each morning from day 1 to 6

Day (hr) Embryonic stage Description
. i
1 (18-20) Two Pronuclear stage Male and female pronuclei present 4[! hl‘ ﬁlml"mé
i

2 (48) Cleavage stage 4 cells e
3(72) Cleavage stage 8 cells discrete

Compacting 8 cells fusing
4 (96) Compacting 8 cells fusing

Compacted All cells fused (morula)

Early cavitating

5(120) Late cavitating
Early blastocyst
Expanding blastocyst

First signs of blastocoele

Distinct blastocoele, ICM, TE not distinct __

Distinct ICM, TE

Distinct ICM, TE; embryo diameter

increased

ICM: Inner cell mass (future ES cells); TE: Trophectoderm (future placental cells)
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8.  We now know that optimum numbers of motile sperm have to encounter an egg
with its enclosed cell vestments so as to produce optimum fertilization (10,000
sperm per egg per 100 pl of nutrients) (Bongso et al 2000). Interestingly,
optimum fertilization is completed in one hour (Gianorrali 2000). Visual
evidence of fertilization (the two pronuclear stage) is noticed only at 18-20
hours after sperm-egg interaction. Each pronucleus containing maternal and
paternal genetic make-up (23 chromosomes each) have not as yet fused or
joined to establish the 46 chromosome state. Fusion of both pronuciei
(syngamy) occurs at approximately 20 to 23 hours and the first cleavage
division (2-cell stage) occurs at 24-25 hours. This would be the completion of
Day 1 of embryonic development. At 48 hours (Day 2) the embryo is a ball of 4
cells, at 72 hours (Day 3) a ball of 8 cells with the cells fusing in some embryos
and on Day 4 is the cavitating stage when the first signs of a cavity (blastocoele)
is formed. Migration of cells within the embryo takes place between days 4 and
5 to produce on days 5 and 6 blastocysts at various stages of development. The
blastocyst is still a bail of cells, but the cells have migrated within the embryo to
form two distinct cell layers, the outer cell mass (trophectoderm) and inner cell
mass (ICM) (Table 2). The trophectoderm has about 200 cells, which form the
future placenta and the ICM about 30 cells that differentiate to form the future
foetus. The blastocyst is enclosed in a shell called the zona pellucida. ES cells
are isolated at this blastocyst stage from the 30 ICM cells. This 5 day old stage
is the best and the most optimal stage for ES cell derivation because the ICM

can be visually recognized (Table 2).

How are ES cells isolated and propagated

9. In vitro fertilized frozen surplus preimplantation stage 2 to 5 days old embryos
that are not used for clinical treatment are donated voluntarily with informed
consent by patients undergoing in vitro fertilization procedures. Frozen instead
of fresh embryos are used for ES cell derivation so as to give both husband and
wife ample time to think and agree whether such embryos should be donated for
this specific research. If the frozen embryos are 2 days old, they are thawed and
grown to the 5™ day (blastocyst stage) for isolation of the ICM. The ICM is
separated by immunosurgery and grown on mouse embryonic fibroblast feeder

cell layers. The mouse feeder cells are previously treated with mitomycin-C to
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arrest their growth and act only as a supplier of nutrients and specific
undifferentiating factors by cell to cell contact. After about 2 weeks, the
expanded ICM lump is separated from the feeder layer with enzymes,
dissociated into small pieces and re-grown on fresh mouse fibroblast feeder
layers. The ICM cells, now called ES cells are continuously grown in this way
to expand cell numbers. At alternate generations, an aliquot of ES cells are
injected under the testicular or kidney capsule of severely combined
immunodeficient (SCID) mice to allow the growth of these cells in 4 weeks into
differentiated human cells and tissues including gut (endoderm); cartilage, bone
and muscle (mesoderm) and nervous tissue, skin (ectoderm). These three
cellular layers (endoderm, mesoderm and ectoderm) have the potential to form
all the 210 cell types of the body and the ES cells are then confirmed truly and
widely pluripotent. Four such cell lines have already been developed in
Singapore with informed patient consent and according to NIH, USA and NUH

ethical committee guidelines.

Benefits of ES cells to mankind
10, ES cells hold promise to mankind in three major areas: (1) Transplantation

therapy (2) Pharmaceutical development (3) Human developmental biology.

1. Transplantation therapy

The potential therapeutic impact of ES cells in transplantation therapy is
enormous because of their capability to produce virtually unlimited quantities of
any cell in the body. Additionally, they have the potential to be genetically
engineered to prevent their immune rejection by the transplant recipient thereby
bypassing the need to provide each recipient with his‘her own ES cells via
therapeutic cloning. Examples of medically relevant cells that could be
developed from ES cells for human transplantation therapy are cardiomyocytes
for the treatment of myocardial infarction and congestive heart failure; neuronal
cells for the treatment of stroke, Parkinson’s and Alzheimer’s diseases; blood
cells for the treatment of blood related cancers and HIV (after genetically
engineering these cells to resist infection by the HIV virus); pancreatic islet cells
for the treatment of diabetes; skin cells for the treatment of wounds, burns and

for the cosmetic industry; and cartilage cells for the treatment of osteoarthritis.
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These clinical applications will involve direct injection of ES cell-derived
differentiated cells into the diseased sites. Further research could lead to
development of complex multi-cellular solid tissues and organs by encouraging

these cells to interact with scaffolds made of degradable polymers.

2. Pharmaceutical development

Permanent stable sources of normal differentiated human cells can be developed
for drug screening and testing, drug toxicology as well as new drug target
identification and the screening of teratogens (drugs causing birth defects)

extending the capability of current screening using animal cell lines, bacterial

and laboratory animal systems.

3. Human developmental biology

Since ES cells can be made to differentiate into a variety of functional cell types
in a laboratory dish, they offer a unique platform to understand and harness
nature’s mechanisms of embryonic development, tissue differentiation and
repair. Such understanding will contribute to the treatment of fertility disorders,
the prevention of premature pregnancy loss and diagnosis and prevention of
birth defects. The availability of ES cells may facilitate research in these areas

without the need to use human embryos or fetuses.

Unique characteristics of ES cells

i.  Wide pluripotency
HES cells can form virtually any cell in the body. They have been shown to
form derivatives of all three primary cell layers (ectoderm, mesoderm and
endoderm) in immunodeficient SCID mice (Reubinoff et al 2000) and hence
have the potential to be directed into gut, cartilage, bone, muscle (heart and
other muscle), nerve, skin, pancreas etc. Already differentiated adult stem cells
have limited pluripotency to form certain cell types for eg. bone-marrow to heart
in the mouse (Orlic et al 2001), bone-marrow to neurons in the mouse

(Brazelton et al 2000), bone-marrow to liver in the mouse (Petersen et al 1999).
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iii.

iv,

Self-renewing capacity

Under specific culture conditions ES cells can repopulate themselves while
remaining in an undifferentiated state. Their growth in vitro is also prolific and
as such once isolated from a few embryos they will be a continuous source of
normal pluripotent stem cells. The major benefit of the already developed 4
cells lines from 4 donated embryos is that they not only can be scaled up in large
numbers but also can be provided for research worldwide without the need to
isolate more cells from embryos or fetal tissue. It has not been possible to
maintain long-term self-renewing capacity of adult human stem cells in culture.
The ability of ES cells to propagate indefinitely in the undifferentiated state
without losing pluripotency is a feature that distinguishes these cells from all

other ‘multipotent stem cells’ discovered todate in the human.

Telomerase expression and immortalization

Telomerase is an RINA-dependent DNA polymerase which when reactivated in
normal cells allows their continual proliferation. ES cells express abundant
amounts of telomerase. The continuous steady release of telomerase activity in
ES cells conveys replicative immortality. Adult stem cells express telomerase at
low levels or only periodically and may therefore age and stop dividing with

time.

Normal genetic make-up with continuous growth

ES cells maintain a normal genetic make-up even after prolonged growth in
vitro. They do not undergo chromosomal changes, as is characteristic of most
adult cells grown in vitro. It is not known whether adult stem cells will show
such genetic changes with prolonged growth in vitro because as of now no adult

stem cell has been serially sub-cultured as a cell-line for many generations.

Isolation and availability

ES cells have been isolated from frozen embryos with very high efficiency (eg.
4-cell lines from 7 embryos, ESI). The cells propagated from these existing 4
cell lines are enough for research for all centers worldwide and can be scaled up
even further for application because of their prolific growth. (Biocentury, May

2001). Adult stem cells in the human body except for bone-marrow and
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umbilical cord cells are very few in number and not easily accessible in the
human body. The extent of growth in vitro is yet unknown for all adult stem
cells including bone marrow and umbilical cord cells. In some situations like
the brain, isolating the stem cells would be difficult and a dangerous procedure
itself. For some acute disorders there may not be long enough time to scale up

enough cells for treatment.

Current state of ES cell research

11.

Undifferentiated human embryonic stem cell lines from embryos have been
developed by two groups in the world (Bongso et al 1994; Thomson et al 1998;
Reubinoff et al 2000). One group (Thomson et al 1998) has 5 cell lines (with
patient consent for research only) with no compliance to NIH ethical guidelines.
The other group (Bongso et al 1994; Reubinoff et al 2000) have 2 cell-lines for
research (non-NIH compliant) and 4 cell lines for research and application
compliant with NIH, MOH, Singapore and NUH ethical committee guidelines.
All these cell linés have been serially propagated thus far at least 200 times and
have been confirmed pluripotent at all generations by demonstration of human
tissues in immunodeficient SCID mice. Whilst it is true that ES cells have the
potential to become every cell type in the body, they require certain triggers to
persuade them to develop along specific cell lineages. In the embryo for
example what cell type a cell will eventually become is determined by a
combination of factors including physical forces, electrical charges, hormones
and growth factors. All these forces combine to determine the cells future by
switching certain genes on and other genes off. Some of these triggers have
already been worked out for ES cells and pure nerve and heart cell lines have
already been developed that are undergoing characterization in animal models
{Reubinoff et al and Mummery et al, unpublished data). These tasks become
even more difficult to direct adult stem cells since nothing is presently known as

to what factors can de-differentiate already differentiated adult cells.

In the mouse, ES cells have been genetically stabilized into heart cells (Klug et
al 1996) and moedified into nerve cells with retinoic acid (Deacon et al 1998).
Recently, beating ventricular-like heart cells from murine ES cells were

separated in vitro (Muller et al 2000) and murine ES cells were successfully
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13.

directed into insulin-producing cells in vitro (McKay et al 2001). These cells
were able to release insulin in the presence of blood sugar. When ES-derived
murine nerve cells were transplanted into mice with spinal cord injuries and
brain disorders, engraftment of the injected cells into the diseased sites occurred
with improvement of nerve function (Deacon et al 1998). Similarly, the
transplantation of ES-derived heart cells into the scar tissue of ischaemic adult
mouse hearts showed engraftment, improvement of new blood vessel formation

(angiogenesis) and improvement of heart function (Klug et al 1996).

Getting human ES cells to turn into many cell types targeted against specific
diseases is an ongoing area of research. A lack of government funding for this
promising area of research has slowed down its progress because of the debate
on the ethical issues involved in deriving ES cells from human embryos. Once
these issues are cleared, the potential benefits are expected to be reaped at least

within the next 10 years.

THE ETHICS OF ES CELL BIOLOGY

Status of the human embryo

14.

15.

Just about anything with the label ‘embryo’ or ‘fetus’ arouses the concerns of
many people about the dignity of human life or human potential. It is important
to note that a 5 day old blastocyst is not yet a so called ‘embryo’. Any particular
cell in a blastocyst is as likely to become part of the placenta, which will be
discarded at, birth, as it is to become part of a ‘potential person’. Ethics
commissions in several countries including the United Kingdom (Warnock
report), the USA (NIH Human Embryo Research Panel, 1994), Australia and
Denmark have approved research on the human embryo up to 14 days. Up to 14
days it is more correctly called a ‘pre-embryo’ because the embryo has not
differentiated into tissues. At 14 days, a structure called the ‘primitive streak’
appears which later becomes the brain and spinal cord and which then
differentiates embryo from placenta. Before 14 days there is no possibility of

pain or sentience and no cells that will definitely become part of an individual.

It would not be right to readily dismiss the objections that using embryos for ES

cell research is an insult to human dignity. The frozen embryos used for ES cell

E3-9



derivation are in excess of fertility need and already abandoned by their parents
as by-products of other conception attempts. Currently these embryos have a
zero chance of ever maturing to human beings. Stem cell research offers the
cells more opportunity for life than they would otherwise see (Scientific

American, May 2001).

Do the potential benefits justify embryonic stem cell research?

16.

17.

Interestingly, knowledge gained thus far from the 4 existing ES cell-lines
confirm that ES cells are not only versatile but prolific in their growth. There is
virtually no limit to the quantity of stem cells that can be generated from these
few cell-lines (BioCentury, May 21, 2001). Interestingly, the efficiency was
over 60% to generate these 4 cell lines because they originated from 7 frozen
pre-embryos (Bongso and Fong 2001). These cell-lines are now virtually
immortal because they have been serially subcultured over 200 times and the
available cells can be supplied for researchers around the whole world forever
without destroying any additional embryos. Thus future research does not

depend upon continued use of pre-embryos.

Given the fact therefore that ethical sensitivities are now no more an issue for
ES cell research, the potential benefits in the final usage of these cells is
tremendous. Because of the versatility of these cells (widely pluripotent) almost
any disease has a potential cure by transplantation therapy once target cells or
tissues are derived by differentiating these ES cells. ES cell-derived nerve,
heart, blood and pancreatic cells will have cures for stroke, Parkinson’s disease,
Alzheimer’s disease, heart diseases, cancers and diabetes. Because ES cells are
widely pluripotent, prolific in their growth and ‘younger’ cells, they would be
the gold standard over adult stem cells for replacing bad tissue with good. Even
though they are donor cells unlike the patient’s own adult stem cells, their
histocompatibility genetic make-up can be engineered to prevent rejection after
transplantation. However, it is important to note that when attempting to seek
clinical benefits as fast as possible the use of both ES and adult stem cells for
research should be encouraged because we do not know at this point in time

which stem cell will be best suited for a particular disease.
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What source of stem cells should be used for research?

18.

Both ES and adult stem cells should be used as sources of cells for stem cell
research. Even though adult stem cells may be more convenient to use, the
scientific fact is that we do not yet know whether the adult stem cells necessarily
retain the full plasticity of ES cells. Research should and will continue on adult
stem cells and if they ultimately prove as capable as or better than ES cells, it
might then be wise to forsake ES cells in deference to the moral debate over
whether an embryo is really a human being. Until then, adult stem cell research
can only be an adjunct to ES cell work. Polls taken in the USA have suggested
that most of the American public think that ES cell research should continue.
This means that the American Congress must decide how to balance ethical
objections with the potential benefits of ES cell research. Should we ignore
research that offers the best hope for treating or curing many illnesses?
(Scientific American, May 2001). The overwhelming consensus among the real
scientists involved in both ES and adult stem cell research is that no avenue of
stem cell research can be safely ignored (The Scientist, May 28, 2001). We
simply do not know what types of cells would work best for particular diseases.
In January 2001, after contentious debate lasting more than 8 hours the British
House of Lords voted overwhelmingly to allow research on ES cells (The
Scientist, May 28, 2001).

NIH guidelines for research using human embryonic stem cells

19.

On August 25, 2000, the NIH, USA brought into effect its guidelines allowing
research on human embryonic stem cells. This was after receiving 50,000
comments from members of Congress, patient advocacy groups, scientific
societies, religious organizations and private citizens. (NIH Website, Aug,
2000). In its guidelines the NIH concluded that it was possible that no single
source of stem cells is best or even suitable/usable for all therapies. Different
types of sources of stem cells may be optimal for the treatment of specific
conditions. In order to determine the very best source of many of the
specialized cells and tissues of the body for new treatments or cures, it was
concluded that it was vitally important to compare the potential of adult stem
cells with that of ES cells. Unless all stem cell types were studied the

differences between adult stem and ES cells will not be known.
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20. The conditions for the derivation and utilization of ES cells from human

embryos set out by the NIH are described below.

i,

iii.

The ES cells must be derived from human embryos that were created for
the purpose of fertility treatment and were in excess of the clinical need of
the individuals seeking such treatment. It must be ensured that the
donation of human embryos in excess of the clinical need is voluntary and,
no inducements, monetary or otherwise, should have been offered for the
donation of human embryos for research purposes. Fertility clinics and/or
their affiliated laboratories should have implemented specific written
policies and practices to ensure that no such inducements are made

available.

There should have been a clear separation between the decision to create
embryos for fertility treatment and the decision to donate human embryos
in excess of clinical need for research purposes to derive pluripotent stem
cells. Decisions related to the creation of embryos for fertility treatment
should have been made free from the influence of researchers or
investigators proposing to derive or utilize human pluripotent stem cells in
research, To this end, the attending physician responsible for the fertility
treatment and the researcher or investigator deriving and/or proposing to
utilize human pluripotent stem cells should not have been one and the

5ame person.

To ensure that human embryos donated for research were in excess of the
clinical need of the individuals seeking fertility treatment and to allow
potential donors time between the creation of the embryos for fertility
treatment and the decision to donate for research purposes, only frozen
human embryos should have been used to derive human embryonic stem
cells. In addition, individuals undergoing fertility treatment should have
been approached about consent for donation of human embryos to derive
pluripotent stem cells only at the time of deciding the disposition of

embryos in excess of the clinical need.
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iv.

Donation of human embryos should have been made without any
restriction or direction regarding the individual(s) who may be the
recipients of transplantation of the cells derived from the human

pluripotent stem cells.

Informed consent should have been obtained from individuals who have
sought fertility treatment and who elect to donate human embryos in
excess of clinical need for human embryonic stem cell research purposes.
The informed consent process should have included discussion of the
following information with potential donors, pertinent to making the

decision whether or not to donate their embryos for research purposes.

Informed consent should have included:

i.

il.

iit.

1v.

vi.

A statement that the embryos will be used to derive human pluripotent

stem cells for research that may include human transplantation research;

A statement that the donation is made without any restriction or direction
regarding the individual(s) who may be the recipient(s) of transplantation

of the cells derived from the embryo;

A statement as to whether or not information that could identify the donors
of the embryos, directly or through identifiers linked to the donors, will be

removed prior to the derivation or the use of human pluripotent stem cells;

A statement that derived cells and/or cell lines may be kept for many

years;

Disclosure of the possibility that the results of research on the human
pluripotent stem cells may have commercial potential, and a statement that
the donor will not receive financial or any other benefits from any such

future commercial development;

A statement that the research is not intended to provide direct medical

benefit to the donor; and

E3-13



]
[

vii. A statement that embryos donated will not be transferred to a woman’s
uterus and will not survive the human pluripotent stem cell derivation

Process.

Derivation protocols should have been approved by an Institutional Review
Board (IRB) established in accordance with NIH or FDA regulations, The
conditions for the derivation and utilization of ES cells from human fetuses set

out by NIH are described below.

As a policy matter, deriving or utilizing human pluripotent stem cells from fetal
tissue should comply with the informed consent law applicable to fetal tissue
transplantation research together with the following conditions. The informed
consent process should have included discussion of the following information
with potential donors, pertinent to making the decision whether to donate fetal

tissue for research purposes.

Informed consent should have included:

1. A statement that fetal tissue will be used to derive human pluripotent stem
cells for research that may include human transplantation research;

ii. A statement that the donation is made without any restriction or direction
regarding the individual(s) who may be the recipient(s) of transplantation
of the cells derived from the fetal tissue;

iii. A statement as to whether or not information that could identify the donors
of the fetal tissue, directly or through identifiers linked to the donors, will
be removed prior to the derivation or the use of human pluripotent stem
cells;

iv. A statement that derived cells and/or cell lines may be kept for many
years;

v,  Disclosure of the possibility that the results of research on the human
pluripotent stem cells may have commercial potential, and a statement that
the donor will not receive financial or any other benefits from any such
future commercial development; and

vi. A statement that the research is not intended to provide direct medical

benefit to the donor.
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Financial issues

25.

As suggested in the NIH guidelines this commitiee agrees that monetary
inducement for the donation of human embryos or fetuses for research must be
prohibited. The only payment that can be proposed should be one that does not
exceed the reasonable costs associated with the transportation, processing,
preservation, quality control and storage of ES cells. In order to scale-up and
direct the ES cells as fast as possible for therapeutic purposes the results of ES

cell research may have commercial potential and must therefore be allowed.

Identifiers

26.

If identifiers were to be removed ES cell investigators would not be able to
conduct certain genetic studies or develop therapeutic materials. Thus, as
recommended in the NIH guidelines, the term ‘identifier’ should refer to any
information from which the donor can be identified, directly or through
identifiers linked to the donors. Furthermore since information identifying the
donor may be necessary if the derived tissues or cells are to be used in
transplantation, it is necessary to state that the informed consent should notify
donors whether or not identifiers will be retained. Since ES-derived tissues
(heart, nerve, blood etc) will be the best match for the donor supplying the
embryos for ES cell derivation, the donor should not be given privilege in the
fruits of the successful research either by getting preferential treatment,
payments or any other benefits. DNA could also be an identifier and as such all
donors of human embryos or fetal tissue should be told that identifiers such as
DNA will be retained with the samples. Although DNA can be used to
determine an individual from whom a tissue sample was taken, this can be done
only when one has a sample from both the tissue in question and the putative

donor. It cannot be used to identify an individual out of a population.

Rights, duties and responsibilities of those handling stem cells for research

27.

The following actions may be taken by the awarding agency funding the
research. Firstly, compliance to certain guidelines (eg. NIH) can be largely
determined prior to the award of funds. Regular progress reports could be
requested so as to monitor the research. If necessary the awarding agency can

impose  special conditions on the award including increased

E3-15



oversight/monitoring/reporting requirements for an institution, project or
investigator. I an awardee fails to comply with the terms and conditions of the
award, the awarding apency may withhold funds pending correction of the
problem or, for more severe enforcement, disallow all or part of the costs of the
activity that was not in compliance, withhold further awards for the project, or
suspend/terminate all or part of the funding for the project. Individuals or
institutions m'ay be debarred from eligibility for all government financial
assistance in the future. Harsher punishments than those suggested above will
only discourage scientists from getting involved in potential curative stem cell

research,

ES Cells and therapeutic cloning

28.

Cloning or ‘nuclear transfer’ in general is of two types viz., reproductive and
therapeutic cloning. The process in producing a clone in both cases is the same
(generation of an embryci' by electric pulse after transplanting any cell with 46
chromosomes into an enucleated human or animal egg). The difference lies in
the use put to the generated embryo. In reproductive cloning, the resulting
embryo is transferred to the uterus of a woman to deliver a baby. It is important
to note that the development of animal reproductive cloning todate has shown a
widespread pattern of problems in pregnancy, foetal abnormalities and early
deaths of newborn animals. Animal reproductive cloning was stron gly criticized
in a recent report where it was stated that there is no such thing as a normal
clone. Around 75% of cloned cows die in the first two months of pregnancy and
miscarriages go on right to the end (Cohen and Concar, 2001). Thus, it has been
stated as to why would anyone in their right mind want to clone a human being
when animal cloning can go disastrously wrong. This therefore makes it quite
clear that for the foreseeable future it would be criminally foolhardy to attempt
to clone human beings quite apart from the very strong ethical objections
(Bruce, 2001). Thus, this committee recommends very strong objections to
producing embryos genetically identical to another human being (reproductive

cloning).

In therapeutic cloning, ES cells can be derived from the nuclear transferred

embryo and these cells can be directed into useful cells and tissues that will
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30.

benefit mankind. One advantage of deriving differentiated cells from nuclear
transferred ES cell lines is that the transplanted cells may not be rejected
because the genome of the donor cell used for the nuclear transfer comes from
the recipient. However, the major obstacle to therapeutic applications is
obtaining stem cells for every given patient. The second limitation is the recent
evidence suggesting that the efficiency of producing nuclear transferred ES cell
lines was very low (8.8%). In this study using the mouse model, the authors
obtained 398 blastocysts from 1016 reconstructed eggs (39.2%) using tail-tip
and cumulus cells. From these 398 blastocysts only 35 cell lines (8.8%) were

developed. (Wakayama et al 2001).

It would seem illogical to disallow the creation of embryos for stem cell
research through in vitro fertilization clinics and at the same time allow the
creation of therapeutically cloned embryos for ES cell research. The use of
frozen spare embryos from fertility treatments would be a use of an embryo that
would be disposed of anyway. Thus, the deliberate creation of human embryos
for research via any means must be disallowed. Once therapeutic cloning is
allowed it would be easy for someone misguided enough to get to the next step
and allow them to be implanted to produce a fully cloned human being. The US
congress under the Bush Jr administration recently banned federal and private
funding for therapeutic cloning research (NIH, June 2001). Interestingly,
guidelines proposed recently allowed Canadian scientists to derive stem cells
from human embryos left over from fertility treatments or fetal tissue obtained
from elective abortions. However, the 10 member Canadian panel opposed the
donation or sale of sperm or eggs to create embryos for the sole purpose of
generating stem cell lines. It also urged a moratorium on creating human
embryos by therapeutic cloning stating that the underlying science was flimsy
and that the practice would inevitably lead down a slippery slope to human
cloning (Kondro, 2001). Very recently, Germany also paved the way allowing
researchers to import ES cell lines from other countries for research. However,
the creation of human embryos solely for research as well as therapeutic cloning

was disallowed (Steghauss — Kovacs, 2001).
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Cross-species hybrid cells

31.

One speculative means to the same end as therapeutic cloning is to produce non-
viable human embryos within cow eggs for ES cell research. The concept is the
same as nuclear transfer except that the donor human cell is introduced into an
enucleated cow egg instead of a human egg. Although theoretically feasible,
one would have to be quite sure that the use of the animal egg as a host for the
human cell has no adverse effect on the eventual human cell lines. Even though
it would avoid the creation of a viable human embryo, the mixing of human and
animal genetic material at such a profound level would raise major clinical and
ethical objection by most people. Thus, cross-species experimentation must be

strongly discouraged.

What happens once a HES cell line has been established?

32.

33.

Once an ES cell line is established the cells can go on proliferating forever in an
undifferentiated state and can be made immortal. Thus the need for more
embryos or cell lines is not necessary. A few cell lines are adequate for the
whole world. At any stage of proliferation if a single ES cell is transferred to
the uterus of a woman, it cannot develop into a complete human being. If
transferred in large numbers into the human body without directed
differentiation there is the risk of producing teratomas (tumours). Thus it is
imperative that ES cells be first directed into specific cell types and tested in

animal models before transplantation into humans.

Once ES-cell derived heart, nerve, blood etc cell types have been produced, their
usefulness in curing disease though transplantation therapy should first be tested
on laboratory and larger animal models before direct human transplantation.
For this reason therefore transfer of human ES-derived cells to animals
(xenografting) to ensure safety and efficacy must be allowed. Thus
xenotransplantation of human ES derived cells to specific laboratory and large
animals such as mice, rats, primates and pigs must be permitted for reasons of
convenient testing, accurate assessment of functional clinical outcome, genetic
closeness to the human and histocompatability. For research, the ES or ES-
derived cells should not be sold to other researchers but instead distributed free

so as to expedite the clinical benefits to mankind as scon as possible.
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Clinical trials

34. The same regulations governing any clinical trial should be applied to ES-
derived cells. Before applying such cells in the human, these newly derived
cells must be screened for microbes and safety. There must be adequate
counseling, informed consent, privacy and confidentiality regarding the clinical
application. The participants should not be entitled to any benefits or share in
the fruits of success of the clinical trial. The possible cure of the specific illness
in itself is a benefit. During the counseling process, the participant should be
informed that the procedure is at histher own risk and there would be no

compensation for such risks.

Prof Ariff Bongso

Research Professor

Department of Obstetrics & Gynaecology
Faculty of Medicine, NUS
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ETHICAL CONSIDERATIONS IN STEM CELL RESEARCH

General remarks

1.

2

The entire field of biomedical research and technique is changing very fast.
It is therefore necessary to try and find basic or fundamental principles that
apply generally, and to avoid a situation where ad hoc rules are set up only
to be quickly overtaken by further developments.

Stem cell research includes both theoretical (or basic) and applied (or
practical) aspects. The main intended benefits are:

a) Theoretically, advancing understanding of tissue differentiation,
development, repair and ageing.

b) Practically, the therapeutic use of undifferentiated tissue for organ/tissue
replacement or repair.

The distinction between theoretical and applied research, in any field, is one
of time scale. In the long run, theoretical advances find application. In the
short term, research can address immediate problems, Others problems may
arise unanticipated, however. If we knew the outcome of research in
advance, we would not have to do it in the first place. Therefore, the benefits
of research, like its results, cannot be completely specified in advance. The
costs, similarly, cannot always be foreseen. Such costs may include ethical
and social costs.

Ethical and social issues arise to some extent whenever scientific research is
carried out, because the outcome affects people. In particular, such issues
arise in biomedical research because the interests of potential beneficiaries
may compete with, and may have to be considered together with costs to
society or to other individuals, such as donors. There are relatively clear-cut
guidelines on research ethics available elsewhere, e.g. US NIH guidelines on
research on human embryonic stem cells.

Medical practitioners have obligations to individual patients, and therapeutic
or preventive application of research findings has to be moderated on a case
by case basis, such that there is a clear and identifiable benefit and no
important general principle is contravened.

Then boundary between therapeutic, preventive, and non-therapeutic
intervention is difficult to mark clearly. For example, the principle of
mtervention to improve on natural genetic endowment would seem to have
been established by some uses of cosmetic plastic surgery (for example,
breast enhancement). Similarly, recourse to abortion as a method of family
planning is only loosely therapeutic, (on the argument that proceeding to
term jeopardises the mother’s mental state) and is primarily a quality of life
issue.

Stemn cell research raises a number of such issues, which seem to fall
naturally into two groups:

E4-1



a)  Issues surrounding the origins of stem cells, in particular, the use of
embryo stem cells. Even if it is assumed or determined that the source
embryos would never have been enabled to develop as individuals, the
use of such tissues does raise assumptions about the status of embryos
which have to be addressed. Similarly any claim that no further
recourse to embryos is needed does not remove the obligation to
address the issues, since the need may still recur. In any event moral
principles have retrospective application, though the passage of time
may blunt their urgency in particular cases.

b) Issues relating to the use of stem cell tissue. In general the issues are
similar to those relating to organ donation and focus on the need for
appropriate regulation.

Stem cell research also prompts consideration of the potential non-
therapeutic use of biomedical techniques, which might also include ¢loning,
genetic modification, and artificial fertilization. These techniques allow the
power to intervene actively in the physical creation, maintenance, alteration
or repair of humans. In so doing they call into question many of the
conventional assumptions about the propriety of interfering with the
creation or modification of people. They may also be seen as threatening the
conventional structure of families.

It should be noted that these ethical issues do not hinge upon a distinction
between what is natural and what is not. There is no necessary convergence
between what is natural and what is best, though there may be (for example,
in recommending mothers to breast feed). In its entirety, medical science is
concerned with interventions, whether preventive, therapeutic, surgical,
emergency, or aimed at improving quality of life and recommending healthy
lifestyle choices. In this sense, it is never natural, though it is ultimately
based on the scientific study of natural biclogical phenomena.

10. The issues raised in 7 and 8 above are considered in more detail in the

following sections.

The origins of stem cells and the use of embryos

11.

13.

Stem cells may come from the sacrifice of embryos, or from adults in the
form of umbilical cord or bone marrow tissue donations. There is some
difference of opinion as to the merits and potential of stem cell lines from
these respective sources, and the extent of likely future requirements for
embryos. Balance of opinion appears to be that embryo stem cells have
greater potence and potential for therapeutic use than adult cells. However,
the ethical issues need to be considered anyway.

As regards adult sources of stem cells the sourcing is not very controversial
and is considered under the issue of regulation.

Acceptability of the use of human embryo tissue for stem cell supply is more

controversial. Such use raises ethical issues centred on the question of
whether or not human embryos can be regarded as disposable for benevolent
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14.

purposes. An embryo used for the sake of its stem cell tissue is not able to
develop to term, and a potential human being is denied existence.
Regularising the use of embryos in this way in effect devalues their future
human potential in favour of their immediate value as a source of tissue.
This is not necessarily an unjustifiable priority, since no realistic possibility
of development may ever have existed, but it certainly needs to be
examined. The extent to which an embryo should be regarded as having a
right to life is disputed and raises strong views, even though an embryo is by
definition not a foetus.

Reasons for suggesting that it is acceptable or actually morally desirable to
use embryo tissue hinge on arguments that propose that the embryo (as
distinct from the foetus), is not entitled to full human status, plus arguments
to the effect that the embryos which may be used in stem cell research would
never in any event have developed as people. Specifically it can be argued
that :

a) An embryo is only a potential foetus. It has undifferentiated tissues and
its form and stage of development are not yet recognisably human. It has
no differentiated nervous tissue and so cannot feel pain.

b) A potential foetus and an actual human should not stand in a relation of
equality where human rights are concerned. The needs of adult humans
or children deserve more consideration than the needs of embryos,
where there is a conflict. This is because adults or children carry an
investment of experience (realised potential) and are self-aware.

c) By extension of (b) it could paradoxically diminish respect for human
life to extend the rights and privileges of an adult human to an insentient
embryo and treat them as equivalent. It could be seen as implying that
awareness and sentience entail no corresponding consideration.

d) Embryos available as a source of stem cells are in practice those that
would in any event not have been allowed to develop to term, having
been engendered for other purposes such as fertility treatments.

e} It is morally objectionable to deny people the benefits of embryo stem
cells if (a) to (d) above are accepted. There is ample precedent for
sacrificing foetuses in abortions, so an embryo, which is the precursor to
a foetus, cannot rationally enjoy a more privileged position if the
benefits are deemed as great or greater.

f) The requirement for further embryos may be very modest.

g) Creation of embryos specifically for stem cell tissue might be deemed
justifiable under (a) to (c) above, but practically speaking it is preferable
to outlaw this practice on the utilitarian grounds that the less respect for
human life is apparently called in question in the use of embryo stem
cells, the better. Moreover, there are objections to reproductive cloning
of embryos (see below). It might be useful occasionally to create an
embryo for therapeutic cloning, i.e. as a source of stem cells genetically
identical to the anticipated host. However, to eliminate the danger of
facilitating an illegitimate reproductive cloning attempt, it might be
wiser to simply outlaw all cloning.



15. However, the arguments set out above will not satisfy those who maintain
that from the moment of conception an embryo is a human being and should
be treated accordingly. Arguments for according full human status for
embryos can be summarised as follows:

a) It diminishes respect for human life not to treat embryos as de facto
humans, the arguments above notwithstanding,.

b) By extension of (a), once a decision is made to deny human status in
principle to embryos, a precedent will have been set which may
extended to other categories of human beings such as the profoundly
disabled or the elderly infirm.

c) Using embryo tissues conflicts with some religious convictions.

16. This particular issue is not one that is likely to be rationally resolved to the
satistaction of all parties, because the commitments to positions are often
driven by moral or religious conviction. However, the following
considerations seem salient from the point of view of developing a policy:

a) Singapore is a secular state, and in the interests of religious tolerance and
social harmony specific religious convictions cannot be the basis for
determining policy. However, no-one should be compelled to act
contrary to their religious or moral convictions. Therefore, if an embryo
is to be used in stem cell research, it cannot be in contradiction to an
expressed religious or conscientious objection by persons in loco
parentis, if any.

b) Similarly, no person should be compelled to destroy or help destroy an
embryo in contradiction to religious conviction.

c) There is already established legal and medical precedent in Singapore
that a foetus does not in all circumstances enjoy the rights of a post-
partum child.

d) The line between an embryo and a foetus is not arbitrary.

e) The argument that respect for the disabled or elderly infirm will be
undermined by regarding embryos as expendable in some circumstances
might be mitigated by recognition that a potential benefit of stem cell
research is the means to assist these very groups. It is arguable that
respect for life actually benefits from the appropriate and controlled use
of embryo stem cells.

f) Sources that rely on the principle of voluntary donation by informed
consent of adult donors are preferable to sources that rely on termination
of embryo potential, all else equal.

17. Two fallacious arguments may be mentioned:

a) Many embryos spontaneously abort anyway, so it is acceptable to utilise
embryos in research. The fact that something is frequent does not mean it
is acceptable; moreover, spontaneous abortions may reflect biological
unviability of particular embryos, and cannot be a ground for asserting
the general expendability of embryos.

b) Destroying an embryo might be destroying a potential genius. This
argument is sometimes produced in debates over abortion, but it is
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18.

fallacious on two grounds. It is selective (it overlooks the fact that one
might as easily be destroying a potential retardate), and it is inequitable
(implicitly asserts a greater moral right to life of a particular class of
people, viz., potential geniuses).

The importance of respect for human life is not in question, but it is best
expressed by regulating, not prohibiting, the use of embryos.

Issues relating to the use of stem cell tissue.

19.

]
b2

Normally the keeping or disposal of human organs or tissue is treated with
respect or even reverence, because it is a part of some individual person, or
even a complete person, and because it is normally evidence of death. The
exception is when organs or tissues are donated. A stock of stem cell tissue
has somewhat the character of a stock of blood in a blood bank. Taken
together, developments in transplant technology and stem cell research
might be held to undermine the idea that there is anything special about
human tissue per se. Rather, it supports thee view that tissue is quite separate
from the individuals whom it comprises. This argument is developed in 20-
23 below.

Over time, the constituent cells of the body, other than neurons, replace
themselves. Even neurons, however, grow and alter their synaptic
connections. These facts make it impossible to reduce an individual’s
identity to a collection of tissues, because these tissues change over time
though the person they instantiate does not. People are therefore defined by
the integrated action of their tissues.

If the function of a tissue is maintained, its physical embodiment can change
without prejudice to the integrity of the person as a whole. Some, in defining
a person, would wish to argue an additional immaterial but essential
constituent such as a soul or a mind. Others of a more materialist persuasion
might feel that we have no need for recourse beyond the fully functioning
brain to account for individuality. In either case, however, there would be
wide agreement that integrated functioning is important for a coherent
person to exist, i.e. that it is the nature of the system as a whole and not
merely its parts that is important. This reflects a shift from structure to
function as the defining mark of a person.

If this is granted, it follows that tissue derived from stem cells can be used to
repair or construct body organs, as can artificial materials, without any
ethical complications arising from an unnecessary sense of residual
ownership. For example, if animal tissues, say, or artificial hearts, or
synthetic blood, functioned equivalently to the corresponding natural human
article, they could be used in therapeutic ways without incurring any ethical
dilemmas. Tissues are just tissues.

Clearly some implications of this dissociation of tissues from people as
individuals could offend taste or religious belief. For example, many people
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might find the idea of animal tissues or organ transplants distasteful, or in
some cases prohibited by their religions, but taste and prohibitions are not
ethical issues. Treatment is voluntary and no-one need undergo a procedure
they find unacceptable. Tissue donation and organ transplants have been
generally recognised as acceptable. The exceptions tend to be belief systems
generally hostile to medical or surgical interventions, preferring in principle
other forms of therapeutic intervention, or none. No-one, however, is
compelled to accept medical or surgical interventions, and debate tends to
arise only over in the case of minors, where the beliefs of parents or
guardians can conflict with the rights of minors as recognised in law.

A further implication is that an individual does not retain ownership of tissue
once donated, nor do they have any unique claim on the benefits of research.
This does not preclude arrangements analogous to autologous blood
donations in any situation in which stem cells could appropriately be
maintained for the benefit of the donating individual.

Examples of acceptable donations and their ethical justification include:

a) Blood donation: immediate saving of life, minimal risk to donor.

b) Bone marrow transplants: long term saving of life or delaying death.
Slight operative risk to donor.

c) Kidney donation: long term saving of life, sparing the expense and
inconvenience of dialysis; some operative risk to donor and recipient,
and long term loss of reserve function in donor, who has to rely on a
single remaining kidney.

d) Organs donated upon death of the donor: long term saving of life at no
cost to the donor; some potential pain or distress to relatives in the
process of securing permission where required (i.e. other than under
prearranged donation schemes), or where relatives may object to
donation for their own reasons irrespective of the donor’s wishes.

The ethical principles that apply in cases like this can be summarised as
follows:

a) Donor choice. People are free to donate tissue or organs. However, as
there may be a risk to the donor, this choice should be one made freely.
For this reason donations are not acceptable where there is a conflict of
interest such that a donor might feel impelled to donate despite a health
disadvantage. Examples arise when tissue or organs are sold, or donated
for a consideration. Only autologous or unpaid anonymous donations
avoid this problem.

b) Donor information. It is necessary that donors be clear, and if necessary
reassured, as to the scope and limitations of use of donated tissue,
including their agreement to relinquish rights over the tissue and the
research or treatments that use it, which have to be determined by
research and clinical criteria.

c) Donor competence. When the donor is incompetent, being dead, or not
of sound mind, decisions have to be made by proxy. The default is that
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27.

28.

donation does not occur unless the law provides for an alternative default
or other provisions have been made.

The donation of stem cell tissue by consenting informed adult donors,
whether for research or therapeutic purposes, does not seem (o raise
additional ethical issues per se, over and above those inherent in donation
generally. The risks are low, or non-existent.

In general, therefore, the issues of regulation appear very much capable of
accommodation within the rules applicable to organs, and there need be no
qualms about research with, or therapeutic use of, adult stem cell tissues.

Non-therapeutic use of biomedical techniques

29.

30.

Emerging biotechnologies, including stem cell research, offer the potential
for proactive use of technology to actually design or improve humans, as
opposed to therapeutic uses that correct defects, repair injuries, or cure
diseases. This implies a great increase in the control that can be exerted over
people and society. How then is this control to itself be regulated? This is the
concern that lies behind the catchphrase ‘playing God’. It may be noted that
the concern is over the design. For example, we at present grant parents
more or less unlimited rights to produce accidental children by unassisted
natural reproductive processes.

To illustrate the problems raised by proactive genetic engineering consider
the following hypothetical scenario. If we could in fact freely specify the
genotype - as affecting characteristics, personality, ability, physical form and
gender of our infants - what restrictions would we want to put upon that
choice, and how administer them? If we take a time frame of, say, 20 years,
it is by no means clear that this scenario is entirely hypothetical. However, it
is instructive to try and imagine, given relatively unlimited power of design,
the ways in which we might then see reasons to curb it.

For example:

a) Possibility of choice raises the possibility of losing it and substituting
totalitarian control.

b)  The interests of parents may conflict with each other, or their children,
or state interests (e.g. gender choices under a one child policy).

c) Ignorance of pleiotropic genetic effects or interactions might subvert
good intentions.

d) It undermines the notion of individual autonomy to (in effect) create
designer children, because the designer (parent, doctor, etc.) carries the
responsibility for the kind of person created.

e) The intentions of parties may not necessarily be benevolent.

f)  Insofar as an argument from what is natural has any force, it has force
in arguing for a conservative approach to engineered change, because
human nature, being a product of evolutionary pressures, is an



31.

33.

integrated whole. Piecemeal ‘improvement’ may prove undesirable in
the long run in unforeseen ways.

g)  Those who reject an evolutionary approach for religious reasons would
however see engineered change as ethically objectionable or even
blasphemous because it usurped the role of the creator.

Examples of potential active interventions designed to improve and design
people might include

a)  Selecting or creating foetuses with favourable genetic characteristics or
of a desired gender (as against aborting or discarding those with
unfavourable characteristics, actual genetic defects, or of undesired
gender).

b)  Attempting or planning to clone children (the nearest equivalent being
the natural occurrence of monozygotic twins).

c) Delaying the implantation/birth of a twin to optimise child-rearing (for
example, by spacing out children, or in order to gain the experience of
difficulties facing the first twin which could then be anticipated in a
second identical sibling).

d) Using stem cell tissue for organ improvement (as against therapeutic
replacement or repair).

Such possibilities would be controversial precisely because they actively go
beyond the therapeutic and remedial. As long as medical science was
essentially remedial, it enjoyed an accepted ethical position embodied in the
Hippocratic oath (cure your patients, do no harm, keep secrets). Once it
became possible to go beyond therapy, other issues were raised. Even within
therapeutic medicine and surgery there are of course many ethical issues, for
example those surrounding consent with children or assisted death, but new
ones are raised by new technologies which allow, in effect, a eugenic or
design component.

In addition, human societies in general, and certainly in Singapore, take the
family unit as core to society as we know it or wish it to be, and techniques
that seem to affect or undermine the norm of the family are apt to be found
objectionable. It is where families are concerned that the idea of a natural
way of doing things has its greatest appeal. Much of the resistance to
alternative family arrangements, such as same sex marriages or voluntary
single parenthood, extends also to biomedical techniques that extend the
frontiers of what might be possible. Thus, questions arise if, for example,
post-menopausal mothers seek to bear children, or parents seek to take
action to replace a lost child with another of the same sex, or with a cloned
offspring. In the normal way of things, parents have no say in determining
the genotype of their offspring. A cloned or genetically modified individual,
however, is beholden to his or her creators/modifiers for specific
characteristics. This obligation is different from and somewhat beyond the
normal family obligations of a natural child. In a very definite sense a
designed child therefore less an autonomous or unique individual. The
possibility of invidious comparisons also arises once the possibility of an
element of ‘design’ is introduced.
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34.

35.

36.

This point needs elaboration. Once it becomes possible to create or modify
individuals, the concern arises that those who are less favoured may feel
more discriminated against or made to feel excluded more than they
otherwise would, because of the implication that imperfection could have
been avoided, and that someone is culpable. This is a known effect in certain
conditions, such as dyslexia, schizophrenia and autism, where for many
years parents were made to feel guilty and children inadequate, because it
was believed, in some quarters, that these conditions were a result of
inadequate instruction or parenting. The acceptance of dyslexia as having a
neuropsychological basis removed this guilt; the idea of the
*schizophrenogenic mother’ is not now widespread, and autistic children are
no longer regarded as the product of aloof and detached parents. However,
some of this guilt might be restored if it became possible to avoid dyslexia,
or schizophrenia, or autism, by sunitable genetic engineering or by choice of
embryos. A similar argument extends by analogy to any mental or physical
condition such as intelligence or looks, where an element of genetic
modification is possible.

The general claim is therefore that the unpredictability of the individual
genome is critical to preservation of individuality.

It would seem therefore, that considerations such as those under 30-35
above should lead to a reluctance to countenance proactive non-therapeutic
interventions and eugenic trends generally.

Conclusion

37.

38.

Given that stem cell research is likely to yield benefits for organ and tissue
repair and replacement, the ethical issues it raises are those of supply and
regulation. In the actual use of stem cell tissue in this way there is no general
ethical objection. The issue of obtaining embryo stem cells is ethically
tesolvable.

When active non-therapeutic techniques are considered, including
techniques using stem cells, a conservative position is recommended, since
there are a number of reasons for caution, especially ignorance of the
consequences and concerns as to the implications for individual integrity.

Issues raised by the Bioethics Advisory Committee

39.

BAC 1. The potential benefits do seem to justify stem cell research, because

a)  There is obvious benefit in exploring ways in which tissues or organs
might be repaired using non-differentiated tissue. The entire principle
of using tissue in this way is a new one, and while it is too soon to
know the limits of what will prove possible, there can be little doubt
but that the possibilities ought to be pursued.

b) The benefits and outcomes of research cannot be fully specified in
advance.
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40.

41,

43,

44,

45.

BAC 2. The merits of embryonic stem cells over other stem cells are
debated, but there are grounds for arguing that they have the greatest
pluripotenicy and are in general preferable to cells from other sources. The
concerns over sacrificing embryos are not sufficient to outweigh this merit.

BAC 3. It is hard to argue for a restriction on stem cell research to areas with
a high level of benefit, This is an issue of prioritisation in research, and
priority in funding and support might be given to areas likely to show the
greatest benefit. However, the uncertainty of the research enterprise is such
that rather than restrict it, a policy of selective prioritisation might be more
appropriate. There are no ethical reasons for an actual prohibition on
research in advance. Individual research proposals will in any case need to
be considered by ethics committees which will take into account both the
details for the proposed procedures and its likely theoretical or practical
benefit.

BAC 4. Clear guidelines exist elsewhere for informed consent, and should
be adopted in Singapore also. In general, however, the donation of stem cells
should not be linked to financial benefits or benefits in treatment.

BAC 5. A code of conduct analogous to those governing the management of
donated organs or tissues generally will be needed.

BAC 6. It is argued that it is ethically acceptable to utilise embryos. It is
probably neither necessary not desirable to create embryos for research or as
a source of stem cells. It might be ethically justifiable to do so should the
need exist, but in practice the need can apparently be met from embryos or
foetuses incidental to other procedures such as abortion or fertility treatment,
and there need be no ethical objection to their use for research. Specifically,

a) Ethically, stem cells from aborted foetuses could be used, but
practically are not an ideal source.

b) Embryos from fertility treatment can ethically be used whenever there
is no prospect of such embryo ever developing to term.

¢} It should not be necessary to create embryos for research in vitro.

d) In theory, therapeutic cloning is ethically acceptable, but in practice it
might be wiser to ban it.

e}  Reproductive cloning should certainly be disallowed

f)  Sale and commercial supply of embryos should be disallowed.

BACT.

a) Xenografting and xenotransplantation raise no unique ethical problems
so long as the principle of voluntary agreement to treatment is
observed. There need be no objection in principle to research in this
area.

b) Sale and commercial supply of stem cells should preferably be
disallowed, in favour of some system of distribution that recognises
and evaluates the clinical and research intentions of prospective users
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46. BAC 8. It is difficult to see specific ethical objections to cross-species
experimentation per se. However, there is widespread public concern over
issues of genetic modification generally. It would be advisable to limit cross-
species experimentation except in cases where a clear anticipated benefit is
unattainable by other means.

47. BAC 9. The issues raised regarding trials appear no different from those in
other areas of research. For example, the extent to which trials might need to
be conducted on animals or humans is determined by the need for reasonable
certainty as to the safety and efficacy of a procedure.

Dr John Elliott
Associate Professor
Department of Social Work & Psychology, NUS
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SOMATIC CELL NUCLEAR TRANSFER (CLONING) - SCIENCE

Intreduction

1.

)

Nuclear transfer involves transferring the nucleus from a diploid cell (
containing 30-40,000 genes and a full set of paired chromosomes) to an
unfertilised cocyte from which its chromosomes have been removed. The
technique involves several steps: synchronization of the donor nucleus into GO
phase of its cell cycle; transfer into an “enucleated” oocyte; fusion of the 2 cells;
activation of the “hybrid” cell; and growth of the cell into an embryo. The
nucleus itself can be placed into the peri-vitelline space of the oocyte or the
intact cell can be injected directly into the oocyte. In the former case, the oocyte
and donor cell are normally fused and the 'reconstructed embryo’ activated by a
short electrical pulse. In the sheep (as with Dolly), the embryos are then cultured
for 5-6 days and those that appear to be developing normally (usually about

10%) are implanted into foster mothers.

Nuclear transfer is not a new technique. It was first used in 1952 to study early
development in frogs and in the 1980's the technique was used to clone cattle
and sheep using cells taken directly from early embryos. In 1995, Ian Wilmut,
Keith Campbell and colleagues created live lambs - Megan and Morag - from
embryo derived cells that had been cultured in the laboratory for several weeks.
This was the first time live animals had been derived from cultured cells and
their success opened up the possibility of introducing much more precise genetic

modifications into farm animals.

In 1996, Roslin Institute and PPL Therapeutics created Dolly, the first animal
cloned from a differentiated somatic cell taken from an adult animal (Wilmut et
al, 1997). In August 1998, Wakayama et al published a report of the cloning of
over 50 mice by nuclear transfer. Since then, the cloning of cattle, sheep, mice,
goats and pigs have been reported, but not for rabbits, rats, monkeys, cats or

dogs.

There are differences in early development between species that might influence
success rate. In sheep and humans, the embryo divides to between the 8- and 16-

cell stage before nuclear genes (“genomic activation”) take control of
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development, but in mice this genomic activation occurs at the 2 cell stage. In
1998, a Korean group claimed that they had cloned a human embryo by nuclear
transfer but their experiment was terminated at the 4-cell stage and so they had

no evidence of successful reprogramming; there was no publication.

Currently, success rates remain very low in all species, with published data
showing that on average only about 1% of 'reconstructed embryos' leading to
live births. Many cloned offspring die late in pregnancy or soon after birth, often
through respiratory or cardiovascular problems. Abnormal development of the
placenta is also common and this is probably the major cause of fetal loss earlier
in pregnancy. Many of the cloned cattle and sheep that are born are much larger
than normal (“large fetus syndrome”). The high incidence of abnormalities is
not surprising. Normal development of an embryo is dependent on the
methylation state of the DNA contributed by the sperm and egg, and on the
appropriate reconfiguration of the chromatin structure after fertilization. Somatic
cells have very different chromatin structure to sperm and 'reprogramming' of
the transferred nuclei must occur within a few hours of activation of
reconstructed embryos. Incomplete or inappropriate reprogramming will lead to
dysregulation of gene expression and failure of the embryo or fetus to develop

normally or to non-fatal developmental abnormalities in those that survive.

A major effort is now being made to identify systematic ways of improving
reprogramming, through: (1) known mechanisms involved in early
development, and in particular on the ‘imprinting' of genes; (2) technological
advances in genomics to screen the expression patterns of genes to identify
differences between the development of 'reconstructed embryos' and those

produced by in vivo or in vitro fertilization.

Applications of SCNT

1.

7.

Cloning in Farm Animal production

Nuclear transfer can in principle be used to create an infinite number of clones
of the very best farm animals. In practice, cloning would be limited to cattle and
pigs because it is only in these species that the benefits might justify the costs.

Cloned elite cows have already been sold at auction for over $40,000 each in the
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US but these prices reflect their novelty value rather than their economic worth.
To be effective, cloning would have to be integrated systematically into
breeding programmes and care would be needed to preserve genetic diversity. It
would also remains to be shown that clones do consistently deliver the expected
commercial performance and are healthy and that the technology can be applied

without compromising animal welfare.

Production of Human Proteins for Therapy

Human proteins are in great demand for the treatment of a variety of diseases.
Whereas some can be purified from blood, this is expensive and runs the risk of
contamination by HIV or Hepatitis C. Proteins can be produced in human cell
culture but costs are very high and output small. Much larger quantities can be
produced in bacteria or yeast but the proteins produced can be difficult to purify
and they lack the appropriate post-translational modifications that are needed for

efficacy in vivo.

By contrast, human proteins that have appropriate post-translational
modifications can be produced in the milk of transgenic sheep, goats and cattle.
Output can be as high as 40 g per litre of milk and costs are relatively low. PPL
Therapeutics has produced alpha-l-antitrypsin through such an approach, and
this protein is due to enter phase 3 clinical trials for treatment of cystic fibrosis
and emphysema in 2001. Nuclear transfer allows human genes to be inserted at
specific points in the genome, improving the reliability of their expression and

allows genes to be deleted or substitutes as well as added.

Xenotransplantation

The chronic shortage of organs means that only a fraction of patients who could
benefit actually receive transplants. Genetically medified pigs are being develop
as an alternative source of organs by a number of companies, though so far the
modifications have been limited to adding genes. Nuclear transfer will allow
genes fo be deleted from pigs and much attention is being directed to eliminating
the alpha-galactosyl transferase gene. This codes for an enzyme that creates

carbohydrate groups which are attached to pig tissues and which would be
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13.

14.

largely responsible for the immediate rejection of an organ from a normal pig by

a human patient.

Cell Based Therapies

Cell transplants are being developed for a wide variety of common diseases,
including Parkinson's Diseases, heart attack, stroke and diabetes. Transplanted
cells are as likely to be rejected as organs but this problem could be avoided if
the type of cells needed could be derived from the patients themselves. The
cloning of adult animals from a variety of cell types shows that the egg and early
embryo have the capability of 'reprogramming' even fully differentiated cells.
Understanding more about the mechanisms involved may allow us to find
alternative approaches to 'reprogramming’ a patient's own cells without creating

( and destroying ) human embryos.

With such cells, the potential in clinical use will include the following:
a) Replacement tissues & organs;

b) Prevention of immunological tissue rejection;

c) Enhancement of immunological survellance; and

d) Gene therapy

The implications of such clinical applications include the ability to treat and

overcome aging, disease, cancers, myocardial infarctions, renal failure, liver

failure, and genetic disorders.

These cells will form the basis of new therapies in the battle against death and
disease — cell-based therapies will be the next major approach in medicine. The
simplest approach is to seed satellite cell clusters of healthy donor progenitor
cells in a diseased or dysfunctioning organ, and this may be all that is necessary.
The next level is to produce primordial or rudimentary organs with primordial
cells which can replace the diseased organ in part or in whole. The final step is
to develop the organ completely ex-vivo, probably in conjunction with

xenotransplantation, before transplant.
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Limitations of nuclear transfer

15.

16.

17.

18.

SCNT has many limitations currently, especially its low success rates, but this is
due to the infancy of the technique. As basic understanding of this fundamental

manipulation improves, success rates will improve.

Other requirements for cloning are an appropriate supply of oocytes and
surrogate mothers to carry the cloned embryos to term. Use of animal oocytes is
an alternative, but this approach poses many questions, both scientific and
ethical. In fact, the fusion / introduction of human nuclei into animal oocytes is

not permitted in many guidelines related to SCNT.

Cloning of endangered species will be possible by using eggs and surrogates
from more common breeds of the same species. It may be possible to clone
using a closely related species but the chance of successfully carrying a
pregnancy to term would be increasingly unlikely if eggs and surrogate mothers
are from more distantly related species. Proposals to 'save' the Panda by cloning,
for example, would seem to have little or no chance of success because it has no

close relatives to supply eggs or carry the cloned embryos.

Plans to clone extinct species have attracted a lot of publicity. An Australian
project aims to resurrect the "Tasmanian tiger' by cloning from a specimen that
had been preserved in a bottle of alcohol for 153 years. Another research group
plans to clone a mammoth from 20,000 year old tissue found in the Siberian
permafrost. Unfortunately, the DNA in such samples is likely to be fragmented
and the chances of reconstructing a complete genome is highly unlikely.
Moreover, nuclear transfer requires an intact nucleus, with functioning

chromosomes.

Reproductive and Therapeutic Cloning

19.

There are 2 forms of SCNT: reproductive and therapeutic. The former results
from replacement of the cloned embryo into a surrogate mother, to allow
pregnancy and a live-birth. This approach is important in animal technology and
farming, as well as in the pursuit to clone endangered animals. Reproductive

cloning of a human is not permitted by many governments and agencies.
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Therapeutic cloning is the production of cloned cells to produce tissues and/or
organs, mainly to improve healthcare treatments. This approach is that taken by

many research groups and companies.

Because SCNT requires the production of an embryo, the cells produced are
completely toti-potent, ie able to produce a complete individual, and that is the
basis of reproductive cloning. As the embryo develops further, it is possible to
collect only the inner cell mass cells of the embryo (the part of the embryo that
forms the fetus and hence all the possible tissues in the body, except the placenta
and placental membranes which come from the trophectoderm) and hence

embryonic stem cells.

Strategies to produce Stem Cells

22,

All cells contain the genetic material and instructions in its DNA to form all the
proteins and enzymes in the life of the animal or person from whom it comes.
There is now a major research effort in unraveling the time sequence and
relational positioning to understand developmental processes. With this
understanding and knowledge it will be possible to produce progenitor cells that

can develop into specific tissues that are needed.

It is now appreciated that adults have stem cells in certain tissues to enable
repair and re-population, and that these stem cells can de-differentiate to re-
populate tissues of different types. Hence one strategy is to de-differentiate adult
stem cells, from tissues that have them in abundance, eg adipose and bone
marrow. Because the age of the individual may have a bearing on the telomerase
length of the stem cell, it is logical to move to stem cells which can be collected
at birth. Umbilical cord stem cells are found in the umbilical cord and the
placenta that are usually discarded following the birth of the child. Many
institutions are now realizing the potential benefits to collect such cells, which
can be stored for the child’s own use in the future, or matched for donation if
necessary. These cells, obtained from a fully formed individual, though at

different ages, are multipotent, in that they can form several types of cells.
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Another strategy is to go even earlier into a developing embryo or fetus to

obtain stem cells that are pluripotent. This has been discussed by Ariff Bongso

in his submission.

The last strategy is to produce a cell that is completely totipotent, and that can
only come from an embryo that is able to produce a complete individual, ie with
the cells that can produce the placenta and membranes in addition to the fetus,
This is different from embryonic stem cells that can only produce the embryo,
and not the placenta. This is achieved through somatic cell nuclear transfer to re-
program its nucleus to “go-back™ completely to its very first division
(*cloning™). The added advantage of this approach is that the genetic material is
that of the donor, and hence, there is no ethical repulsion, cf a donated cell /

organ, or immunological rejection.

The best strategy, with the least controversy, is to re-instruct an adult
differentiated somatic cell to form a progenitor cell of a specified tissue type

without the need to form an embryo.

Embryonic Stem Cells

27.

The source of embryonic stem cells can be classified into 3 main groups: Wild-

type ES cells; Genetically-altered ES cells; and ES cells from SCNT.

To limit ES cells to a few cell-lines can have major potential repercussions.
These ES cells are genetically identical to the donor. Widespread use of these
cells would be similar to producing a large number of chimeras with a link to
only a few donors; as there is no one without any form of recessive genes, it

would be tantamount to allowing widespread propagation of a gene mutation.

Another potential problem is the propensity of ES cells to form teratomas; in
fact it is this property that characterizes an ES cell. Hence introduction of ES
cells which are not properly differentiated into a particularly cell line may result

in formation of a tumour (Solter, 1999).
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SOMATIC CELL NUCLEAR TRANSFER (CLONING) - ETHICS

30.

31.

Many ethical and moral concerns have arisen over the potential applications of
the cloning technology. The technology is still in its infancy and in the
meantime, society as a whole has time to contemplate which uses of the
technology might be acceptable and which would not. It is also impossible to
predict all potential applications of a new technology. Most will be beneficial
but all technology can be misused in one way or another. The solution is not to

regulate the technology itself but how it is applied.

There is also concern that scientists are "playing at God". However, mankind
has always been altering nature. Animals were first domesticated about 5000
years ago and selective breeding since has produced modern strains of livestock,
plants and pets which are very different from their original progenitors. In
medicine, our current life expectancy of well over 70 years is a result of direct
intervention in nature, from improved prenatal care, vaccination and use of
antibiotics. The human condition is still far from perfect and there is no

particular reason now to call a general halt to what most people view as

progress.

Prof Ng Soon Cliye

Head

Department of Obstetrics & Gynaecology
Faculty of Medicine, NUS

As this submission is to be part of the deliberations of the Bio-Ethics Advisory Committee on Human
Stem Cell Research Sub-Committee, it will be relatively concise.
This submission is based on a review paper in preparation by Ng et al (2001).
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PREIMPLANTATION GENETIC DIAGNOSIS

INTRODUCTION

L.

[

Inherited genetic diseases have been a dreaded problem for some families
attempting to conceive a child. If affected parents or carriers of genetic
disorders wished to avoid transmitting a condition to their child, they can choose
to have prenatal diagnosis of their fetus. Amniocentesis or chorionic villus
sampling enables cells from the fetus to be collected and sent for genetic

analysis. They could then choose to terminate the pregnancy if the fetus is
affected.

Preimplantation genetic diagnosis (PGD) is the prevention of the birth of
affected children in couples at genetic risk by sampling and genetic testing of
nuclear material obtained from blastomeres or polar body biopsy of the embryo
thus enabling selection and transfer of only normal embryos to achieve a normal
pregnancy and birth of a healthy baby. In this way, couples do not have to
experience the agony of aborting affected fetuses.

BACKGROUND

3.

The first clinical PGD was reported by Handyside and co-workers' who
described the sexing of preimplantation embryos at risk for sex-linked disease
by performing embryo biopsy at the cleavage stage and sexing with Y-specific
DNA amplification. A few years later, the introduction of fluorescent in situ
hybridization (FISH), a method in which fluorescent labeled, chromosome-
specific probes are hybridized to metaphase or interphase chromosomes were
reported, allowing sexing of embryos as well as aneuploidy screening®. Single
gene disorders have been diagnosed with the polymerase chain reaction (PCR).
DNA analysis is performed either on biopsied blastomeres or on sampled first
and second polar bodies.

BIOPSY METHODS
(i) Polar Body Biopsy
4.  The first and second polar bodies contain the complementary genotype to the

(i)

oocyte. To remove the polar bodies, the oocyte is held with a holding pipette
with the polar body at the 12 o’clock position. Using a sharp needle, a slit is
made in the zona pellucida tangentially to the polar bodies. With a thin pipette,
the polar bodies are removed from under the zona and transferred to a PCR tube
or glass slide for analysis.

Cleavage Stage Biopsy

This is the most widely used technique. The advantage of cleavage stage biopsy
is that the genetic constitution of the embryo is completely formed and thus
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comparable to genetic material obtained at prenatal diagnosis. Embryos are
usually obtained after intracytoplasmic sperm injection (ICSI). This avoids
contamination with sperm, which is important when PCR is used and reduces
the possibility of failure of fertilization with insemination. A hole is made in the
zona pellucida of the embryo by applying Acid Tyrode’s solution or using a
laser. A pipette is inserted through the hole and one blastomere is aspirated and
removed from the embryo for analysis. Diagnosing one or two cells isolated
from 8-16 cell embryos may occasionally fail to detect mosaicism.

METHODS OF DNA ANALYSIS

(1)
6.

(ii)

10.

In Situ Hybridization

In situ hybridization permits the analysis of genetic material of a single nucleus
in metaphase or interphase, by incubating a fixed dried cell with a specific
probe, which binds to the gene of interest. The gene probe is labeled with
fluorescent markers (FISH) and allows numerical chromosome analysis.

The advantage of FISH is that, since the cells do not have to be in metaphase,
interphase nuclei and even arrested cells can also be analysed. The choice of
appropriate probes allow the exact identification of the chromosomes.
Unfortunately, only limited numbers of chromosomes can be analysed at one
time. However, new developments in the near future eg. Comparative genomic
hybridization (CGH), spectral karyotyping (SKY) and DNA chips will allow
analysis of all chromosomes.

Polymerase Chain Reaction

Polymerase chain reaction (PCR) allows amplification of well-defined DNA
sequences enzymatically in an exponential way. The boundaries of the
amplified fragment are determined by a couple of primers which anneal to the
denatured template DNA and which then form the starting point of a DNA
polymerase to synthesize the complementary strand. The gene of interest is
thus amplified for identification.

Contamination is an important problem in single-cell PCR : when the sample
contains only two copies of the DNA under investigation, one copy of
extraneous DNA can lead to misdiaganosis. Two sources of contamination can
be distinguished. The first, from cellular sources, contains whole genomic
DNA, while the second is carry-over contamination from products of former
PCR reactions.

Another problem encountered with PCR is allele drop-out (ADO) where an
affected allele may fail to amplify during PCR. ADO would create a particular
problem for the correct diagnosis of autosomal dominant diseases if the affected
allele would fail to amplify and in compound heterozygotes when autosomal
recessive diseases were concerned.
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INDICATIONS

11.

Although PGD is an early form of prenatal diagnosis, it will not be an
alternative for chorionic villus sampling or amniocentesis in all cases. There are
several situations in which PGD would be beneficial:

(i) In parents who have a genetic diseases or are carriers and have concurrent
fertility problems necessitating treatment with IVEF

(i) Some parents have personal histories of prenatal diagnosis followed by
termination of pregnancy for affected fetuses. Some may feel they cannot
cope with another failure and would prefer IVF and PGD

(iii) Another group of patients have moral, emotional or religious objections to
termination of pregnancy and see PGD as the only way to have unaffected
children

CURRENT STATE OF THE TECHNIQUE

12

e

13.

14.

15.

16.

Since the first report of clinically applied preimplantation genetic diagnosis], the
numbers of fertility centers performing PGD and the numbers of PGD
treatments have risen steadily.

The European Society of Human Reproduction and Embryology (ESHRE)
formed a PGD Consortium in 1997 to study the long-term efficacy and clinical
outcome of PGD. Their latest published report includes data from 886 couples,
1318 PGD cycles and 162 babies®. The data was collected from 27 in-vitro
fertilization (IVF) centers who are actively practicing PGD (Table 1). Apart
from these centres involved in the Consortium, other centres in the USA, Russia,
Belarus, Colombia, Cyprus, Finland, Jordan and Turkey are performing PGD.

Apart from aneuploidy diagnosis, several genetic diseases have been tested for.

These include autosomal dominant, autosomal recessive and sex-linked
disorders (Table II).

The data for PGD for aneuploidy screening showed that a total of 6025 oocytes
were retrieved, a fertilization rate of 62% was achieved, biopsy was successful
in 99% of cases and 63% of embryos undergoing FISH had a diagnosis. Only
36% of embryos were deemed suitable for transfer.

The data for PGD of inherited disorders showed that from a total of 10267
oocytes collected, a fertilization of 63% was attained, 81% of embryos were
suitable for biopsy and 96% were successfully biopsied. The diagnosis was
obtained in 86% of these biopsied embryos and 43% were suitable for transfer.
From the initial number of oocytes collected, only 18% were finally diagnosed
as suitable for transfer, which confirms the need for the retrieval of large
numbers of oocytes for a successful PGD cycle,

PROBLEMS ENCOUNTERED WITH PGD

17

Couples wishing to avail themselves to PGD will have to undergo in-vitro
fertilization (IVF). This involves time, expenses and at the end of a cycle, the
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18.

uncertainties of success at a pregnancy. It is a process of decreasing numbers as
the embryos diagnosed as suitable for transfer will be few.

The possibility of a misdiagnosis will be dependent on the experience, care and
technical expertise of analysis.  Sources of error include mosaicism,
contamination of DNA material for PCR and allele drop-out. Hence, most
centres still recommend that couples having PGD undergo a confirmation test
with prenatal diagnosis.

FUTURE APPLICATIONS OF PGD

19.

In future, improved genetic and DNA analysis techniques will improve the
accuracy of diagnosis of the preimplantation embryo. There will also be more
genes that can be identified and some other applications would include diagnosis
of Mendelian disorders using linked polymorphic markers and structural
chromosomal abnormalities using centromeric and telomeric probes.

As deranged chromosome complements have been identified in first trimester
pregnancy failures, aneuploidy screening and transfer of euploid embryos may
in future be used to improve assisted reproductive technology (ART) success
especially in older patients with repeated IVF failures and recurrent abortions.

Tt is possible that with improved genetic diagnosis, other less fatal or debilitating
genetic disorders may be presented as choices for PGD eg. HLA screening,
BRCA gene testing for cancer predisposition.

Dr. Christine Yap

Consultant

Department of Obstetrics & Gynaecology
Singapore General Hospital
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TABLE I. Centres Involved in ESHRE PGD Consortium

1 Sydney IVF

2 | University of Adelaide

3 Melbourne IVF

4 Centre for Medical Genetics, VUB, Brussels

5 | Centre for Preimplantation Genetic Diagnosis, Aarhus University Hospital,
Aarhus

6 Hopitaux Beclere et Necker, Paris

7 | Institut de Genetique et de Biologie Moleculaire et Cellulaire, Strasbourg

8 St Sophia’s Childrens Hospital, University of Athens

9 IVF and Genetics, Athens

10 | Department of O&G, Rambam Medical Centre, Haifa

11 [ IVF and Infertility Centre, University of Bologna

12 | SISMER, Bologna

13 | PGD Working Group, Maastricht

14 | Stichting Klinische Genetica Zuid-Oost Nederland, Maastricht

15 | Department of O&G, Samsung Cheil Hospital, Sungkyankwan University,
Seoul

16 | Instituto Dexeus, Barcelona

17 | Unitat de Biologia Cellular, Univ. Autonoma, Barcelona

18 | Department of Clinical Genetics, Karolinska FHospital, Stockholm

19 | Assisted Conception Unit, St. Thomas’ Hospital, London

20 | Department of O&G, University College, London

21 | Institute of O&G, RPMS, Hammersmith Hospital, London

22 | School of Biology, University of Leeds, Leeds

23 | Department of O&G, Baylor College of Medicine, Houston, Texas

24 | Department of O&G, University of Florida, Florida

25 | Jones Institute for Reproductive Medicine, Norfolk, Virginia

26 | New York University Medical Center, New York

27 | Institute of Reproductive Medicine and Science, St Barnabas Medical
Center, New Jersey

EG6-6




TABLE II. Genetic diseases that have been tested with PGD

] Autosomal recessive

Cystic fibrosis
Beta-thalassaemia
Spinal muscular atrophy
Tay-Sachs disease

Rh Isoimmunization
Gaucher disease

Sickle cell anaemia

. Autosomal dominant

Myotonic dystrophy
Huntington’s disease
Charcot-Marie-Tooth disease
Neurofibromatosis type I
Marfan syndrome
Osteogenesis imperfecta

. Sex-linked

Duchenne and Becker’'s muscular
dystrophy

Haemophilia

Fragile-X syndrome

Mental retardation

Wiskott-Aldrich syndrome

Charcot-Marie-Tooth

Retinitis pigmentosa
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LEGAL AND ETHICAL ISSUES PERTAINING TO
PREIMPLANTATION GENETIC DIAGNOSIS

Introduction

1.

Preimplantation Genetic Diagnosis (PGD) is a procedure that aims to select
genetically defective embryos before they have a chance to develop. It is a
procedure that is done in conjunction with in vitro fertilization (IVF). Hence it is
necessary to outline the legal and ethical implications of IVF as they are relevant
to the discussion of the issues related to PGD.

Relevant Legal Issues

0y

2.

Eligibility/Access to Treatment

Currently, there is no specific legislation relating to the entitlement of a person
to gain access to treatment services. In the Singapore context, due to the social
and economic mores of our society, this treatment (if approved) will be
restricted to only married heterosexual couples who may or may not be fertile.

However in the absence of any legislation or case law supporting this situation,
potential problems may arise in the event a determined couple who does not fit
into this category wants to have this procedure performed. There is nothing to
stop them from trying to enforce their desire in court.

But given the prevailing situation in Singapore which is generally a non-litigious
society and where such unconventionality is frowned upon, it is an unlikely
scenario. However in order to avoid this problem, it is necessary to list down
clearly the prerequisites that must be fulfilled in order to be eligible and have
access to treatment and draw up a list of guidelines to make sure they are strictly
enforced to avoid any ambiguity.

Conscientious Objection

The right to ‘conscientious objection’ is contained in section 6 of the
Termination of Pregnancy Act (Cap 324). Section 6 provides as follows:

(1) Subject to subsection (3), no person shall be under any duty whether by
contract or by any statutory or legal requirement to participate in any treatment
to terminate pregnancy authorised by this Act to which he has a conscientious
objection.

(2) In any legal proceedings the burden of proof of conscientious objection
referred to in subsection (1) shall rest on the person claiming to rely on it and
that burden may be discharged by such person testifying on oath or affirmation
that he has a conscientious objection to participating in any treatment to
terminate pregnancy.
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10.

I1.

Although it is a provision that relates to the termination of pregnancy, it may be
invoked in an analogous situation such as the performing of a PGD or IVF
procedure, Essentially, the right to conscientious objection allows a doctor,
nurse or other individual to refuse to ‘participate’ in a licensed activity to which
they have such a conscientious objection. Such a matter of conscience is widely
understood to cover religious, moral or other Principled beliefs that lead the
individual to conclude that the activity is wrong.

In trying to establish when such a right may be used, difficulties may arise. It is
not clear whether the individual must object to participating in a whole class of
activity or whether he may also object to participating only in particular
situations or parts of a licensed activity.

An example cited by [an Kennedy and Andrew Grubb of how such a right may
be exercised is as follows. Would an individual’s objection to being involved in
embryo biopsy fall within such a right even if he has no objection to IVF in
principle? There is no clear answer though they are of the view that it may be
argued that this right only permits an individual to have a conscientious
objection to a class of activity but does not allow an individual to pick and
choose which parts of the licensed activities he is prepared to be involved in2

Consent to Use and Control of Genetic Material

Consent is relevant in two distinct ways. First, there is a need for those who are
donating genetic material and those being treated for infertility to consent to the
medical procedure. Secondly, the issue of consent arises with regard to the
future use or storage of an individual’s genetic material.

(a) Consent to the Procedure

A donor of genetic material or a patient undergoing infertility treatment must
consent to the medical interventions involved. This is to avoid any later
difficulties that may arise in trying to establish the legitimacy of the child born
after treatment.

In Singapore, the Law Reform Committee of the Singapore Academy of Law
produced a report on the status of children born through artificial conception in
1995. A bill entitled the Status of Children Act has been proposed so as to clear
up the issue of the legitimacy of a child conceived in such a manner. Though not
yet enacted into law, it would be useful to refer to it. The URL is as follows:

http://www.lawnet.com.sg/freeaccess/Ircr/Artificial Conception.PDF
(b} Control of gametes and embryos
The issue at hand here concerns the extent to which the providers of gametes

and embryos may exercise legal control over their genetic material. Currently
there is no legislation or cases in Singapore which address the issue in question.

Man Kennedy, Andrew Grubb, Medical Law: Text with Materials, 2™ ed Butterworths, London (1994)

2 Ibid
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What may be helpful here is the position in England under the Human
Fertilization and Embryology Act 1990 (Cap. 37 of 1990) (“the HFEA™). There
is an elaborate scheme of consents that vests control of gametes and embryos in
the providers of the genetic material. Schedule 3 to the Act requires that a
gamete provider must, at the time that the gametes are procured, indicate in a
written consent what use(s) those gametes may be put to. The gametes (or any
resulting embryos) may only be used in accordance with those consents.

13. It is recommended that a regime that will specifically address this issue as to
who has control over such genetic material be established. It will be prudent to
state clearly who possesses such control and how excess genetic material will be
treated (destroyed, used for further research, etc). It is emphasized that this issue
of consent with respect to control is a very important issue that needs to be
clarified before anything medical procedure begins.

14. The current state of the law is not clear. However there is a great potential that a
Pandora’s box may be opened if such a regime 1s not properly established before
treatment begins. Issues such as whether these embryos are to be considered as
human or not and who has the right to decide the fate of the genetic material are
examples of the thorny issues that may arise if this issue is not properly
addressed prior to the beginning of treatment.

15. It will be useful to see how the US attempts to address this issue. The American
Bar association has come up with a discussion draft entitled ‘Model Assisted
Reproductive Technologies Act’ which may be view online at

http://www.abanet.org/ftp/pub/familv/art monograph.doc

(4) Medical Confidentiality

16. Every doctor has a duty of confidentiality to his patients, a duty founded in the
medical codes of ethics and the law. The basis of the common law duty of
confidence is for the benefit and protection of the patient. Hence it is not
absolute and may be waived or released by the patient.

17. In the context of PGD, it follows therefore that a doctor is not to disclose to the
parties involved each of the other’s medical information in the absence of the
parties’ consent. A breach of patient confidentiality renders a doctor liable to
disciplinary action by the profession as well as legal liability with respect to the
patient. A patient may file a negligence suit in the event any unauthorised
disclosure of confidential information causes him damage.’

18. TIn order to avoid legal liability, a doctor must obtain a patient’s consent to
communicate information about his medical condition. Such consent may be
obtained expressly or impliedly. Disclosure should only be done in appropriate
circumstances and patients should be told when such information is to be
disseminated.

? Catherine Tay, Medical Confidentiality: Ethical & Legal Issues
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19.

(a)

b
N

(b)

Negligence

As a tort, negligence consists of a legal duty to take care and breach of that duty
by the defendant causing damage to the plaintiff.4 With respect to medical law,
there are two aspects of medical negligence that are of relevance here namely
negligent counseling and negligent diagnosis.

Counseling and Negligence

One of the most significant issues in recent years is the amount of information
which a patient ought to be given if a doctor is acting with due professional skill
and care, If the doctor fails to give the patient the amount of information which
ought to be given, it is now generally held to amount to negligence in law.’

If a genetic counselor or doctor fails to advise prospective parents of the risk
(however small) of genetic illness in the foetus, the parents of an afflicted child
may choose to raise an action against him in respect of his negligence. In the
United Kingdom, there is no doubt that damages will be awarded in respect of
negligent counseling,r.6

The concept of informed consent whereby a doctor is under a fiduciary duty to
ensure that a patient understands what the risks are involved in undergoing or
foregoing certain treatment forms part of the law in the US and Canada.
Singapore however does not ascribe to that practice as we follow the English
position which provides that so long as the doctor follows the practice adopted
by a responsible body of doctors in relation of what or what not to tell, he or she
will not be negligent.

Diagnosis and Negligence

The Bolam test is the controlling test in Singapore with respect to medical
negligence. It is stated as follows:

“The test is the standard of the ordinary skilled man exercising and professing to
have that special skill. A man need not possess the highest expert skill at the risk
of being found negligent ... it is sufficient if he exercises the ordinary skill of an
ordinary competent man exercising that particular art.”

In essence, a doctor will not be found negligent if he exercises reasonable care
and skill. Even if there is a body of opinion that takes a contrary view, a doctor
is not negligent if he is acting in accordance with such a practice. Thus liability
only arises if a doctor fails to match that standard of care in carrying out his duty
as a professional.

4 Michael A. Jones, Textbook on Torts, 5% ed Blackstone Press Ltd, London (1997)
% Douglas Cusine, Legal issues in human reproduction, Dartmouth Publishing Co Ltd, England (1989)
% Mason & McCall Smith, Law and Medical Ethics, 4" ed Buttterworths, London (1994)
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Relevant Ethical Issues

25.

Artificial reproductive techniques raise difficult ethical issues. Objections to
such procedures include the argument that they should not be acceptable
because they are ‘unnatural’. Such techniques are deemed ‘unnatural’ in the
sense that the ‘sacred process’ of life is the prerogative of God and should not be
interfered with.” This argument promotes the view that procreation should only
be deone in the way God intended which is through sexual intercourse. However
as argued by Athena Liu, this line of argument is vague and is clearly not a
belief rigidly adhered to by those who are prepared to used artificial techniques
to procreate and thus should not seriously suggest that these people’s view
should be converted.

A second interpretation of the ‘unnatural’ argument is based on the belief that
these techniques contravene the ‘natural law’. The objection here is that such
reproductive techniques sever the link between the natural and legitimate end of
sex and are thus contrary to natural law. This view however fails to establish
what useful purpose it seeks to uphold and should not pose a serious threat to
such artificial reproductive techniques.

Yet another objection to such procedures is the fear of potential abuse that will
lead to the development of a eugenics program. Using PGD to avoid
transmitting a genetic predisposition or a characteristic trait that is deemed
undesirable or to choose the sex to select the desired qualities of the unborn
child is unac:ce:ptablf:.EL Hence it is recommended that PGD be strictly used only
in situations where the goal is to prevent the transmission of a serious genetic
disease. Guidelines should be drawn up and strictly adhered to so as to quell
such fears that eugenics practices may emerge.

Another significant ethical issue is with respect to embryos that are not
implanted. There are religious and ethical objections to such embryos being
used for research and experiment purposes. These views are founded on the
basis that such practices are tantamount to meddling with the sanctity of life.
However, proponents of experimentation argue that embryonic research is
necessary for human welfare for the development and refinement of present
procedures as well as to lead to a greater understanding of early embryonic
development, survival and implantation and its subsequent evolution.’

Conclusion

29.

As outlined above, the legal issues pertaining to PGD should be viewed in
conjunction with those of IVF as they are inextricably linked. It would be wise if

" a doctor is cognizant of all the possible pitfalls and take all the necessary

precautions to avoid them.

7 Athena Liu, Artificial Reproduction and Reproductive Rights, Dartmouth Publishing Co Ltd, England
(1991)

¥ Supran. 1

) Supran. 7
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30. As for the ethical issues, there will always be fears and objections against
procedures of this nature. Sometimes the opposition may be vociferous in their
objection. However, so long as there are strict guidelines in place to ensure that
doctors do not attempt to ‘play God’ and that the sanctity of life is given its due
respect, such procedures should be given the go ahead for the betterment of
Mankind.

Dr Christine Yap

Consultant Obstetrician & Gynaecologist
Department of Obstetrics & Gynaecology
Singapore General Hospital

Ms Laura Liew
National University of Singapore
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ANNEX F

BIOETHICS ADVISORY COMMITTEE (BAC)
HUMAN STEM CELL RESEARCH CONSULTATION PAPER (8 Nov 2001}

DISTRIBUTION LIST

# | Name Designation Organisation

1 | Prof Feng Pao Hsii Chairman National Arthritis Foundation

2 | Dr Tan Kok Hian Kelvin President Obstetrical & Gynaecological Society of Singapore
3 | Ms Winnie Tang President Singapore National Stroke Association

4 | Dr Lewis Lee President Singapore Dental Association

5 | Dr Warren Lee Chairman Diabetic Society of Singapore

6 | Dr Low Lip Ping Chairman Singapore National Heart Association

7 | Br Mary Ann Tsao President Tsao Foundation Ltd

8 | Mr Tan Geok Tian Chairman Singapore Cancer Society

9 | Dr Tan Hiang Khoon Chairman Children’s Cancer Foundation

10 | Mr Gerard Ee Chairman Singapore Hospice Council

11 | Dr Daphne Khoo President Endocrine and Metabolic Society of Singapore

12 | Mr Harbans Singh P8 Secretary Inter-Religious Organisation, Singapore

13 | Mr V R Nathan Chairman Hindu Endowments Board

14 | HI Maarof Salleh President Majlis Ugama Islam Singapura (MUIS)

(Islamic Religious Council of Singapore)

15 | Bishop John Tan President National Council of Churches of Singapore

16 | Mr Bhajan Singh Chairman Sikh Advisory Board

17 | Venerable Shi Ming Yi Secretary General | Singapore Buddhist Federation

18 | President President Singapore Chinese Buddhist Association

19 | Dr Lee Soon Tai President Singapore Council of Christian Churches

20 | President President Taaist Federation (Singapore)

21 | Dr Hui Keem Peng John Master The Catholic Medical Guild of Sinpapore

22 | President President The Jewish Welfare Board

23 | Bishop Dr Robert Sclomen | Bishop The Methodist Church in Singapore

24 | The Honourable Justice L P | Chairman Law Reform Committee, Singapore Academy of Law

Thean

25 | Mr Palakrishnan, SC President The Law Society of Singapore

26 | Dr Walter Tan Master Academy of Medicine, Singapore

27 | A/Prof Cheong Pak Yean President College of Family Physicians, Singapore

28 | Prof Low Cheng Hock President Singapore Medical Association

29 | Dr Lee Suan Yew President Singapore Medical Council

30 | Ms Susie Kong President Singapore Nurses Association

31 | Ms Ang Beng Choo Registrar Singapore Nursing Board

32 | Prof Chew Yong Tian President Biomedical Engineering Society (Singapore)

33 | Dr Sara Zaman Secretary Singapore Society for Micrabiology & Biotechnology
34 | Dr Eric Yap President Biomedical Research & Experimental Therapeutics

Society of Singapore
35 | Dr Koh Lip Lin President Singapore Association for the Advancement of Science
36 | A/Prof Shirley Lim Siew President Singapore Institute of Biology
Lee

37 | Prof Leo Tan Wee Hin President Singapore National Academy of Science

38 | Mrs Catherine Seah Chairperson Science Teachers Association of Singapore

39 § Dr Khoo Hoon Eng President Singapore Society for Biochemistry & Molecular Biology
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ANNEX &

WRITTEN SUBMISSIONS TO HUMAN STEM CELL RESEARCH (HSR)
. CONSULTATION PAPER

A. MEDICAIL AND HEALTH ORGANISATIONS

1. National Arthritis Foundation

2. Singapore Dental Association

3. Obstetrical and Gynaecological Society of Singapore

B. RELIGIOUS GROUPS/ORGANISATIONS

The Inter-Religious Organisation of Singapore (‘IRQ’) obtained views from the
Hindus, Taocists, Roman Catholics, Sikhs, Bahai faith, Jewish faith:

Hindu Endowments Board (submitted under the IRQO)

Taoist Mission (Singapore) (submitted under the IRO)

St. Anthony’s Canossian Convent (submitted under the IRO)

Sikh Faith view (submitted under the IRO)

The Spiritual Assembly of the Baha‘is of Singapore Ltd (submitted under the
IRO)

e

6. The Jewish Welfare Board (submitted under the IRO)
7. Singapore Buddhist Federation

8. The Catholic Medical Guild of Singapore

9. National Council of Churches of Singapore

10. Singapore Council of Christian Churches

11. Majlis Ugama Islam Singapura

C. PROFESSIONAL GROUPS

1. Law Reform Committee, Singapore Academy of Law
2. The Law Society of Singapore

3. Singapore Hospice Council

4. Singapore Medical Association

5. Singapore Medical Council

6. Singapore Nurses Association

7. Singapore Nursing Board

D. SCIENTIST/RESEARCHER GROUPS

1. Biomedical Engineering Society (Singapore)

2. Science Teachers Association of Singapore

3. Singapore National Academy of Science

4. Singapore Saociety for Biochemical and Molecular Biology
E. OTHER

Personal View from an IRO member (submitted with the IRO response)
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MEDICAL AND HEALTH ORGANISATIONS

National Arthritis Foundation
Singapore Dental Association
Obstetrical and Gynaecological Society of Singapore



19 December 2001

Professor Lim Pin

Chairman

Bioethics Advisory Committes
250 North Bridge Road
#15-01/02 Rafiles City Tower
Singapore 179101

Dear Prof Lim Pin

REQUEST FOR FEEDBACK REGARDING HUMAN STEM CELL
RESEARCH IN SINGAPORE

I refer to your letter dated 8 November 2001 regarding the above.

The National Aithritis Foundation thanks you and your Committee
for asking. our views. This matter was tabled al our regular
Executive Commitiee mesting on 13 Diacember 2001,

The members concur very much with the views of the Bioethics
‘Advisory Comemittes as laid out in your statement,-We are mindfu! of
the great potential of Stem Cell Research in termis of therapy of
ceriain diseases hut at the same fime, controls and gu;de[mes need
to be in place. : ; a

n full any measures the Biogthics
ry in the context of Singédpore's
ientific organisations and groups.

' N@ﬁgmal Arthritis Foundation

336 Smith Street

#06-302

Hew ridge Cantre
Singapera N50335

Tel: 2279736

Fax: 3370257

Emall: pafsinBpacHic.netag

Website: www.arthritls.arg.sg

Or Wee lm Wee

Aztran




SINGAPORE DENTAL ASSQCIATION

sy poy Lr Sk
s

15" Decembar 2001

Bioathics Advisory Commillae
280 Morlh Bridge Road
#15-01/02 Raifles City Tower
Singapore 179101

Alln: BAC Secretarat

Dear Proi. Lim
Re: Feedback on Human Stem Cell Research in Singapore

- There are numerous issuss involved in embryonic stem cell research. Aslde from tha push from some
sclentific communities towards lass impadiment in research on embryanic stem cells, and our govermment

is also pushing for developing biotechnolegy as a comnerstone of our future economy. We need 1o struck
a suitable balance belween ethics and relentless pursuit of sclence.

An embryo has ail the innate potential 10 be a viable being, Many queslions and issues musl be answered
belora attempts lo canduet any expermenis on any embryo.

1} Itis preferable for us 1o avoid having to wark on embiyos for the purpose of ablaiking stem cells.

2) AHhough It is proven to be mere difficult, emphasis or added efforl should be applied {0 sxplore olhar
melhods to source for stem cells,

3) If a decislon is made lo use ambryos as a source of stem cells (hen air-tight controls must be in place
1o ensure an absolutely transparent and acceplable protoceol in sourcing for suitable embryos.

Yours Fafthfu!ly,

é\l’@ L’ivw:,d

. Dr Chung Kong Mun
.} Singapore Dental Association
Commiitee Member

Pl

=7 y

FAN -
¢ RECEIVED \m
I \m
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iz

7 College Read, Singapore 169850 Tel: 2202588, FAX 2247567
E-mail; sda@pacific.net.sg Website: hitp:/vavw sda.org 59



Presidem:
Dr Kelvin Tan Kok Hian

Fice Prosident;
Dr Lee Keen Whye

Fanurary Secretury:
Dir Ty Tng Hseon

Honprary Treasurer:
D Qei Pau Ling

Cowncif Members:

Dr Beh Susn Tiong
DrPong Yohe Fai

Dr Koh Chong Fai

Dr Suregh Mair

Dr Cliristing Yap Hui Ann
D1 Denas Chandea

Dr Seng Shay Way

Dr Jocelyn Wong Sook Min

hmviedinre Pase Prosident:
Dir'8ee Tho Kai Yin

Sevretarins:
Suthia Ibrahim

Obstetrical & Gynaecological

Society of Singapore

Unit 8K38 (Level 1), Women's Tower
KK Women's & Children’s Hospital

1900 Bukit Timah Road

Singapore 229899

Tel: (65) 295 — 1383 Fax: (65) 299 - 1969
e-muil: ogsy@lpacific.net.sg

30 November 2001

Prof Lim Pin

Chairrnan

Bioethics Advisory Committee

250 North Bridge Road #15-01/Q2
Rafflas City Towar

Singapore 179101

Dear Prof Lim,

" Request for Feedback regarding Human Stem Cell Research in

Singapore

Thank you for your letier dated 8 NMovember 2001, inviting our soclety (The
Obstetrical & Gynaecological Society of Smgapora - OGS58) in give our
feadback,

Within the short span of time given, our sociely has circulated the BAC paper
ameng our over 300 members to invite wiitten comments and has conducted a
meeting for members to air their views.

With regards to the posilions on research of adult slem (AS) cells and on
reproductive cloning, the views of those who expressed themselves in written
comments or in the meeting thus far, are in general agreement with BAC. We
are generally thus far, for research of adult stem calls Lut are not in favour of
reproductive cloning.

However with regards to the views on rasearch of embryonic germ (EG) cells,
on research on eardy embryos < 14 days old and on therapeutic cloning, the
mambers of bur society have differing (for, nsulral or against) views, reflacting
the diversity of opinions among our members. This would not be surprising,
considering that our members, though professionals  (mainly
obstaetricians/gynaecologists as well as obstetricians/gynaecologists in training,
scientists and doctors) have differing backgrounds in terms of age, sex, race
and religion. Our members also have differing views on aborion. A number of
our members have censcientious objection fo parlicipate In treatmert to
terminate pregnancy under the Termination of Pregnancy Act, Singapore. We
are therefore unlikely or rather it is impossible to forge a consensus opirtion



on these 3 issues ambng our members, especially when developrmants within
these issues are also rapidly svolving It the whole world.

i is timely that the BAC is looking closely at issues involving stem cell
research in Singapore. We feel that there would be a ¢onstant need io raview
racammendations, policies and regulations In human stem cell research, in
view of the very rapid developments in this area, around the wond.

We will complle and send you the comments from individual QGSS
members of groups of 0GSS members once we have the consent from them
within 2 weeks,

Yours sinceraly

Dr Tén Kok Hlan, Kelvin
Prasiclent

eassfletten 149



President:
Dy Kelvin Tan Kok Himn

Vice President:
Dir Lee Kean Whye

Honorary Secrefury:
Dr Tay Eng Hseon

Haonarary Treastirar:
Dr Oei Pim Ling

Council Members:

D Beh Suan Tiong
Dr'Pong Yoke Fai

Dy Kok Chung Fai

Dr Suresh Mair

Uy Christine Yap Hui Any
Tir'Donaa Chandra

Dir Seng Shay Way

D Jocelyn Wong Soak Min

Termedinty Pust Preshilet:
Dr See Tho Xai Yin

Secretarit:
Sulbia Thealtim

15 December 2001

Prof Lim Pin
Chalrman

Bioethics Advisory Committee

Obstetrical & Gynaecological
Society of Singapore

Unit K348 (Level 8), Women's Tower

KK Women's & Children’s Hospital

106 Bukit Timah Road

Singspore 2208599

“Tel: (65) 295 - 1383 Fax: (65) 299 - 1569
e-mnil: opss@pacific.netsg

250 North Bridge Road #15-01/02

Raffles City Tower
Singapore 178101

Dear Prof Lim Pin

Hursan Stem Cell Research in Singapore Feedback - follow-up letter

Thank you for your letier of 4 December 2001. As mentioned in our letter
of 30 Movember 2001, we are attaching the views of the 5 DGSS
members who gave writien submission.

We are also attaching the resulis of a simple survey (including the survey
formj, which was sent to 300 of our members on & December 2001 for
them ta air their views. A totat of 58 GGSS members responded within a
week and the results of these early respondents were compiled.

We would not be requesting for a dialegue session but would be pleased
to answer further queries you may have.

Thank you and warm regards. Merry Christmas!

Yours Sincersly,

e -

Dr Tan Kok Hian Kelvin

Presidant
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Reply to the BAC Position Paper on Stem Celi Research

The progress in stem cell research has brought with it new hopas in the
treatment of diseases, lissue regeneralion and englneering.  This will bring
about significant changes in the management of clinical diseases. Should this
farm of therapy becoms a reality, national security should be considered and
Singapore should not fall behind in this biotechnology frontier. Since we
already have a head start with the development of embryonic stem cell fines,
it would be imperative to develop ressarch in differentiation of these slem cell
lines for therapy and we appreciate the BAC's stand allowing research using
embryos up to 14 days for this purpose. This is gimilarly approved in the
United Kingdom.

The use of fetal germ celf lines for the production of stem cells should
come under strict regulations that also apply to fetal tissue transpiantation.
Consent for termination of pregnancy should beindependent of the creation of
stem cell lines. Thus, it would be imperative that cadaveric fetal tissue and
embryos should not be bought or sold for research purposes.

We certainly support the concerns of the BAC with regard to
repraductive cloning and agree that this should not ba allowed in Singapore.
However, il is indeed an enlightened opinion to allow the use of therapeulic
cloning to produce embryos from nuciear transfer for production of stem cells.
As there can be g pofential move from therapeutic to reproductive cloning, we
feal that the atiical approval for such research work should come under a
common bedy {eg. BAC) which would also facilitate close monitoring of such
aclivity and the enforcement of guidelines. If the ethical approval for
research work involving nuclear transfer and stem cell production is
decantraiised to the various funding bodies, active monitoring and policing
may not be as efficient.

Prospective doners of embryos for stem cell research should receive
timely, relevant and appropriate information to make informed ancd voluntary
choices regarding the disposition of their embryos. They should alse be given
the equal options of storing the embryos for thelr own fulure use, donating
them fo other women or discarding them. Information sheels and appropriats
consent forms could be drafted by the BAC for cammon use in the varlous
assisted reproduction centres in Singapore.

Wa feel that the nead for national oversight and review of human stem
cell research is crucial, This body would serve to constantly review the ethical
and legal Issues and ensure strict adherence to guidelinas and standards in
the country. A registry of approved research projects, facillties and
astablishad stem cell lines shoutd be kept and monitored.

It is indeed timely that the BAC has been set up to look closely at
issues involving stem cell research. We applaude the painstaking efiorts that
the BAC has laken in culling a variety of opinions on this issue. With your
quidelines, we hope that stem cell research in Singapore can be taken to naw
heights.

Dr CL‘M‘"S"“"{_ \(qig
O6ss  Mamde— 22 Nou 200 |
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Founded 1905

THE NATIONAL UNIVERSITY
of SINGAPORE

Deportment of
Obstetrics & Gyaaecology

22 November 2001

Dr Tay Eng Hseon,

Honorary Secretary,

GOGSS,

C/o KK Women's & Children's Hospital,
Unit 838 (TLevel §), Women's Tower,
Singnpore 2298499

Fax: 65-229-196%

Denr Eng Hs-c:on.

FEEDBACK: HUMAN STEM CELL RESEARCH IN SING;\!’ORE

1 write in response te your jeiter of 16 Nov 2001 regarding the BAC's paper on the above,

Itis u measured and balanced opinioa on this very Tast-expanding feld, [ support the conclusions muds in
the document, | must also state that |was in the sub-commitize that prepared the background paper for the
BAC, though Ewas not in te Colnmilice that propased the final dradl,

To prevent abuse (gspecially to prevent buman reproductive cloning) I support the peed for awateh-dog |
body with adequate disciplinery powers, How this is formed and the compasition of this body needs to be
caretvdly thought-out. Reproductive cloning should be sHowed for other species, espeially in wildlife
conservation, agleultural animals and animals of high value {eg pets, wid race-horses).

Therapeutic cloning has tremendous potentinls, ind should be aflowed. 1t is likely that it will blossont into a
new life-science indusiry for Singapore, Hence, affowing it will be beneficial to Singapore’s survival in a
highly competitive world. Ethivally, there is still an intermediate stage where embryos are crented. But just
as unveanted extra human embryos from IVF programs are allowed 10 be used for the generation of
eibryonic stem cells, they should be allowed to develop stem eells that are genetically from the doaor, to
be used by Ute donor (“autolozous™ use).

Youre Sincerely,
iy /
HF

fo.a
3T gyt
{¥ilpree

Mg Sooif Chye, MD, FROOG,
Protessor,

FACULTY OF MERDICINE # NATIONAL UNTVERSITY HOSPITAL » LOWER EENT RIDGE RGAD ¢ FINGAPORI [1R074
TELEPHONE 772 {361,4262 o TELEGRAMS GNIFSPORE o TELEFAX 778 4753
INTERNET E-MAIL QBGHEADBNUS.EDU.3G s OBGSECGNUS ELESG
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ié&‘éﬁa KK WOMEN'S
E?E’ B AND CHILDREN'S
@% HoOSPITAL

22 November 2001

Dr Kelvin Tan
President 0&G Society
Singapore

[ear Dr Kelvin Tan

RE: FEEDBACK ON PAPER ON HUMAN STEM CELL RESFARCH
Thank you for asking our feedbacl.

1. Personal
| am of the opinion that the paper that has been prepared has
been carefully done. They contain current views of world experts
in the field concerning the matter. Alsa, | was happy to note the
conservative stance of the committee. This reflects our
Singaporean multi-ethnic and multi-religious society with our own
cohvictions on ethical standards.

I would not agree on obtaining 'stemrcells from embryos, but
would not nppcse others whe would. | would agree with a
suggestion in the Forum page that we should research more into
umbilical cord stem cails; also aduit stem cells. The processes io

encourage proliferation and usefillness of the latter two types of
stem cells have yet to be exhaustcri

With our existing system of reporting on IVF and other ART
procedures, it shoild not be difficult to incorporate details of
reporiing stem cell research and its outcome to the central
repository. This would provide for public accountability.

2, OGSS stance

Although time is short, it would be good fo have a déhate on
paper by interested members from the Saciety, especially from the 038G
departments from NUH, SGH and KKH. We could also ask Prof Arif Bongso to
speak of his experience and discovery. Following this we could then collate
personal replies as well as conclusions arising from the debate. We would
lhen have an OGSS stand on human stem cell research,

Best wishes,
100
Yours sincerely, BT Teian
Wﬁg’ C SINGAPORE
Or Lawrence Chan 220880
TELEPHONE
G5-203 4'04
FACS IMILE
55-283 703

THE HORFITAL OF CHOICE Fai WOMEN AND SSLDAEN



VIEWS ON HUMAN STEM CELL RESEARCH

Embryanic stem cell (hES) lines derived from the inner cell mass of blastocysts
holds promise of tremendous benefits to mankind.

SCIENTIFIC VIEW: From the scientific point of view, | would encourage research
on hES cells because research on ES cells would lead to the cure of many
diseases human beings suffer from. Research should be carried out using the
axisting stem cell lines. Since the existing lines are derived using mouse feeder
layers, there is coneern about virus and genetic contamination of ES cells,
Whether the final product derived from such cell lines can be used for human
transplant {(Xenograft) should be addressed clearly. This is not allowed in the
USA.

If the existing stem cell lines cannot be used due to the above reason or due to
other reasons such as immuno-rejection, which necessitates the use of more
aembryos to produce new stem cel! lines, then strict manitoring is required.
Institutes, particularly fertility centres should seek the permission of BAG afler
obtaining consent from the patient whe donates embryos for such purpose and
necessary docurments must be in place.

ETHICAL VIEW: Human oocytes after fertilization form zygotes, which in fum
form embryos and blastocysts on day 5 or 6 after which the inner cell mass are
used to derive the ES cells. From the time of fertilization, zygotes are considered
as a livirig being. It deserves moral aliention and is considered as having the
potential to become a hurnan being. However the neural tube develops after 14
days of its life, it doesn't feel the pain until then, In Singapore, according to the
guidelines to practice IVF, research can be carried out on embryos until 14 days
and similar guidelines should be place for ES cell research with strict monitoring
on the use additional embryos for research, My views are not in favour of any
kind of research on humari cloning.

Dr. Christapher Chen
0 & G Society Member

23 Mo 200
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Douglas Ong Clinic for Women — Fetal Medicine and Urogynaecolopy
Suite #03-06/07, Mount Elizabeth Medical Cenrre, 3 Mount Bl izabeth, Singspore 228510
Telephone; (65) 733 RBBO or 737 1555 Facsimile: (65) 734 1020 -

Suite #02-01, Greenridge Shopping Cenire, 524 elapang Road, Singapore 671524
Telephone: (63) 762 8066 or 894 7516 Emai}: MyGynae@Douglas-Ong.com

Fax Cover Form (Medical Data) —Medical In Confidence

Too & Gluil Vo [Toy B4 S LW
B SEQLJ@ Date f Time: 29 Nov 2001

Number of Pages (including this page) —7

MESSAGE: STEM CELL RESEARCH FEEDBACK
Deaf Ke.-fw;\. / ?'I'Q.e,nvg .

Thanks for taking the time t jead this.

1 would greatly appreciaite your support on this feadback. As you know the Bioethics Advisory Commitee
has salced for feedback on stom cell resenrch, They have also asked the 0&G Soclety for Teedback, [ intend
to send this letter to both OGS as well as direct to BAC, .

The essence of this paper is that it ©

a) Approves and supports adult stem (AS) cell researchy

b) Is neutral about smbryanic germ (EG) cell research

¢} Is againat embryonic stem {ES) cel} research

1 d} Enderses Bioethics Advisory Committee stand against all forms of rapreductive cloning
| &) I2 ngainst any form of therapeutic cloning

1} Requests government oversight en stem cell research

£) Requests information to-be open to public suutiny

h) Endorses the right of the embryo as a human being regardiess of stage of development

I would appreciate your help in the following ways:

@) W you nre art OBGYN, ta allow me tq Append yaur name and MCR to the letiers to OGSS and 1o BAC
b) If you are non OBGYN 1o sllew me to append your name and MCR. 10 the Jerer to BAC,

Grateful for your suppuort. My personal thanks,

Doug

IEII’OHTANT - Plenye call us if you liave recéjved an incomplete fax




28 November 2001

Dr Tay Eng Hyeon

Honorary Secretary

Obstetrical & Gynaecological Society of Singapore
Clo KK Womens and Childrens Hospital

Unit 8K38 Womens Tower

100 Bukit Timah Road

§'pore 229399

Dear Dr Tay,
Human Stem Cell Research in Singapore - Feadback
Thank you for your letter inviting feedback from members on this subject,

The subject of stem eell research and human cloning is-withiout doubt one of the most divisive
and contentious issues to face otr generation, We are profoundly mware of the diverse and.
stronply held views and would like to share our personal insights.

With specific reference to the consultation paper issued by the Bioethics Advlsory Committee
(BAC), we have the following points to raise:

1) We recognize that genuine steps have heen taken by the government o agsire approprisie
dislogue and feedback, In parncu[ﬁr we welcome the establishment of a watchdog body
with no conflicting interest in the development of stem cell research. We appreciate their
work and time mveste;i thus far.

Eihizal and Social cunsiderauons

2) We welcome the BACs view of “the special staius of en embryo a3 & human being”,
While we should support research that can ameliorate and ultimately curc disense, we
need lo start from the premise that those wha are seen to hold the key to these problems
arz fellow hwrnan beings witl inherent worth,

3} However, BAC 1akes the view “that it is justified to use eariy embryos, not more than 14

days old” based on the princlple that “human embryos which are less than 14 days ald
hava no pait o sentience”.

8} This view, propagated in the UK, Warburg Report of the late 1970s was even at
fiat time held to be controversial and was seriously challenged. Despite
objections, it was used s the basis for the UK Homan Fertilisation and
Embryology Act 1990. Nonetheloss it has been sifce been accorded the dignity of
time. In ight of scientific advances, it would be appropriote 1o re-examine,

challenge and debate thjs relatively old piece of research which many countries
have sitcs sdopted as fact.

b} The use of pain as a means of differentiating the value of life s fallacious and
worthy of condemnation. Tuken in extremls, persons born with congenital absence



Further, absence of pain does not mean absence of life. Plants are undoubtedly
alive. Gametes ace undoubtedly alive, In the same vein, embryos Jess than 14 days
old are undoubtedly alive.

¢) We hold the view that life is a continuum,

in 1984, the chief scientist advising the NIH Huran Embryo Research Panel on
modem embryology testified “ihat human development is a continuum fronm the
moment when the nuclei of sperm snd egg combine in the new embryo™,

4) Rights of the embryo — BAC has drawn its position widely from many coiintries
“including the UK, USA, Australia, New Zealend, Israef and Japan®, In particulsr,
embryo protection is nddressed in extensive referenice to the Hisman Fertilisation and
Embryology Authority (HFEA) in the UK.

5} While authoratitive in its derivation, the [ist is not exhaustive. We would like to
draw BAC’s sttention fo other position papers:

1) UNESCO's Dniversal Declaration on the Human Gesome and the Frotection
of Human Rights maintains that: “no research applications should be allowed
to prevaif over the respect for human dignity and human rights, in particuler in
the fields of biology and genetics.”

A univeesat declaration, when adopted, is an international statement of
prinoiples that eventually may become part of custoinary law and so have
force of law, but ab fnitio serves a hortatory fimction and is mednt to guide
nations in their domestic legislation.

it} Counci) of Burope —

In 1996, the Council of Europe {40 countries) Cosvention on Human Rights
and Bionmedicine stated "Parties to this Convention shall proteet the dignity
and identity of all human beings and gusrantee sveryone, without
dissrimination, respect for their integrity and other rights and fundamental
freedoms with regard to the application of biology and medicine.”!

In 1990, the Couneil also stated in its preamble to Medical Research on
Hutren Beings thnt “medical research should never be carried out centrary to
human dignity."”

In 1989 the Council, in their Recommiendation on the Use of Human Embryos
and Fetuses in Seientific: Research pm\rided that “the removal of cells, tissues,
or embryoenic or fetal organs, or of the placenta or the membranes, if tive, for
investigations other than of 2 diagnostic chm acter and for preventm ot
therapeutic purposes shall be prohibited”® This last statement is relevant as it
addresses the issue of removal of cells rom human embryos
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b)

d)

At the intemationsl level, then, there-Is no doubt that respect for human
dignity and respect for the intangibility of the buman body, its constingent
parts, reproductive tissues, and gven down to the celi(s) are irreparably linked.

The BAC correctly points out that “disagreements arjse regarding ... what form
such respect (of humen life) should take and what level of protection is required”.
These references make a clesr stand from broad based groupings such as the UN
and Couticil of Europe - as opposed to views from individual countries.

We note that no reference has been made to any of the countries where embryo
researel) i3 banned or severely restricted. Four countries prohibit experimentation
with fertilized eggs (Norway) or with human embryos (France), or éxperiments
which have as their parpose “developing methods for achieving potentially
hereditary genetic effects” (Sweden), that is, to “develop certain characteristics™
{Switzerland). Such policies should 3o be examined lo provide some halance to
BAC’s work,

We hold the view that the embryo deserves the full protection of society becouse
of its moral Status as a person. There i3 fie such thing os a “potential buman
being” inasmuch as one cannot be “slightly pregnans”.

Resaorch on AS (Adult Stem) cells

5) Weagree completely with BAC's stand that there should be no ethical objections 1o AS
cell regench.

Research on EG (Embryenic Germ) cells

6) BAC coirectly states that “there sre no new ethical issues arising from the use of such
ells so long as the decision taken to abort is taken separately and independently from the
decision @nd consent to extract EG cells”,

We do not condene abortion, However, for persons who chiooge to abart their child, in
this respect we are in agreement. We hojie that tequirements for donation of cadaveric

fetal tissue forresearch should be clearly spelt out, T particnlar, these should address e
issues of: ' '

8) Assurances that (iere are uo inappropriste incentives in the decision to abort,
b) Assurances that there are no direct therapeutic incentives to create or abort.
¢) Prohibition of monetary incentives or purchase, sale or dirccted donation of such

tissue for commetcial purposes.

Research on ES (Embryanic Stem) cells
7} Our view of research on embryoy less than 14 days old has been addressed eatlier. We
are appesed to all forms of ES research on ethical and moral grounds.

8) However if BAC holds to its position us outlined in its consultation paper, then we hope
for the following issues to be addressed:

8) Detailed logiglation on

i. ‘the derivation and
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i use of ES cells
b} ES cells are to be derived solely from excess embryos intending to be discarded
after IVF for infertiity treatment.
) Legislation should be provided against ditect therapentic incentives to create or
abort such embryos.
d} Legislation should be provided against monetary incentives or purchase, sale or
directed donation of such embryos for commercial purposes.

Research on Human Reproductive Cloning
9y We strongly suppnrt BAC’s stand against reproductive cloning. We are similarly opposed
to the Kantian view of the utility of human life as'a means to an end.

10) Initz paper, PAC appeary to restrict its ovérview of cloning to cell nuclenr transfér, We
wish to point out that presently, cloning may elso arise from a technique called nuclear
splitting and hope that 1his and otier future technicues will be addressed by the BAC.

11) We note that thers may be deficiencies in-explicit Jegislation of definitions in a rapidly
developing science. Perhiaps a binnket cover wonld be prefernble to namow definitions
which may b outdated fester than legislation can change.

Research on Human Therapentic Clonine

12) The BAC has left apen the issue of human therapeitic cloning noting that “it appesass to
be an esgential part of human stem cell research™ and is prepared to support its use undey
striet supervision,

13) We disagree with this stand for the same reasons as we disagree with ES vesearch, We
hold that all forms of humen cloning be banned, We put it to the BAL that a more

coherent policy may be achieved through an outright ban on sl forms of cloning,
therapentic or reproductive,

14) Should BAC maintain its recommendation, we wish to see {hat initistion of therapeatic
cloning (if and when it oceurs) should be subject to the same review and open dislogoe os
has occurted with hiunan stem cell research — and not as BAC currently recommends “on
a case o case basis with proper consent and under appropriate governmental aversight”,
Such decisions sheuld be subject to open feedback and not left in the hands of & few.

In an ethically sensitive area of emerping bionledical research it is important
that all members of the research community, whether in the public o private sectors,
conduct their research in 2 manner that Is open to approprisfe public serutiny.

Government oversight

15) We welcome the BACs recommendation for “a well established and effective framework
for the cantrol of résearch fnvalving embryos in Singapore®.

16) We hope to see the establishment of s formal oversight commitiee equipped with the
relevant authority Lo review, supervise, investigate and cnforce such reseacch end policy.
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17) We look to the adoption of wcommendations such s those from the American National
Bioethics Advisory Commission’s gnidelines on Ethical Issues in Human Stem Cell
Resenrch,” These currently inelude:

a) A public registry of approved protocolz and certified ES and EG cell lines,

b) A database linked to the public repistry of information submitted by research
sponsors that includes all protocols that derive or use ES or EG cell lines.

¢) The use of such databese to track the history and use of these cell lines for policy
assessment-and formulation,

d) A report at feast annually with an assessment of the corrent state of the science for
both the derivation and use of human S and EG cells, a review of recent
developments.in the broad category of stem cell research, 2 summary of any
emerging ethical or social concoms associated with this research, and an analysis
of the adequaey and continued appropriateness of the recommendations,

t) Institulional review of protocols to endure complisnce to Human Stem Cell

Rerearch Subcommitee / BAC policy.

Conclusicn .

18) 1t would sppear that the embryo, with a full complement of lumsn penetic material, is
not yet capabile of rendering consent for experimentation, regardiess of the potential
benefit to the rast of humanity. Tt is our hope that we draw the Jine at this time agginst
embryo research, and reaffirm our sociztal mogal precedent which should consistently
support the inherent vaine of human life, rather than a value which is somehow measured
by a simplistic human standard,

19) To quote Dr Dan Broclc', “While maoral and even human rights need niot be understood ay
absolute, that is, sy morally réquiring peoplé to respect them no matter how great the
costs or bad consequences of doing so, they do place moral restrictions on permissible
actions that appeal to a mere balance of benefits over harms. For example, the rights of
human subjects in tesearch must be respected even if the result is that some potentially
beneficial research is made morc difficalt or carmot be done, and the right of free
expression prohibits the silencing of unpopular er sven sbhoment views; in Ronald
Dwarkin’s steiking formulation, rights trump utility'8

20) Philosopher Jocl Feinberg’ has argued for a child's right to an apen foture, This requires
that others ratsing a child not close off fiiture possibilities that the ehild would otherwise
have, thereby cHrninating a réasonable range of opportunities from which the child may
choose autonemonsly to construct his or her own life. We consider this as a basic truth
that applies equally to sn ebryo as to & liveborn infant.

21)Itis the nature of a being, not how it s ereated, that is the source of its value and makes it
worthy of respect,

Yours sincerely,
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MName: Date:

Opinion for or agaiust

Yes(Y),

No (N},

No but would not object to others pursuing this research within guidelines (P)

Survey on Stem Cells Issues Options - Y, N, P

t. Animal Cloning -

Homan Stem Cell Regearch

2. Adult Stem (A5} Cells Research _ -
{bone marrow, umbilical cord blood, brain ete)

3. Embryonal Germ (EG) Stem Cells Research -
{from aborted fetuses)

4, Embryonic Stem (ES) Cells Research -
{Early Embryo <14 days)

5. Therapeutic Cloning -
6. Reproductive Cloning .

7. Constant need to review policies Y or N
(on a regular basis in view of rapid
development in this area)

B. Conscientious Objection io participate in TOP Y or N
Tinder Termination of Pregnancy Act
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Freguency Parcent
n 10 17.9
0 4 7.
y 42 75
Taotal 56 100
ADULT STEM CELL

Frequency Peicent
n 2 3.8
p 2 16
y 52 92,9
Tolal 56 100
EG

Frequency Percent
n 8 14.3
B 10 17.0
¥ 328 67.0
Total 56 100
ES (<14d}

Frequency Percent
1] 22 38.3
P & 16.1
¥ 25 44,6
Tolal 56 100

Therapeuiln Cloning
Frequency Percemt

0 16 28,6
P 13 232
¥ 27 482
Tolal 56 100
Raproductive Cloning

Frequancy Parcent
f 42 75
p 11 19.6
y 3 5.4
Total 58 100
CONSTANT REVIEW

Frequency Percent
n 1 1.8
y 55 88.2
Totat 56 100
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Glereagles Hospilal/Madical Centre

KK Women's & Chilldren's Mospital

M Elizaheth Medical Centre

Nalional University Hospital

Privale O&G Clinics Cenlral & South Zone
Privale O&G Clinics East Zone

Singapore Genaral Hospilal

Thomson Medical Centre

Tolal

TOP objection
Frequensy Percent

il 27 48.2
M.A. 1 1.8
y 28 50
Tota) 56 100

Practice Location

Frequeney Percent
7 12.5
20 357
12,8
8.3
14.3
1.8
8.9
54
100
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ANIMAL

Valid

ARULT

EG

ES

therapeutic

reprodutlive

REVIEW

NGO OBRJECTION

Fregquency Parcent

¥ 3 114
p 2 1.4
y 22 81.5
Total 27 100

Frequency Perceni

n 't a7
¥ 26 96.3
Tolal 27 100

Freguency Percent

n 3 114
p 4 148
¥ 20 74.4
Total 27 100

Freguiency Percent

n 7 259
P 3 1.1
Y 17 63
Total 27 100

Frequency Percenl

n 5 18.8
p 4 14.8
Y 18 866.7
Total 27 100

Fraguency Percert

n 17 83
p 7 259
y 3 1a
Total 27 100

Frequency Percent

¥ 27 100

OBJEGTION TO TOP

ANIMAL

ADULT

EG

Totat

e e~ =1

otal
therapeutic

n
p

Y
Tatal

reproduclive

REVIEW

Totat

Frequ Percent

7 25
2 1.1
19 67.9
28 100

Frequ Percent

1 38
2 7.1
25 89.3
28 100

Fregu Percent

g 17.8
6 21.4
17 647
28 100

Fregu Percent

15 53.8
& 214
7 25

28 100

Fregqu Percent

11 34.3
B 288
8 a241
28 100

Frequ Percent

25 393
3 107
28 100

Fraqu Peroenl

1 36
27 896.4
28 100



TOPohject
Frequency Percent

i 27 108

Praclice Location
Frequency Percent

Gleneagles Hospital/Madical 2 T4
KK Women's & Children's Ho i1 30.7
Ml Elizabgih Medical Centra 3 1141
National Univarsity Hospital 2 74
Private D&G Clinics Cenlral & 4 14,8
Singapaore General Hospital 3 1.
Thomson Medical Ceplra 2 7.4
Tolal 27 100
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Frequ PFercent
y 28 100

Practice Location
Frequ Percent

Gleneagles Hospilal/i 5 17.9
KK Women's & Childr g 321
Mt Blizabeth Medical C 4 14.3
Naticnal University Ho 2 71
Privaie Q&G Clinlos © 4 14.3
Private Q&G Clinies E 1 3.8
Sinpapore General Mo 2 7.1
Thamson Medical Cen 1
Tatal 28
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RELIGIOUS GROUPS/ORGANISATIONS

The Inter-Religious Organisation of Singapore {(submitted under the IRO)
obtained views from the Roman Catholics, Bahai faith, Jewish faith, Taoists,
Hindus and Sikhs.

Hindu Endowments Board ( submitied under the IRO)

Taoist Mission (Singapore) {(submitted under the IRO)

St. Anthony’s Canossian Convent (submitted under the IRO)

Sikh Faith view (submitted under the IRO)

The Spiritual Assembly of the Baha‘is of Singapore Ltd (submitted under the
IRO)

The Jewish Welfare Board (submitted under the IRO)

Singapore Buddhist Federation

The Catholic Medical Guild of Singapore

National Council of Churches of Singapore

Singapore Council of Christian Churches

Majlis Ugama Islam Singapura
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HINDU ENDOWMENTS BOARD

397 SERANGOON ROAD, SINGAPGRE 218123 TEL: 20683468  FAX: 2929766
BRA002. Igl@malt: heb@pacific.nel.sg hitys: #hwww.heb.gov.sg

19 November 2001

Prof Lim Pin

Chairman

Bioethics Advisory Commitiee
250 North Bridge Road
#15-01/02 Raffles City Tower
Singapore 179101

Dear Prof Lim

REQUEST FOR FEEDBACK REGARDING BTUMAN 5TEM CELL
RESEARCH IN SINGAPORE

1 We refer ta your letter dated 8 November 2001,

P

Energy in the form of life is manifested in the Hving cells including stem
cells derived from early embryas (ES cells).

3 It is suggested thal in Singapore the embryos created by invitro fertilisation,
not more than 14 days old, can be used (or research,

4 S0 also, the ES cells derived from 5 days old frozen embryos can be used (o
establish the cell lines,

5 According to our Faith (Flinduism) killing a foetus is a sinful act
(BHROONA HATHYA). But whether the 14 days old foetus is endowed
with all the qualities of life is not well regarded, Therefore, there is no non-
sccepiance to use these ES cells fo protect human life and to advance life by
curing diseases,

a Another point that needs clarification is whether all the cells in the 14 days
old foetus will be completely used since they presumably remain in an
undifferentiared state. If this is so the question of killing the {oetus would not
arise and all the cells would continue (o live and function,

7 EG cells are not suitable for research since embryogenic germ cells are
derived from foeluses and rest of the foetos or living cells would be destroyed
or killed.

8 Ne objection whaisoever far obinining some cells from bone marrow and
umbilical cord since no killing of the foetus is involved. The process is
comparable to organ danation. Instead of organ one wouid be donating cells,

ESTABLISHMENTS ADMINISTERED
GRI MARIARMIAAN TERAPLE SRI GIWAN TEMPLE THE ASHRAR
(A Hatipnit Monumigah 24 Geylang FastAve ¢ B'pore 3BETE2 30 Durban Road S'pare 750542
224 Souh Wridge Pood S'pore R557%1 Tal 7434566 Faw: 7437622 Tek 7530730 Far. TR34TIT
Tek: 2234064 Fax. 2PER015
SRI SRIHIVASA PERUMAL TEMPLE SiH VAIRAVIRADA KALIAMMAN TEMPLE BARASWATHY EQUCATION GENTRE
{A Halionat Monurmsnt) 3021 Losong 8 Tea Payoh $pore 319259 Bli 254 Him Koai Ave #01-110 S'pore 116854
5y Sefangeaon fRoad S'pore 218923 Telr 2585238 Fax 2667677 Tal: 2582144 Fax: 2588340

Tal: 2065771

Fax: 20E3884

G-3-2



9 However one major ethical question remains largely unanswered. That is the
scientist creates 4 new form of life {embryo) by using two living cells (sperm
and egg)of two different morphological categories derived from two different
individuals.

10 Diversily establishes uniformicty by process of fertilisastion forming embeyo,
which differentiates again into polymorphic cells. Life is continuing through
out this entire process of cell division and differentiation and that is the
marvel of life, The risk of dumaging life or killing some cells is always there
when cells are separated, grown and used again,

11 The implications involved in the process and saving or maintaining the life
factor undamaged throughout needs to be fully discussed before arriving at
the final decision,

12 I hope that these views would be useful to the commitee for discussion.

Yours sincerely

R NATHA
CHAIRMAN

Ce Prof A N Rao, HEB-Religious Affaire Commiree

leadbickpraimo
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TAOQIST MISSION (SINGAPORE)

‘f? Registarad Address3458 Lojong 27 Geylang, Singapore 388177
@ Pasial Addess ¢ Buldl Parjung P.O. Box 238, Singapore $18810
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Translation of the letter from the Taoist Mission (Singapore), pages G-3-4 and G-3-5

Respectfully Submitted To:

Bioethics Advisory Committee (BAC) Chairman
Prof. Lim Pin

SUGGESTION PAPER PUT UP BY THE TAOIST MISSION (SINGAPORE)
DISCUSSION TOPIC: REGULATING SINGAPORE'S EMBRYONIC STEM
CELLS RESEARCH

One of the key differences between Tacism and other religions is its love for and
commitment to prolonging and enriching one's present life. In Taocism, “happy
living” is considered the highest level of kindness and longevity, the greatest
virtue. This kind of ideclogy of “valuing life" is very common in the Taoist
scriptures. According to this teaching, Taoist believers reflect on the universe,

human society and philosophy of life. Naturally, they would put mankind at the
centre of their thinking.

Taoism believes that the heavenly bodies — the sun, the moon and the slars, and
all things in the universe, including men, all emerge from Tao. It is firmly

believed that Tao gives birth to all things on earth and that these things will return
to Tao eventually. '

Life and Death are important concepts in Taoist docirines. The Xing Ming Gui
Zhi talks about life and death in terms of the following stages, forming a cycle:
death, reincarnation, formation, becoming human, from infant to the aged, and
Death. This involves the transformation of Emptiness to Spirit, Spirit to gi energy,
gf energy to blood, blood to shaps/form, form into new bora infant, new born into
child, child into youth, youth into adulf, adult into aged, aged into death. Then
death returns to Emptiness, emptiness changes once more into Spirit, Sprit into
gi ensergy, gi energy into things — the transfarmation is ceaseless and the cycle
goes on without end.
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in the chapter entitted "Lun zhen xian" {on true immortals), in the Zhong L
Chuan Dao Ji {Collected writings of Masters Zhong and Li1) by LU Dong Bin, it is
reported that LU asked Master Zhong: "What is the Way that enables a human
being to be healthy and not sick, strong and not grow old, live and not die?”
Master Zhong replied, "Life comes from the union of the two parents which leads
to the union of ying and yang. The essence and blood then form the ambryo and
with the interaction of yin-and yang, the embryo becomes fully formed after 300
days. At that time the spirit enters the body and the new- bomn leaves the
mother's womb.

The unity of Life and Tao is ane of the fundamental teachings of Tacism. Taoism
inherited China's ancient beliefs in immoriality, and especially emphasizes
fongevity in one's present life. The highest goal in Taocism is to obtain the Tao
and become an immortal. This is what Is meant by “the Way of living long and
having deep and strong roots." The word “living” here means life, existence. The
sarly Taoist text, the Laozi xiang er zhu (The Xiang er Commentary on the Laozi)
has already placed equal smphasis on “Tao" and "life," listing as the content of
what the Laozi [chapter 25] describes as the “four great ones.” Anocther Taoist
text, the Taishang Laojun neiguanjing (The Sciipture of Inner Vision of the
Supreme High Lord Lao) also says, "The Tao cannot be seen, but through life it
can be illuminated. Life is never constant; one must use the Tao to guard it. If
life ceases, the Tao is lost. if the Tao is lost, life ceases. If life and Tao merge
into one, then immortality can be realized.” It also states that "heaven and earth
form the essence, from which alt beings are born”; and "from the harmony and
union of one's father and mother, one receives the gift of life." Further, “what is
born of Tao is called destiny; and what is shaped by the One is called nature.”
From the Great Way that is empty human life is created; and among all things,
human beings are the highest in terms of spirituality. “The nature and destiny
accord with the Tao and should be carefully treasured.” This means that one
should cherish to the uimost the presence of life. The union of Tac and life is

the key doctrine of Taoism. |t provides a standard and gives rise to a host of
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practices, such as internal alchemy, preservation of pure thoughts, guarding the
One, ingesting energy, avoidance of the five cereals, and the ars of the
bedchamber, to realize the goal of the union of life and Tao.

Taoism emphasizes life, values life, and as a result it stresses the preservation of
one’s health. It considers being alive in this world as a pleasure, and death an
agony. Thus the teaching of Taoism is to cultivate and nurture life, to value life
and to find technigues that enable one fo live longer. It stresses that "the way of
immortality is to value life, and the highest virtue is to save others.” Thus, it seeks
to find ways to enable human beings to live long. It stands by the theory that
"My life lies in my hand, not in heaven and earth." Whether one’s life is long or
short, it is determined by oneself. Through the practice of Tao, life can be

prolonged and one can even live forever.

The rules and principles of Taoism have been providing Taoist believers with a
standard for self-cultivation and a way to accumulate merit through constant
practice. Benefit the good and stop avil, follow the truth and discard lies — this is
the way that all can make progress and obtain enlightenment. According to
Laojun jigfing, “All living creatures that breathe, including those that fly and crawl,
should not be killed. Even wriggling creatures also treasure life, even

mosquitoes and other insects understand the avoidance of death.

Position of Taoism

Tacism values nature. It advacates being natural and opposes aggressive
behavior. Recognize the principles of nature, know nature well, apply what is
natural, oppose artificial action that goes against nature. Taoism will support

researches that are not against nature and are beneficial to all living beings.

Taoism is scientific. Looking at the history of Tacism, many Taoist masters
engaged in scientific research. Taoism especially emphasizes various Kinds of
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practices that cultivate body and mind - for example, guarding the One,
preservation of pure thoughts, ingesting energy, embryonic respiration, the arts
of the bedchamber, internal alchemy, medical knowledge that prolongs life, etc.

Taoism treasures life deeply. As indicated by the Taoist saying, "the way of
immortality is to value life, and the highest virtue is to save others.” Provided that
it does not injure life, is not against morality and not against the teachings of
Taocism, Taocism supports research that increases longevity and brings benefit to
mankind.

Taoism is not supportive of research that goes against the teachings of Taoism,
that goes against nature, and that involves the killing of another life, e.g. using
embryos for research. Thus, from the perspective of Taaism, in order to prevent
such research from being abused, the Taoist Mission strongly believes that it is
necessary for the government to set up a legislaied body 1o strictly regulate and
control embryonic stem cell research work in Singapore.”

Mr. Li Zhi Wang

Acting Chairman

Taoist Mission {Singapore)
28 November 2001

Transiated by: Christine Ho, NSTB
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St. Anthony's Canossian Convent

1604 Bedolk North Avenue 4 Singupore 1646
Tel: 4494319

Mt Harbans Singh

Hon. Secretary, LR.O.

Blk 173 Woodlands Street 13 #02-397
Singapore 730173

24% November 2001

Dear Mr Harbans,

Re: Stem Cell Resenrch - Catholic view

Please find attached a statement published in the Catholic News dated 28" October
2001concerning the Catholic Church’s teaching on the subject mentioned above.

The Archdiotesan Bicethics Committee is a committee composed of professional
Catholic doctors and they have been entrusted with the task to study and research into
question of the stem cell research particularly the embryonic stem cell. The
commitlee has made a carefu! study on the sibject matter taking into consideration
the Church’s teaching about the sanctity of human life and human embryonic stem-
cell research.’

The Churcl’s teaching is clear and we do not compromise on our stand. In
responding to the Biosthics Advisory Committee, I request that LR.O.’s submission to
the committee will take into Rall consideration the view offered by the Church.

Thank: vou for your kind attention.

Yours faithfully,

Sr. ;é?resn Seow, Fd C.C

Consultor.of Pontifical Council lor Interretigious Dialogue
Catholic Archdiocesan Representative to LR.O.

¢.c. Venerable Shi Ming Vi, Flon. President
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“mbryonic stem-cell research

kills human beings

In response to the issue of embryonic stem ceil research which has drawn much
attention of late, the Archdiocesan Biosthics Committee is issuing
the following statement to clarify what the Church teaches.

What are siem-cells?

Srem-eells are cells that are present in,

everyone from the moment of can-
cepiion. These stem-celis give rise (o
all oar ather tvpes of eells el afl onr
tissues and organs as we grow and
develop in the womb and after binh.
Some of these stem-cells remain
in us as adufts and they can then be
changed imo other types of colis,
uch as blood cells, under the sight
inditions. These are called adull
stem-ceils and (hey can be found in
a number of sites, for example in the
umbilical eards of newbom babies
and in the bone marmow of adults.
Adult stem-cells are alseady being
used in new ways af reating disenses
-such as thalnssemia.

Most important of all, ubtaining
adult stem-cells for research or trest-
ment dees not resull in the donar °

being killed or harmed.

But this is not true in the sxtrac-
tion of sten-cells from the heman
embryn, When this is dane, the em-
bryo is inevitably killed.

What s humen embryonle stem-
cell research and what are stem-
cell fines? . - =00 .
Scientists may extract embryonic sfem-
cells from vither live buman embryos
produced by anificial reproductive
teechniques,” or specially oeated by
ftoan cloning, Afer extraction, the
«slls multiply for prolonged periods
in cuitures, Thess are known a3 cail
lines which are’ then used, seid or
exporizd for fertder research,
Scientists who do such research
hope that products and new meth-
ods of treatment may Jow from
these stem-cell fines, Although the
intestion of this resenrch may be to
find cuees for disease, it must be
highiighted that live human embrvas
are killed in the process.

What doos the Church lesch
about the sanctity of human ilte
and human embryanie stem-call
resaarch?

Church ieaching reparding hu-

man_embryonic stem-cell resencch
is consisient with the constant
{eaching of the Church on the
immorality of induced abartion.

Since Biblical times, God's di-
vine commandment has been very
clear: “You shall not kilf” (Ex 20:13,
Dz 5:17)-

“Fie’ Church's tradition bas al-

ways consistendy taught the absoluie
and unchanping vales of the
commandment, "You shali pot kill".
It is a known fact that in the first
centuries, murder was among the
thres most.sericus sins — along with
spostasy and aduliery, {Evangelium
Vitae, 54)

Pope John XX reaffirmed that
human life is sacred because “trom
its very beginning it directly in-
volves Uod's creative activity™
(Mater e Mapistra, 1961, 47)

In the encyclical Evangelium Vi-
tag {Cospel OFf Life), Pope Johs Paul
[1said the “evalustion of the marality
of abortion is to be applied dlso to the
recent forms of intervention on hu-
man embryos which...inevitably
involve the killing of those mbryes.

"This moral condemnation also
regards procaduses that exploit living
human cmbryos and foctuses, either
1o be used a5 "biologied maenal” or
a5 providers of organs or tissue for
transpionis in the treaiment of cenain
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trays with
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™ A Church
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4 [ssuad last
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tls

4 morally
wrang to

sHarnl use human |
Fid

ambryos-

diseases, The killing of lnnoeent
human restures, even if cormied put o
help others, constinutes an absalulely
unaeceniable act” (EV 63}

‘The Church docsment Donum
Virae (The Gift of Lile) states that
“from e moment of conception,
the life of cvery human being is to
be respecied in an absolute way.

"Oad alone s the Lord of life
from its bepinning 1o its end: No
an# -can- under any circumstance
claim for himself the right directly
to destroy an innocent human being.”
{Introduction, 5)

“To use hinon embryos or foequses
as the object or instrumentation af
experimentation constitutes a crime
against thelr dignity as humun beings.
having a rght to the same ws
that i5 e 1o the child already bom
ané lo every human person.” (I, 4)

On Aug 23 lust year, the Chiuch
issued o new documezat entilled, Dec-
laration On The Production And The
Scientific And Thempemic Use OF
Human Embryonic Stem-cells which
zgain stated that it is morally wrong to
producs of use living human embryos
for the preparation of embryonic stem-
cells for the following reasons:

L. The human embryo, from the
moment of concaption, fias a right ta
its gwn life, and therefore every
intervention which is not in favaur

e far expert~ |
Fetzt mentatlons.

af the embryo is an 2c1 which vie-
tatzg that right,

2, The ablatian of the inner gel]
mass of the blastocyst, whick criti-.
cally and irremedinbly damages the
homan embrya, curailing iis devel-
opment, is a1 gravely immomnl act

- and consequently s pravely jllicit.

3. No end believed to be pood,
such as the use of slem-czlls for the
preparlion of other differentisted
cells to be used in what looks 1o be
promising therupentie procedures, can
justily an intervention of this kind, A
good end daes oot miks right an .
uctiun which In itself is wrong.

The document ferther declured,
"It is marully wrong to use embryonic
stem-cells, and the differentiated cells
abtained from ther, even if supplied
by ather researchers or are
commerciully obtainable, because i
entails a proximate materdyd coopera-
tiors & the production aad manipulz-
ticn of humas embryos an the pan of
those producing or supplying them.”

It is moraily wrong w0 benefit
from the cvil of human embryonic
stem-cell research, even.if we our-
selves have not'done this evik

The docurnent instead urged “us-
ing adult stem-cells to attgin the
same panls as would be saught with
embryonic.stem-celis. These appli-
cotfons are undoubledly & source of
great hope for a significant numbe:
of suffesing people." :

Finwly, Donum Vitae makes this
ohservition: “Science and technology
arz valusble resources for man when
placzd av his service and when they
promote his integral development for
the henefii of all, but hey cannat of
lhemszlvey show the meaning of ex-
istence and of human progress.”
{Donum Wiwe, Introduction, 2),

Those wha would like to read
the Pontifical Counefl For Life's
Declaration an Embryonic Slem-Cell
Research in itz entlrery may visit
httpiforswew vaticir vaZioman_curial
pontifical_academices/ocdlife/
documentsfire_pa_1
cdbife_doc_20000824 celisle-
staminali_enheml
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Silch Faith View Page 1 / 2

HUMAN STEM CELL RESEARCH
(8ikh Faith View)

The Sikh faith totally respects the sanctity of the Gift of
Human Life by God and expects every effort to be made to
preserve this stand.

No human being has the right to disturb this natural order
or pattern of life’s existence. This decision only rests with
God. For, it is He who gives life or takes it away as He wills.

“By {God's} order, O Nanak! Mon comes and goes.”
[Ad} Granth 13]

The coming (birth) and going {death) of human beings is at
the discretion of God, that is, accordmg to His Will, Any
attempt to go against His Dmne Will is unethical and also
morally wrong,

Human life begins when the male and female living cells
unite and God by His word gives life for conception to take
place. The human embryo is then formed. Hence, lifé exists
from the very onset.

Placing the soul in the hody-cavs,
The Lord hegan to blow the musical
Instrument of breath inte it fAdi Granth 922}

Therefore, the question of the age of an embrye is merely
academic. It does not arise. Any attempt to change this
human life pattern is going against Nature and the Will of
God. The removal of stem cells from the human embryo kills
the embryo in the same way that an abortion does.

Even doctors, when they treat patients cannot claim success
unless the God’s Grace there.

The assembly of the physiclans meets together,
The medicines became gffectuat, when the Lord,
Of Himself, stands amidst thenm. [Adl Granth 1363]
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Sikh Faith View Page 1 7 2

Scientific research may need to continue to prolong life and
minimise human suffering. The real danger is in the zeal
and enthusiasm of research scientists whose attempt{s) to
advance their own study and personal prestige may result in
the undesirable cloning of human beings.

Habir, the physician says, 1 alore am good.

All medicines are in my power.*

But, this thing belongs to the Lord

He takes it oway, when He wills, [Adi Granth 13638]

Thete is no objection to the adult AS cells, or EG cells that
are derived from human foetuses (due to miscarriage) being
used. In regard to ES cells, our view is that human cells are
living from the onset of conception and that any form of
intervention will kill the embryo in the process.

The destruction of innocent life regardiess of the objective of
human cell experimentation is not acceptable. It is against
the preservation of dignity of hioman life. Anything that goes
against Nature albeit for creation of new life is wrong, both
on moral and ethical grounds.

Any attempt or claim to change this nhatural order by other
means is a violation of the sanctity of the Gift of Life, which
must always be upheld and respected absolutely.

Gurbaksh Singh Grewal Harbans Singh PS
A Venarabte Sikh Devotee IRO Sikh Faith Represeatutive
Director Sainam Textiles Secretary Centrel Sikh Gurdwara Board

B1-1Y9 High Streat Centre

CSGB20D1.BAC (Sikh)
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THE SPIRITUAL ASSEMBLY OF THT BAHAIS OF SINGAPORE LTD
110-D Wishart Road, Singupore (194733
Tel: (653} 2733023 / 273 113% Fax (651 273 2497 E.mail : nensing pRitpnel.Com. sp

Transmitted electronically
30 November 2001

Mr P. Harbans Singh rem harbans@singnet.com.sg
Hon Secretary

Inter Religious Organisation
Singapore
Dear Esteemed Sir,
Council Feedback (RAC Requasi)

We are pleased to attach herewith the reply form and our statement on
the question of Human Stem Cell Research in Singapore.

Yours faithfully, _
For The Spiritual Assembly of the Baha'ls of Singapore

Wiliiam Hui
Secretariat Manager

SIGNED CONFIRMATORY COPY WILL BE SENT BY POST IN DUE COLIRSE

G-3-14



Baha'i Faith View i’agf: 1/3
HUMAN STEM CELL RESEARCH IN SINGAPORE

1. We would like to first express our gratitude to the Inter-Religious
Organization in asking us for the Baha’ perspective on this topic. We
have also read the Bioethics Advisory Committee’s (BAC) consultation
paper regarding human stem cell research locally and the following
represent our feedback to the BAC paper.

2. The supreme body of the Baha'i community worldwide, the Universal
House of Justice, has stated that there has been nothing specific in the
Baha'j Writings on subjects such as stem cell research or human
cloning. Though the Universal House of Justice has the spiritual
authority to make decisions on such previously unaddressed matters, it
has in a recent communication stated that it would be premature to
currently make judgments on these topics and their spiritual
consequences, The House of Justice has thus advised believers who are
faced with such questions that they are free to come to their own
conclusions based on their knowledge of the Baha'i teachings on the
nature and purpose of life, taking care at the same time not. to make
dogmatic statements or to offer their individual understandings as
standard teaching of the Faith.

3. Below is a brief compilation of pertinent passages from the Baha'i
Writings that indicate the underlying standards that Baha'is needs to he
mindful of when deciding upon a topic such as human stem cell
research.

a) With regard ta the soul of man: Accordingto the Bahaf Teachings
the human soul starts with the formation ef the humen embryo,
and continues to develop and pass through endless stages of
existence after its separation from the body. Ifs progress is thus
infinite. (From a letter written on behalf of Shaghi Effendi, 1 937}

b) ... the Baha'i Writirigs affivi that the human soul comes into being
at the time of conception. However, they do not clearly define the
exact biological moment and nature of the event described as
sconception’ and this may, indeed, be a guestion that is insoluble
by human thought or investigation, since it relates to mysteries-of
the spiritual world and the nature of the soul itself. {From. a letter
written on behalf of the Universal House of Justice, 1997)
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Paha’ i Feith View Page2 /3

c)

The Baha'i view is very balanced. While appreciating the value of
the new medical techniques which enable previously childiess
couples to enjoy the blessings of a family, the teachings define
such limits as are necessary to preserve the dignity of the
individual and the sanctity of marriage.

In relation to artificial insemination, the beloved Guardian in a
letter written on his behalf to an individual believer states: ...
there is no objection to having a baby by means of artificial
insemination as long as your husband is the father of it.” While
artificial insemination is a very different process from in vitro
fertilization, the principle enunciated by the Guardian is the same;
namely, that to be acceptable to Bahdis the egg cell of the wife
should be fertilized by the sperm of the husband in the procedure.
(From a letter wtitten on behalf of the Umiversal House of Justice,
1984}

You have spetifically requested information defining the Baha'i
position on the important matter of experimentation with human
embryos. It is not practicable for the House of Justice to consider
this delicate issue at this time ...(From a letter written on behalf of
the Universal House of Justice, 1990)

Nothing specific has been found in the Baha'i Writings on genetic
engineering, This is therefore a matter on which the House of
Justice may have tolegislate but the time has not yet come for

that. The subject is guite complex, and an informed epinion can be

offered only when the seientific understanding is much further
advanced than at present and the social implications are clearer.
With the emergence of adequate understanding, it will also be
opportune to deal with the ethicel issues involved. In the

meantime, Bahéis faced with guestions about genetic engineering
are free to come to their own conclusions based on their knowledge
of the Bah&’f teachings on nature and the purpose of life. However,
they should be careful not to make dogmatic statemenis or affer
their own understanding as the teaching of the Faith. (From a letter
written on behalf of the Universal House of Justice, 1997)

Yours faithfully, _
For The Spiritual Assembly of the Bahé’is of Singapore

Dr. Suresh Sahadevan
Chairman
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Notes:

Ehoghi BEffendi: (1.89'?_— 1957} The Guardian of the Bahi'l Faith after the pessing of ‘Abdu’l-Bahd in
1921, designated in His Will and Testament as His suceessor in interpreting Baha'l wiitings and as Head of
the Faith.

The Universel House of Justlee: Head of the Bahali Faith after the passing of 8hoghi Effendj, and
the supreme administrative body ordnined by Beba'u'lléh in the Kitab-i-Aqdas, His book of lawa. The
Ustiversal House of Justics is elected every five years by the metnbeea of gll Nationsl Spirifual Assemblies, who
gather st &n Intemationel Convention. The Universal House of Justice was elecied [or the first Hime in 1963. 1t
occupied its pennanent scat an Mount Carmel in 1983,

tabdwl-Bahé: (1844 — 1921) Son of Beha'wllah, deslgnated His succensor and authorized intarprter
-of His writings. “Abdu'l-Bah& means “Servant of Bahasy'lizh”.

PohA'n'lEsh: Title nusumed by Mirzd Husayn-'Ali, Founder of the Baha'l Paith. Born on 12 Nevember
1B17, He declared His mission as the Promised One of All Ages in April 1863 and passed away in Acre {Akla),
Palestine, on 29 May 1592 afier forty years of imprisonment, banishment, and houses arrest. Bahaw/llah's
writings sre consldered by BahaTs to be direot revelntion [rem God.
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Mr, Bamuel Suasoun

Asst. Honarary Treasseer
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Committee Menbers
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Xﬁ‘w THE JEWISH WELFARE BOARD
ﬁwk SINGAPORE

19 Diecember 2001

Prof. Lim Pin

Bipethics Advisary Committee
250 North Bridge Road
#15-01/02 Raflles City Tower
Sinpapore 179101

Dear Prof, Lim

REQUEST FOR FEEDBACK REGARDING HUMAN STEM
CELL RESEARCH IN SINGATORE

We refer 1o your lgiter of 8 November 2001 and reminder of 7 December
2001. Qur apologies for nol replying ealier as Rabbi M. Abergel 18 presently
on homic leave and will relurn to Singapore in late December.  He will revert
with his comments.

Thank you.

Yours sincerely

Tasc

; gjanii
Honaorar

Secretary

¢ Rabbi M, Abergel

24420 Waletion Street Singapore 187940, Tel: 3372188 Fax: 3362127
E-mail: Jewlzhwh®singnst.com.se
yrarw,singaporatews.com
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RABBI MORDECHAI ABERGEL

ORTHODOX JTEWISH COMMUNITY OF SINGAPORE

Monday, December 31, 2001

Ms. Lauren Noto

For Prof Lim Pin

BAC Chairman

250 North Bridge Rd.
#15-01/02 Raffles City Tower
Singapore 179101

Dear Ms. Noto,

First and foremost | would like to apologize for the delay in our reply. We very
much value your interest in the religious aspect of this important issue.

Herewith enclosed is an article which presents the Jewlish religions viewpoint. 1
hope it will answer your request.

Yours Truly,

Rabhi Mordechai Aberge!

19 Ouley Walk, #0|
Tel/Fax: (653737 91 le coimun rooriEnM@sngnet.coin.sg
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Stem Cell Research in Jewish Law

by Daniel Eisenberg, MD-

Ihtroduction

Stem cell research is among the most promising and controversial technological
breakthroughs of our time. Most cells in the human body are differentiated and, if
they maintain the ability to divide at all, have the ability to form only cells’ smxlar
to themselves. Stem cells have the unique property of being able to divide, while
maintaining their totipotent ar pluripatent characteristics. Early in mammalian
development, stem cells (under the proper conditions) have the ability to
differentiate into every cell of the human body (totipotent), potentially forming an
entire fetus. Stem cells derived from later stages of mammalian development
have the abllity to differentiate info muitiple cell types, but not irito an entire
organism. If we were able to manipulate the conditions controiling celluiar
differentiation, we might be able to create replacement cells and organs,
potentially curing flinesses such as diabetes, Alzheimer's disease, and
Parkinson's disease.

The ultimate promise of stern cell technology would be to combine it with cloning.
Imagine a man dying of liver fajlure. If we could take a somalic cell from his skin
and place the nuclear DNA ihto a denucleated egg cell, we would have created
an almost exact copy™! of thal sick man's cell, capable of diffsrentiating into his
clone. Instead of allowing the cloned cell to develop into a fetus, we might place it
{or its stem cells alone) Into the appropriate environment that would cause it to
differentiate into a liver that would be virtually genetically identical to the sick
man. If we could "grow™ this liver to maturity, we could offet the sick man a liver
transplant without the risk of rejection and withaut the need for anti-rejection
drugs.

This sounds like a virlual panacea for many of man's ills. Yet we still do not know
it we are able to successfully clone a human, nor are we sure what practical
value can be derived from stem cells. We are currently in the realm of fascinating
speculation. It will require years of very expensive, labor Intensive research o
determine the poteniial that stem cells hold for the treaiment, palliation, and cure
of human illness. While stem cells have been isolated from adults and aborted
fetuses, the best source is the "pre-embryo," the small clump of cells that
compose lhe early zygote only a few days following conception. Therefors, to
best investigate the latent possibllities inherent in stem cells, sciantists wish to
use the approximately 100,000 "excess" frozen pre-embryos that are "left over"
from earlier IVF attempts.

What is the halachic perspective on such research and what could the possible
objections to such research be? There is little argument that he use of sitem callg
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derived from adult somatic tlssue pose few ethical problems. The issues raised
by stem cell research involve the use of in vitro fertilized eggs which have not yet
been Implanted in'a woman and the use of tissue from aboried fetuses.

The issues ralsed by stem cell research may be divided into several quesiions:
1. 13 in vitro ferilization permitted to begin with?

2. What is the Jewish approach to abortion? .

3. Are pre-embryos included in the prohibition of abortion?

4. May a very early embryo he sacrificed for stem cells that could save lives or at
feast cure disease?

5. May we fertilize ova specifically to create an embryo to be sacrificed for stem
calls?

6. Need we make "fences” in the form of protective laws to protect fetuses from
wanton destruction? May tissue from aborted fetuses be used for research or
medical treatment?

In Vitro Fertilization

Artificial insemination has been dealt with a length by a specirum of poskim
{rabhis qualified to decide matters of Jewish law). While artificial insemination by
a donor is generally strongly condemned, the use of a husband's sperm for
artificial insemination in cases of necessity was accepted by most Rabbinical
authorities.® The question of in vitro fertilization was dealt with later, A significant
majority of authorities accepted in vitro fertilization under the same rubric and
limitations as artificial insemination,® including the fulfiliment of the mitzvah of
procreation.® However, a fundamentally new question arose. What is the status
of the "spare” embryos that are not implanted as part of the first cycle of IVF?=
Must they be implanted in the mother as part of another attampt at pregnancy.
May/must they be donated to another women io-allow the pre-embryo its chance
al life? May they remain frozen Indefinitely?™® Most importantly to our topic, the
question arose - may pre-embryos be destroyed? To answer this question, we
must first generally examine the Jewish approach to abortion.

Abortion in Jawish Law

The traditional Jewish view of abortion does not fit convenientlyinto elther of the
major "camps” in the current American abortion debate. We neither ban abortion
completely, nor do we allow indiscriminale abortien "on demand.” To gain a clear
understanding of when aboriion is sanctioned, or even required, and when it is
forbidden, requires an appreciation of certain nuances of halacha (Jewish law)
which govern the status of the fetus,

The easiest way to conceptualize a fetus in halacha is to imagine it as a full-
fledged human being - but not quite, In most circumstances, the fetus is treated
like any other "person.” Generally, one may not deliberately harm a fetus, and
sanctions are placed upoen those who purposefully cause a woman to miscarry.
However, when its life comas Into direct conflict with an already born person, the
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autonomous person's life takes precedance.

It follows from this simple approach that, as a general rule, abortion in Judaism is
permitted only if there is a direct threat to the life of the mother by carrying the
fetus to term or through the act of childbirth. In such a circumstance, the baby is
considered tantamount to a rodef, a pursuer after the mother with the intent to kil
her, Mevertheless, as explained in the Mishna (Oholos 7:6), if it would be
possible to save the mother by maiming the fetus, such as by amputating a limb,
abortion would be forbidden. Despite the classification of the fetus as a pursuer,
once the baby's head has been delivered, the baby's life Is considered equal to
the mother's, and we may not choose one life over anather, because it Is
considered as though they are each pursuing the other.

Judaism recognizes psychiatric as well as physical factors In evaluating the
potential threat that the fetus poses o the mother. However, the danger posed by
the fetus {(whether physical or emotional). must be both probable and substantial
to Justify abortlon. The degree of menial iilness which must be present to justify
termination of a pregnancy is not well established and therefore criteria for
permitting abortion in such instances remain contfroversial.

As a rule, halacha doss not assign relative vaives to different lives. Therefore,
almost all major poskim forbid abortion in cases of abnormalities or deformities
found in a fetus. Rabbi Moshe Feinstein, one the greatest paskim in this century,
rules that even amnlocentesis Is forbidden [fit is performed only to evaluate for
birth defects for which the parents might request an abortlon. Nevertheless, a
test may be performed if a permitied action may result, such as performance of
amniocentesis or drawing alpha-fetoprotein levels forimproved peripartum or
postpartum medical management. While most poskim forbid abartion for
“defective” feluses, Rabbi Eliezar Waldenberg (in his "Tzitz Eliezer,"vol. 9,
chapter 51:3) is a notable exception. Rabbi Waldenberg allows first trimester
abortion of a fetus which would be born with a deformity that would cause it to
suffer, and termination of a fetus with a lethal fetal defect such as Tay Sachs up
to the end of the second trimester of gestation.

The question of abortion in cases of rape, incesl, and adultery Is a compiex ong,
with various legal justifications propounded on both sldes. In cases of rape and
incest, a key issue would be the emotional toll exacted frem the mother in
carrying the fetus to term. Tha same analysis used in other cases of emotional
harm might be applied here. Cases of adultery Interject additional considerations
into the debate which are beyond the scope of this short article.

in sum, the parameters determining the permissibllity of abertion within halacha
are subtle and complex.

Are Ere-Embrvos Included in The Prohibition of Abortion?

G-3-22



While the practical aspects of the Jewish approach.to abortion are relatively
agreed upon, the exacl source and nature of the prohibition is not. Depending on
the arigin of the prohtbition, the application fo the pre-embryo will differ. For
Instance, while most halachic authotities consider the prohibition of abortion to be
from the Torah, a few consider It to be Rabbinic in nature. It is Interesting to note
that both the person who performs the abortlon as well as the woman who
volurtarily allows it to be done are culpable.?

- The most obvious place to look for the Biblical prohibition would be from the
aseret ha'dibrot (Ten Commandments), “Thou shalt not murder™®, This
prohibition, calied retzicha, usually carrles a death penalty for transgress_ion.
Nevertheless, it appears the Torah itself teaches that kllimg a fefus is not
equivalent to killing an adult. The Torah speclfically states™ that if in the course
of an altercation with & third party, a person causes a woman to miscarry, he
pays only monetary damages, while if the woman herself were to die of her
injuries, the aggressor would receive a death sentence. Rabbi Yehuda
Ashkenazi, in his commentary on the Code of Jewish Law,"® reasons from here
that a fetus is not a full-fledged persan, since regarding the one who hits the
woman, causing her to miscarry, “. . . he pays the value of the child and we do
not lebel him a murderer, nor do we execute him, . "

Notwithstanding the statement of Rabhl Ashkenazi, several poskim rule that
abortion does represent murder, but without-the punishment of death. 1 This Jaw
is similar to the law of one who Kkills a traffel'® (a specific type of terminaily ill
person), for whom there is a prohibition of murder, but no death penalty.™2 if the
pre-embryo is included in this prohibition, then very little short of the pre-embryo
posing a threat to someone's life could justify its destruction. An independent
threat to the life of a third party would not suffice to allow destroying the pre-
embryo,

The argument regarding whether a fetus is included in the prohibition of murder
is complicated and fascinating 24! Both positions garner support from two sides of
the same page of the Talmud. Arachin 7a states that the court shoulid- strike the
abdomen of a pregnant woman o cause a miscarriage prior to her execution. b
The life of the fetus seems inconsequential in that discussion, On the other hand,
Arachin 7b states that the Sabbath may be desecrated for the life of a fetus,
something which may only be done to save a life, for pikuach nefesh. This
apparent contradiction is dealt with at length in the responsic literature.

Bui is the pre-embryo included in this prohibition? That question is best
answered by evaluating the next possible Biblical source for abortion. When
Noah and his family exited the ark, G-d commanded them seven laws, which
apply to all of humanity. The usual translation of one of these laws is: "Whosaver
sheds the blood of man, by man shall his blood be shed."™ The Torah clearly
demands capital punishment for murder, While this prohibition appears
straightforward, there is a fascinating twist.
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The TalmudX attempts to prove that non-Jews, who are not obligated by most of
the Torah's commandments given at Mount Sinai, are forbidden to perform
abortions.™™ The Talmud brings the literal translation of the previously mentioned
passage (with sfightly altered punctuation), which is: "Whoever sheds the blood
of man, within man, his blood shall be shed." It then asks: "What is the meaning
of 'man within man'? This can be said to refer {o a fetus in Its mother's womb."
This prohibition, as part of the Noachide laws, would apply to all people, Jew and

non- Jew alike, although for techmcal reasons, the degree of severity would
differ 1

Once the "standard” prohibition of refzicha (murder) is separated from that of
kilting a fetus, we may investigate how this difference might affect the status of
the pre-embryo. From the Talmudic discussion of abortion; we might expsct that
pre-embryos are not covered by the prohibition of abortion, because they have
never besn implanted. The rationale for such a decisibn Is based on the concept
that a pre-embryo left in its petrl dish will die, Itis not even potential life until it is
implanied in an environment In which it can mature.

Cthers derive the prohibition of abortion from the Torah's pmscnptxon of inflicting
damage to one's self or others (chavala)®. One may not wourid one's self
without a valid reason {such a medccat necessity as in surgery). Obviously, one
may not damage someone else.2! As a result, some claim that the prohibition of
abortion arises from the prohibition of the woman wounding
herseliZ, while others feel that the derivatlon is from the prohibition of wouﬂdlng
the fetus.’22! Unlike murder, for which only a threat to the mother's life22 could
justify killing the fetus, the rationale of chavala allows greater leeway in allowing
its abrogation. Particularly, If the wounding of the mother is the prohibition, her
consent {o being wounded might be considered a determining facter, Whether
this prohibition applies to a pre-embryo is open to debate (albeit my personal
opinion is that the prohibition of cfavala does not apply at this leve!).

The last possible prohlbltmn to consider s the Torah's farbiddmg of "wasting
seed” (hashchatat zera).22 This is the main prohibition involved in questions of
male contraception (for example, condoms) as well as the laws governing
gathering of sperm for analysis, IVF, or artificial Insemination, The prohibition
forbids the "useless" emission or destruction of sperm that could create life.
Some halachic authorities have ruled that excess sperm from farillity treatments
may be destroyed. Further, the emission of semen for analysis has been
permitted as part of the pracess of procreation in those suffering from infertility /&2
{Neveriheless, according to most poskim, this prohibition does not apply once
fem[rzatlon has occurred.) Since this ban may be waived for the sake of saving a
fife, ¥ it is conceivable that destroying a pre- embryo to save someone's life (or
potentially treat severe illness; this would bring us into the complicated question
of "v'ehi omrim lo 'adam chatei bishvil sheyizke chaveirecha” -- do we allow one
to sin in order o save his friend, - an issue beyond the scope of this article)
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would be permitted as part of the mitzvah of pikuach nefesh.

Twao positive Biblical commandments bear on the obligation to save life (the
abiligation of hat‘za!a) The Terah requires that we "Do not stand idly by as your
neighbor's blood is being shed."® This mitzvah is inferpreted by the Talmudi2

to require one to expend positive effort and even money to protect an
endangered person. Maimonides fearns the whole commandment for a qualified
individual to heal his neighbor from the obligafion to return lost objects.
Regardmgj lost object, the Torah commands: . . . and you shauld surely restore
itto him." From an extra letter in the sentence, Maimonides! derlves that if
one must return a lost object, he must certainly return someone's "lost" health.

Both of these positive commandments may apply regardless of whether there
may be any prohibition of abortion for a pre-embrye, But do these positive
commandments apply to a pre-embryo? That is, do we have a positive obhgatmn
tor protect the pre-embryo that is sitting in the freezer?

Fortx days

In our analysis, we must also evaluate whether we are more lenient with the
destruction of an embiryo prior to forty days gestation. There s reason to argue
that prior to forty ciays gestation, the fetus lacks "humaniiy.” The Mishnal® states
that a miscarriage prior to forty days does not cause tumat leida.” B The daughter
of a Cohen (priest) whose non-Cohen hushand has died may coniinue eatin ng
trumah (tithes) only if she has no children and is not pregnant. Rav Chisdal®!
states thatin a case where her non-Cohen husband died soon after marriage,
she may continue eaﬁng trumah for forty days. He reasons that if she s not
pregnant, then there is no prablem, and that if she s pregnant, that up to forty
days the fetus is "mayim b'alma (mere water).”

These sources suggest that a fetus prior to forty days gestatlon is not considered
to be an actual person and we might extrapolate that destruction of such a fetus
is not forbidden by Jewish law. If we now apply this redsoning to the possible
sources for abortion discussed above, we note consistency on the part of the
poskim.

Rabbi Unterman, former Ashkenazi chief Rabbi of Israel, who ruled that a fetus is
pmtected by the prohibition of murder (refzicha), rejects these sources as
remaving the early embryo from the prohibition of murder. He bolsters his opinion
by quoting from Toras Ha'Adam™, a famous Jewish law book by Nachmanides
{Ramban) that discusses medical issues. The Ramban quotes the Ba'al Halachot
Gedolot, who asserts that one may desecrate the Sabbath for a fetus because,

by desecra’tmg one Sabbath, the fetus will be ablé to fulfill many Sabbaths in the
future. 22 Thus, the Ba'al Halachot Gedolot argues that saving the life a fetus

before forly days averrides the Sabbath; therefore, argues Rabbi Unterman,
feticide Is murder.
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Rabbi Yair Bachrach, author of Chavet Yair, does not accept the forty days
distinction because he derives the prohibition of feticide from wasiing male seed,
which is prohibited even before conception. 2

Rabbi Yosef Trani (author of Responsa Maharit), who argues that abortion is
forbidden as chavala (wounding) of the mother, does not specifically mention the
forly day cutoff. However, Rabbi Yechlel Weinberg {(author of the Responsa
Seridei Aish); clearly held that there is no prohibition of abortion befare forty days
according to Rabbi Trani's opinion since there Is no "limb" to injure prior to
formation of a recognszable fetus at forty days. 38 Rahbi Weinberg himself at first
permitted abortion priar to forty days, but later reconslidered his position, 2

All of the above approaches apply only to Jews who are bound by Torah law,

The prohibition of abortion for non-Jews, as discussed above, devolves from the
Noachide laws. Of course, non-Jews are forbldden to commit hormicide. Yet,
according to many commentators, non-Jews are nat bound by the commandment
in Leviticus 19:16 to protect the lives of their comrades, since it was not
commanded to Noah. The scope of their prohibition includes murder and
"shedding blood of man within man." These obligations mclude only actual lives,
not potential lives. Therefore, according to Rabbi Unterman;22 there is no
prohibition of abortion for a non-Jew, nor for a Jew to aid in such an abortion,
before the fortielh day of gestation. i

May a very early embryo be sacrificed for sten colls?

Now that we have analyzed the possible ethical issues In destroying pre-
embryos, what is the final outcome? For non-Jews, the issue appears most
direct. The combination of the pre-embryo never having existed within a uterus
and the generally aceepted leniency toward abortion within the first forty days,
would strongly argue for a parmissive ruling regarding the destruction of pre-
embryos for stem ceils,

Regarding Jews, the answer is more complicated. Sinca stem cell research is a
new sndsavor and cloning of humans has not yet-occurrad, there are no
published responsa on the topic. We must, therefore, ook to more practical
cases that encompass our question to find an applleable ruling. We find such an
issue with respect to the best course of action for couples who wish to avoid
having children with Tay Sachs disease when both partners are carriers of the
Tay Sachs gene. A similar problem arises in famtt;es where the wife carries a
gene for a sex-linked disease, such as Fragile-X.142

The most promising option for such couples is preimplantation diagnasis, in
which a zygote conceived in vitro has a few cells removed to be tested for
genetic defects before implantation. Only a zygote that Is not homozygous for
Tay Sachs or not a male carrier of Fraglle-X would be implanted. Rabbi Yosef
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Shalom Eliyashuv, possibly the most influention posek.in |srael today, has
permiited preimplantation diagnosis and destruction of affected zygotes to
prevent cases of Fragile-X and even in a case of a woman with
neurofibromatosls who only had skin lesions.® Rabbi Dovid Feinstein has taken
a similar view as to the permissibility of discarding "extra” pre-embryos.22 Pre-
implantation diagnosis, which is already accepted by some Rabbinic authorities,
is likely to be acceptable to most Jewish Iegal experis when used fo pravent
serious diseases in offspring.

Based on these rulings, it would seem that we now have a practical answer to
our question of stem cell research. If the pre-embryo may be destroyed, it
certainly may be used for research purposée and ofher llfe-saving work. in fact,
Rabbi Moshe Dovid Tendler, in testimony for the Nalional Bioethics Advisory
Commission*, argued strongly in favor of the use of pre-embryos for stem cell
research.28 Nevertheless, it is important to realize that this conclusion is not
unanimous®® and that all of these rulings are predicated upon-the understanding
that the pre-embryo is not included in the prohibition of retzicha {murder).

May we fertilize ova specifically to create an embryo to be sacrificed for
stem cells?

The creation of embryos for the purpose of taking their stem cells is a complex
issue. While no responsa yet exist specifically dealing with this question, it is
likely that Rabbinic authoritiés will not favor such a lenlency. The mera existence
of already created pre-embryos creates a need to decide the halachic
ramifications of thelr destruction. We therefore may decide that such research is
permitted bedieved (gx post facio), once the pre-embryos exist. Hcawever since
there are poskim who forbid abortion even within the first forty days, & it is much
harder to argus lichalchila {a priorf) that creation of pre-embryos with the
intention of destroying them is permitted.

There are additional questions that we as a society must ponder. May we and
should we deliberately create pre-embryos in order io destroy them??

"Fences” around the law and the use of stem cells and aborted fetal tissue

The Rabbis often create protective edicls (gezerof) to prevent the desecration of
Torah [aw. Additionally, the Rabbis may promulgate decrees intended to protect
Torah values by preventing untoward behavior that is not already prohibited by
the Torah itsell, For example, more than 1000 years ago, Rabbenu Gershon
enacted gezerot banning polygamy and opening the mail of others, despite the
absence of actual Torah prohibitions for either of these two aclions.

The protection of life is a strongly held Torah ideal. While the destruction of pre-

embryos in the course of fertility treatments or to prevent disease may be
permitted, this does not mean that pre-embryos may be destroyed without
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compunction. To avoid the proverbial "slippery slope,” should we ban stem cell
research on embryonic stem cells as a dangerous encroachment on the sanctity
of life? That is, even if pre-embryos may be destroyed, should we enact
preventative laws barring stem cell research that requires the destruction of
potential lives to avoid cheapening life by treating the process of creating
humans as another scientific process, stripped of its miraculous underpinnings?
In his testimony, Rabbi Tendler summed up the issue of protective enactments
as follows: _
Jewish law consists of biblical and rabbinic legislation. A good deal of rabhinic
law consists of erecting fences to protect hiblical law. Surely our tradition
respects the effort of the Vatican and fundamentalist Christian faiths to erect
{ences that will protect the biblical prohibition against abortion. But a fence that
prevents the cure of fatal diseases must not be erected, for then the loss is
greater than the benefit. In the Judeo-biblical legislative tradition, a fence that
causes pain and suffering is dismantled. Even biblical law is superseded by the
duiy to save lives, except for the three cardinal sins of adultery, idolatry, and
murder. . . Life saving abortion is a categorical imperative in Jewish biblical law.
Mastery of nature for the benefit of those suffering from vital organ failure is an
obligation, Human embryonic stem cell research holds that promise. . ..

Human embryonic germ cells may alsc be derived from gamete ridge tissue
removed from first trimester abortuses (at approximately sight-weeks gestation),
While abortion of fetuses Is a grave offense, it is difficult to justify prohibliting the
use of life-saving tissue from these aborted fetuses for fear of encouraging or
condoning abortion. This is ancther case where the cosl of a Eifjaventati'\,'e
enactment might be the avoidable death of human beings 9 20
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SINGAPORE BUDDHIST FEDERATION

12 UBI AVENUE 1 SINGAPORE 408932
TEL: 7444159/7444635 FAX: 7473618

26th November, 2001

Messrs. Bioethics Advisory Committee

250, North Bridge Road
#15-01/02, Raffles City Tower
Singapore 179101

Dear Sirs,
FEEDBACK REGARDING HUMAN STEM CELL RESEARCH IN SINGAPORE

The basic precept of Buddhism is against harming and killing all beings.
We are taught to have love and compassion for all beings.

Regarding the research on human stem cell, Buddhism will leok at it
seriously from the point of intention. If the intention of the

research is to find cums specifically to human therapeutic. In other
waords, if the aim of the research is to help and benefit humankind, then
we will deem the research as ethical. On the other hand, if the

research is something just for the sake of doing or simply to make

money out of it, then we will feel it is unethical.

As for human elaning, although Buddhism did net state that beings
are created by God and the different forms of birth are mentioned in
the scriptures, but we are definitely against it. We Ffeel that this
will affect the society both morally and socially.

In conclusion, we will support research on human stem cell that will
benefit humankind as a result, but are definitely against human

claning. We hope the above clarify with the committee the Buddhist stand
on human stem cell research in Singapore.

Please feel free to contact us if you have further gueries,
Thank you and with best regards,

Yours sincerely,
’\

Venerabje Shi Ming vi
Secretary General---Singapore Buddhist Federation
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BIOETHICS ADVISORY COMMITTEE
250 NORTH BRIDGE ROAD
#15-01/02 RAFFLES CITY TOWER
SINGAPORE 179101

DR HUI KEEM PENG JOHN

29 LORONG LEW LIAN

#03-04

SINGAPORE 536471

TEL: 2866821 (H)
4588596 (0)

DR LEE HEW MUN
AB2-A East Coast Road
SINGAPORE 4248051
TEL: 3448231 (H)
7345310 (O)

25" NOVEMBER 2001
Degr Sira
FEEDBACK REGARDING HUMAN STEMW CELL RESEARCH IN SINGAPORE

We refer to Prof Lim Pin's letter dated 8" November 2001, requesting for feedback
on the BAC's position on human stem cell research.in Singapore.

We wolld first like to thank the BAC for this invitation for our feedback.

Having read the consultation paper prepared hy the Human Stem Cell Research
Subcommities (HSR), we cannot but express our disappointment and _
disagreement with the HSR's position on ressarch exploiting embryonic stem ceils
derived from early embryos (‘ES cells') and embryonic germ cells obtained from
babies killed by induced abortion(EG cells”).

We have previously explained our rationale for our opinion in istters to the Deputy
Prime Minister, Dr Tony Tan, and the Biosthics Advisory Committee itself, copies
of which are enclosed. Together with these, we have also enclosed a copy of the
letter sent to the National Medical Ethics Committea by the Archdiocesan
Bioathics Commission.

In summary, we would like to put forth the foliowing points:
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1. On the basis of a complete hiological analysis, the living human embryo is -
from the moment of the union of the gametes ~ a human subject with a welt
defined identity, which from that point begins its own coordinated, continuous
and gradual development, such that at no later stage can it be considered as a
simple mass of cells. Jerome Lejeune, who was a professor of fundamental
genetics in Paris and a pioneer in detecting chromosomal diseases, once said
to a US Senate committee: "Life has a very, very long history but each
individual has a very neat beginning, the moment of its conception."

The two moments of real discontinuity in the life of an individual are to be found in

the acts of fertilization and of death.

Objections based upon the appearance of the primitive streak and of the nervous

system bud, and upon tha relevance of the implanting as a decisive event for the

continuation of development, do not bear in the least upon the individuality of the
embryo or the continuity of development: the appaarance of the primitive streak
and of the nervous system -- like the whole process of organogenesis — are the
outcome of this active and individualized development. Therefore ths objective
facts of science tell us that every human being begins Iife from the moment of
conception, or in the case of cloning, when the nucleus of a somatic cell to be
cloned is incorporated into an enucleated ovum. It seems painfully apparent that
those who have chosen to deny this fact of science have done so in a thinly veiled
attempt to justify policies that favour continued experimentation on, and
destruction of, our younger and most vulnerable citizens for the sake of material
gain.

Putin another way, is it not incoherent o state that a human being begins life only

on the fourteenth day affer it has already started living (from the moment of

concaption)?

2. The human being is to be respected and treated as a person from the moment
of conception; and thersfore from that same moment his rights as a person must
be recognized, among which in the first place is the inviolable right of every
innocent human being o life.

From this it follows that as a human individual it has the right to its own life; and
therefore every intervention which is not in favour of the embryo is an act which
violates that right. Therefore, the ablation of the inner cell mass (ICM) of the
blastocyst, which critically and irremediably damages the human embryo,
curtailing its development, is a gravely immoral act.

In the same vein, every type of therapeutic cloning, which implies producing
human embryos and then destroying them in order to abtain stem cells, is
immoral.

3. No end believed to be good, such as the use of stem cells for the praparation of
other differentiated cells to be used in what look to be promising therapeutic
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procedures, can justify an intervention of this kind., A good end does not make
right an action which in itself is wrong.

We note that the HSR quite rightly banned reproductive cloning of human beings
because it *goes against the moral idea that a human being is not to be treated as
a means to an end, but only as an end." }t is precisely because of this that a
huran being, whose life begins at conception, should be given absolute respect at
all stages. This respect that is accorded to him should not be made relative ta the
potential benefit his death may reap for others.

We would like to assure you that the Catholic Medical Guild has no intention of
waving aside the potential for good, for curing disease and saving in the name of
dogma. On the contrary, we encourage such research for the good of humanity, as
in research on adult stem cells and calls obtained from bables that have died from
natural abortion {provided adequate informed consent has been obtained). We
cannot however condone research on cells obtained from the destruction of
embryos and bables killed by induced abortion.

We would thersfore like to conclude by stating our unequivocat objection to
research that entails the destruction of human life at any stage, because we know
that at the end of our lives, we will have to account for what we have done to
others &t the beginning of theirs.

Yours faithfully qyiﬂ
. O ‘-’f

i Keem Peng Dr Johin Lee Hew Mun

Dr.ao

Master
The Cathotic Medical Guild
of Singapore
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17" September 2000

Dear Sir,

HUMAN STEM CELL RESEARCH

We are pleased that, in an interview with Channel News Asia on 28" June 2000,
you brought up the necessity of a national bio-ethics committee in the future to
make sure that our foray into the field of life sciences research is kept within
proper ethical boundaries. As health care professionals frained to care for human
ife from conception to natural death, may we request that such a commitiee be
formed immediately, and that research on human embryonic stem cells be
hanned, for reasans that follow.

L. LIFE SCIENCES RESEARCH 15 PROGRESSING AT A FAST PACE
it was first brought to the public’s attention in May 2000 that the NUS had
been conducting research on stem cells from human embryos iess than
one week old. On August 11" 2000, it was announced that the EDB,
through its investment arm, Life Sclences Investment, would be investing
%17 million in a new company, ES Cell International to develop and
commercialise a research project on embryonic stem cells by local and
foreign scientists.
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With this development, research in the life sciences has now gone into full
throttle. 1t Is significant to note that it is going on without the existence of a
bio-ethics committee to formalise ethical guidelines for such projects. This
might undermine your desire to bill Singapore “as a country with practices
of high ethical standards in medical research.”

HUMAN LIFE BEGINS AT CONCEPTION
This is & very important issue, one that will decide our stand on the ethical
issues surrounding human embryo research.

Every individual human being begins as a human embryo at fertilisation
with the initial fusion of sperm and ovum.? In the case of cloning, a new
human life begins when genetic material from a somatic cell is fused with
an enucleated oocyte.

At fertilisation, the single cell human zygote, in vivo or in vitro, is
genetically already a litle boy or girl. Immediately, this tiny human being
stops his mother's menstrual periods and requiring only shelter and
nutrition unilaterally directs his or her own growth and development from a
single cail zygote through the 12-18 cell morula and the 5-8 day blastocyst
stages untll finally setting his own birthday. The blastocyst is never a “pre-
human” clump of ceils. ltis the human embryo, a litfie human being, that
each one of us ohce was.

THE ETHICS OF HUMAN EMBRYONIC STEM CELL RESEARCH

As health professionals, we are convinced that human life must be
absolutely respected and protected from the moment of its beginning at
conception. In human embryonic stem cell research, pluripotent cells from
the inner call mass of the human embryo at the blastocyst stage are used.
in the process the human embryo is destroyed. Such means to achieve
the end of excellence in the life sclences can never be justified.

A policy that accords absolute respect to the human embiyo is no mere
political compromise. It is a reflection of universally accepted ethical
principles governing experiments on human subjects — principles reflected
in the Nuremberg Caode (1847), the World Médical Association's
Declaration of Helsinki (1964) and other like documents. Members of the
human species who cannot give informed consent for research should not
be the subjects of experiments unless they themselves may benafit from it
or the experiments carry no significant risk of harm to them. Only by such
ethical principles do we avoid treating people as mere means to obtaining
knowledge or benefits for others.
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WHAT HUMAN EMBRYONIC STEM CELL RESEARCH WILL LEAD TO.
If we accept that there is such a thing as a human life that is not worth
protecting at its initial stage of development, it will only be a matter of time
before our respect for life at all other stages will be eroded too. If we can
experiment with and dispose of a 5-day old embryo, we can do the same
with a 2-week, 3-week, or a 5-week old or older embryo.

This is no mere specutation. It has already occutred in Singapore.

At an international symposium on the treatment of Parkinson's Disease
held at Singapore General Hospital on 26" August 2000, a local presenter
revealed that eight unborn bables had been used at that hospital to treat
one patient with Parkinson’s Disease. In this procedurs, the heads of
these babies aborted at six to eight weeks' gestafion were taken out whole
from their mothers’ wombs. Their brains were then dissected and cells
were removed from them to be subsequently implanted into the brain of
the recipient in a procedure that is sfill considered experimental.

If unborn children are considered disposable material to be used to treat
other *more worthy” human beings or are deemed “useless” or a “burden”
to the econamy or to the family, there are no further ethical baniers o stop
anyone from killing those already born and similarly burdensome, a likely
situation in time given the expected increase in the numbers of aged and
handicapped.

Again this is no mere conjecture. There Is precedent. The Nazi
experience and the subsequent Nuremberg medical rials in 1948 revealed
previously unthinkable facets of human nature and serve as a chilling
reminder of the depths to which even well educated and distinguished men
can sink. Starting with the presumption that there is such a thing as a
human life not worth living, these doctor-scientists tao followed their dream
of genetic cleansing by exterminating in turn the mentally handicapped,
the physically infirm, the aged and finally the “inferior” ethnic groups.

And this despite the German government being one of the first in the world
to install a system of informed consent In human experiméntation, after
Albert Neisser was fined for infecting patients with syphills without their-
knowledge or consent in 1898. it is significant that these regulations in
1900 were initiated by government authorities rather than by doctors or
research insttutions. :

In 1931, the Reich government again found it necessary to issue detailed
guidelines clearly distinguishing between therapeutic and non-therapeutic
research, even setting out some stricter and more detalled precautions
than those contained in the much fater Nuremberg code and the
Declaration of Helsinki,®
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Notwithstanding these ethically and legally advanced reguiations, itis a
matter of history how Nazism made it possible from as early as 1933 for
about 400 German doctor-scientists, of whomn only 23 were indicted, to
systematically destroy the fabric of medical decency.* Not only did the then
Government abrogate its responsibility but it was also guilty of complicity
in medical crimes against humanity that the world still finds difficulty in
comprehending. In the words of Hartmut M Hanauske-Abel, "In 1633 the
convergence of polifical, scientific, and economic forces dramatically
changed the relationship between the medical community and the
governmert. That same convergence is occurring again and mustbe
approached with great caution if medicine is fo remain focused on the
preservation of physical and medical integrity.”*

Such people and tendencies are not past, never to happan again. They
have confinued as hitherto low-key threats. For example, the legacies of
Nazism and its medical collaborators reached even Into the post-war
institutions created to prevent recurrence of their crimes - Nazis Dr Ernst
Fromm and Professor Dr Hans Joachim Sewering were members of the
. World Medical Assoclation which authored the Declaration of Helsinki
(1964).

These threats are increasing. According to Grodin, the Declaration
itself,"..undermined the primacy of subject consent in the Nuremberg code
and replaced it with the paternalistic values of the traditional doctor-patient
refationship.” 1t was further madified in 1975 and 1983 and even now the.
USA’s FDA is considering allowing placebo trials whether or nat it hias
already approved one or more treatments for the same condition under
study, in direct conflict with para 1l {2) of the Declaration.

As in Germany before the last war, decades of legalised abortion and in-
vitro-fertilisation and now embryo stem cell research in Singapore and in
the world continue to desensitise us to the fact arid the inviolability of
human life and foreshadow the same outcome. In the USA, despite much
talk of human rights, the escalation of abortion to partial birth abortion in
1996 is another stark reminder of how andesthetised people have become
to-the baby’s humanity.

Not the least consequence of the failure of care and concern for the
unborn baby is the crisis of under-papulation, irremediable by international
migration, that the United Nations Population Division predicts will hit first
Eurape and Japan over the next 50 years, a possibility hitherto denied for
dacades by most world leaders.

Significantly, the European Parliament voted at Strasbourg on 7 Sep 2000
by a narrow majority against therapeutic cloning, and asked the
governments of the European Union "to introduce binding norms that
prohibit all forms of research on any type of human cloning in their
territory, and provide penal sarictions for any violation." In addition, the
document called on the British government o review its stance on the
cloning of human embryos.
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Itis facile to believe that fertility decline is due to development alone.
Development removes the economic reasons for having children and
leaves only spiritual and other intangible bensfits, reasons that have now
also been removed by the soul destroying effects of legalised
contraception and abortion. Without these reasons, the motivation to have
children cannot be restored by a raft of monetary or opportunity incentives.
And as physical infertility and infirmity supervene due to the continuation of
societal ageing, even the eventual restoration of these values will likely fail
to rejuvenate the population. The pressure for euthanasia and human
repraductive cloning may then become intalerable.

The possibiliies that Science is providing are increasing so rapidly that
ethics and laws have not been able to keep up. There is oreat danger that
each and every such additional scientific *success” desensitises us further
and makes us more liable and more vulnerable to a cataclysmic end.

With no moral compass, mankind will pay a very high price if it pursues
embryo stem cell research claiming that it offers "great promise to relieve
human misery” without even having a clear understanding or
acknowledgerment of what it means to be human. Failure to recognise that
an individual human being begins at ferfilisation or refusal to acknowledge
it on the premise that any action is licit if it benefits others opens a
Pandora’s box of inequity and injustice against those unable to defend
themselves. :

Concepts such as pragmatism, loosely translated as “what warks is good”,
and demacraey or "governance by the majority,” despite their undoubted
usefulness, are insufficient, even misleading, as moral or ethical
surrogates. Since every evil act has some good effacts (that's why people
do them), the commonly held notion that the moral integrity of an act can
be Judged solely by its good effects leads t an increasing accsptance of
evil acts and to the escalation of evil. Once it is wrongly claimed that harm
can be done io a human being in its early existence for the benefit of
others, all further barriers to immoral and unethical action can be whittied
away just by the further use of reason.

We need instead to actively promote what Engel called the scientific-
physician, one who espouses and exemplifies humanism in medicine, and
on the other hand o identify and neutralise the Impostor, the physician-
scientist, to-whom hiuman beings are mere scientific material whose
mysteries are. an object of curiosily to be unravelled without fiduting those
laws of the fand, if any, that have kept up with the scientific possibilities. It
is as true today as in 1987 when Bngel observed that ... there is an elite
;:fass of physician-scientist but as yet few fully qualified scientific-physicians.”
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VIABLE AND ETHICAL ALTERNATIVES TO HUMAN EMBRYONIC
STEM CELL RESEARCH

Recent research suggests that adult stem cells harbour previously
unsuspected developmental potential. Adult bone marrow stem cells
injected into the circulation of irradiated adult mouse hosts have given rise

to new ETHCE‘GQ]IE and astroglia in various parts of the brain®, new skeletal

muscle cells®, and new hepatic oval cells [precursors to differentiated liver
celis]".

More recent research showed that stromal stem cells injected dsractly into
neonatal iateral ventricles could give rise to differentiated astroglia™,
whereas haematopoietic stem cells contributed cells to new muscle ﬁbres,
and postnatal muscle stem cells could give rise to blood celis™™. So tog
work is being done on new growth factors that permit the body to heal
itself.

Adult stem cell research is a lot less objectionable from the maral point of
view, and appears to offer the same therapeutic possibilities as embryonic
stem cell research.

VIABLE AND ETHICAL ALTERNATIVES TO TREATMENT WITH
HUMAN EMBRYONIC STEN CELLS

Stem cell transplantatmn is & generic term covering several different
techniques™. For example, allogeneic transplants ofa healthy donor
matched for HLA type who may be a family member or an unrelated
volunteer were first used 1o treat congenital immune deficiencies, bone
marrow fallure, and haematological malignancies and is now used
routinely for some non-malignant conditions such as thalassaemia.
Haematopoietic stem cells from umbilical cord blood and placéntal
material following delivery or from the bone marrow and peripheral blood
are used.

Autologous transplantation of stem cells from the patient's own bone
marrow or peripheral blood was introduced to rescue the bone marrow of
patients due to undergo high dose chemotherapy, and is now Increasingly
written info protocals for the primary treatment of solid tumours such as
breast cancer and neurcblastoma, Autologous transplantation is alse used
experlmentally to treat difficult autoimmune conditions such as systemic
sclerosis and as a vehicle for gene therapy.

if we can identify the mechanisms regulating the differentiation of adult

sterm cells, we would have a viable way to develop many other lissues for
autologous transplantation, which does nof carry the risk of rejection,

G-3-42




Knowledge of stem cell transplantation techniques and their clinical
-applicationis thus becoming essential for increasing numbers of medical
specialists. These methods are inherently moral and are what the
scientific community needs to make continuous progress in medicine.
They do not need to destroy human embryos.

The developments in the life sciences, and how we respond to them as a pafion,
will tell us much about ourselves and the values that we embrace. The argument
that the destruction of embryonic human beings is permissible when it provides
sufficient promise of “medical and scientific progress” may yet win the day. Ifit
does, our nation will have taken a tragic step down the long and perilous path
that subordinates morality and human life to cold and utilitarian technology.

We have been beneficiaries of the far-sighted policies of a government that has
sought only the best for our country and her citizens. We strongly urge you to
look into this matter of grave concern and fo establish or re-establish a bio-ethics
committee immediately.

CONSTITUTION OF BIO-ETHICS COMMITTEE

We propose that the National Medical Ethics Commities under the present
chairmanship of Prof. Ong Yong Yau be given wider termis of reference and
powers to regulate the ethics of the burgeoning life sciences. The Commities's
membership and statutes may nead fo he re-constituted to fulfil this wider
responsibility.

Alternatively, a new bio-ethics committee of doctors, lawyers, ethicists, scientists,
the public, and representatives from major refigious groups in Singapore be
formed under the chairmanship of the Director of Medical Services or the Depuly
Director of Medical Services (Professional Standards).

The terms of reference would include

reviewing any patent applications linked ta bio-technological inventions

blocking any patenting of the human body, any of its parts, embryonic stem

cells, the embryo or of human cloning.

blocking the patenting of the use of human embryos for industrial and

commercial purposes.

preventing the creafion of embryos for research

preventing reproductive cloning.

ensuring that any research on embryos will not harm them.

preventing procedures modifying the foundational genetic identity of human

beings

blacking genetic research that could be influence by palitical, economic and

rilitary interests

9. ensuring that any research in the life sciences will be undertaken with full
respect for human life in all its stages.

T*‘F’"!'-“-.*" L oM

&=

It is imperative that none of its members has any involvement or vested interest
(financial or professional) in life sciences research. This committee can meet in
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public sessian, or at least be open to feedback from interested members of the
public. This committee shall then report to the ministerial committee looking into
the life sciences industry, chaired by your good self, and comprising the Ministers
for Trade and industry and for Health.

We are in full suppert of a life sciences programme that will enhance the quality
of life and generate more wealth for Singaporeans. But it is also our ardent hope
that, in our quest o excel in the life sciences, the dignity of human life will still be
upheld in all its stages of development. In concluding, we would like to remember
what Dwight D. Eisenhower once said: “A people that values its privileges above
its principles soon joses both".

Thank you very much for your kind atiention and your dedicated service lo the
nation. ,

W

DR HUI KEEM PENG JOHN DR LEE HEW MUN JOHN
MASTER IMMEDIATE PAST MASTER
CATHOLIC MEDICAL GUILD CATHOLIC MEDICAL GUILD
OF SINGAPORE SINGAPORE

Cec  Minister for Haalth
Minister for Trade and Industry
Director of Medical Services
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8" Qctober 2001
Dear Sir
Human Embryonic Stem Celi Research

Recent developments in the press and other media on the subject of human
embryonic stem cell research have prompted the following further responses
from us.

‘We are highly supportive of the life sclences programme, and are delighted by
the government's foresight in developing the "Biopolis”, which will certainly
help to attract and maintain the fop talents in the biomedical sciences. We
share in the government's belief thal this will help our nation’s pursuit of
health and wealth. Our support for this includes stem cell research, and the
great good for aur people that it could result in, with the important exception of
research on human embryonic stem cells (HES Cells) and its Inseparable
kifling of human embryes. We have previously focused on this aspect of the
life sciences in our letter to Deputy Prime Minister Dr Tony Tan last year.

The following comments are therefore confined to human embryonic stem cell
research,

1. Introduction
This is not a debate that we are engaged in but primarily & plea against the
unjust taking of innocent human lives, especially among the weak and the
voiceless.

G-3-46



Please allow us to elaborate.

. The Humanity and Dignity of the Human Embryo.

First of all, it is a universally accepted fact that the deliberate taking of
innocent human life for any reason is beyond debate. The killing of
innocent human creatures, even if carried out to help others, constitutes
an absolutely unacceptable act.

The claim that the possible advances in science and medicine are good

enough reasons to kill human embryos is seduciive, but dangerous as a
precedent for future decision making and ethical action. :
The question to discuss, if one really exists, is whether or not the human
embryo is a human being. And the human embryo is just that.

He is "human” because he has the human genome and he is a2 “being”
because from the outset he has totipotence, the intrinsic power to develop
all his tissues and organs. No cell from human skin or the buccal mucosa
fulfils both these criteria. But cloned humans do, which is the primary
reason why they may not be created or killed.

. On pragmatism as a tool for ethical constructs.

The principle of pragmatism, loosely translated as “what works is geod”, is
insufficient and misleading, and should not be used as a moral or ethical
surrogate.

In decision making it is first essential to be able to distinguish between
acts and their effects. Evil acts are usually commitied for their good
effects and no.sane and free person ever wants an evil result from his evil
act. Hence to judge the morality of an act only by its effects is to accept
that evil acts are a valid means to an snd. Under this principle one may
for example try to get rich by any means, fair or foul.

This is a significant departure from the axiom that crime does not pay and
will pave the path to new ways of defining laws and undermine the very
core of justice. How for example would a courtthen treat a piea that there

was a goad reason for a deliberate murder? In the eyes of the perpetrator
there always is.

A paople who believes that good can be obtained through evil are a
people who will lose their sense of right from wrong. This degeneration is
already obvious in the way that abortion, once a crime, is now a right, and
the ease with which the deliberate killing of the human embryo is
accepied.

History is replete with scientists who have done more harm than good,
living only for their passion without due regard for the common good.
Current scientific literature and the media abound with the explolts of
sclentists plundering the secrets of unborn humans without concern for
their life or welfare and completely disregarding the dignity of babies and
ethical concerns of others.
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Once we aliow the destruction of the human embrys, we will not know
when to stop. When we can destroy the embrye at four days for the
“greater goad” of society, it will be easier to allow the destrucion of the
embryo at four weeks, then the unborn baby at elght weeks, and so on.
One we embark on this path, we will gradually get more and more
desensitised to the humanity of our unborn babies. As long as one of us
henefits from the death of thase babies, it can be justified. it will not be
long before this will be extended to the handicapped and aged as our
sconomy in due course feels the strain of Jooking after the ever-increasing
number of aged sick in our midst. Note that pro-suthanasia movements
are already very strong in countries that are at the forefront of embryonic
stem cell research, namely the United Kingdom and the Netheriands.

Some individuals have tried fo justify the destruction of human embryos for
research because “they are going to be discarded anyway". The embryo
should be treated with as much respect and dignity as any one of us. A
convicted murderar who is about to be hanged should not have his organs
removed while hea is still alive, even if it is for the benefit of others, just
because "he is going to die anyway”. He is still a human, and deserves
respect as such, How we regard embryos perhaps could be extrapolated
from how we should regard a child who Is found abandoned in the street,
We can either fry to locate his parents and convince them to take him
back, find an adoptive home for him, or if he really is dying, find him a
place where he can die with dignity. Any of these solutions sounds
plausible. But never dismember him and take out his organs for the benefit
of someone else. No one has ever had a right over another's body, but
what we do have is a responsibility o care for each other, especially the
most vulnerable.

Every embryo destroyed, especially when publicly approved, will weaken
our resolve to reduce the already high number of aboriions in Singapore.
After all, the reasaning is simple: *If the authorities can destroy embryos
for society's ‘good’, why can't | abort my baby for my own ‘good’ and
convenience’?”

. SCIENTIFIC CONCERNS .
In a report presented to Congress and the President of the United States
in July this year, the NIH conceded that the main problem with embryonic
stem cell research was the development of tumours’. This fear was well
founded, because thelr scientists found that, when embryonic stem cells
were transplanted into mice, some of them turned cancerous, This is not
unexpected, given that such stem ceils grow almost uncentroflably, and we
are far from deciphering the switching on and switching off of cancer
genes.

Secondly, the embryonic mouse fibroblast cells that are used as a medium

for the growth of embryonic stem celis may be a source of zoonofic
infections (infections that are passed from animals to humans), some of
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which we may have never encountered, much less been able to diagnose,
before. A recent paper presented by a Singapore team involved in such
research suggested that they are frying to circumvent this problem by
developing a new medium for these cells to grow on. This medium could
be of human or synthetic origin. However, this has only been developed in
the last six months, is experimental, and is obviously far from perfect.
Besides, out of the six cell lines grown so far here, most were developed
before the past six months, which means that they have already been
axposed to the mouse cells used before. We can never now be oo sure if
urtheard of infections have not already affected these cell fines.

. FINANCIAL CONCERNS _
To the extent that financial concerns are tied to ethical concerns over the
financial welfare of Singaporeans, we also need o be aware that some

prablems in embryonic stem cell research might also result in loss of
invesiments. '

Among these are the long maturation fime of such investments and the
risks of therapy such as unknown infections, including zoonotic infections,
and the unknown mechanisms involved in the switching on and off of
tumaur genes.

Maore important is the increasing opposition {o such research in various
parts of the world, with the prospect of organisations and govemments
around the world boycofting products frony countries that promote
ambryonic stem cell research. This cannot'be discounted, glven the
hlistering pace at which political siructures and events are reshaping the
world's polilical landscape.

Adult stem cell research, which does notinvelve the destruction of any
human being, is progressing at a rapid pace. |f a scenario arises whereby
a product is developed from adult stem cells at around the same time as
one derived from embryonic stem cells, it is almost certain that the former
would be preferred.

. ON PATIENT CONSENT
‘Consent from patients has been offered as a defence to manipulating and

destroying hurnan embryonic babies. But to be valid, consent must be
justifiable, informed and free.

“Justifiable” means that consent by parents on behalf of their children
lacking capacity must be exercised according to the "welfare principle™:
that the child’s "welfare” or "best interests” miust be paramount. No parent
is ever justified to consent for his child to be given away for prostitution or
to be harmed from experimentation. The question is whether consent is in
the best interests of the child.

For parents to be “Informed” requests need o be transparent. A request
like, “Can I have your permission to take your embryo’s stem cells? You
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should know that he needs these cells to live and wili die if [ take them”
clarifies at least the uncertainty inherent in the current request methods.

Consent must also be "free.” Vulnerable patients in a dependent
physician-patient relationship cannot give valid consent without fearing
that thelr refusal would interfere with this relationship. *Presumed
consent’ was criticised by the World Medical Association at their 52nd
General Assembly in Edinburgh in Oct 2000.2

Having a system of "informed consent’ therefore does not necessarily
imply or guaranfee a humane or ethically advanced medical service. ltis a
sobering thought that Germany was one of the first in the world to have a
system of informed consent in 1900 but is now remembered as the world's
worst experience of man’s inhumanity to man.

. ONTHE NBAC'S ROLE

The decisions of the NBAC as expressed in their final document will have
far-reaching effects on the moral and ethical fibre of this nation. The
recurring assaulis on pre-born babies through abortion, and now hy stem

cell dismemberment, constifute an unjustifiable attack on the defenceless
child.

Will Singapore continue to fail the unborn ¢hild because he has no voice?
If we choose to follow this course, the precedent set may scar our history
forever, and set us an a course of a utilitarian and anti-baby mindset that
we may never again recover from. Will we fall prey to the temptation of
material riches, or will we pride ourselves as a nation in adopting a more
humane and just position?

The adoption and legalisation of practices that are considerad unethical
and immoral will not dissipate, as is hoped by some, but continue fo fester
and will flare up again and again each time there is a new way that human
babias are mistreated.

We beliave that the NBAC will have the wisdom and the courage to
confront evil and to map Singapore’s advance into the era of life sciences
without being unduly influenced by big business or the seduction of
science for its own sake rather than man’s.

. ADULT STEM CELL RESEARCH ~ AN ETHICAL AND VIABLE
ALTERNATIVE

Resources for research and development could be directed into more
acceplable areas such as the presently under-funded Cord Blood Bank
and adult stem cell research programme. Associate Professor Patrick
Tan, Director at the Centre for Transfusion Medicine, recently said that
nublic cord blood banks were worth supporting (ST 24 Sep).

Since it was first reported in Jan 1999 that adult neural stem cells can
reinvent themselves as haemopoistic precursors™ ®, cells of the liver, lung,
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gastrointestinal fract, skin, heart and muscle have been grown from adult
stem cells, Stem cells from the umbilical cord, placenta, bone marrow, fat
and skin can now give rise to cell lines that can treat diseases such as
strokes, heart attacks, leukaemia, thalassemig, type | diabetes, and
systemic sclerosis, and do not pose the risk of tissue rejection or cause
fumours as embryonic stem cells do®*

Just last month, a new adult stem cell identifier ABCG2/Berp1 that may be
much more specn‘“ c than the old CD34 standard was reported in Nature
Medicine." This could lead to greater harvesting of adult stem cells,
increasing its availability for research and therapy. All these possibilities
can and should increase rapidly in the near future, given adequate funding
and resources,

We hope the NBAC will divert the energies of sclentists into these and
other more ethical and productive activifles. This should not be a major
hurdle since scientists do not generally pursue their passion with any
premeditated attachment to killing human beings or to offend others.
These professionals would on the other hand greatly benefit from sound
ethical guidelines and just laws, being able to carry on their work with
clear, well formed conscience. Business interests should take their lumps
and learn how to make money ethically, as all entrepreneurs should. Lat
us not be bankrupt of integrity and honour.

If we do not endorse human embryonic stem cell research, we will not be
alone. Germany, Austria, Ireland, Hungary, Poland, Norway, Switzerland
and Tunisia are among countries that forbld experimentation on the human
embryo.

For example, Germany, chastened and wiser afier ths experlence of its
Nazi past, has made it an offence since 1990 to experiment on the human
embryo and an offence to possess so-called "sparg embryos,"12

The generation that experienced that holocaust understands the need to
stop experimenting on human beings as if they are mere human tissue,
and formulated the Nuremberg Code (1947') and the Daclaration of
Helsinki (1964). in addition, the International Code of Medical Ethics
declares that, "A physician shail act onily in the patient's interest when
providing medical care which might have the effect of weakening the
physical and mental condition of the patient.”

. Conclusion

Our wish for Singapore is that we should not just be rich, but also great. it
is our ardent hope, therefore, that the National Bioethics Advisory
Commitiee will iake a positive role as the moral and ethical compass to
the life sclences programme. We do not deny that this role is unenviable,
and our prayars and best wishes are with you.

This may be our only hope to prevent yet another threat to Singapore’s
long-term security, prosperity, and fertility — a deepening loss of respect for
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the humanity of the unbamn child and a widening ethical divide, bath local
and ragional.™

We would like to assure you once again that the Cathalic Medical Guild has
no intention of waving aside the potential for good in the name of dogma. On
the contrary, we encourage research for the good of humanity, as in adult
stem cell research, as long as it does not seek to save some by destroying
others, as in embryonic stem cell research. When we defend the right to life
of every innocent human being — from conception to natural death — as one of
the pillars on which every civil society stands, we are simply promoting a
human state, a community in fundamental agreement with human nature.

Finally, we recall what Dwight D. Eisenhower once said: “A people that values
its privileges above its principles soon loses both”™. What kind of a people shall
we be? The choice is now yours to consider.

Thank you so much for your kind attention.

Yours faithfully

DR JOHN HUI KEEM PENG DR JOHN LEE HEW MUN
MASTER IMMEDIATE PAST MASTER
THE CATHOLIC MEDICAL THE CATHOLIC MEDICAL
GUILD OF SINGAPORE GUILD OF SINGAPORE
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20 Jun 2001

Praf, Gng Yong Yau

Chairman

National Medical Ethice Committee
Ministry of Health,

College of Medicine Building
Singapore

Ra: NMEC Ethical Guidelines for Gene Technology

1} On behalf of the Catholic Church in Singapare, please allow us to comment on the

recent guidelines of the National Medical Ethics Committee (NMEC) entitled, *Ethical
Guidelines for Gene Technology’

2) The guidelines are a timely reflection of the changing face of medicine and science,
and of the Increasing needs and wants of the public in this area of medical progress.
itis an important area because of the many serious issues effecting researches on
the human genoms, and the life sciences.

3} ltis our opinion that the guidelines are on the whols sufficiently comprehensive and
detailed and sufficiently accurate from an ethical perspective to.guide the medical
and scientific community for the time being, aithough some amendments and/for
clarifications are neaded now and in the future as experience is gained.

4) In parﬂcular we Have serious reservations o the wording of two entrigs as presently
stated in para 8.2.2{a) and para 9.7 of the guidelinas and in para 22 of the summary
of recommendations. In our judgement, these are urisatisfactory as they reflect the
inadeguate practices prevailing with regard to the life-of the unborn child,

5) We submit our proposals for changes to these kparagraphs for larity.

8) These important guidelines have been formulated after detalled consideration of the
numerous issues relating to the human genome, including important issues such as
Human Cloning, and the use of living embryonic sfem cells. Thus the guidelines also
require the endorsement of the Government of the Republic of Singapore, for if they
cannct be enforced, it is a8 good as not having thein.. Any professional (e.g. doctors
and lawyers) who breaches the professional code of conduct and ethics is subject to
disciplinary action, Thus anyone breaching these ethical gwdei:nes must also be
subject to dlsciplmary aotion.

| QUR.com'MEN:rs

7) Asstated in the guldelmes
‘" Categories of nene therapy...
8.2.2 We strongly advacate that germ-line therapy with the result of passing
on'the genetic changes fo the offspring should not be contemplated
preseni!y far the following reasons:
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(a) The ethical issue of whether and when a fostus becomes a patient remains
highly controversial. Does the pre-viable foetus have as much an independent
right as a patient (subject) as a viable foetus?"

Qur comments

7.1We agree entirely with the NMEC's stand in para 8.2.2 that 'germ-line therapy with
the result of passing on the genetic changes to the offspring should not be
contamplated'.

7.2But we are very concerned by the reason given as stated in para 8.2.2(a) which
places doubt on the humanness of the baby in-utero. There is no medical or
sclentific evidence to support the view that the conceptus is at any stage sub-
human, pre-human or non-human. As a human being dependent throughout his
life in his mother's womb for shelter and nutrition, he is entitled to the care of any
patient. Removing this life support is akin to stopping nutrition in an adult who
would surely die as a result.

7.3Worded in the proposed manner in the guidelines, this paragraph is a licence for
ahortion, foetal experimentation, IVF, trafficking of embryos and embryo spare
parts and the sale of human foetal stem cells. Many such abhorrent practices are
internationalty condemned on athical and moral grounds.

7.4For these reasons, the living fostus in the mother's womb is a patient from the
time of conception until his birth.

8) As stated in the guidelines,

"9_7 Somatlc Gene Therapy in pregnancy,

The introduction of foreign therapeutic gene to the pregnant woman carries a
theoretica! risk of its inadvertent incorporation into the growing foetus, Such an
evant, although unlikely with the vector systems used today, is expected to have
greater effects on the fostus in the earller stages of pregnancy, when embryonic
organogenesis is actively taking place, We recommend that somatic gene therapy
should be deferred till the last trimester of pregnancy or postpartum uniess the

perceived benefits of gene therapy to the mother clearly oufweigh the fisks to the
foetus."

Qur comment

8.1 Introducing forelgn therapeutic genes Is intended to exert an.effect in adult
patients who are of course no longer exhibiting organogenesis. Although the very
young foetus is at increesed risk from these interventions to his mother, the same
effects if nor worse may be exerted on him &s on the pregnant woman
throughout intrauterine life, e.g.

8.1.1 When Thalidomide was given to pregnant women (1940s) as a hypnatic drug
with no known side effects, it led to the birth of thousands of children without limbs
or who had limb defacts. This led to considerable suffering for these children and
their families for fife. Compensation and closure of the company was no explation
for thelr suffering and for the costs society had to bear for this catastrophe.

8.1.2 Medicai Molecular Science is still In its infancy. The functions of many smail
molecules of proteins, oligonucleosides, and nuclelc acids are still unknawn, Many
of these small proteln molecules can crass the placenta and blood braln barvier,
and be imblbed and/or endocytosed by totipotential and germinal cells, where
intraceliular molecular changes may take place. Integration of bacterial proteins
are known to take place In the human genome. Natural or synthetic DNA
moleculss, used for gene or DNA therapy, are often composed of ligands which
have bacteria or viral inserts, which can be harmful to the somatic and foetal cells.
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8)

One of the major fears of DNA or gane therapy Is the induction of carcinogenesis
in both somatic tissues and germinal cells in babies in the womb,

For these reasons gene therapy should not be given during ANY stage of pregnancy.

The legalisation of abortion and the acceptance of contraception, in particular
aboriifacient contraceptives, for the last 35 years have dulled the conscience and

silenced those who might have sought to protect the unborn child against destruction.

And despite the resulting demographic disaster of ageing and death that is surely
overiaking the world and the inevitable fate threatening Singapore in about 1~

decades, no one has yat been able to reverse the decline of fertility for the last 25
years.

10)While the NMEC guidelines cannot adequately counter this threat, they must not

propagate further the failure of society to protect the unbom child. The ethic that
unborn babies can be killed or maimed to solve sogial or economic problems must
not prevail. [n the words of Mr Johannes Rau, President of Germany, "What is
ethically indefensible cannof be permitied for economic reasons." He should know.
in the aftermath of the world's worst experience of eugenics, euthanasia and
selection carried out by a government of an advanced, developed couniry, Germany
banned pre-implantation diagnosis and the use of embryos for research in 1990,
This law is still supported by German doctors and by Mr Rau who said, "Those who
begin fo instrumentalise human life, to differentiate betweean worthy of life-and

unworthy of life are on a runaway train. Nothing may be placed above the dignity of
the individual.”

OUR REASONS

11)Viability assessment Is not a philosophical definition for labelling anyone non-

human.

The human embryo is capable of independent reproduction and of growing into a
developed human form. Viability assessment is a measurs of medical management
and skill, not & philosophical definition for fabelling anyone pre-human, sub-human or
non-human. An fustration of the receding frontiers of foetal medicine is {he recent
example of Christopher Williams, who was 16 weeks premature and weighed only
604 grams when he was bom in November but who Is now, 6 months [ater, a healthy
4kg in weight.

Furthermore, Gray's Anatomy, an Internationally acceplable textbook of Human
Anatomy and Embryology, has demonstrated that the conceptus has human features
at 4 weeks old and that human embryogenesis begins from the time of conception.
This definition 1 accapted by all Human Anafomy Textbooks.

12)Human DNA

Since the time Watson and Crick discovered the structure of human DNA until the
present when the structure of the human genome has been unravelled, much
information on the human code has accumulated. Yet though the numerous dicease
associated genes have been identified, much of the functions of the 3 billion
pligonuclectides in the genome are still unknown.

413yThe human aenomea is formed in the human zvaote
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The humen genoms makes our bodies human badies and distinguishes a human
being from a chimpanzes, a puffer fish and a frult fy. Each creature has ils own ‘
distinctive genome that from the moment it exists orchestrates its growth and ‘
development, determines its structure and function and characterises its status. 1

14)The totipotent human zygote with its iuman genome is a living human being
Our human genome formed when each of us originated as a totipotent human zygote
ca-ordinates our growth and development until we are what we are today. Like the
praducer and the director, both unfold the story of life from the moment the
covenant is sealed. From that moment then must the totipotent human embryo with i
its human genome be accorded the scientific and ethically significant quality of ‘
personhood. Hence the dignity of the human person is automatically accorded from '
the moment of conception. ‘

15)Destroying a zygote that is destined to twin destroys more than one human
heing
A second arbitrary contention that personhood is absent before the 14" day because
of the possibility of twinning before that day is a failure to acknowledge the power of
that totipotent human zygote with its human genome to produce not just one but two
individuals. Destruction of such a zygote kills more than one human life.

16) The totipotent human embryo is no more a mere coliection of cells than we are.
Still athers believe that the human embryo is no more than a coliection of human
cslls. If that is frue then so Is everyons else merely a collection of cells. If we are
persons at all, we have been persons since our genorme was formed in the totipotent
embryo. Whether pearis are in a pile or in a necklace, they are nonetheless pearls,
Any seed has the same intrinsic warth as the plant it will grow into - and not because
the seed has been genetically modified and patented for profit. To suggest that the
embryo has less value than the adultis not to acknowledge the central meaning of
embryonic totipotence and the human genome.

17)The totipotent human embryo is a human being and not a potential human
belng.
The human zygots is thus an embryonic human being, possessing all the gualities
and power to grow and develop in its natural environment with the addition of only
shelter and nutrition until adulthood. Calling the totipotent human embryo with its
human genoms a potentiel human person makes as much sense as calling a new
motor car under wraps a potentiai motor car.

18) The sperm cell and the ovum are not potential persons.
On the other hand, it Is the human genome that also distinguishes the embryonic
humar being from & sperm cell and an ovum. The sperm cell and the ovum gach has
‘a haploid number of chromosomes and haif the DNA complement of somatic calls.
Sperm celis deposited in the female genital tract have a maximurn life span of about
3 days; an ovum after ovulation a life span of about 24 hours.
After the sperm call fertilises the ovum, the resulting zygote attains totipotence and a
unigue complement of human DNA, and when he is placed in his natural environment
and his changing needs for growth and development are met, has an expected life
span of 76 years uniil ageing and death. Calling the sperm celt or the ovum &
potential human being makes as much sense as calling the hydrogen In the latest
zero-amission vehicle potential water, a new entity that has no semblance to it.
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OUR PROPOSALS
For all these reasans we therefore propose that para 8.2.2(a) and para 9.7 inthe
guidslines and para 22 in the summary of recommendations be changed as follows.

19)"8 Cateqories of gene therapy...
8.2.2 We strongly advocate that germ-line therapy with the result of
passing on the genetic changes to the offspring should not be
contemplated presently for the following reasons:

{a) All human cells formed from the time of of conception of human parents’
sperm and ovumm and growing naturally, and sustained in the mother's
womb, are living human beings, whose life is sacred from the time of
conception. This conceptus shall be accorded the dignity and sanctity of
human life. No experiments or procedures whatsoever shall be
performed which would be detrimental to the dignity and to the life of the
conceptus, which uninterrupted, would result in the birth of the child.

20)"9.7 Somatic Gene Therapy in pregnancy.
The introduction of foreign therapeutic genes to the pregnant woman carries a
theoretical risk of its inadvertent incorporation into the growing foetus, We
recommend that somatic gene therapy should he deferred fill the postpartum
period.”

21)Accompanying the proposal in 8.2.2(a), we propose that para 22 in the summary of
recommendations be changed to:

"Summary of recommendations
Recommendations on Somatic Gene Marking and Therapy
22 Somatic gene therapy should be deferred till postpartum.”

ALLIED ISSUES

22)DANGERS OF HUMAN CLONING
After Dolly the first sheep was cloned from the mammary cell of an adult ewe in 1997,
sclentists cloned other animals within the same breed and also by cross breeding into
different species. These successes have emboldened some scientists and clinicians
to attempt human cloning now that the procedure has been simplified in animals.
What are the dangers of human cloning?

(1) For every Dolly that Is created there are hundreds of defectives who die or who
are aborted, or if they survive have many congenital defects of the heart, lungs
and other argans due to DNA damage. Such DNA-damaged persons will pose
serious medical and social prablems and place a heavy burden on the existing
healih system. We can also expect that just as fostuses under twenty four weeks
are aborted as disposable rubbish, these “less than perfect” human clones could
also be thrown into the trash canll

{2) There have been other serious set backs as Dolly did not have the life expectancy
of & newborn lamb but died of premature ageing due to unusual telomere
shortening that was not present in the normal sheep. Telomere shortening is
associated with cell death or premature death.
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(3) Even if a human clone survives normally, he would likely be marginalised from a
damaged psyche. Although he is a human being like any naturally conceived
person, the gods of the human clone will be the machines, incubators and
chemicals that gave him fife. He can say, *l have no accountability as | am made
from a machine or a DNA or the cell of somebady.” The desire to help childiess
couples have their own child or for people to reproduce a dead loved one or for
organ transplantation cannot justify the enormous damage to society from
thousands of such clones that may be produced in the future. Call to mind also,
despite its promise of unlimited energy for the world, how nuclear fission has
instead created weapons of mass destruction and caused the expenditure of
millions of dollars, leaving less than 10% available for the world's energy needs
and for the relief of poverty and famine.

{4) Many international experis, nations, UNESCO, European Pariament, President
Clinton and now President Bush, and Scientists at the Roslin Institute, Edinburgh,
have condemned human cloning and have called for a ban on it.

23)LAW ENFORCEMENT & RMONITORING.

Without the enforcement of law, there are no penalties for non-compliance. As such,
these NMEG guidelines can be flouted with impunity .g.

Following the NMEC publication (in Feb 2001), several researchers, from the
departments of Obstatiics and Gynaecology at the SGH and NUH presented papers
at a meeting on the 6 Jun 2001 in the National Cancer Centre on their Stem Cell
Research Programme. The presentation was part of & joint proposal for an
Institutional Block Grant from the National Medical Research Councll to devslop the
technigues for:

{1} cloning human beings

(2) culturing large quantities of embryonic stem cells

(3) differentiation for tissue engineering (gene therapy)

{4) in-vitro maturation techniques (cocyte maturation & cloning tissue engineering
project.}

Wa are reminded of a lecture at an internationa! symposium on the treatment of
Parkinson's Disease held at Singapore General Hospital on 26 Aug 2000, where it
was ravealed that the live brains (embryonic stem cells) of eight aborted babies were
used in that hospital to treat a patient with Parkinson's Disease. This was
subsequently heralded as a great success in the Straits Times on 11 Oct:2000. But
reliable studies in the United States since have shown that the condition of some
patients who had received these embryonic implants has considerably worsened.

OUR PROPOSAL

{1y Any research grant proposal that incorporates an application fo conduct the germ-
line research listed above (1-4), which is against the NMEC guidelines, should be
rejected by the NMRC and by any other government or government finked funding
and regulating body.

(2) Any forsign donation or grant that stipulates the germ-line research listed above
(1-4), which is against the NMEC guidelines, should bs rejected.

G-3-59



{3) There should be regutar (annual, if not more often) Inspection of facilities that are
conducting research on obstetrical and gynaecological materials to ensure that
these guidelines are adhered to. The inspeclorate should be given the legal
powers to terminate the research there and to withdraw the funding.

(4} These guidelines should be endorsed by the Government of Singapore, and
appropriate disciplinary action must be taken against any person(s) who breaches
them.

24)We need to actively promote what Engef called the scientific-physician, one who
espouses and exemplifies humanism in medicine, and on the other hand to identify
and neutralise the impostor, the physician-scientist, to whom human beings are mere
scientific material whose. mysteries are an object of curiosity to be unravelled without
flouting those laws of the land, if any, that have kept up with the scientific possibiiities.
itis as true today as in 1987 when Engel observed that “.there is an elite class of
physician-scientist but as yet few fully qualified scientific-physicians.”

25)The relevant terms of reference of the NMEC and the National Bioethics Commitise
should therefore include the following:

(1) reviewing any patent applications linked to bio~technological inventions effecting
the human genome.

(2) blocking any patenting, and sales of the human body, any of its parts, embryonic
stem cells, the embryo, and the human clone.

{3) blocking any funding for the creation of human embryos.

(4) preventing reproductive human cloning

(5} ensuring that any research on embryos will not harm them.

{6} praventing procerures modifying the foundational genetic identity of human
belngs

(7} blocking genetic research that could be influenced by pelitical, economic and
military irderests

{8) ensuring that any research in the life sciences will be undertaken with full respect
for human life in all its stages.

There should be appropriate pgnalties for non-compliance.

CONCLUSION

26)Sclence is at the disposal of Mankind and will give him the power to do immeanse
good of evil. History is replete with examples of both. The seduction of power corrupts
and fruth iiself has become a victim - madical technology is belng used equally to save
lives and to kill. Afbert Einsteln (1879-1958), himself a scientific giant of the last century,
did not mince his words. "Technological progress,” he said, is fike an axe in the hands
of a pathological criminal” Deadly weapons are in the hands of childran. If not
controlled, science will maks victims of us all,

21t is not that we should bacorne less scientific - we should become more. We must
include within medical science the other human sciences and the humanities, such as
social science, psychology, philosophy, culture and religion, We have to keaep in mind
that the purpose of medicine is not only to cure but always to care. Medicine is healing

and comforting the sick and doctars have to use their scientific knowledge for the benefit
of thesir natients.
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28)We must also have more effective confrols. Science needs ethics and a potent

NMEC. In the words of Einstein, "Religion without science is lame; science without
refigion is biind." It is within the power of tha governmant to provide the moral medical
compass and thus regulate the life sciences so that the promise of Science to relisve

human misery and have at the same time a clear understanding of what it means to
be human is realisable.

28)We sincerely hope that you will consider our constructive criticisms favourably. These

cC

were made in the spirit of Humanism and Science and we are guided by the knowledge
that all wonderful gifts given to Mankind are for the benefit and the well being of
humanity.

DR.JOHN LEE DR, GABRIEL OON CHONG JIN
CHAIRMAN, MEMBER

ARCHDIQCESE BIOETHICS CQUNCIL.

SINGAPORE

DPM (Dr, Tony Tan)
Minister for Health (Mr Lim Hng Kiang)
Minister for Trade & Industry (BG George Yeq)

Director of Medical Services (Prof Tan Chorh Chuan)

Chairman, Biomedical Research Council (Prof. Louis Lim)
Administrator of the Archdiocese of Singapore
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NATIONAL COUNCIL OF CHURCHES OF SINGAPORE

456 UPPER BUKIT TIMAH ROAD #04-21, SINGAPORE 378089
TEL: 314-2883 FAX: 314-2884
E-Mail: ncos @ cyberway.com.sg

27 November 2001

Prof Lim Pin

Chairman

Bioethics Advisory Committee
250 Notth Bridge Road
#15-01/02 Raffles City Tower
Singapore 179101

Dear Prof Lim

We refer to your letier dated 8 November fo some of us inviting us to send responses to
the attached document on Human Stem Cell Research in Singapore.

We wish to thank you for asking for our feadback.

Qur denominations are members of the Natlonal Counell of Churches In Singapore
(NCCS). NCCS appointed a Life Sciences Study Group estlier this year to study the ethical
issues related to the life sclences. This group comprises scientists, medical doctors,
theoioglans, and ethicists, It i1as helped us prepare the attached document which is our
joint feedtback o vou.

Besides the denominations we represent, many other churches and Christian
organisations are also members of NCCS, The attached response represents our posttion.
We frust that it will receive careful and serious conslderation.

Thank you.
Yours sincerely
ishop John Tan {Lutheran) : BIShUp Robert Solomon (Methodist)
NCCS Presidant 1%, Vice President (NCCS)
NG B
Bishop John Chew (Angfican) Rt, Rev. Tan GHeng Hock(?reabvlermn)

7 vice President (NCCS)
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leedback On Human Stem Cell Research in Singapore
presented by the National Council of Churches, Singapore
o the Bioethics Advisory Commilice

Introduction

This document, prepared by the Mational Council of Chwurches, Singapore (NCCS), serves
as a response fo the request for feedback made by the Bioethies Advisory Committee
{BAC) on the issue of human stem cel! research in Singapore. While there are other
telated ethical issues not dealt with by the BAC dovwmnent, our comments focus on
malters covered in that document. The WCCS would like to express owr appreciation to
the BAC for requesting feedback from us.

The NCCS represents the mainline Protestant denominations and other member churches
and Christian organisntions in Singapore. :

Setence and the Christian Faith

It nust be said at the outset that the best of Christian Tradition supporis the development
of science i gencral, and medical science in particular. The scientific enterprise can be
seen 85 an exercise of stewardship, which is o responsibility that is entrusted upon
humankind by its Creator. Scientific knowledpe and advancement may be seen as
instantiations of the divine grace. Furtharmore, the healing of the sick and the alleviation
of human suffering have always been an integral part ol the Christisn tradition. The
Christian ethic of love compels the Church to engage (s with the world. Medical
sciénce, insofar as it is directed fowards compassionate healing and treatment, 15
understood as God’s gift to humankind.

The. theology of grace that shaped the Christian tradition’s attitude towards scicnce is
always tempered by a theology of sin. Like all olher aspects of human culture, the
scientific enterprise can either be an instantiation of divine grace ot the vehicle for the
expression of human sinfulness. Science has undoubtedly contributed 1o the betterment of
humankind. But history tells us that science has also been used lo harm humans as well,
The scientific enterprise is tainted by sinful agpirations for glory and economic gain.
Seience can be conducted in an inhumane manner, even when its goals are noble. For this
reason, the Christian tradition has always insisted on the need for ethical parameters 1o
gover scientific activity. For the Christian Tradition, fhese ethical boundagies must be
established an theological grounds, and not just on “hamanitarion” ones.
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Embryonic Stem Cell Research

The statements in the previous section are extremely important, for they provide the basis
for our comments on specific topics addressed in the BAC document. We agree ihat
much mileage can be zchieved through researeh in AS cells, and that stem cell research
should focus on this and other sources. We applaud the BAC’s view that ‘reproductive
cloning of humun beings should not be permitted’, and agree with the moral view there
expressed that the *human being is not to be lreated as a means to an end, but only as an
end’. While we share the view that the possible benefit of reproductive cloning for the
treatment of infertility ‘is greatly outweighed by cthical concerns and safety issues’, we
maintain that cloning of human beings should be banned unequivocnlly and not mearely
on account of the ‘high risk of foetal nbnomalities’. The latter suggests that human
cloning might be envisaged if and when heaith risks are removed through farther
refinement in the sclence of cloning. We applaud the BAC for working on the principle
that ethical considerations be placed above therapeutic potentials. We shall urge that the
same principle be applied to embryonic stem (125) cell research.

The sthical concerns surrounding ES cell or EG cell research cenires on the siatus of the
emhryo. The question is : Is the embryo a human being? And if it is a human being, is it
also a person? Our reply o lhese questions, based on Seripture and tradition, is as
follows:

1. Although the Bible does nol answer this question directly, the overall thrust of its

testimony is that God is the Author and Creator of life and that the beginning of

human life cannot be reduced to merely a biologieal process. God is involved. Bvery

Twnnan beginning is part of the divine plan and the resull of divine agency. We affirm

with the Bible that fiom its earliest beginning, the human persen is valued by God

and stands in relation to him,

The doctrine of the Incarnation tells us that the Second Person of the Trinity was

incarnated in humén flesh at conception. Al conception, the zypote is already the

incarnation of the Bternal Son of God, thereby giving credence to the view that

e life begins at conception.

3. The Bible and Christian tradition also make it very clear that the embryo or fetus is a
human being —~ and because it is a human being, it is also & bearer of God’s image.
The Bible docs not make a distinction between a “human being’ and a *person’ in the
sense that it is possible for a being to be human but not a person. The human being is
a person.

4. Both science and philosophy may be said 1o support this view of the human being.
From the standpoint of science, the zygote is already endowed with its own genetic
code, and its human nature. We affirm that the embryo from conception is already a
Thuman person and are nat persuaded that it undergoes any metaphysical change afier
the fourteenth day that renders a non-humaa pre-embryo into a human embrye. From
a philosophical standpoint, it must be argued that the zygote of human parentage
cnnnel articulnte itself into another amimal. This is because the zygote of human
parentage is atready & human being sharing in the nature of its parents.

-2

b2

G-3-65



The BAC’s position regarding EG cell research is established on the supposition that it
introduces ‘no new eihical issues’ so long as ‘the decision to abort is taken separately and
independently from the decision and consent to extract the FG celis”. The issues of
sbortion and EG cell research are inseparable, and this response must deal with the
former in order to nddress the Iatter. Because the embryo or fetus is a human being, made
in the image of God, its destruction is tantamount o the killing of innocenl lives. We
cantol countenance the destruction of a fetus even in the context of legalised elective
abortion. By implication we do not countenance the use of abortises for EG cell research,
except in the case of fetuses that bave been spontanieously aborted, in which cage, human
intentionality does not come into play. The same logic applies lo the use of excess
embryos that were created. i vitro. The fact that we are not responsible for their creation
does not give us the liberty to use them for scientifie research.

In the same vein, we must voice out objection to what the BAC has tenmed as human
‘therspentic cloning’. The Uniled Kingdoiy's Human Ferlilisation and Embryology
Authority (HFEA) holds that the embryo becomes a human being only at day 14 wlhien
“individuation’ occuyrs. Suffice to say that this opinion is not without detractors even
among embryologists. For reasons already discussed, we do not subseribe (o this view,
hut maintain that animadion or hominization is immediate rather than delayed, und that
there is no window between fertilisation and human conception such that an embryo may
be said to be a potentinl vather than an actual human being. For this reason, we cannot
agree to ‘therapeutic cloning’ which involves the deliberate creation of embryos by
nuclear transfer for the purpose of harvesting stem cells, which necessarily emtails their
destruction. The question of human dignity becomes pressing here. Human beings should
not be “created” merely for use in scientific experiments and disposed. To quote the
wards of the BAC document — which in our view can be applied here with equal
forcafulness and relevance — this procedure ‘goes ngainst the moral idea that the human
being is not fo be treated as a means to an end, but only as an end”.

As far as experimeniation with embryo that necaessitates their destruction is concerned, it
is our considered opinion that the ethical concerns far outweigh the therapeutic potentials.
On this matter, we urge the BAC to apply the principle it has articulated so clearly with
respect to reproductive cloning, vis-d-vis that human beings must never be treated as
means to an and, even if the rationale is scientific progress. The refusal to allow scientific
progress to overshadow concerns for human life is found not only in the Christian
community, but also in the collective wisdom of huinankind sz a whele, 2 wisdom born
out, of imrmense struggles in history, In the shadow of Nazism, The Nurentberg Code
declared that *no experiment should be conducted where there is an 2 priori reason to
believe ihat death or disabling injury will oceur’. In 1975, the Helsinki Declaration of the
World Medical Association maintains that *concern for the interest of the subject must
always prevail over the intorest of science and soeiaty’.
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Recommendations

Based on the above considerations, the NCCS wishes to recommend that the BAC advise
the Government to permit and invest only in those Stem Cell Research strategies that do
nol invelve the destruction of human embryos. Cell lines developed from adult marrow
and from umbilical cord blood can provide ample material for stem cell research without
destroying human life. Stem cells taken from dead fetuses that result [fom miscarriages
can also be used to benefit research. Granted that adult stem cells and stem cells derived
from spontaneous miscarriages are not as ‘highly proliferative’ and malleable as
embryonic stem cells, they nevertheless represent a viable alternative to the destruction of
human embryos. The refusal lo use embryonic stem cell may delay or reader more
diffieult the realisation of the full therapeutic potential of human stem cell research, but it
would be a price worlh paying since it leads us away from the quagniire of doing harm to
innocent lives. By so doing, one is to uphold the two ethical commitments articulated in
{he BAC statement: ‘to protect human life and to advance human life by curing disease’.
it should be clear from this statement that the NCCS supports and encourages all stem
cell research so long as they do not result in the killing of human embryos. The
therapentic potentiats of ES cell research can never outweigh the ethical concermns.

Prepared by
The Life Sciences Study Group
National Council of Churches in Singapore
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SINGAPORE COUNCIL OF CHRISTIAN CHURCHES
5 g d Ak E R B A 4

Reglsterad Address : 5 Tavistock Avenue, Singapore 555108
Hol §259/56 Tal: 2BB47B6/2875466
Fax: 2843567 or 2834864  E-mail: Ikhse @icce.org.s4

19 November 2001

Professor Lim Pin
Chairman, Bioethics Advisory Committee
vla www.bioethics-singapore.org

Dear Professor Lim
BIOMEDICAL RESEARCH

in response to your invitation to the public to voice their views on the subject above
{November 18, 2001 ; THE SUNDAY TIMES page 5 “Govt Biomedical Watchdog Body
May Be Set Up”), may 1 submil a statement on "STEM CELL RESEARCH" adopted by
our church council - the "Singapore Council of Christlan Churches” in its 45th Annual
General Meeting hald on 27 Cctober 2001.

2 The Singapora Council of Christian Church {SCCC) registerad under the
Societies Act in 1956 bearing registration number B of S REL No 259/56, was the first
public body to testify before the Parlamentary Select Committee in 1980 in support of
the Maintenance of Religious Harmony Bill {full recordings in the Singapore Parllament
HANSARD).

3 SCCC President Is Dr Lee Soon Tai, Orthopaedic Specialist, MchOrth (Livp),
MBBS (Singapore}, FRCS (Glasgow), FRCS {Edin.) FAMS, Med (Surgery}. In his
voluntary work, he has been serving for many years as Medical Director of Ling Kwang
Home for Senior Citizens, Bishan Home for the Iniellectually Disabled, Christian Home
for the Aged and Ju Eng Home for Senior Citizens. In the event of his personal
attendance being needed in any meeling you may be calling to gather fesdbacks from
the public, Dr Lee will represent our Goungli,

Thank you.

Yours sinceraly

Rev Dr Quek Kick Chiang, PBM
Vice- President

The national body in Singapore of the International Councilol Christian Churches “far the Word of God
and for the tostimony of Jesus Christ”

G-3-68



SINGAPORE COUNCIL OF CHRISTIAN CHURCHES
B e A E AR S A

Repistered Address @ 5 Tavistock Avenue, Singapore 555108
Rof §250/56  Tel: 2884786/28754G6
Fax: 2843567 or 2834864 E-mwil: ikhsc @iccc.orp.sp

STATEMENT NO, 3
ONSTEM CELL RESEARCH

The Sihgapors Councll of Christian Churches, meeting on 27th October on the occasion
of Reformation Rally 2001 in commemoration of the 484th Anniversary of the 16th
Century Reformation, maintains that life begins at the time of conception when the
spermatozoan fuses with the ovum. We balleve that when Scripture mentions the
unborn, the context is almost always one of God's protection for them and His vision for
their lives (Psalm 139;13-17 “...Thou hast coverad me in my mother's womb"; “Thine
eyes did see my substance, yel being unperlect...”; isaiah 44:1-2 "Thus saith the Lord
that made thee, and formed thee from the womb...”; Jeremiah 1.5 "Before | formed thee
In the belly, | knew thes; and before thou camest forth out of the womb | sanctified
thee...”). Human dignity arises from our being created in the image of God.

Whereas, stem cell research is a new frontier in medical scisnce where scientists have
sttcoeeded in isolating and culturing stem cells from human embryos, from which body
organs are developed and have the abilify to grow Into the 250 types of tissue in the
human body and may hold tremendous promise for treating such conditions as heart
disease, cancer and diabetes;

The Singapore Council of Christian Churches opposes stem call research using human
embryos. In order for sclentists to isolate and culture embryonic stem cells, a living,
human embryo must be killed. |t is never morally or ethically justified fo kill one human
being in order to help bensfit another. By requiring the destruction of embryos, the
tiniest human beings, embryonic stem cell research viclates the Scriptural teaching to
preserve life, (Exodus 20:13)

However, opposing the wilful destruction of human embryos for medical research does
not mean that stem cell research cannot proceed. The Singapore Councll of Christian
Churches encourages scientists 1o continue to explore stem cells found in adult tissues,
bone marrow and umbilical cord blood. Initial research using thesa sources are
considered io be very promising, even more promising in some instances than
embryonic stem cell sources. (See Appendix on Page 6)

As Christians, we should wholly affirm the desire to develop new treatments for diseases

and should vigorously support research into adull stem cells and other non-embryonic
s0uUrces.
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APPENDIX
TO SCCC STATEMENT NO. 3 ON
STEM CELL RESEARCH

An excerpt from the article below gave evidence of the distinct advantages of using adult
bone marrow stem cells instead of embryonic stem cell.

A Center for Bioethics and Human Dignity Paper
Cloning and Stem Cell Research Wrong Motives on Both Sides of the Allaniic

“The area of stem cell research has been marked by many unprecedented advances.
Ironically, the day before the Donaldson Reporl was released, the Journal of
Neuroscience Fesearch published a study demonstrating that stem cells taken from
adult bone marraw had been transformed into nerve cells. This was praviously believed
to he Impossible. Other long-held bellefs, such as the idea that the brain was Incapable
of regeneration, are being overturned because of research on stem cells derived from
non-embryonic sources. With each passing month, research with these stem cells I8
revealing the huge potential of this area. The hopes of alleviating many devastating
ilnesses may be achieved via mathods which are not dependent upon embryonic stem
cells and which therefore do not require the destruction of embryos. As Chrislians, we
should wholly affirm the desire to develop new treatments for diseases and should
vigorously support research into adult slem cells and other non-embrycnic sources.”

Donal O'Mathuna — Mount Carmel Callege of Nursing

Publishad In Dignity. Fall, 2000

The national hody in Singapore of the International Council
of Christian Churches “for the Word of God and for the testimony of Jesus Christ"
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Majlis Ugama Islam Singapura
{Islamic Religious Council of Singapors)

{ Islamic Centre uf Singapore, 273 Braddeli Read, Singapare 579702, Telepeaphic Address: "WMAJLIS" Telephone: 2568188 Fax; 2537572 |

MUI FA/2 DID: 3591490
FAX: 2519197

Prof Lim Pin 28 Nov 2001

Chairman

Bioethics Advisory Committee

250 North Bridge Road

#15-01/02 Raffles City Tower
Singapore 179101

Dear Prof Lim

REQUEST FOR FEEDBACK REGARDING
HUMAN STEM CELL RESEARCH IN SINGAPOE

We refer to vour letter of 8 November 2001 on the above.

2 The issue had been discussed by the Legal (Fatwa) Commitise of
the Majlis Ugama Islam Sinpapura which issues forwe (ruling) in matiers
pertaining to Islamic Law.

3 The Fatwa Committee rules that the opinion of the Bioethics
Advisory Committee to use stem cells from embryos below 14 days old
for the purpose of research, which will benefit mankind, is allowed in
Islanmi. This is with the condition that it is not misused for the purpose of
human reproductive cloning, which would result in contamination of
progeny and the loss of human dignity.

4 The full text of the said ruling and its English Translation are
altached.

Yours sincerely

/ D ché}vm
HIMAAROD SALLLU )
PRESIDENT 3 DEC 20m9 -

MAJLIS UGAMA ISLAM SINGAPURA

et
5
[ Tenwardsn bustim Communily of Excelience
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MAJLIS UGAMA ISLAM SINGAPURA
MESYUARAT KHAS
JAWATANKUASA FATWA 2001 — 2004
IGHAMIS 22, NOVENBER 2001

s Pendahaluan

Jawatankuass Penasihat Bioetika (BAC) lelah mengeluarkan pendapat menerima
penggunaan embryo (janin) yang telah disemai di luar rahim wanita mengikut kaedah in-virro
Jertilisation (penyemaian benih) yang berusia tidak lebih daripada 14 hari, bagl Wjvan kerja-
kerja penyelidikan berhubung sel induk yang dapat memanfaatkan manusia.

Berdaser kajiun saintifil yang telah dilakukan, embryo yang belum mencapri 14 hari
tidak dapat merasa sakit kerana hanya pada bari ke 14 satu jalur asli muncul dan berkembang
untuk menjadi sistem uvrat sarafl

Jawatankuasa Fatwa telah diminta memberikan fatwanya dalam isu ini dan hal yang
berkaitan denganriya,

Sebetum ini, Muis telah mengadakan ceramah pada § September 2001 mengenai Sel
Induk dan penom (Stem cell and genome) yang disamypaikan Professor Madys Tusqa Too
Heng Poon. Cetamah ini dihadiri olel anggota Majlis Tertingei Muis dan anggola
Jawatankuasa Fatwa Muis,

% Guaris pandu Syardk

Daripada penerangan lersebut dan pengkajian dalam isu ini, Jawafankuasa Fatwa
berpendapat bahawa dasar agama Islam mengalu-alukan penyelidikan ilminh termasul vang
bersangkut-paut dengan genom manusia, kejuruternan baka dan scumpamanya. Apa yang
diharapkan ialah penyelidikan tersebut dapat dipunakan untuk maslahab (kepenlingan)
manusic bagi merawat penyokit-penyakit yang dihndepi manusia. Sejuub mana penyelidikan
dan perlaksanaannya dilakukan hendaklah berlandaskan kaedah figh yang muktabar seperti

ap! ol wa Yy s WY

Teriiyn
¢ Tidak ada kemudaratan den tidak bolek berbuar hal yarg mentudaratkan ™.

Maksud kaedah ini ialah ;

i Jangan melakukan kemudaratan kepada diri sendiri dan kepada orang
fain, atau

i, Jangan melakukan sesuatu yang berguna pada divi sendiri, tetapi
mendatang kemudaratan atau kesusahan kepada orang lain.

by " e
Ertinya : “Kemudaraian hendakloh dilindarkan”
Maksud koaedah ind ialal: Sesuatu mudwrat jika yakin akanr berlaku, hendaklah
dihindari saima ada sebelum ntau sesudah berlaku.
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»  Kedudukan Janin Mennrut Syarak

Apakah pandangan Syarak mengenai janin yang disenyawakan sama ada di dalam
atau Juar rahim?

Jowatankuasn Fatwa berpendapat bahawa Syarak tidak menetaplkan apa jua hukum ke
atas janin yang belum ferbentuk, lebihi-lebih tagi jika ta masih lagi di peringkat embryo. Janin
pada hakikatnys dikira bernyawa setelah ditiup roh padanya, iaitu setelah ia berusia empal
bulan. Inilah pendapat yang dipegang oleh kebanyakan fugaha, berpendukan hadis Abdullah
bin Mas™ud :

s A OsS el e fale dlld o S o b s ol Al e (B il sy S
Ji-ﬁjmjgijﬁbg@&ﬁ@_@ywcﬂhst_caéﬁageﬁii,-,lidmjg‘;kﬂja&& ETENN
"-1;13-“!

Ertinya: “Sesungguhmya setiop kamu diciptaken kejadiannya dalam peru ibunya selama 40
hari alr mani, kemudion menjadi segumpal daral seperti demikian itt, kemudian jadi seketul
daging seperti yang demikian Juga, ioitn 40 hari, kemudion dintuskan kepadanya malaikat
laby diitup roh padanya dan diperintahkamya menlis empat kalima, iaitu rezekinya,
wmraya, amelnya den celake atan bahagia, " Muttalaqun “Alaihi.

Oleh vang demikian, janin yang berusia kurang empat bulan dddk kira sama ada di
dalam ataw di luar rehim, dianggap hidup berdasarkan keadaannya dalom peringkat proses
pembenihan atau pembudidayaan.  la belum lagi disnggnp sebagai suatu permulaan
kehidupan yang divkur dengan wujudnya roh.

Pandangan serupa ini teizh pun diutarakan oleh para fugaha dahuly dan masa kini,
anftara mereka datah Dr Muhammad Sulaiman Al-Asyqar yang memberikan pandangan
bahawa embrye atau janin yang belum terbentuk atau belum lagi berade di dalam rahim
waitita tidak sabit hukum ke atasnya atan tidak ada hukum Ke ainsnya. Beliau menjelaskan

ngi‘) ﬁ!._;.\}i .)33 w:“_}&?s.m.g;imp L:QAYJiJLﬁGl Lfl L;%l:.ﬂ! d&sw&l‘tﬂl (_:\x_:..‘:{-;.‘.ﬂ"
SISV R By [ U SCEL S I I U PN TV IGT B P S PV ER TS b

Mg st Al A Une ol (5 el B can g Jang (5ball amy Y ey A Al Al

Maksudnya : “Syarak fidok menetapkan apa jua ikum ke wtas jonin yang belum
ferbentuk.  Sesunggulinpa sava telah menerangkom pandangan saya dengan terperinei dalan
perbincangan forum mengenal kelahivan. Dalam forum tersebint keputusan telah dikeluearion
bahunva syariat Islam tidak menetaplan hukwmn pengharaman ke atas telur wonita yang sudah
disenyenva keenali selepas janya berada di dolam rahim. Adapun sebelum berada di dalam
rahim tidek sabit hukum ke atasnya”

Pandangan sedemikian juga telah diketuarkan oleh Institusi Fatwa (Darul [a") Arab
Saudi di mana selagi belum ditiupkan roh padn Jarin tersebut, air mani dan telur terssbut
dihukum hidup bersesuaian dengan keadaan masing-masing, Ia sebagai zat pembudidayaan
atay pembenihan. [a belum sampai ke {ahap zat yang sempurna hidup. Berikut adalah teks
fatwa Darud Hia tersebut:
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Yang bermaksud : “Jika ditakdivkan aiv mani dan teha wanita tidak mot, kedua-duanya
akan hidup sesuai dengan keadaan kedua-duanva (seperti yang diciptukan).  Dengan izin
Allah dan takdir-Nya kedua-duciya akan bersarn. Ketika ity akan terbentuklah jonin dengan
izin Allah.  Dan jonin ity hidup sesuai dengon perkembangannya dom peningkatannya
mengikur tahap yang sudah ditetapkan.  Apabila ditiup roh padanya okan berputik satu
kehidupan dengan izin Allah yang Maha Lembut don Maha Mengetalui™.

s Kesimpulan

Sehubungan dengan ini, Jawatankuasa Fatwa memfatwakan bahawa pandangan
Jawatankuasa Penasihat Bicetika unfuk menggunakan se! induk daoripada embryo yang
berusia tidak lebih daripada 14 har, bagi tujuan penyelidikan untuk kebaikan manusia adalah
dibenarkan dari segi syarak selagi ianya tidnk digalahgunakan sama ada ustuk tujuan
pengklonan manusia, ataw mencamipur-adukkan nasnb keturumam, atau pun yang boleh
menvebabkan penghinaan atas kemulizan monusia.
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MAJLIS UGAMA ISLAM SINGAPURA
FATWA COMMITTEE SPECIAL MEETING
THURSDAY, 22" November 2001

INTRODUCTION

The Bioethics Advisory Committee {BAC) is of the view that it accepts
the use of embryos created from in-vitro fertilization, which are less than 14
days old, for the purpose of serious research involving stem cells for the
benefit of mankind.

Based on scientific research, human embryos, which are less than 14
days old, have no pain or sentience since only at the 14" day does a primitive
streak appear and develap into the rervaous system.

Tha Falwa (Legal) Committee was requesied to give a fatwa on this
issue.

Priot to this, Muis had organised a talk on 8 Sep 2061 on Stem Cells
and Genomea, which was delivered by Assoc Prof Tusga Too Heng Poon
The talk was attended by the Muis Council and the Fatwa Comimitise.

ISLAMIC LEGAL GUIDELINES

Based on the sxplanation and research on the issue, the Fatwa
Commiites is of the view that 1slam welcomes academic research on human
genome, genetic engineering and other related fields. However, such
research must be ulllised for the benefit of mankind in areas like the treatment
of ilinesses. The research has to be within the boundarigs of pringiples in
islamic Jurisprudence, which ingludes :

a) There should not be any harm and nothing should be done to cause
harm

The principle means -
# Do not calse harm to one’s self and to others.
» Do not do somathing that will benefit one’s self but will harm or cause
difficulty to olhers.
b) Harm should be avoided.

The principle means ;-

a  Harm, which Is sure to occur, should be avoided whether before or
after it dcours.
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POSITION OF EMBRYO IN ISLAMIC LAW

What is Islam's view an the fedifisation of an embryo within or outside the
womb ?

The Fatwa Commitiee is of the view that Islam does nol place any
judgement on an embryo, which is not fully formed. An embryo is only
considered as a human life after it is 4 months old as in islam, & is believed
that a soul is infroduced inte the embryo when It is 4 months old. This Is the

view of most jurists based on the hadith (Tradition) narrated by Abdullah bin
Mas'ud which means :

“Verily the creation of each one of you is brought together in his mother's belfy
for forty days in the form of sead, then he is a clot of blood for a like period,
then a morsel of flesh for a like period, then there is sent {o him the anga! who
blows the breath of life info him and who is commanded about four matters: fo
write down his means of livellhood, his life span, his actions, and whether
happy or unhappy...”

Related by Bukhari and Muslim,

Thusg, an embryo below 4 months whether within or outside the womb,
is considered as a living thing undergoing the growth process. However, It is
not yet considered as the beginning of human life with the existence of a soul.

Past and present jurists have given a similar view. Among them
include Dr Muhammad Sulaiman Al-Asygar who Is of the view that an embryo
which is not formed or is not in a woman's womb, wili not be placed any
judgement on it. He explainad :

“Islamic law does place any form of judgement on an embryo which is noi
formed. Verily, | have explained in defail my opinion during my forum
discussion an birth. In that forum, decision had been made that Islamic law
does not place any judgement on a woman’s fertlised egg except after it is in
the womb. There is no judgement on it before it is in the womb.”

A similar opinion was also given by the Fatwa Institution of Darut Ifta’,
Saudi Arabia where, for as long as there is no sou! in an embryo, the sperm
and the egg are judged to be living things adapting to their spacific conditions.
They are considerad as components of the fertilization process. The have not
reached the stage of a complete human being. The following is the lext from
the fatwa of Darut Hia' which means :

“If it is destined [hat the sperm and a woman’s egg do not die, both will live
adapling their respective conditions as creafed.  With Alfah's will and
predestination, both will fuse. At that point, an embryo will he formed. The
embryo will live according to its own growth and developmant foflowing the
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defined stages. When a soul is infroduced, a human life will be created based
on the will of Allah, who is the Sublle one and the All-Knowing”.

CONCLUSION

In relation to this, the Fatwa Commiltee rules that the opinion of the
Bioethics Advisory Committee to use stem cells from embryos below 14 days
old for the purpose of research, which will benefit markind, is allowed in
Istam. This is with the condition that it is not misused for the purpose of
human reproductive claning, which would result in contamination of progeny
and the loss of human dignity.
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S 1T NG AP ORE ACADIEMY O F L A W

30 November, 2001

Professor Lim Pin

Clipirman

Bioethics Advisory Committee
250 Nortl Bridge Road
#15.01/02 Raffles City Tower
Singapore 179 101

Dear Prof Lim
Feedback Regarding Human Stem Celt Research in Singapore
Thanlk you for your letler dated 8 November 2001 and the enclosures.

2. The Law Reform Committee specially met to consider the consultation paper
of the Human Stem Cell Research Subeommittee CHSR). In eonsidering the paper, »
couple of the members have also carried out some resesrch on the mutters raised, and
provided the Commiittee with some helpfuf insights. We sel out below our views on
the various matlers raised in the consultation paper.

Use af hurmai enthiyos of less than 14 days old

3. At page 4 of the consultation paper, the HSR stated that human embryos of
less than 14 days have no puin or sentience. We have two observations on this. Tirst,
1liis cug-off age of 14 days was presumably derived from research carried out many
years ago, and was adopled in the United Kingdom for the purpose of cerlain
legislation. We were given to understand that some researchers in the 1970s referred
to embryos of less than 14 days as “pre-embryos”, but that the term has since been
disearded. Tt seetns Lo us that closer investigalion and research should be carried out
fow to delermive the safest cut-off period. In this connection, we should poist out
thot President George W Bush has authorised federal funding in the United States for
embryonic stem cell lines cultivated from the inner celi muss of a week-old embryo.
(White House Statement, August 9, 2001), Wilh the progress made in scientific and
medical research, it i probably timely that the 14-day cul-off perind should new be
reviewed,

THIRD LEVEL, CITY HALL BUILDING, STANDREWS ROAD, SIHGAPORE (7057, TEL DI24T08, FAGSUAILE 1334540
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4. Secondly, us we understand it, the 14-dey cut-off peried is adopted,
presumably because an embryo in its firsi 14 days does not have any pain or
sentience, its nervous system not having been developed. 1f our understanding is
correct, some members question whether this is an appropriate way of determining the
cut-aff period. It might be argued that the question whether or not it is proper to do
research on an embryo Jess than 14 days old should not be determined on the basis
that the embryo does not feel any pain, just as the law does not require that a victim
gt fee] pain before the crime or tort of assault is made out: the experience of pain is
not an element which is required to be satisfied. To (he extent that the 14-day cut-off
period is based on the embryo’s failure to feel pain, it is potentially inconsistent with
the law.

Class of ES cells to be permitted in research

5, We note that a distinction is made in other reports between various classes of
ES cells. Far example, the United States has approved federal funding for research
using ES Cells from embryos remaining after the conclusion of infertility treatments,
which are intended to be discarded, because they are unsuitable or no longer needed
for treatmend. This is not the position with BS Cells derived from resesrch embryos
(created through IVE with gametes provided solely for research purposes), and ES
Cells from einbryos made using somatic cell nuclear transfer in oocytes (as this has
the potential of creating a human embryo).

Ensuring independent donor consent

6. We note that in Singapore human embryos of less than 14 days, which are
greated through in-vitro (or in-vivo) fertilisation techniques bui not used in assisted
reproduction treatments, can be used for research, subject lo observance of certain
stringent guidelines, We undersiand that one of the requirements of such guidelines is
that consent must be obtained from the donors of the gametes, In this respect, BAC is
urged to consider seoking informed consant from donors, especially the consent from
the gestational mothers, free fom any inappropriate influences and without any
financial or other inducements.

Consent at enrelment and at research process

7. Turning to international practice, we think that consent should be obtained not
ouly at the stage when the in-vitro or in-vivo ferfilisation process is to be performed,
but also at the stage when the embryos would be used for research purposes. li is not
difficult 1o envisage that consent would be readily given at the beginning prior (o the
in-vilro or in-vivo fertilisation process; however, subsequent expericnce may alter the
position. As we see it, & material factor may well be the saccess or otherwise of the
fertilisation process. Our view is that separate consent should be chiained from the
donors, pasticulerly the gesiational mother, afier the success or failure of fertilisation
progess, once it is determined that the “unwanted” embryos will be used for research.
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Disclosure by Researeliers

8. We would highlight that the United States Bioethics Advisory Committee
recommended that researchers should fully reveal to the donors the potential use for
research purposes of the embryos which would otherwise be discarded, by, among
other things, the following:

¢ disclosing that the ES Cell research is not intended to provide medlcnl
benefit to embryo donaors;
* ensuring that consent or refusal will not affect the quality of future care
to prospective donors;
+ describing the general area of research to be carried out;
* disclosing the potential coramercial benefits, if known,
* affirming that the embryos used in research will not be transterred to
any woman’s uterus; and
. confirming that the research will involve the destruction of the uterus,
Legal Process
9. If research on the broad lerms set out in the consultaiion paper is to be

permitted, the process should be strictly repulated by legislation. As such research
involves human life or potential human life (depending on which perspective is
adopted), 8 breach of the conditions under whiell it can be performed shoald bé
criminalised and be made punishable by an appropriate penglty. Some guidance may
he taken from ihe United Kingdom's [atest Fluman Reproductive Cloning Bill passed
by the House of Lords and sent down to the House of Commons on 26 November
2001,

Protections to extend aeross private and public sectors

10.  Any regulations recommended should apply to both publicly-funded. and
pnvatr:ly-f' Gnanced research projects in Singapore. We nole thet the ‘oversight
system’ in the United States bas historically resulted in cthically indefensible

differences between protection given lo participants in federnlly sponsored research
and those outside the jurisdictian of the Food and Drug Administration’s jurisdiction.

11, 1 hope our comments would be some assistance to BAC,

Yours sincerely

N/
L P Thean

Chairman
Law Reform Commities
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39 South Bridge Road
Y South Bri BC 10 Connl Mehers - 2007
Singapore 058673
Tel: 53835[]0 Mr Falakeithnan, SC{President) b Murgiaua Flag
o o Yeles Arfax Sedvaen {Vier Presidlency 3l Gan Hisig Chye
Fnx: 5335700 i Gah Phai Cheng, SC (Wire Presicency Wz K Bala Chiandean
THE LAW E-mailt Bwsoci@lawsoe. Org.sL Mlr B Sreenivares { Tisoorer} wir Ang Bin Teek
s 3 = hr V K Rajsh, 8C
SOCIETY Website: \V“’\V-IﬁW-“DQDrg-Sg Ir Ronnic Guek Cheng Chye A areieh Ang Peny Koon
QF Br Fhilip Jeyareanam By Minlathi Dhe
'3 g 3 e g Kle Mumagatyan Sekunmr P Davidd Mayar
T TeF VT o afyan St M :
SINGAPORE Our Ref: LS/G6/01/1/esy Sir ‘This Bhan ¥ M Leotiaed Lo Prg Glee
Bl Motstagure oy Wing Kin
18 December 2001 Chief Bxvetive Oificer: Mt Mansh Maliani

FROM T HE PRESIDENT

Professor Lim Pin

Chainitan

The Bipethics Advisory Commities
250 North Bridge Road

#13-01/02 Raftles City Tower
Singapors 179101

Dear jn:\] (-"‘" Jo

Request for Feedback Regarding Fuman Sten Cell Researceh in Singapore

1 refer to your reguest for feedback Gom the Low Society regurding human stemn cell
research’ in Sinpapors.  Your Comumiltee has sought the views of variouy intersst
groups, and T am confident that moral and ethical issues have been extensively explored
and discussed; our feedback herein will thus not dwell on such issucs.

I shall deal with the legal position in Singapore — as it now stands.

Stem cell lines ave evidently protectable under Patent Law, Inventions relating to this
matter are eapable of patent protection in USA, and numercus dther counlries. Thore
appears to be no impediment to its regisiration #s patents in Singapore as long as the
sleps taken are new, inventive and industrially applicable; such matters are not exchided
under section 13(3) of the Patents Act 1994,

Hoewever, sumerous issues do arise.  One issue concerns the ownership of the cells
deyeloped from the stem cell lines, Another issue is the ownership of the intellectusl
property rights for the medical discoveries resulting from research using those stem
cells.

Another issue is consent. The necessity for informed consent from the biological parent
shiould be enshrined for siem cell rescarch in the same way ag consent for clinical trials,
which is set out exhaustively in sevtion 14 of the Medicines Ac{, Cap 176. The present
law on stem cells are nadegquate,  As the law now stunds, embryos removed during
medical procedure, may be used withont the knowledge or consent of the woman
undergeing the procedure.  Also, the Termination of Pregnoncy Act, Cap 234, does not
coniain any puidelines an the ireatment of ahorted foetuses:
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THE Law SOCIETY OF SINGAPORE Page 2
Our Rel* LS/a00 L1 sy
18 December 2001

The informed consent should therefore be sufficlently detailed and ought to include 2
statement that the embryos or foetzl tissues may be used to derive human pluripotent
steiir ceils for rescarch that may include transplantation research, that the derived cells
may be kept for many years, that the research is not intended to provide direct medical
benefit to the donar, and that the donnted embryas will nof be transferred to a woman's
uterns snd will not survive the stem cell derivation process. It must also state the
possibility that the results of the research may have commereial potential, and that the
donor will not receive any benefits from any such fature commercial development.

There is need for wuidelines (o govern rescarch uging pliripotent stem cells. T would
suggest your Committes study and adaopt the US National Institute of Henith (NIH)
(uidelintes on such research. MHowever, unlike USA, where the Guidelines applies to
NIH funded research, 1 request the Committes o apply the Guidelines to all regearch on
stemn cell lines conducted in Singapore. I seek to suggest, too, that the Commitiee
studies the Human Fertilisation and Embryology Act 1990 when considering and
decicling on guidelines for Singapore.

The solutions Lo thesa issues should be corefully deliberated before a decision is taken

to enshrine it in legislation, and the accompanying Guidelines or Rules. The Law
Society will be plessed to paiticipnte in further discussions,

Yours

"

: =™

Palakrishnan, SC
President

a¢ Counil
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FROM T HE

Prof Lim Pin

Chairman

Bioethics Advisery Commitice
250 Morth Bridge Road
#13-01/02 RafBes City Tower
Singopors 172101

Altn; Ms Lauren Mota

Dear —j)'w

STEM CELL RESEARCH

I have your letier of the 18% instant.

PRESIDENT

Mrs Musgianu Farg

Mr Gan Hinng Chye

r K Balu Chandran

Mr Ang Sin Teck

bV K Rajak, 8C

Mr Patriek Ang Peng Koon
Ms Mulnihi Doz

Mr David Naysr

MrLcensrd Lo Petyy Ches
Mr Memingue Choy Wing K in

Aside Fom the proposed Meeting, in Jomwaey. 3002, [ enclose a copy of & Discussion Paper
produced by the Law Toslitute of Vicloria, Australio, for your information ned retention.

Yours sincoerely

Patakaishnan, SC
President

Gne
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Part A - The Ownership of Genetie Information

1. Intreduction

Biotechnology is a burgeoning industry. In 1998 the total revenue earned by Australia’s
120 core bigtechnology companies exceeded 965 million dollars and employed about
4,000 people.’ 1t is predicted that this industry will continue to be a drivinp force in
economic and employment prowth over the mext thirty years, based on Australia's
strong fundamentals in research science. Patent grants are important as they encourage
financial invesunent in this area. Genetic information and material are patentable under
Aunstralian law and thousands of biological patent applications have already been lodged
with the Australian Patent Office. Some are for DNA, genes, genetic sequences and the
like. Others are for whole plants and animals,

1.1 Potentlal uses of bivlogical inventions

Many biological inventions have significant uses in medicine and science, agriculture,
the food industry, and environmental uses.

Medicine and science: Diagnostic tests have been developed to detect genetic and other
conditions in humans and animals, Insulin, antibiotics, vaccines and new drugs
manufactured using genetic manipulation technigues are already being used in human
and anirmal health care. Human diseases that may be treated in futwe inelude cancer and
multiple sclerosis. An important aspeet of the development of new pharmeceuticals is
that they can be extracted from the milk of animals genetically manipulated to produce
biological substances. This makes the products cheaper to manufactare and also safer. In
the future, specially bred animals may become denors of organs and tssue for human
patients. Another innovation of patticular promise is gene therapy. The ability to replace
defective genes with functional genes may one day eliminate genetic disease.

Agriculture: Genetically manipulated erops and animals are being produced that grow
faster and are more productive (eg rice with vitamins added for third countries; animals
wiil & higher meat to fit ratio). Crops thal are more resistant 1o disease and pests are
already coming onto the market in Australis. Others thet ave resistant ta particular
herbicides and pesticides allow a larger quantity of those products to be used early in the
growing season to kill weeds and pests, reducing the need for more frequent
applications and raducing the overall use of herbicides and pesticides.

Food industry: Fungi, such as yeast for bread making and enzymes used in fermentation
processes, have been patented and used in the food industry for many years. More recent
ndvances in biotechnology show promise in penerating new food preservatives. Mew
plant varieties developed from traditional breeding methods have also been patented,

Ervironmental wses: Pollntion control, toxic waste management, hydrocarbon
breakdown (Moil eating bacteria™) have been supgested ns potential environmental uses
of genetically manipulated orpanisms.

PEmst & Young, ustradion Bintechnolag) Report (Oclober 19099, 11,
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1.2 This paper

This part of the paper analyses the Australian Jaw and experience (o daie concerning
biological patents, as well as the law in the United States and Europe. It then sets out
arguments for and against patents on genes and genetic sequences,’ It outlines a number
of proposals in Australia and other countries to change the law together with options for
regulating biological patents in Australia,

2. Current Law in Anstralia

2.1 What is patentiable?

As of March 1997, the Patent Office had received some 8,100 applications for gene or
gene sequences and granted some 2,100 patents” They inclnde patents on micro-
organisms such as bacteria, fungi and viruses; DNA, genes and chromosemes; synthetic
genes or DNA sequences and the DNA coding for a gene; plants; and non-hman
animals.! DNA or genes in the human body are not patentable but “a DNA or gene
sequence which has been separated from the human body and manufactured
synthetically for reintroduction into the buman body for therapeutic purposes is
patentable™.’ “Products of such living patented matter, eg food supplements, drugs and
processes for synthesising the material or making the products” are also patentable.f So
- are other applications of palentable inventions — probes for a particular gene; higher
plasnits/animals carrying the gene; and methods for using a gene or genetic technology.’
“Huwman beings, and the biological processes for their generation™ are not patentable as
they are specifically exclnded under section (s) 18(2) of the Patents Act 1900 (Cth).

2.2 Patents Act 1990 {Cth)

In order to be paientable, a biological invention must meet the requirements of section
18 of the Partents Act 1990 (Cth), Section 18 provides:

“18(1) Subject to subsection (2), a pateniable invention is an invention that, so far
as claimed in any claim:
(a) is @ manner of manufacture within the meaning of s 6§ of the Sratre of
Muonopolies; and
(b) when compared with the prior art base as it existed before the priority date of
that clainy
(i) is novel; and

 Although ather lorms of intellectunl property may be relevant to genetic information and malerial {eg
plant variety legislation, made marks, copyright), patents are by far the mastimportant and are thus the
focus of this paper,

¥ Senate Question on Motice 449, 24 March 1997, See nleo C Lawson, ‘Patenting Genes ind Gens
Sequences in Awstralia® 1998 (5) Journal of Law and Medizine 364, 366,

1P Australia Pamphiey, Australion Patenis for Microorganivms, Cell Lines, Hybridomes, Related
Rivlogioal Materials and Their Use, Generically Menripulated Organisms (Noy, 1998) 1.

Hbid.

b 1big.

Fibid.

t
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(it} involves an inventive step; and
(c) is useful; and
(d) was not secretly used in the patent area before the priority date of that
claim.....”

Subsection {2) provides:

“(2} Human beings, and the biological processes for their generation, are not
patentable inventions”.

There are thus four main requitements that must be satisfied for a patent to be granted.
{i) It must be a manner of manufacture. (if) B must be novel and involve an inventive
step. (1i) 1t must be wsefal, (iv) It must not have been secretly used prior to the
application of the patent. Although there is an extensive body of case low on the
elements of patentability,’ the following discussion focuses principally on these eriterin,

2.2.1 It must be a manner of manufacture

The requirement that an invention must be a “manner of manufacture” means that it
must be possible to reproduce the product or process for which the patent is sought by
Tollowing the specifications in the patent application. (Under the Budapest Treaty, to
which Australia acceded in Jnly 1987, this requirement ean be also met by depositing a
swaple of a biological substance instead of a deseriplion of how to produce it. However,
the fact that the sample is then svailable to researchers 1o use directly is an obvious
disincentive to follow this procedure, which is optional.) The product must also be
useful, have some materinl advantage, have some economic acvantage and have an
industrial application - an innovative idea that provides a practical soluiion to a
technical problem.” It may be a new product, a new method of proclucing an existing
prodact, or & pew use for an exising product

Furthermore, an invention is not patentable subject mateer if'it is a mere discovery. The
observation of cerfain physical properties of an existing substance, or the finding of a
previously unkmown but naturally ocewrring substance, iz not something that is
patentable.” For instance the laws of physics are nol patentable subject matter.
However, the distinction between a discovery and an invention is not precise, as was
noted by the High Court of Australia in Netional Research Development Corporation v
Commissioner of Patents." In that case, the court insisied that the whole process must
oe looked at and one inventive step in the process might justify a patent.”* Therefore
although the identification of a naturally occurring gene sequence may bt a discovery,

® See,ep: S Ricketson, frellectual Properry Cases Materialy amd Commentary (Butterworths, [994)
chs 13 and 14,

* 1P Australia Pliamplet, above n 4, 2.

I Mckeough and A Stéwan, Inellesiual Pripery in Ausiralia (29 ed, [997) 290,

" (1959) 102 CLR 252, 264,

" thid,
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the isolation and characterisation of the gene and utilisation of that knowledge to make a
synthetic gene and gene products, will be patentable inverttions, '

The distinction between discoveries and inventions is nlso illustrated by another
Australian case, Kiren-Ambgen Inc v Board of Regemis of the University of
Washirgron." That case involved a patent application for the purified or isolated DNA
sequence enceding the human protein erythropoietin. The Deputy Commissioner of
Patents stated that a claim directed to a naturally occurring DNA sequence would be
claiming no more than a discovery per se and not be a manner of manufacture.®
However, because the clnim specified a purified and isolated DNA sequence, the claim
related to “an antificially created state of affairy”, and thus was a manner of
manufacture, '

2.2.2 it must be novel

The assessment of novelty bosically requires an investigation to establish whether the
alleged invention has been anticipated, judged al the time of the patent application,
Anticipation principally oceurs through prior publication or prior use.” The Australian
Patent Office has specified that the requirement of novelty with respect to gene
sequences and related biological materials is satisfied if the subject matter is new in the
sense of not previously being available. That is, a patent cannot be granted for materials
in their nahirally occurming state or for materials that have previously been made
publicly available.'*

2.2.3 K must be inventive

In addition to being novel, the invention must involve a degree of inventiveness, To
establish an inventive step one must ask the guesbon: Was it, for practical purposes,
obvious fo a person skilled in the particular art, armed with all the common general
kmowledge of his or her art, that he or she could do what the patent proposes?” In most
instances this requirement is easily met as there need be only a “seintilla of invention™.
Academic commentators in Australia have arpued that the cloning and sequencing of a
gene is unlikely to amount to an inventive step, Once information about ant amino acid
sequence is known, then to o person skilled in the art of molecular biology, with
common general knowledge, the cloning and sequencing of a gene is the obvious next
step.”' However the Patent Office does nol scem 1o hold this opinion and (he

" I Wicol, *Shouid Fuman Genes be Patentablé Inventions under Australian Patent Law' (1996) 3
Jamrngl of Law and Medieine 231, 238, citing the Auvstralian Pment Office, Mannal of Practice and
Procedures 53 8.1.15.2{c ), §.1.13.3.

{1895} 33 IPR 557,

" Ihid 565,

' thid.

" Griffin v Isunes (1938) 12 AQIP 739, See also MeKeough, above n 9, 297

'* [P Australiz Pamphlel, zbove n 4, 2,

" Patents Aex 1900 (Gthy 5 7(2).

* Semeal Parks & Co Lid v Cocker Bros L {1929) 46 —PC 241, 248,

*' See comment by C Lawson, ‘Patenting, Genetic Maerials: Old Rules May be Restricting the
Exploitatlon of a New Teclnalogy” 1999 (6) Jonrnal of Lenv and Medieine 373, 379,
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requn‘emeni of inventiveness has not proved an obstacle 10 the patenting of genetic
sequences in Australin.”

2.2.4 It must be useful

The requirement that the invention must be useful means that there must be an actual
use for the invention rather than speculation as to future uses;™ and the Australian
Patent Office has specified that the use must be fully described. For example, it may be
used to treat human disenses such as cancer or multiple sclerosis. However, a genetic
sequence on its own which lacks some function, component or application is not
patentable for lack of utility.

2.2.5 Human beings are not patentable

Section 18(2) of the Patents Act (Cth) provides that humian beings, and the biological
processes for their generation, are not patentable inventions. The Patent Office has
stated that the only limitation that this exclusion creates in the area of penetic research is
that DNA or genes in the human bady are not pateniable as such.®

3. Law in other countries
34 United__ States

Since 1980, it has been well settled law in the United States that nucleic acid sequences,
isolated geries, isolated proteins and organisms are patentable.™ Inthat vear, the United
States Supreme Cowrt held that a genelically engineered bacterium capuable of brenking
down oil spills was patentable (Dignond v Chala -aharty?s), Since then, the United States
Patent Office has pranted some 12,000 patents on inventions related o DNA
sequences.’’ Patents have also been granted for plants and.animals, An example of 1he
latter is the Harvard oncomouse, genetically manipulated to develop tumours and so
useful in cancer research on diapnosing and treating tuniours,

Patent law in the Uruted States requires three technical requirements; novelty, uhht} and
non-obviousness, MNovelty mvoives a _]udgment whether the invention is truly
something new and original ™ Utility requires that the invention has some ariiculated
use.” Non-obviousness requires a hypothetical judgment by a person with ordinary skill

* This is illustrated by the cases of Hoffmann-La Roche AG + Eresagen Lt (1997} 40 IPR 53, and
Kiren-Amé&gen Incorparated v Board af Regenis of University of Washington (1995) 33 IPR 557.
[P Australiz Pamphiet, sbove n 4, 2

*'Nieol, sboven 13, 241.

* Committee no 1001, Chaireé by H 1. Buker, Section of Intellectual Property Law, Arnual Report
1985-86, American Bar Associntion, Chicago, Hlinois,

447 118 303 (1980}

7 As of Cietober 1999 - determined using TBM Intellectual Property Network database.

¥ See 35 USC 100412

¥ 33 USC 101-102. With respect to genetic sequences it was held in the case of Amgen, fnc v Chughai
Pharmacentical Co Lid 927 FId 1200, 1203, that the requirement of noveby is sarisTied if the
sequences are Upurified and isoloted”,

35 USC 10,

G-4-16



in & particular field to determine whether the invention is more than ax cbivious
progression in the feld.

The requirement of utility in respect of gene sequences has caused considerable debate
in the United States, The grounds required to establish utility were discussed in the case
of Brenner v Manson” The Supreme Court said that “unless and until a process is
refined and developed to the point of a substantinl utility - where a specific benefit
exists in currently available form - there is insufficient justification for permitting an
applicant to engross what may prove to be a broad field™ The court expressly
recognised that an invention *which either has no known use or is usefil only in the
sense that it may be an object of scientific research™ is not patentable. It was becanse
of this requirement that an application by the United States National Institutes of Health
(NIH) in 1991 for a patent on some 2,000 gene sequences (ESTs") failed. The function
of the genes was unknown, and mere use of the sequences as probes wns unacceptable.
There was not the requisite degree of specific benefit - they were mere research tools,
However in 1995 the United States Patent Office issued guidelines on assessing wility
which are far more generous. According to these guidelines one reed only establish a
“eredible vtility™, “Credible utility” is defined as “whether the assertion of utility is
believable to & person of ordinary skill in the art based on the totality of évidence and
reasoning provided”*® Academic commentators have argued that this broader test makes
a utility rejection highty unlikely.™ It has been sugpested that they are of such breadth
thet the use of ESTs as probes satisfies the utility requirement, and are therefore
patentable.’ This has been confirmed by the United States Patent Office which hag
stated that ESTs, in principle, are patentable.®® This has caused considerable eoneern
ameng researchers - that their basic tools might be subject to patent rights.

With respent to obviousness, the United States Court of Appeals has found that genes

and gene sequences for preteins of known fanction are patentable (Re Duel™ and Re
Bell'). This is becanse the sequence would not have been known without, cloning and
sefuencing, which is sufficient for it to be non obvious.” In both cases the court
accepted that degeneracy in the genstic code mennt that a number of different nucleotide
sequences might code for a specific protein, and therefore the nucleotide sequence

35 UsSC 103,

383 US 519 (1966)

 Thid 534-535,

M Thid $35.

* Expression Sequence Togs, are segments of DNA, of wnknown function which are routinely used by
researchers in gene discovery,

" *PTO Exemination puidetines on Utility Requirements', 50 Patens, Trademark and Copyright
Journal 295,303,

A Kight, ‘Pregnant with Ambiguity: Credibility and the PTO Utility Guidelines in Light of Brenner’
(1998) 73 Indiana Law Jorrnal 997, 1615,

* Ibid 1019,

# C O'Brien, *US Decision Will Mot Limit Gene Patenis’ (1957) 385 Marure 755, See alse S Beil and
P Booth, ‘Genomics Races Raises Ownership Bosndary Issue’ Foley and Lardner

<hitpufwww. foleyiordner.com/PGAP_RHIDT/genomics, html

51 F 3d 1552, 1358 {1995}

‘1089 F 2d 781, 784 (1993)

* The cout in caming to this conclusion focused an the non-abvibusness of the sequence itself, as
opposed o the nonobviousness of the method of sequencing,
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claimed was not obvious.”™ A result of these decisions is that prior disclosure of an
amino acid scquence does not necessarily render obviovs the DNA molecules that
encode the protein, further widening the scope for patenting DNA sequences. More
recently the legislature in the United States passed the Biotechnological Process Patent
Aet 1993, which strips biotechnological processes of the presumption of unobviousness.
As a result, an applicant applying for a patent over a biotechnological process has the
option of waiving the requirement that the process itself be found unobvious.®

3.2 Europe

Patent law in Europe is governed largely by the European Patent Convention. Article 52
provides that for an invention to be patentable it must be an invention; novel; present an
inventive activity; and have an industrial application. As in the United States and
Australia, there was initially some dispute 63 to whether a gene or genelic sequence met
these criteria There were also concerns about the morality of patenting larger
organisms.

In relation to genes and genetic %equences the Europzan Parliament and European
Comumission passed & directive on the legal protection of biotechnological inventions in
‘order 1o make it clear that these could be patented. The preamble to the directive
recopnises that bwtecimulogical inventions are playing an mc:reasmgly tmportant role in
a broad range of industries.” Research and development in the field of penetic
engineering is a high risk investment and therefore requires adequate lepal protection.™
Dcvelupmg biotechnology should be encouraged by the patent system as it is important
in combating disease and hunger.”” The human body and its elements are unpatenable in
their natural state because patent law should respect the fundemental principles
safeguarding the dignity and inteprity of a person.” Yet the directive clearly makes
provision for the patenting of human DNA sequences. Arnicle 3 states that inventions
that are new, involve an inventive step and are susceptible of industrial application will
be patentable even if they concern a produet consisting of biclogical material. Article §
provides that an element isolated from the human body, Including the sequence of a
gene, may constituie a patentable invention.” However, 2 mere DNA sequence without
indication of a finction is not a patentable invention.™ The two key requirements are an
isolated gene sequence and knowledge of the pene’s finction,

An additional limiting factor is thot, in Europe, inventions must not be contrary 1o ordre
public or morality. Article 6 provides that such inventions are unpatentable.®* The

Y Re Duel S1F 3d 1552, 1558 {1993); Re Bell 999 F 2d 781, 784 (1993}, See also Eawson, above 5
21, 340,

* § Macblus, 'Biotechnological Process Patent Act: Legistative Relief for Proress Claims® Faley and
Lardper <httpdfwwa. foleylardner.com/PGAP_BIOT/pate20_biothtml>

¥ Directive of the Exropzan Parlioment and of the Council on the Legal Prorec crion of
Biotechnolagieal Inveniions, 6 July 1998, 88404/EC, recital 1.

% 1bid, recital 2,

4 1bld, recital 11,

* [bid, recirsl 16,

* id, articie 3{(3),

* Ibid, recital 23 and article 5{13,

¥ bid, srticle (1)

il
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directive specifies that the cloning of human beings and the use of human embryos for
industrial or commereial purposes fall within this category.®

4. Arguments In favour of bislogical patents

Sections 4, 5 and 6 below set out the arguments for and against biological
patents and then evaluate those arguments.

4.1. Patents encourage research and development

Patents provide an incentive for research and development. They encourage invesmment
in biotechnology, a risky and financially unrewarding endeavour. Without this
investiment, new drugs and treatment will not be developed. Denying patent protection
would lead to increased secrecy and delay research and the release of new drugs, to the
detriment of the community.”

4.2 Patents encourage dissemination of information

Patents inform the public about the results of scientific research becaose a patent will
not be granted without full disclosure. Other resedrchers will learn about the mvention
and not undertake unnecessary duplication of research,*

5. Arguménts against blological patents

5.1 Religious objections: usurping God's province

Humans and animals are creations of God, not humans, and as such should not Le
patented as human inventions.™ Patenting of genomic sequences ‘“‘represents he
usurpation of the ownership rights of the sovereign of the universe™™ A coelitien
representing more than eighty {aiths and denominations, including Catholics,
Evangelicals, Protestants, Jews, Muslims and Buddhists have declared their opposition
to the patenting of genetically engineered animals, human genes, cells and organs. ¥

5.2 Genetle information is commonly owned

The human genome is a comman, universal possession, representative of humankind's
collective heritage.” The genome is thus not e proper subject maiter for intellectual

* Thid, article 6(2).

** See comments in G Paste, *The case for geromic Patenting” 1995 (378) Nature 536.

* Wical, above n 13, 232,

* Foundation for Economic trends and General Board of Chusch and Soclety of the United Methadist
Chureh, statement issved at press conference, 18th May 1995, Washington DT, Sce alsg, K
Wobdward, “Thow Shall WMot Patemt!' (1995) May 28 Newsieeck 68. :

* R Stene, ‘Religious.]enders Oppase Patenting Genes and Animals” (19933 268 Seience 1126,

A lbid.

* Note the comments made by H Curien, "The Human pencme Project and Patents® {199F) 254
Scignce 17110,

1
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property rights.” Everyone is entitled to share any economic benefit from genetic
research. Also, biological patents would inevitably benefit wealthy countries and
corparations more than poor enes, when all humans should enjoy such benefiis

5.3 Blocolonialism

Allowing weelthy countries to patent genetic material from poorer countries encourages
biocolenialism (ie the exploitation of the biological resources of other countries).
Examples include a patent obtained by the United States Nationa! Institutes of Health
for an unusual variant of HIV obtained from the Hagahai people of Papua New Guinea:
and a genetically engineered variant of South East Asian Basmati rice which may put
small Asian farmers out of business.*! Ausiralia as n mega diverse nation should protect
its genetic diversity by banning the patenting of DNA sequences.

5.4 Collective and individual privacy

Genes are the building blocks of human life. They are part of everyone™s bedy, as well
as their intellectual and emotional constitution. Allowing penes to be patented by a third
party without a person’s consent infringes that person’s right to privacy; or the privacy
rights of the group or race to which the person belongs,

5.5 Patenting genes and genetie sequences increases costs for other
researchers and the community

Patents on genes and genefic sequences impose an extra cost on researchiers who want to
use them in more extensive research. For example, the pharmaceutieal giant Merck has
argued that restricting access to basic structural and descriptive information about the
genome through patents will prevent the human genome being extensively exploited ™

Multiple patents also increase the cost of genetic testing, If the research was initially
govemnment-sponsored, the public pays twice — first, for the project that ultimately
results inz a patent and later, for using the patented product.

5.6 Patents may delay research and product development
Some commentators have questioned the assumption that companies will not undertake

research without the incentive of patent protection. Indeed, if a competitor holds a
putent that covers part of the area in question, that may be a disincentive to othiers to

* B Looney, “Should Genes be Patented? The Gene Patenting. Contraversy: Lepal, Ethical, dnd Policy
Foundations of an Imernationat Agreement’ 1994 (36) Lanw and Policy in Iternctionat Business 23 i,
234, Cf Universal Declaration on Human Rights Articke 27: each jserson in the world should share in
the benefits of scientific advancement and particutariy fu the “moral and material interesis resufting
from any scientific, literary or artistic production of which he is an author™

M Lioney, above n 50, 240,

¥ D Werniz, ‘Controversint Attempis st Patenting’ 1999 32} The Gene Letter

<htip/fwww. geneletter.org>

£ Looney, above n 59, 238,

' D Dickson, 'Open Aseess to Sequence Data will Boost Hunt for Breast Concer Gene' (1995) 378
Moture 425, One should add after exploited: “enti dfter the parent period™,
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undertake research. An example cited by Charles Lawson is the case of Murex
Diagnostics Australia Pty Lidd v Chiron Corporation and Ortho Diagnostic Systems
Ine* Lawson argues that, if the patent claimed by Chiron on Hepatitis C strain 1a had
been upheld, that would have precluded Murex offering & more extensive test for other
Hepatitis C strains not covered by the Chiron test. Australian blood suppliers would
then have been able to test only for Hepatitis C strain 1a 2nd not for the more prevalent
. Strains 2, 3 and 3, causing increased anguish to those affected and increased costs 10 the
community.” The conflicting parties might reach apreement through cross-licensing
but the cost of that negotiation and the reduetion in profitability of its potential product
are still a disincentive to pursue the research.®

6. Evaluation of arguments conceming biological patents

It seems clear that patents penerally do encournge research, disclosure of information
and the development of new produets. Those who say that patents promote secrecy ofien
do not understand the requirement of patent law that the details of an invention must be
revealed, together with instructions for reproducing it, before the patent will be granted,
Also, if the patent holder refuses to allow others 1o use the patented invention, the
Patents Act 1900 {(Cth) contains provisions allowing a court application for =
comnpulsory ficence lo be granted to someone who wants to use the invention. As a
general principle, patents do not restrict or delay resenrch.

They do, however, add to the cost of research and may affect the type of research that is
undertaken. Thig is especinlly so with patents on the basis “tools” of research in
biotechriology, such as genes and genetic sequences. Although it seems fair to reward
the finder of a new gene or genefic sequence, it must be remembered that one person’s
product is another person’s tool® and that that person will have-to pay each time the tool
is used. Being required io pay for the basic material for biological research is a
disincentive, especially in the straitened circumstances facing universities and. ather
research centres today. And naturally, researchers funded by the private seclor will use
biological tools that their sponsor has already developed and patented ~ because they do
not have to pay for access to it — and also, because they may develop further profitable
uses for it. Yet, those tools may not be the most appropriate for the task.

These factors have influenced opponents of biological patents to argue that patents on at
least genes and sequences should not be permitted, even if patents are aliowed on whole

“ wnreported, Federal Court, (NG380/1996),

# C Lawson, “Palenting Genes and Gene Bequences in Australia” (1998) 5 Journal af Law ane
Medizine 363, 364-3. Lawson argues that the grant of patents of genes and gene sequences “fails to
take account of s 6 of the Statute of Monopolies. Tl sectivn requires that the invention should “be not
contrary to the law or mischievous o the state by raising provess of commedities at hame, or hort
trade, or generally inconvenient™: ibid at 364, He sdvocates legistation {semble 1o prevent oF resirict
patents and geaetic sequences) first becnuse Lhe powers of the Patent Office are limited in loaking at
the broader implications of n patent {p 365-6; and judpes have declined 1o consider policy arguments
concerning patents as thos¢ are a motter for Parkiament (p- 3703,

* Luwson, ibid at 369, citing Kirfr-dmbgen Iic v Board of Regents af University of Weshington and
Gengticy Institule [ne [1995] 64 ATRO (19 Qct 1993),

*" This was discussed at the Fivst International Conference on DHA Sampling in Montreal, reposted by
Loane Skene and Tionald Chaliners, (199734 Jowrnal af Lenw and Medicing 329-234.
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organisms. However, the issue is not clear cut. Even if patents are granted, they are
only far a limited period and the patented 100l can still be used in research, though at a
cosl. More importantly, a patent holder can waive patent rights and that ofien cecurs
where there is a request from 8 university or private researcher who will not profit
financially from using the invention. Finally, in fiture as it becomes easier and cheaper
to isolate genes, more emphasis may be placed on their “utility” and fewer may be
granted. Other technologies have gone through a similar stage with numerous patents,
ncluding “tools™; for example, in information technology.

In relation fo the patenting of organisms, the objections to what some people see a5 the
commodification of the basic elements of life — or the usurping of God's role — are met
to some degree by the fact that a patent is not the same as ownership. With third world
countries or collectivities, it is true that their biologleal material may be uged in
research, or even commercialised, but there are also poteniial benefits for those peopie
from the research (new drugs and other medieal treatments; penealogical knowledge;
maore productive agricultural animals and crops etc). Countries with s{rong economies
gain greatest financial benefit in the early stages of a patent but later, patent-holders
may choose not to register their patent in many countries or not to defend aprparent
breaches of the patent. It must be emphasised again that they do not own the produgt;
they have an intellectual property interést in it for a limited period.

7. Recent Recommendations and Proposals for Change

7.1 Twe Bilis that would have prevented gene patents
Two Australian Bills that would have prevented gene palents were not pursued.

[n 1990, Senator Coulter propused an amendment to section 18 of the Patents Bill 1990
(Cth} (1990) that "A pateniable invention should not include a gene or genes, whether
derived from cells or chemically synthesised”.® The smendment failed to win Senate
SUPpPoIT,

In 1996, Senator Stott-Despoja proposed the Patenrs Amendment Bill 1996 {Cth) (1998},
It provided that naturally occurring genes, gene sequences and descriptions f the base
sequence of natorally oceurring genes do not possess the quality of novelty and
inventiveness and should not be patentable.” The debate was adjourned, and the hill
subsequenily lapsed.

7.2 AMA concerns

The Australian Medical Associstion (AMA) said in its Position Starement on Genetie
Jssues (1988) that the holding of patents should not infringe the principle that the uman
penome is the comumon heritage of humanity and should net prevent an obstacle to the
prevention, management and treatment of dizense.™

* Senase, Hansard, | 7th Seplember 1990, p 2478,
** Patents Amensirent Bill 1996 (Cth) Schedule 1, 1. Sennte, Hansard, 27th June, #2332,
¥ AMA 'Genetic lssues - 1998, Australion Medical Associstion, |.
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7.3 Later proposals in Australia and the UK woulll not prevent gene patents

There have been a number of policy recommendations that have supported the prant of
biological patents, in some cases with limits. These are noted in paragraphs 7.3 and 7.4.
The limits suggested are noted especially in paragraph 7.4,

7.3.1 Genetic Privacy and Nen-Discrimination Bill 1998 (Cth). The most recent
proposal relevant to patents of human biological material is the Genetic Privacy and
Non-Discrimination Bill 1998 (Cth), introduced in the Australian Senate by Senator
Stott Despoja. The scheme of the Bill would not prevent the patenting of human genetic
material but samples could not be obtained or patents songht without the full consent of
the person concerned. The Bill is based on the principle that people have dominion over
their bodies and that they should therefore have sole right to decide who should have
access to their penetie information and material. Under the Bill, DNA could not be
collected, stored or analysed without the written authorisation of the person concerned
afler specified information and a specified notice of rights and assurances has been
provided. The person would have the right to require that the sample be destroyed at
any time and to share in the proceeds of any commercial exploitation of the tissue,

7.3.2 House of Representatives Standing Committee on Industry, Science and
Technology, Genetic Manipulation: The Threat or the Giory (1992). This
Committee conchuded in 1992 that there is no justification for denying the
biotechnology industry the epportunity to use the Patents Act to seek a reward for
effort.”!  Denying the right to patent, allowed in other ‘conntries, would probably
adversely affect the biotechnology industry in Australiz.?

7.3.3 House of Communs Science and Technology Committee, Human
Genetlics: The Sclence and fis Consequeitces (1995). The House of Commons
Seience and Technology Commitiee took a similar view in England in 1995. It said that
patenting of genefic sequences should be permitted provided the application displays the
fequisite degree of novelty and utility.™ Patent exclusion on the ground of morality
should remain, given the increased importance of the concept of human dignity™ but
patents of DNA sequences do not fall within that exclusion.

7.4 Calls for limits on gene patents
However, some reports, while supporting biological patents, hove called for limits. The

need to obiain full consent from human donors has been noted above (para 7.2.1). Also,
the English concern abowt morality (para 7.2.3). Twp other reporis suggest other limits.

™ House of Representalive Sanding Committee on Industry, Seience and Technolagy, Genetie
Munipulation: The Threar or the Glory (Februnry 19923, 7.113,

* Ibid 7.112.

? House of Commons Scienoc and Techmolozy Committee, Third Repart, Human Genetics: The
Sefence ard ity Conseguences {19935, xix, pam 205,

™ Ihid xvii, para 195.
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7.4.1 Prime Minister's Science, Engineering and inmovation Councl {PMSEIC),
Profiting from the Blotechnology Revolution (1898)." In 1998, the PMSEIC stated
that the international patent system should be changed 1o be far less supportive of
monopolies in genetics.” In some cases, it said, broader than necessary patent protection
had been given, particularly for naturally occurring genes.” However, limiting the
coverage of a patent, compared with coverage in many other countries would probably
adversely affect the biotechnology industry in Australia. An imemational initiative
should therefore be encouraped to influence World Trade Organisation forums such as
the Trade Related Intellectual Property agreement (TRIPS) to narrow the scope of
patents for naturally oceurring genes,

7.4.2 Advocates of a Human Genome Trust. A number of academics have propased
the creation of a world penome trist. Such a trust would oversee human genome
research, holding gene sequences in trust for humanity. Its bowrd would license
researchers to protect rights prior to the development of patentable inventions.™ 1t could
check unethical development, alleviating some of the fear and istrust associated with
genetic research,” Advocates of the Human Genome Trust argue that it recognises the
ethical reasons not to patent genes, bul preserves the economic incentive of a patent
system, finding a compromise between the competing ethical positions of the gene
patenting controversy.”

8. Dptions for Legal Regulation in the Future

8.1 Continue to apply existing patent {egislation

The first option is to continue to apply the existing prineiples of patent law. This will
facifitate the exploitation of the emeérging biotechnology industry. Invesiment will
coutinue, encouraged by the monppoly protection of a patent. Although it is likely that
genetic patents will be concentrated in a number of transnational companies and
developed countries, the products will be available for everyone to use. Broad patem
applications will probably be accepted under existing law ond may limit the fullest
exploitation of genetic materal:™ but the patents will eventually lapse, and the
information and use of the invention will be freety available.

8.2 Ban the patenting of geries and genetit sequences

The second option is to allow biological patents to continue as at present but 1o ban or
restrict patents on. genes or genetic sequences. This would make genetic tools more
readily available for researchers wanting to use them in other research, However, there

™ Iridependent Working Group cheired by Chisf Exseutive of the CSIRO Dr Malcolm Mclntosh,
‘Profiting Fram the Blotechiology Revofirion ' Prime Minister's Svience, Engineering and Innevation
Couneil, (29th hMay 1995) '

™ Ihid 8.

7 1bid.

* Looney, above & 39, 268,

* tbid, 270.

* Ihid, 272.

! Lawson, shove n 21, 373,




would be less incentive for research to isolate and identify new genes and seguences,
This would then have an adverse effeci on scientific research in Australia, In addition,
Australia may be in breach of international agreements, specifically the Trade Relsted
Aspects of Intellectual Property Rights agreement. Article 271} of this agreement
provides that “patents shall be available for any inventions, whether products or
processes, in all fields of technology, provided that they are new, involve an inventive
step and are capable of industrial application™,

8.3 Lobby at an international level for more stringent patents

A third option for people concemed about biological patents is to lobby international
trade organisations such as the World Trade Orpanisation and the World International
Property Office to limit the scope of gene patents, while maintaining the existing patent
framework. This would still maintain an economic incenlive for research in
bioteehnology, while preventing broad monopolies, which may restrict future research,

8.4 Creation of a Human Genome Trust

Finally, people concerned about biological patents might support the concepl of
international projects such as a human genome trust, This might enable ethical concerns
10 be considered at a global level. However, this would require i major collaborative
effort, especially by the leading developed countries. One is likely to encounter political
tension, imbalances of power and buresucratic waste.™ Tt would raise difficulf issues
with existing patents on the human genome, and it fails to consider patents on ‘pene
sequences from other organisms.

9. Conclusion

Australia has much to gain from the emerging biotechnology industry that is already
producing major financial returns in the United States and the United Kingdom, where
biological patents are allowed, as they nre in Australia. The Ausralian Patent Office has
a clear policy for granting biological patents. Many hove already been granted and there
are many more applications awaiting consideration. Australia also has international
treaty obligations that prevent the refusal of patent protection in Australia. A number of
policy committees have considered whether biological patents should be restricled and
have recommended that they should be allowad,

Although concerns have been expressed aboit biological patents, many of these are 31§
informed, They can often be met by explaining that patents apply only for a limited
period, ate not ownership and do not promote secrecy.  However, some objections do
need 1o be considered more closely, especially the affect of patenting genetic tools —
genes and gepetic sequences. The incentive to work on Finding new genetic tools must
be balanced apainst the increased cost 10 other researchers wanling to use those tools.
This balance may be achieved by applying a more stringent test for utility, requiring =
specific application for the gene sequence beyond mere use as n resesrch tool, By

® Looney, nbove n 59, 269,
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focusing on the function and application of a penetic sequence, as well as limiting broad
patent gramts, the patent system will encourage invesiment, but not hinder research,

1%




Part B: Ownership of Genetic Material and Human Tissue

10, Introduction

Tissue is rouinely stored in hospitals or laboratories after surgery or pathology tests
have been complated.  Tissue may also be taken from participants in experimental
inals in hospitals, universities, academic. institutions and pharmaceutical companies.
Whe owns this tissue? Can it be used in research or in different research projects than
those for which it was first collected? Can it be bought and sold; or stolen? Who can get
access to it? Whose consent is required? Who should share in the proceeds if a
profitable discovery is made from research on the tissue? Do the same rules apply to
tissue collected for genetic registers to assist families to establish their genetic pedigree
angd assess risks for penetic conditions? These questions raise complex issues of
property in genetic material and luman tissue. Many are discussed below. ™

This part of the paper commences with an outline of the Australian law, then describes
the [aw in the United States and Europe. It sets out and evaluales the arguments for and
against recognising a property interest in tissue and information derived from it. K
explains some recent recommendations of professional bodies concerning the
procedures to be followed in genetic testing (they require infonnation and consent but
stop short of recognising a property interest), Finally, the paper describes seme recent
Australian proposals fo regulate penetic testing (especially the Genetic Privacy and Nop
Diseriminstion Bill 1998 {Cth)); and lists soms lepal aptions for regulation,

10.4 A examiple - Maére v Regents of the University of California™

In 1976, jobn Moore was suffering from hairy cell leskemia. His physician, Dr David
Golde, recommended that Moore's enlarged spleen should be removed to slow. down the
disease, Without telling Mr Moore, I Golde retained parts of the spleen for research
purposes and developed from them a valuable cell line that was subsequently patemed.
The cell line contained Meore’s DNA. Did he own it? Did he bave other property righis
in it? Ts he entitled 1o shaere in the proceeads of #is distribution and nse?

il. Law in Australia
11.1 Leglslation

There is no Australian legislation specifieally on ownership of biological material and
tissue samples bt all jurisdictions have human tissue legislation that is indirectly

relevant®  This lepislation denls with the donation of tissue for specified purposes
B T purp N

"1 Issues of ownership arise in many other areas, such as forensic IMA buaks, and VT technology, These are nol
considered in this paper,

™ Moore v Regents gf the University of California 793 P 2d 479 Cal (1930),

* Human Tissue dct 1952 (Vic), Human Tissue Act 1953 (NSW), Transplantation and Anatemy Act
FO7R{CHd), Humem Tissue Aot 1985 (Tus), Human Tissne and Transplant Aet 1982 (\WA),
Transplontation and Anatomy det [983 (SA}, Transplontution ahd Anatamy Act 1878 (ACT), and the
Human Tixsne Transplant Acf 1979 (NT).

plij
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including medical and seientific purposes. 1t does not state that donated tissue is
property but it recognises the value of tissue and facilitates an arrangement where tissue
can be the subject of a gift or bailment.™ The Acts provide for consent to donatians and
they prohibit people from buying and selling tissue, including blood.” The ban on sale
protecis tissue supplies from contamination by samples from impoverished or unhealthy
donors and reduces risk io recipients.™

11.2 Gommon Law

The commen law has come to recognise that body parts may constitute property but
there is no case law directly on the ownership of body parts. Initfally, a long line of
English cosess concerning the legal status of human corpses established that there was
no property in a dead body. That rule prevented the recognition of proprietary dghts in
body parts, as parts removed from a body are similar to a corpse. However, in 1906 the
High Court of Australia accepted in principle that a human bady could be the subject of
property (Doodeward v Spence (Griffith CI)); * and that approach gained momentum in
later cases. In R v Rorhery,™ 4 defendant who removed a bload sample afier a blood
alcohol test was found guilty of theft. In PQ v Ausrralian Red Cross Socierys the
Supreme Court of Victoria accepted that blood products were poods under the Trade
Practices Act 1974, But the question of ownership remains untested.

In the situation illustrated by Moore’s case above, where a doctor remaoves tissue
without telling a paticnt and later develops & profitable product from it, it is conceivable
that & court might acknowledge the patient’s interest on the principle that the doctor
breached a fiduciary obligation to the patient. Although the High Court of Australia said
in Breen v Williamsos that the doctor-patient relationship is not a Gduciary one, the comt
recognised that a doctor owes a patient certain fiduciary obligations. One such
obligation is that the doctor should not gain a financial benefit from the relatiooship
with the paticnt without telling the patient first. That principte might lead to a similar
outcome o that in Moore (se below), if such a case were Jitigated in Australia,

1.1.3 Guldelines

11.3.1 The National Statement on Ethical Conduet in Research Invalving
Humans (1993) published by the National Health and Medical and Research Couneil
{MHMRCY) requires that genetic information ar material must not be used without the
consent of the person concerned, after fuil information about what is proposed has been

* R Magnusson, “Proprietary Rights in Human Tissue® In NE Palmer and E Me¥ endrick {eds},
fnterests fn Goods (2 ed, 1998) 43,

¥ Hurtan Tissue Act 1982 (Vic) 538, Human Tisswe Act 1983 (NSW)'s 32, Transplamation and
Anatomy Aer 1972 {Q1d) s $0-44, Human Tissue dct 1983 {Tus) s 27, Human Tissuz enct Transplant
Act {282 (WA) 529, Tronsplantation and Anaromy et T983 (SA) €35, Transplamation and Anatamy
Act 1978 (ACT) s44, and the Human Tissue Transplant Aer 1979 (NT) 524,

* Magnusson, above n 86, 67.

¥ Originaiing from Fayne s case (1614) 12 Cp. Rep 113; 77 ER 1340,

" (1908) & CLR 404.

“[1976] Crim L. R 691.

(1992] | VR 19.

* {1996} 186 CLR 71
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piven® However, there are provisions for some research to be undertaken without
consent if @ Human Research Ethies Committee approves the project and the data is de-
identified. it is significant that the NHMRC guidelines do not address the issue of
ownership, but nonetheless recognise the interest that an individual has in histher
genetic sample and the importance of privacy and confidentinlity.

11.3.2 The NHMRC's Guidelines for the Use of Genetic Reglsters in Medical
Research (1981)" take a similar approach in requiring prior information and consent
before tissue or data are used. The puidelines recommend procedures for eollecting data,
use of data end release of data. There is mo direct reference to the ownership of
biclogical samples stored in penetic yegisters. Ressarchers may use stored tissue in
certain circumstances with the approval of the keeper of the register and consent from
the person concerned. They must ensure security and confidentiality of the
information.” The guidelines do not explicitly discuss ownership but acknowledge that
there is a unique position of trust between the subjects and the keeper of the register,
and that special eare must be taken to ensure that research does not endanger or exploit
that special relationship. In addition, the guidelines set out a number of considerations
which should be considered in determining whether consént shauld be waived.”

11.3.3 Anti-Cancer Council of Victorla Guidelines - Lovell Report® A different
approach was taken by the Cancer Genetics Ethics Committee of the Anti-Cancer
Council of Victeria in its report, Ethics and Familial Cancers, 1996, 1t sees tisgue os
adjunct to ‘the patient's medical records™ (which are the property of the person who
prepared them, not the patient); and tissue specimens, which also, like other laboratory
materials, belong to the body holding the material, and not the person concerned. ‘Thus
in state public hospital laboratories, property in the tissue would vest in the govermment
of the state or territory. In private laboratories, it would vest in the body under whose
auspice the laboratory functions.'™ The guidelines thus state that “inquirers should
understand that records, including tissue specimens sent for DNA testing, are the
property of the bodies that make the records or liold the tissuas™ ™

11.3.4 Contractual arrangemenis: Human Genetics Society of Australia,
Whatever the genernl law concerning ownership of genctic maierial, that can
presumably be clarified or altered by contract between the partiss. The Human Genetics
Society of Australis has & genierie consent form for o presymplomabic genciic test in its
Guidelines for DNA Predictive Testing. The consent form includes a statemeat that the

* Chapter 15. These Guidelines nre avaifsble on the MHMRC web site
<htipoiwww.heelth.gov.awnhmrc>

* These puidelines are currently being updated. The 1991 version nnd the new draft are on the
NHMRCs web skte. '

* NHMRC, Guidelines for the Use of Genetic Registers in Medical Research (199 i) 5

7 Ihid paragraph 15.4.

* Anti-Cancet Council of Victoria - Cancer Genetics Ethiics Commitiee, Ethics and Fumillal Cancers
(1996}, tater raferred to as the Lovell report. The underlying philosophy of the report is described by L
Skene ‘Patienis” vights or family responsibilities? Two Approaches to Genetic Testing’ (1098) 6(1)
Medical Law Review 1-41,

* Loveli report, ahove 1 58, para 7.28,

" Thid para 7.23.

' Thid 59,
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blood or tissue tested has been voluntarily given to the testing laboratory and that DNA
remaining after the test is done will be the property of the testing laboratory and will be
stored in good faith. In addition, the guidelines provide that the testing taboratory will
not use DNA samples for purposes other than those agreed in the consent form. The
contractual transfer of rights in relation to the tissue avoids the issue of whether il is
property and all the legal difficulties that arise from so characterising it."

12. Law in other countries
12.1 United States

In the United States, the notion of property rights in cells removed from the body has

been rejected at common law,.but several states have legisiated 1o provide for property
interests in tissue.

12.1.1 Common law. The facts of the principal case, Moore v Regenrs of the
University of Califerniaies have been mentioned above. Moore's claim was rejected on a
preliminary motion at trial but, on appeal, the California Court of Appeal found that he
had retained a proprietary interest in his cells, and so wos entitled 1o compensation for
copversion. On further appeal, the Supreme Court of California overtumed the decision
of the Court of Appeal, ruling that Moore had no proprietary interest in his remaved
cells and thus could not sustain his astion for conversion.!™ The court held that the
removal of a person’s cells and bodily tissues extinguishes a patient's property interest in
his cells and genetic material.'” The court, in justifying its decision, argued that to hold
otherwise would restrict access to the raw materials that are needed for research, both
legally and as a practical matter, having a detrimental effect on the emerging
biotechnology industry.*™ The majority in this case drew on the patent grant stating that
the fact that a patent had been issued showed that the tissue in question could not
possibly belong to Moore.'" The majority found that patients’ rights are best protected
by imposing fiduciary obligations on surgeons towwrds patients, the result being, in
American law, that removed tissues cannot be used without the patient’s consent,™ In
acknowledging the complexity of the issue, the California Supreme Cowrt left the final
disposition of such complex policy matters to the legislature, '

" L Skene ‘Patients” rights or family responsibilities? Two appronches io genetic esting’ (19083 613}
Medical Law Review-1 40,

% Moore, abova n B4,

" Moore's claim against Dr Golde and the University of Californin bud 13 eauses of action, including
canversion of badily property, lack of informed consent, breach of fiduciary duty, fraud, unjist
ensichment, and negligent misrepresentation.

"™ Moors, abave n 84, 488-89,

N Lin, *Conferring d Federn! Property Right in Genelic Material: Stepping into the Fare with the
Crenetic Privacy' 1996(2) American Jaurnal of Lew and Medicine 109, 118,

% Moore, above n 84, 492-93, Mote that there is an inharent problent in the court's argument as the
patent granted was for the process of procedure for creating some new, usafitd invention, not the cells
themselvas.

" S Huynen, 'Biotechuology « A Chublenge for Hipposraies™ 19916} Anckland Unfversiny Law
Feview 334, 335,

1= 4fpere, above n B4, 496, Bee also Lin, above n 106, 109.
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12.1.2 Leglslation. Some states have legislated 10 regulate the accessibility and use of
genetic information and genetic discrimination."” The Jegislation is in the form of
model Genetic Privacy and Non-Discrimination Bills developed at a federal level,"!
However there is no legislation that specifically addresses the issue of property rights in
biological material,

12.1.3 Practice in DNA Banking. The number of DNA samples banked in the United
States is rapidly increasing;' but the banks often have no written agreement concerning
rights over the tissue.'” Where such agreements exist, they do not stale that individuals
retain ownership interesis in the samples or provide for monetary compensation in the
event that research results in the development of commercially valuable products. !

12.1.4 Recent federal proposals for legislation. There have been a number of
proposals for legislation in the United States in addition to the model Bill mentioned
above. These have emanated from concerns aboul the privacy of genetie information
and the potemtial misuse of that information. Some contain provisions about ownership,

The Genetic Privacy Bill 1995 (US), for cxample, has been presented to the United
States Conpress but not passed. It not only prohibits the colfection of an individually
identifiable DNA sample without the writien authorisation of the sample souree,'! but it
also states that an individually identifiable DNA sample is the property of the sample
sowrce.'™ This is o major reason why the bill has not been passed.

The Genetic Confidentiality and Nondiscrimination Bill 1997 (US) has also bzen
presented 1o the United States Congress but not passed, It does not confer a propiietary
right {o genetic materal, but sill legislates extensively 1o protect an individual®s interest
in hisfher genetic material. For example, 2 tissue sample may not be collecfed unless,
prior to collection, the donor is given & written notice of rights and assurances which
states, amongst other things that:

o the DNA sample will be used only as authonsed in the writfen authorisation

o the individual has the right to order the destruction of an identifiable DNA sample at

any fime

19 1 in, sbave n 106, 136,

U The underlying philesophy of these Bills is described by 1. Skene, above n 102.

"™ A study as early 2s 1994 revebled that 90% of the 148 DNA disgnostic labs surveyed had begun to
bank DNA. Over half of these had already accumulnted 500 samples or more: J MeEwan nad P Reilly,
*A Survey of DMA Diagnostic Loboratories Regarding DNA Banking' (1995) 57 dmerican Jaurnal of
Huintan Genztics 1477,

" The study vbove (note 112) found that 35% of the laborstories helding tissue had no writtes intemal
policies regarding any hspects of DMA storaze, and more than half were without sny type of written
depositor’s agrezment.

M Thid. :

"% Generic Privacy B 1895 (US) s101(a), This is similar to other regulatory instruments and
guidelines, It also states that the written authorisntion must satisfy specific requirements 19 remin
valid, such as identifying the collector, conlaining instructions for the sample ofter analysiz, and staling
the authorised uses for the sumple: s 1063,

"4 Thid, s 104(a).
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« the DNA sample will be destroyed upon the completion of the genetic nnalysis or
the genetic test, unless the individual hos consent in writing to further use of the
sample

» researchers may be granted access to a DNA sample only as specified in the written
authgrisation

e the collection, storage, and analysis of the DNA sample and the genetie information
characlerised from the sample are protected by the Act

» an individual whose rights under the Act are violated may seck civil remedies.!"

12.2 Europe

Most countries in Ewrope have legislation on organ transplantation'"™® but very few have
legislated with respect 1o buman tissue.”” Those that have legislated on human tissue
include Belgium, France, Spain, Macedonia and Austria. Most countries prohibit tissue
coliection for commercial purposes. A report finded by the European Commission in
1992 found that in no Europesn country was  citizen granted full ownership of histher
genelic material."™ This report further noted that the concept of ownership is not often
used in Europe with regard to body material. Nonetheless there is support for varying,
degrees of cantrol by the individual over the body and bedily parts.'® This is illustrated
by the Council of Europe’s Committee of Ministers Statement on Genetic Testing and
for Health Care. Prineiple 13 states thai:

“Samples collected for a specific medical or scientific purpose may nol, without
permission of the persons concerned or the persons legally entitled to give permission
on their behalf, be used in ways which could be harmful to the persons concerned ™

Furthermore Principle 8 provides that:

“The collection and storage of substances and samples ... must be ja conformity with the
Council of Europe’s basic principles on data protection laid dotwn in the Convention for
the Protection of Individuals with regard 1o Automatic Processing of Personal Data.”

In general, it can be observed that European countries have aveided recopnising
proprictary rights in genetic material. Nonetheless, it is clear that the Council of Europe
has considered it important that individuals should retain limited control over their
sampies, and that the collection and storage of samples be repulated.

" Genztic Privacy and Nondiserimination Bill 19977US), sec 101,

¥ With the notable exceptions of Germany, Holland, and Swiszertand.

" () Quintanta, *Human Tissue Ranks in Europe’ in B Knoppers (ed) Human DNA: Law and Folizy
{1997) 423,

) de Wite, Humun Genome, Bady, Idznitity and Properny: Philosophical Issues {EC Prajest PL
DIOTN2T, 1997,

SR Chadwick, ‘The Status of Human Genetic Material - European Appronches” in B Kneppers (od)
Humans DNA: Low aned Policy (19971 53, 57,

Pt
1443
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13. Arguments in favour of a proprietary right In human tissue

Sections 2, 3 and 4 below set out the arguments for and against the
acknowledgement of a proprietary right In human tissus and then evasluate
those arguments.

13.1. Owning one’s body Is a basic human right and this extends to removed
tissue

It is self-evident that people own their own bodies in the sense that ne one can lawfully
remove anything from a person’s bedy without consent or some other lawful
justification. There is no logical reason why the ownership of the body should not
extend to tissue samples taken from the body. The recognition of a property right in
human tissue is essential if' individuals are to maintain sufficient contral over their
bodies, and be accorded Inunan dignity (see Moore'™),

13.2 Proprietary rights protect autonomy

The ethical principle of autonomy is paramount in medical ethics and law today. This
has been acknowledged in many judgmenis in Australia and other commeon law
countries. It is the basis of legislation such as the Medical Treotment Act 1988 (Vic).
-People are entitled to make their own decisions abowt medical procedures and to be
‘provided with information to enable them to make an informed choice. This right to
control and decide about their bodies extends to deciding what may be done with their
fissue. (Genetic testing allows access to private medical information about an individua).
People are concemed abont this information being used by insurers and employers 1o
discriminate against individuals. Recognising s propretary right in human tissue is the
best way to protect people’s autonomy, privacy and confidentiality.

13.3 Human biclogical material is already property

Stating categorically that human tissue cannot be subjest to proprietary rights suggests
that it could not be gified, bought, sold, stolen, converted, bailed or patented, in the
absence of specific empowering lepislation.'™ That is conirary to curreni practice.
Physicians, researchers, and phanmacentical companies already exchange such material,
inereasingly for a fee, and apply for, and receive patents for such material'™ There nre
therefore: ample grounds for concluding that human tissue, like other commercial goods,
can be the subject of proprictary rights.

13.4 Proprietary rights will encourage sclentific research
Acknowledging property rights in biological material will advance, not hinder, the

bistechnology industry, It will promote fiture investment and scientific research. The
reason is that proprietary rights provide an incenlive for peaple to supply hinlogical

% This argument was advanced by Justice Mosk in his dissent in Maore, above n B4,
2 Mngnusson, above 86, 25.
" Moare, zbove n 84, 160.
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material. Without the inducement of a property right, they may be reluctant 1o allow
their tissue (or themselves) to be used for laboratory ar clinical research pUrposes.
Having more samples increases a researcher’s chance of success because the best
samples can be selected,

14. Arguments agalnst proprietary rights in human tissue
14.1 Proprietary rights will restrict research

Recognising proprietary rights in human tissue will impede scientific research and
development.™ Every researcher who uses tissue samples in research could be held
liable in conversion unless the donor previously agreed 1o that use. Although donars can
be “revisited” for their specific consent, that can be difficult in practice.' Researchers
will naturally be reluctant to use tissue if there is a risk of Hability. This will deter
investment and the development of new pharmaceutical products.

14.2 Proprietary rights will prejudice health care

If genetic registers and the tissue associated with them are not freely available to all
bleod relatives, some may be deprived of information they need for their health care, If
people have a property right in stored tissue, their consent will be required before access
to tissue or information can be granted. Providing adequate information and obtaining
congent in every case will be cumbersome and expensive.'”” Also people could veto
access. For this reason, one major policy committee recommended that a person whose
tissue is. taken and tested for familial cancer should not be entitled 10 prevent access
when that is necessary for the hezlth of another relative '

44.3 Proprietary rights will encourage trade In tissue

Recognising property rights in human tissue will make tissue nothing more than a
tradeable commodity. Trading in human flesh takes us back 1o the days of slavery. The
poor and disadvantaged will be further victimised by being forced to sell their organs.'”
Tissue supplies will then be contaminated by diseased and unhenlthy samples. Also,
selling body parts to the highest bidder is unjust. All people have an equal right o
treatment, irrespective of their wealth. "™

“** R Gold, Body Parts Property Rights and Qwnershig of Human Biological Materials (1996} 26,
Chting the majoritles reasoning in Moore.

] Skene, above n 102, 33,

37 thid 28.

™ Ihig 27,

% 5 Mortinger, ‘Spieen for Sule: Moore v Regentr of the Lritversity of Califoraio nnd the Right to Sell
Parts of ¥our Body' (1990) 51 Qo State Law Journal 499, 508.500,

" Huynen. nhove n (08, 541,
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15. Evaluation of arguments concerning ownership of tissue
samples

Most policy committees iave stopped short of recommending, as o general proposition,
that & property interest should be recognised in human tissue. There is good sense in
this. Imagine the complex issues that may atise if tissue is legally reparded as always
being owned by the person from whom it was taken. If the person dies and the 1issue is
still stored in the hospital laboratory, will it pass to the person’s heir under a will or on
intestacy? And under what legal principle does the hospital acquire the tissue in the first
place? Is it n baitment? Can the person demand that the tissue be returned after “use™?
Can it be sold? If it is stolen or destroyed in a laboratory fire, can the person claim
compensation on the hospital’s insurance policy? What financial value could be placed
on tissue (say g test fube filled with oesophageal tumour cells) in such circumstances?
These are lawyers’ questions arising from the basic principies of property law but the

mere statement of them indicates the oddity of a general rule that tissue is the property
of the donor,

Also, such a principle seemns undesirable from a policy perspective, at least in relation to
tissue held in hospitals after diagnostic tests. The intention of the parties in this case is
surely that the tissue should be wsed for the patient’s dingnosis and treatment. This
obviously covers ils use in the initial dingnostic test and perhaps for repeat testing scon
afterwards. It may even be argued to extend to later tests by the hospital; for example,
quality assurance measures to check the accuracy of festing procedures, since that
testing may also be for the patient’s benefit, albeit longer term. (If the test is shown 1o
be fanlty, the paticnt can be comtacted and re-tested), However, use of the tissue in
research is more difficult to justify on the basis of the original intention or an imiplied
consent, since the benefit to the patient is less evident and immediate. But, even if the
person obtains no benefit from the research, what harm is there if the tissue is used in n
codified or anonymised {orm? Could one not apply a utilitarian approach and say that
on a risk-benefit apalysis, the limited imvasion of the deper's privacy right is
outweighed by the potential benefit of the research?

Civil libertarians certainly place a high value on the mere use of tissue without specific
consent, even in the absence of any demoanstrable harm to the person concemed. Does
the public at large take the same view? Could one not 1ake a communitarian perspective
and argue that, as members of a community, we have an obligation to contribuie to the
general good where that involves no harm 1o vs personally?

The effect on research if property rights are - or are not-- recognised in tissue seems
moot. On the one hand, it mumy encourage donors to come forward, or to consent to the
use of stored samples. On the other, it imposes additional costs in paining approval from
cthics committees, informing donors, obtaining and documenting consent, reporting
back to institutional and central ethics committees and the Jike. When the impact of the
latter requirements is considered in more detail (the various steps, the number of people
involved, the buregucracy), it seems that research would be hetter encouraped by nop-
recogaition of a property right in the tissue,
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Even if a general property right is not acknowledged, there remains the issue of tissue
{like blood products) that are already bought and sold, for example by the Austraiian
Red Cross. There are good therapeutic and humanitarian reasons for allowing this type
of sale. How is this different from a general principle that there can be no property in
tissue? Could one argue simply that this is an exceptional case? Or that property rights
can be acquired when tissue is “processed” in some way? Does it make a difference that
the donor has consented 10 the use — or that the use is directly therapeutic?

Throughout any policy analysis, one should remember the concerns that people have
about the use of tissue without consent. They are worried about being exploited — aor
about possible repercussions for them if personal information is wrongly used or
revealed in the public domain. There are other responses to these concerns. First,
doctors and researchers have common law duties in trespass and negligence to obtain
consem: for medical procedures and to provide informatien asbout whai is proposed
before the patient agrees. Secondly, the High Court of Australia has recognised the
existence of fiduciary oblipations on the part of doctors which prevent them obtaining a
financial reward for themselves without informing the patient (Breen v Williams, supra
although there is little Australian law to date on that aspect). Thirdly, ethical guidelines
of bodies like the National Health and Medical Research Council recommend that tissue
should not be used without consent unless that is coded or anonymised; and the research
is approved and overseen by Human Research Ethics Committees, If necessary, other
methods could be developed io protect petients’ inferssts and assuage doubts about
doctors or researchers gaining an unfair advantage from using patients’ tissue without
consent. (These might include fuller information requirements; or an “opting out™
facility.)

Finally, one should distinguish berween the wse of tissue for therapeutic and research
purposes. The former includes procedures such as establishing an index case for genetic
diagnosis; conducting genetic linkage within a family; preparing a family pedigree; and
running a genetic register. In all of these circumstances, there is a sttonger argument for
denying a right of veto over the use of tissue where that can directly benefit other blood
relatives, The reason is that one has greater obligations to one’s Tamily than to the world
at large; and the benefit of knowing about the genetic risl is more immediate and direct
than the potential benefits of research,

For reasons sach as these, commentators have generally focussed on the right of donors
to autonomy — not to have things done to them without being properly informed and
without their consent. This right to autonomy has been emphasised, mther than a right to
privacy (not to have their tissue seeretly used); or & right to property in the tssue (a right
to control its use; or to buy and sell it). The right 10 autonomy could be supported by
fuller disclosure requirements before the tissue is taken, perhaps with a peneral
statement that stored tissue may be used in research without further reference to the
donor on an anonymized basis and subject to the supervision of a Human Research
Ethics Commitiee. Although it is conceivable that living DNA might be preserved and
reproduced indefinitely in a theropeutic form such as 2 cell Jine that encodes personal
details of the particular donor, it would be of iitde significance since that person could
nol be identified.
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16. Recommendations by Professional Bodies

Many professional bodies have published guidelines recommending procedures o be
followed in taking tissue for genetic testing and for the storage of tissue and genetic
information. These guidelines focus on the need to provide information to the person
concerned and to obiain consent to the 1aking, storage and vse of tissue and information.
Although some approve the use without consent for research in limited circumstances,
that can only be done if the information is de-identified (ie coded but the donor can be
traced if necessary); or anonymous (all identification severed). The enidelines that are
specifically directed to research are more stringent in restricting access than those
dealing with penstic registers, which are more concemed with sharing information
among family members for health reasons, The guidelines include the following,

16.1 The American College of Medical Genetics, Statement on the Storage of
Genetles Materals (1895)'" does not refer to the ownership of genetic material. It
recommends that certain matlers should be clarified when samples are obtained for
clinjcal tests. These include:
s the anticipated use of samples
+  the scope of permission to use samples or results in counselling and testing relatives
and if so, which relatives
= the permission 1o use samples in research if identifiers have been removed including
©  the type of resenrch
‘v the duration of storage of gepetic materinls.

18.2 The American Society of Human Genetics, DNA Banking and DNA

‘Analysis: Poinis to Consider (1996)" states that:

> banked DNA is the property of the depusitor unless otherwise stipulated

« deposited DNA may be used for purposes unrelated to the original request of the
depositor only with his/her express consent

* DNA banks should only disclose the result of a DNA test 1o a third party with the
express consént of the individual.

16.3 The Human Genome Organisation {HUGO) Ethics Committee, Statement
on DNA Sampling: Control and Access'™ did not acknowledge an express right of
ownership. It said that:

» tissue taken and stored for medical care may be vsed for research if there is general
natification of such a policy, the patient has not objected, and the sample has been
coded or anonymised

» tissue taken before notification of the palicy may be used for researeh if the sample
is anonymised

™ American College of Medical Genetics, *Statement on Storage und Use of Genatic Malerials® (1993)
37, American Janenal of Huntan Genetics 1499-1500.

P2 American Sociery of Human Genetics, *Statemenst on Informed Consent for Genetie Researcly’
(1996) 39 American Jowrnal of Human Genetics 471-474.

™ Human Genome Organisation Exhics Committee, Stotament on DA Sampling Controf and Accesy
(Teb [998). Available on the web at <htp:/www.gene uclacukugsamplinghim]s

3
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* tissue taken for research (and its information) can be used if people consent, either
to identified use, de-identified use or anonymous use

¢ research samples obtained with consent and stored may be used for other research if
there is general notification of such a policy, the participant has not yet objected, and
the sample is coded or anonymised.

16.4 The World Health Organisation, Proposed International Guidelines on

Ethical Issues in Medical Genetics and Genetic Services (Dec 1997)'™ suie

that the most efficient approach to consent for genetic registers is a blanket informed

consent that allows the use of samples in future projects. The guidelines say that:

» contral of DNA may be familial, not only individual

¢ blood relatives should have access to stored DNA to learn their genetic status, but
not to learn the donor’s genetic statug

= DNA should be stored as long as it can be of benefit to living or future relatives or
foemuzes

* no one should have access without the donor’s consent, except for forensic purposes
or where the information is directly relevant to public safety

* insurance companies, employers, schools, government agencies and other
institutional third parties (who may be able to coerce consent) should not be allowed
access, even with the individual®s consent,

16.5 The Australian National Health and Medical Research Council {(NHMRC),
Draft Guidelines for Genetic Registers and Associated Genatic Materlal (1999)
comprehensively cover the operation of genetic registers in Ausmalia. They replace
earlier puidelines that were amended following eriticism by the Privacy Commissioner
in his report entitled The Privacy Implications of Genetic Testing {1991).'* The
guidelines cover the establishment of registers, recruitnient of registrants, consent and
confidentiality, security of registers, and amalgamation and winding up of repisters.
There is no express right of ownership but the following information must be given
before consent to the taking und storage of tissue, or the inclusion of the person on the
register:

o what information and genetic material is collected and stored"*

e the intended duration of storage (consent should include consent to dispose of the
material at the end of that time;"™ and register staff should check to see if the
registrant still agrees before disposing of the material)'™

» what should be done with identified information and siored genetic material afier
death™®

o the register's guidelines for ensuring confidentiality of information sad protection of
registranis’ privacy'*"

U Available on the internar at <btyp/Awww. whao. int/nedhan/lignethic.htms

" privacy Commissioner, The Privacy lmplications of Genatic Testing: Information Paper munber
Five (1998).

PENHMRE, Draft Guidelings for Genetie Registers and Associated Generie Marterinf (1999), 12,
""" Ihid 5.2.1.{b)

3 Thid 5.2.1 ()

% Thid 5.2.1 {c)

¥ Thid 5.7 (viil).
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¢ who is denied access to identified information and genetic material eg. insurers,
employers, family members who do not have the registrant’s permission for access.

i7. Récent Australian developments

417.1 Genetic Prlvacy and Non Discrimination Bill 1998 {Cth)

Senator Stott-Despoja (Dem) introduced this Bill into the Senate in 1998. As she said in
the Second Reading speech, “The provisions are a balance between the interests of
complete ownership and promoting the opportunity of researchers to derive a
commercial benefit from their endeavours™.  The Bill is similar to the US model
Genetic  Confidentiality and  Nondiscrimination Bill 1997 (and also to the
recommendations of the professional bodies described above) in requiring information
and consent before tissue is collecled, stored or used.' But it goes fusther by envisaging
(hat people may be entitied to share in the proceeds if their tissue or information is used
to develop a commercial product. This is not exactly a property interest but it does have
financial value. Yet the Bill also provides for research on tissue without consent in
certain circumstances (see below), if the use is anonymous. That would not be possible
if the donor owned it.

_ The Bill requires that tissue must not be taken, tested or stored without prior written
. authorisation from the donor™? and that the donor must also be given a notice of rights
and assurances, There are specific requirements for each of these,

The written owthorisation must state:

= all authorised uses of the DNA sample'®

= whether it mnay be used'inresearch

» whether it may be used commercially, with a waiver of, or provision for, economic
benefit to the individual ™

v the opton of supplying the samgple in a de<identified format.'

The notice of rights and assurances must staie:
the DNA sample will be used only a5 authorised'*

» the donor may order the sample to be destroyed™
the sample will be destroyed afier the test unless the donor gives written consent far
further research'®

» the doner may appoint sumeone else to decide about disposing of the sample'”

s the donor has the right to examine records'®

W Genatic Privacy and Non-discriminarion 8iil 1998, Part 3, chnuse 12,
¥ 1bid elause 16{1)(z)

"2 15id clause 16(13(d)

! Thid clanze 16(1)({)

" Thid clause L6{1)HEID

¢ Ibid clause [4(a)

Y7 [bid clause $4({h)

M4 Thid clause 14(c)

"% Ibid clpuse 14(d)

2 1hitl clanse 14(e}
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e resedrchers may get access only as permitted by the written authorisatjon!®

¢ storage and analysis of the DNA sample and the penelic information characterised
from the sample are protected

= an individual whose rights are violated may seek redress. '™

DNA samples may be used in research without consent in limited circumstances: je if:

= the sample is essendal ta the project

¢ the potential benefit of the research to socicty outweighs the polential risk to
research subjects'™

» the research protocol provides adequate safeguards to protect privacy;'™ &t a
minimum this means satisfying any guidelines issued by the N HMRC, and approved
by the Privacy Commissioner'™

o it ensures that research subjects are not identifiable in any report or publication'*

» it has procedures to remove or destroy any individual identifiers at the earliest
opportusity. ¥

17.2 Senate Report on the Genetic Privacy and Non Discrimination Bill 1598
(1899

The Genetic Privacy and Non Discrimination Bill 1998 was referred to the Senate Legal
and Constitutional Legislation Committes, which reported in March 1999, This
Comnittee said that the Bill dealt with the relevant issues but some required further
consideration and consultation, particularly ownership of genetic material; and
ovwnership of information derived from such material ' ®

The Committee said that there are legitimate interests on all sides in medical research —
researchers, pharmaceutical companies, indigenous groups and individuals. Regulation
is needed to clearly enunciate the policy position that is to be adopted and to ensire that
Justice is done to individuals and groups of people who may otherwise be commercially
exploited. Also, from the perspective of public poliey, it is desirable that a lack of
regulation does not prompt people and proups of persons to refuse to pariicipate in
research because their interests are not recognised by the law.'®

In general, the Committee said, medical research in Australia is well regulaied. There
are adequate safegnards to ensure that research is condueted’ approprimely. However,
there is some doubt about wheiher research funded in the private seclor is covered by
the NHMRC guidelines.'®

™ Ihid clause (4(H

P2 1bid clause $4(g)

" 1hid clanse 20013(a) and (h).

5 1bid clause 20(c)(i).

1" |bid clause 20(2)(%)

" Ihid clause 20(2)(b}

7 Ihid elause 2002)(c)

" Senaie Lépal and Constimtional Legislation Commiuee, Reporr on the Genetic Privacy and Non
Dviscrimination Bifl 1998 (1999}, para 4.4
5? Ihid para 4.39

12 Ihid para 4.40
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18. Policy Options
18.1 Legislate o recognise a proprietary right In human tissue

If it is-decided that a proprietary right should be recognised in human tissue, one could
legislate to establish such a right with provisions similar {0 the Genetic Privacy Bill in
the United States (para 3.1.4 above). People would then be able to capitalize an
commercial enterprises resulting from scientific research on cells they pravide. Also, it
would provide additional protection from penetic discrimination resulting  from
unauthorised use of their samples.

This would need to be balanced against added costs and practical difficulties for
scientists undertaking research and the impact for the community as g whole, The issues
raised above concerning the legal implicatipns of recognising a property interest (para
15} must also be considered. Also, are property inleresis appropriate when tissue is
collected for therapeutic purposes, such ns penetic registers, rather thap for research
from which the donor - or the donor's family - will obtain no special benefit?

18.2 Legislate to regulate the area, but do not recognise a proprietary right in
tissue

"A second option to protect the interests of tissue donors is to legislate to regulate the use

- of penetic samples, without expressly recogrising a proprietary right in human tissue.
This is similar to the recommendations of the various professional bodies concerning
tissne used in research (paras 7.1-7.3 above), focussing on the need for full information
and consent. It could be achieved by enacting legislation like the Genetic Privacy and
Non-Discrimination Bill 1998 (Cth) (para 8.1 above], excluding the provision for
sharing m profits of use of tissue.

This option has the advantage of not commercialising organ or tissue donation, while at
the same time protecting people from potential exploitation. Laws restricting disclosure
of information and access to samples will proteet an individual’s privacy and
confidentiality. Legislation, of course, has the advantage of direct enforceability. It can
establish repulatory bodies fo oversee complisnce and impose penatties. This would
meet the concern that the NHMRC guidelines may not apply to private agencies.

But is legislntion really necessary when the present system of guidelines administered
by the NHMRC seems to be working-well? And, if legislation is degirable, would it not
be batter restricted to anti-discrimination or privacy legislation directed to the wrongful
nse of the information, rather than legislation that imposes burdensome burenucratic
requirements every time tissue is taken for health purposes?

18.3 The status guo: regulation by guldelines of NHMRC and professional
boties

Currently most hospitals and ncademic institutions which bank human tissue samples
are regulated by Human Research Fihics Commiltees (HRECs), which are in turn boupd
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by NHMRC puidelines. The Australian Health Ethics Committee (AHEC), one of the
principal commiitees of the NHMRC, oversees the guidelines and the activities of
HRECs. AHEC is a diverse body with representatives from all sectors of the
community. HRECs are nlso widely based, with representatives from outside the
instiution. In addition, there are professional guidelines that recommend procedures for
genetic testing and there are similar indirect legal inducements to comply with them.

Although these puidelines do not have legislative backing, they are likely 10 be
observed. Compliance is a condition of funding in NHMRC funded projecis. The
guidelines are an indication of accepted practice in proceedings for neglipence or breach
of contract. Breach might be unprofessional conduet in disciplinary procesdings. Even
if the puidelines are not directly incorporated in @ contract of employment, it is expected
that they will be observed and a breach might impede career advancement or publication
prespects. In short, non-statutory guldelines do have teeth! This applies even if the
research is not funded by the NFIMRC so that it is not covered by the guidelines, The
guidelines are still an indication of accepted practice and could be taken into sceount in
litigation or disciplinary proceedings. Guidelines also have the advantage of flexibility.
Given the asccelerating pace of biotechnological innovation this is a substantial
advantape.

On the other band, guidelines cannot compensate someone whose tissue 15 used in a
profitable enterprise without the person’s consent, A further concern is the possibility of
future litigation based on alleged property rights. The lepal uncertainty may dater
investors from investing in scientific research. However, if ananymuty is preserved in
using tissue commereially, there seems little scope for this.

18.4 Establlshment of a Royalty-Based Clearinghouse system

A proposal that has arisen in the United States is 2 royalty based system similar to that
of the Performers Rights Association, which privately ealculates and disiributes
royalties to the music industry., With respect 10 biologics] raw materials, a similar
system could be set up wherein patient-donors sign up with a “clearinghouse® that
woulg distribute the cefls, tissnes, and other biological malerials. The clearinghouse
could then charge the industry for access to these raw materials. It has been argued that
such a system would be 4 feasible alternative to the legislative or judicial recognition of
proprietary rights in genetic material.®! An advantage of this system is that it would
provide a central peint for sample collection, and would alse.compensate individuals for
commerciai exploitation of their genetic material. However, it would not cover the
whole field of stored tissue, including genetic registers.

1B.5 Hegulation by Contract

[t has been proposed that the issue of whether a research institution owos 2 DNA sample
should be regulated by a contract between the donor and the instinntion. An individual
contracting with an institution could, for example, transfer all rights concerning the
tigsue subject to an underiaking by the storage facility that it will provide information,

L in, above n 106, 121,

1a
w
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or meke samples available for testing by blood relatives, Furthermore a contract could
bind an institotion to conduct research according to established ethical practices,
supervised by an ethics ommittee.' It has been noted that the contractual tansfer of
rights in relation to the tissue avoids the issue of whether it is property and all the legal
difficulties that arise from so characterising it Critics argue that such a system
promotes standardised contracts that do not recognise an individual’s rights with respect
10 a tissue sample.

19, Conclusion

Recognising a general property right in tissue raises difficult legal issues. Some are
abstract or technical, such as the legal basis on which a hospital or laboratory acquires
tissue for testing; and the doner’s subsequent rights in relation to its use and disposition.
Others are more significant from a commercial perspective, such as the donor's right to
share in the proceeds if a valuable product is developed from the donor's tissue, cells or
DNA.

Most government instruments, gpuidelines, policy recommendations and comuuentators,
both in Australin and other countries, have not recommended recognising a general
property right in tissue. Instead, they have focussed on the autonomy rights of the donor,
sometimes advacating fuller disclosure of information, or the provision of a statement of
tights and responsibilities, before the initial removal of tissue,

Tf tissue is later used in research without the donor’s consent, ethical guidelines in
Australia and other countries recommend that informdtion derived from the tissue
should be coded or anenymised; and that-approval should be sought from instittional
ethics committees which must supervise on an ongeing basis. It Australia, these
committees are Human Research Ethics Committees under the aegis of the Mational
Health and Medical Research Council (NHMRC). For research funded by the NHMRC,
there are direct and indireet inducements to comply with the guidelines. For research
funded from other sources, the puidelines provide a guide 1o aceepted practice and
might have indirect legal effect. This form of non-starutory regulation is in line with that
for other types of medical and scientific research and there is no reason o belicve that it
is not working well.

It is true that there are anomalies in the current law, such as the Judicial recognition that
blood and blood products are goods under the Trade Practices Act and may be bought
and sold — obviously suggesting a properly interest. However, those anomalies would
not seem 1o justify major amendment of the existing law to categorise tissue as property
inall circumstances. Concerns about potential misuse of tissue and genetic information
derived from it can largely be met by requiring that research undéertaken without the
donor's consent must be coded or anonmyised; and that it is part of a doctor's fiduciary
obligations towards the donor to ensure that that acenrs.

12 Skene, above n 102, 39,
13 Thid.
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Part C: Position of the Law Institute of Victoria

Biological patents

| Austraftan law should continue to permit patents of human genetic material

and applications of that material provided the basic requirements of utility and
noveity are met. If any change Is made, it should be limited 10 a more

stringent test for utility, requiring a specific application for the gene sequence
beyond mere use as a research tool.

The reasons for this recommendation are as follows:

—

[

th

Patents entourage research and the development of new products,

Australia has much to gain from the emerging biotechnology industry that is alrendy
producing major financial returns in the United States and the United Kingdom.
Biological patents are allowed in those countries, as they are in Australia:

The Australian Patent Office has a clear policy for granting biological patents. Many
have already been granted and there are muny more applications awaiting
consideration.

Australia has international treaty obligations that prevent the refusal of patent
protection in Australia.

A number of policy committees have considered whether biological pateats should
be restricted and have recommended that they should be allowed,

Patents are niot ownership, They apply only for a limited period.

A patent holder is not permitted 10 refuse to allow others to use the patented
invention. if that occurs, the Patents Act 1900 (Cth) contains provisions. allowing a
court application for a compulsory licence to be granied 1o someone who wants to
use the invention.

Patents do not encourage secrecy. Patent holders must revesl the details of the
invention, together with instructions for reproducing it, before the patent will be
granted.

Concerns have been expressed about the effect of patenting genetic tools (eg genes
and genetic sequences) because paying to use these tools increases research costs for
others. However, denying patents for genetic tools reduces the incentive to work on
finding new ones. A balance is needed betwaen the interests of researchers working
en new penetic tools and researchers wanting to use those tools in their research,
This may be achieved by applying & more stringent test for utility, requiring a
specific application for the gene sequence beyond mere use as a research tool. By
focussing on the function and application of & genetic sequence, as well as limiting
broad patent grants, the patent system will encowrage invesument, but not hinder
research.
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Use of human tissue for research and patenting

The faw should not recognise s general praperty interést in human tissue {je
that tissue Is always belng owned by the person from whom it was talen).

If there is legal intervention, it should be similar to the National Health and
Medical Research Council’s guidelines. That is, tissue taken with coensent
after full information about the immediate purpose for which It will be used,
may be used In research without further reference to the donor on an
anonymised basis and subject to the supervision of a Human Research Ethics
Committee.

The reasons for these recommendations are as follows:

1. Although the law currently recognises property rights in tissue in limited
circumstances, complex legal issues will arise if that is extended to a general right.

2. The current law is adequate to protect people from having their tissue taken, used in
resenrch or exploited for commercial purposes: '
= Doctors and rese¢archers have common law duties in trespass and neglipence to

obtain consent for medical procedures and {o provide information showut what 18
proposed before the patient agrees.

» The High Cowrt of Australia bas recognised the existence of fiduciary
obligations on the part of doctors which prevent them obtaining « financial
reward for themselves without informing the patient (Breen v Williams, supra

- aithough there i little Austialian law 10 date on that aspect).

3. Ethical guidelines of bodies like the National Health and Medical Research Council
alse recommend that tissue should not be used without consent unlass the research is
approved and overseen by Human Rescarch Ethics Committees; and the samples are
coded or anenymised. Although these guidelines do not have legislative backing,
they are likely lo be observed:
= Complianes is a condition of funding in NHMRC funded projects,

s The guidelines are an indication of accepted practice in proceedings for
negligence or breach of contract,

> Breach might be unprofessiinal conduct in disciplinary proceedings.

*  Even if the guidelines are not directly incorporated in a contract of employment,
it is expected that they will be observed and & breach might impede carcer
advancement or publication prospects,

# This applies even if the research isnot funded by the NHMRC so that it is not
covered by the guidelines. The guidelines are an indication of aceepted practice
and could be taken into sccount in litigation or disciplinary proceedings,

4. Guidelines have the advantage of flexibility. Given the acceleraling pace of

biotechnological innovation this is a substantial advamage,

il legal intervenlion is considered, it should be similar 1o the guidelines. That is,

tissue taken with consenl after full information about its immediate use sonld

lawfully be used in research if anonymised and overseen by a8 Human Research

L

d2
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Ethics Committee. This would provide additional legal protection for researchers.
However, litigation is unlikely if tissue is used anonymousty.
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Loane Skene LLM (Mon), LLB (Hons) (Melb)
Associate Professor and Reader
Law School
The University of Melbourne (Writer)

David Keays BSc (Hons), LLB (UQ) (Researcher)

Strategic Research Unit, Department of Research
and Information, Law Institute of Victoria
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13 December 2001

Prof. Lim Pin

Chaitman

Biosthics Adyisory Commitiec
250 North Bridge Road
#15-01/02 Raffles City Tower
Singapore 179101

Dear ?ﬂ}- B Pin

REQUEST FOR FEEDBACK REGARDING HUMAN STEM CELL
RESEARCH IN SINGAPORE

Firstly, please accept my apologies for the delay in replying to the request for
feedback.

T had actually given the principal members of the Council time e consider and
respond o me individually. To my pleasant surpeise we are unanimous it apinion.

The points made are;

1. Soaree
Concarn is expressed over the extraction of stem cetls from embryos or
{eotuses. We would find this most unaceeptable. We are pro-life and believe
that life beging with fertilization.
We have less reservalion over adult siem cells obtained [rom tissues such as
bone marrow, umbilical cords and brain.

2. Auceptahle_nées of stem cels

We do not find any ethical issue behind using siem cefls as Cells and EG Cells
— basically 1o suppost Jife,

kN Unneceptable uses
We are all against the use of slem cells for repraductive cloning of human

beings or cven therapzutic cloning, We are against cloning or other similar
work.

Cant’d /2

efo Dover Park Hospice Fhe Hospice Cemire 10 Jalan Tan Tock Seng Singapore 108436 Tel: 356 6426 Fux; 230 ¢

= : e e R e e T e
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Prof. Lim Pin
Chairman
Bigetliics Advisory Commitlee 13 December 2001

Working on the basic principles above we are concerned over the source [or obtaining
the stem cells, We would favour existing and new uses of stem cells for supporting
life. We are definitely against any form of cloining.

| hope that our respanse is useful for the deliberations of the Commiitee.

Thank vou.

Yours sincerely,

' ,l;ﬁwswk A
Gerard Ee
Chairmasn

GE:sw

chy Baver Par

Huspice The Hospice Centre 10 Jalan Tan Fock Seng Singapore 308436 Tel: 356 642h [Fan: 2:
R s :
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1 College Raad Livel 2
 Alumni Medical Cerirre

Tel 223 1264 Fax 224 7827
Email sma_orp@pcific.net.sy

Singspore 169850 SINGAPORE Website: wrww.sma.ary.sg
MEDIGAL
Our Ref: SMA/LCH/ege/BAC/200]  ASSOEATION 27 November 2001

Prof Lim Pin

Chuirman

Bioethics Advisory Commitiee
250 North Bridge Road
#15-01/02 Rafiles City Tower
Singapore 179101

Dear Prof Lim

REQUEST FOR FEEDBACK REGARDING HUMAN STEM CELL RESEARCH IN
SINGAPORE

Thank vou for your letter of 8 November.

The SMA Council iz gratefu for the opporiunity lo review the consultation paper prepared by
the Human Stem Cell Ressarch Subcommittee.
L
We are pleased to submit our feedback in Appendix 1 fromfimember.
Wo appreciate {he opporiunity to present our feedback.

Yours sincerely

Dmmz
LOW CHENG HOCK
President

Singapore Medical Association

Ene;
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SUBMISSION TFROM SINGAFORE MEDICAL ASSOCIATION CN THE
CONSULTATION PAPER BY THE BIOETHICS ADVISORY COMMITTEL
REGARDING HUMAN CELL RESEARCH IN SINGAPORE

Like most catting edpe research, human siem cell research raises a qumber of difficult and impuortant
ethical issues and cancerns, requiring the potential benefits 1o be balanced against the need to protect
the rights and welfare of citizens, Based on oor limiled mibwledpe nnd experence, we would like to
offer the following ¢comments for the BAC to consider,

1.

[

The view of the Bioethics Advisory Committee (BAC) on embryonic germ {(BG) cells echoes
Those Ield by in UK and the USA, i.c. that there should be o clear sepuration between
decisions and sctivns relating 1o the rermination of preghency -and decisions and aciions
relating 1o the use of the foeinl material made available, However, it is our humble opinian
that expliciily spelt out guidelines, like the Polkinghorne guidelines in UK, should be deawn
up to govern the use of foeteses and foetal matertals in treatment and reseacch. Fhisshould, in
particular, inciude: )

#) ihe prohibition of directed donation of cadaveric foetal tissue for FG cell derfvation.
This i5 necessary to ensure thal inupproprizie ineentives snd coercions are not
introguced into & worman’s decision 1o have an abortion.

b} the prohibition of snle of foctal tsswe for resesrch purposes. The potential for
coercive pressure {s greniest when financial incentives are present, and the respeci for
the moral stius of the embryo may be significaotly undermined by commercial
mative introducad into donation or solicitation of foetal tssue for reseasch purposes.

¢) referral of any research proposal invelving the use of foatal materials o & resgarch
ctliics commitiee or institutional review board,

Mueh of the debiito on the vescarch invelving embryenie stem (BS) cells revolves around the
moral stetus of the human embrye, and the level of respect and protection that should he
accorded. This Is an especially sensitive issuz in pluralistic society like Singapore, where
different culiord aad religious groups may have very contfasting views. The position taken by
the BAC paratlels the Husman Fertilisation and Embryatogy Aci 1990 of UIG the embryo (s
recopnised as u potentinl rather thim a full Tuman being, where the potential benchits of the
proposed researelr ean be weighed against the respect due fo the embryo. We believe thu the
key issus hera 5 the public acceptability of such 2 positlon, and we are confident that an
public policy on stem cell research enn be achieved based on widely shaved values in our
society, encefully weighing the benefits of stent celb research agatnst the need 16 protect
hunsan fife. We support therefore the BACs view that:

a}  the eventuad puldelings will néed o take Into account as vwiile as possible a spectmnn
of views nnd opinion from the community, especially these with medival, religious,
sclentifie, ethical and legal interests.

by the-need for carefnd reoulntion of the propased research, laying down clearly puiding
principies ond limits lor the research.

I &irr apinion, ‘one conienfious issue that the consubtation paper did mat fouch on, ay tar as
the derivation of B8 cells is concered, is the infent [nvelved in produsing the embryos. 1t is
the intention o creale o chiid thal makes the creation of an embryo o morally Justifiabls act
Delibarately cranting embryos that are disconnectad from human relationships wkes theny out
of context and demands for stronger jusiification than the acquisition of potentinfly importang
information, To ereale embryos solely and with the pre-meditated imention for research
szems to cheapen the act of procreation and ture embryos into commoditics, Some obaservers
in LS have also warned thad it esn pul womer at risk us sources for ava for projeets that
pravide them with oo benelit. A clewr distingtian cen and should therefore be made between
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research using ES cells derived Fotn spare embryos in fertility trestment and ressarch using
LS cells oreated specifically for research, In our opinion, the former js penrissible and
should be allowed, as long as measures reflecting principles of research ethics are in place,
including:

) clear sepamation exists between the decision to create embryos for ferlility treatment
and that to donate the human embryes in excess of clinieal nead for researeh purposes

b) physician for feedlity treatment should have no financial or professional stake in the

v propesed IS celi research

c) assurance of voluntariness and abssnce of indusement, monetnry or otherwise

dY hiformed consent is ohtdined to the extent permissible

¢) individuals underpoing feetility treatment should be approached for consent for
donation of human embryos only at the time of deciding the disposition of embryos in
exeess of the clinical need.

£y directed donation of the embryos must ba prohibited

The lones Institite for Reproductive Medicine in Virginia, UBA, created uproar in Jaly 2001 when
thiey published n study in the journit Fertifity and Steviliny using ES cells derived from cgps pmd
sperms created and donaled specifieatly for research, To compound the issue, the 12 egp donors wane
prid US51500 1o 2000 euch, and the sperm doners USH30 each. lionically, 45 no fedaral funds were
used, no laws or regulations were vielated s the US guidelines are restricted only to federally funded
research, though privately funded research is wged to volunindly comply with the safeguards and
slandards praposed by fhe US Nationnl Bioethics Advisory Comimittes, which opposes derivation or
wse of human ES cells from embryos made solely for research purpioses. In our apinion, aflowing the
maeking enhryos for research will lead to embryos being treated as products or as mere ohijeets, risk
sommercializing procrention, and trivialize the aet of procreation. We wotally agree with George
Anpaswhen he wrole in an article in New Englosd Journal of Medivine in 1996 1hat:

"I iy seclens morgd etritude toward procreation and the mtaresty of those whaose
geweles are invalved in making the embryas ot providy the maral force behind the
restrietian or prohibiion of the manufactie of emlrvos for non-provreative uses. A
moral fromework thar reduces the maiter 10 an exclusive focis on the harinsic
propurties of smbryas, fgporing the inrerests of thoye whose gometes make the
embryos and the circusstances under wiich pracreation occurs, cannol persuade, ar
even angagy, those o whon the creation of embryus solely for researclt is marally
suspect Obtnining convent iy nof endigh, A new fromework — one it takes
relationships sorious(y - Iy eysential”

We aré ndt sure if this concern of owrs s adequately covered, or af all, by any of our -existing
regulation or geidelines. If none of the existing Jocal regulations or legislution deal specifically with
this, the SMA hdpes that this feedback 1o e BAT would recaive due considesation #nd thai explicit
and clear directions can be set,

References
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27 Mov 2001

Prof Lim Pin

Chairman

Bloethics Advisory Committee
250 Morth Bridge Road
#15-01/02 Raffles Cly Tower
Singapore 179101

Dear Prof Lim Pin,

REQUEST FOR FEEDBACK REGARDING HUMAN STEM CELL RESEARCH
IN SINGAPORE

1. 1 refer to your letter of 8 November 2001,

2. The Singapare Medical Coungil (SMC} supparts In princlple the overall
approach of the Bloethics Advisory Commiitee (BAC) as siated in tha
censultation paper.

3. As Singapore is a multiraclal, multicultural and muiti-religious society, itis
imporfant that social issues in human stem cell research are accorded
equal standing with ethicel and legal issues,

4, Many religious bodies in Singapore believe that life begins at conception.
While we foresee no fundamental ethical objections to research using
adult stem cells ('AS cells), the use of embryonic germ cells derived
from aborted foetuses ('EG cells’} and espedially enbiryonic stem cells
derived from early embryos ('ES cells’), sven if they are not more than 14
days old, will require further deliberation by the BAC after the inputs from
the various religious bodies in Singapore have been ablained.
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10,

The SMC supports the UK legislation and controls on embryo rasearch
which provides a degree of protection in law while allowing the benefits
of any proposed research to be weighed against the respect due to the
human ermbrya.

The SMC shares the views of the BAC that reproductive cloning of
human beings should not be permitted while human ‘therapeutic cloning’,
should be conducted under strict guidelines and supervision to block any
notential of creating a human embryo for reproductive cloning.

Although the paper has not commented on experiments on animal
reproductive cloning, we feel that such experiments should be permitted
for scientiflc purposes. It is conceivable that in the future, sxperiments on
anima! stem cells may throw lighl on human stem cell behaviour. The
BAC is encouraged to address this issue &t the oufset to avoid any
ambiguity in the future.

There is a need for Singapore to establish a system io ensure that the
guidelines for stem cell research are sirictly adhered fo by the
researchers. This may involve the setting up of a body at a national level
as an oversight committes, backed by legisiation that provides for stiff
penalties for breaching rules governing such research.

The public policy balance between the opportunities that biomedical
sclence offers to Improve human welfare and the limits set by important
ethical obligations will need to be reguiarly raviewed and redefined,
where necessary, to take into account the Impact of new scientific
discavaries in the area of human stem cell research and changes In
sociatal and religious moras.

In conglusion, 1 would like to thank you for inviting the SMC to share iis
views with the BAC on this very important issue.

Yours sincerely,

Lot/
s

DR LEE SUAN YEW
PRESIDENT
SINGAPORE MEDICAL COUNCIL
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SINGAPORE NURSES ASSOCIATION
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PATRUN: The Fiest Lady of the Republic of Sizgapore

27 Pecember 2001

Fraf Lim Pin

Chairman

Bioethics Advisory Conumittee
250 North Bridge Roud
#15-01/02 Raffles City Tower
Singapore 179101

Dear Prof Lim

The Singapore Nurses Association is pleased to be inviled to give our feedback regurding
Human Stem Cell Research in Singapore,

Biomedical research and development thus far bas demonstrated immense potential
alleviate suffering and imprave the quality of life for many with once incurable
vonditions, Flowever: the threar of misuse of knowledge is real and it is wise to have i
place preventive measures in the {irst instance. The setting up of Bioethics Advisory
Committee (BAC) is indeed timely.

Murses who have cared {or couples in the ferlility programemes or nursed severely
premature babies in the Neonutud intensive Core Units can particularly identify with the
fragile, vel surprisingly resilient, hepinnings of life. I was comforting 0 note that the
BAC had taken much pain to give the relevant information, which addecsses very real
ethienl and woeial concerns of buman research,

Having some understanding ol the biological properties of the hiiman stem cells through
the marsing curriculns enables nurses to understand their miraculous ability to.proliferats
and develop inlo specinlised eell types. The discovery of uging stem wells for new
therapies, pharimaceatical devefopment and human developmental Hiology holds greal
freatmient possibilities. These new developments are especially aftractive when seen in
the light of the vast elinical application, The rewarding joy of baing able o nurse s
terminally ifl patient back to healih would always be a wonderful experience. 11 would
make all the difference for the many families invalved.

The consultalive approach adopted by BAC to seek the views of the represeidative
groups in the preparation of Nnal recommendations o the Cabinet is commendable. As
nurses are in divect invelvement with patienss and their significant athers, il is very much
apprecinted that our views be sought in this issue. Many palients are able 1o confide their
tears and appreliension, in the narses caring Tor them. Ofien, we share our patients’, and
that of their loved ones® eager anticipation of u breakilrough which could bring hope of
new cures [or their debilitating and fatal illnesses. While we sre members of the medieal
leam, it is important we afe able Lo maintain an objective perspective of contentious
experimental treatment modaiities.

SRA HOUSE 7 MAULIE ROAL, SIRGAPORE 208385, TEL: 3020775 FAX: 137677
BERIAIL: enstfpacitic.oetsy WERSITE: wwiwsnoord by
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SINGAPORE NURSES ASSOCIATION
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BPATRON: The First Lady of the Repablie si Singapaic

The Singapore Nurses Association is confident that the BAC would continually monitor
adherence to the sited recommendations and guidelines. We would appreciate il we
eoeld be kept in the Joop with publications of independent review of studics, whera
wppro i,

Thank you,

an Wee King
Hon Secretary
Singopoere Murses Associotion

BNA HOUSE, 77 MAUDE ROAD, SINGAPORE 208353 TEL: 3020770 FAY: 1027077
EMAIL: son@pavilic.netsy WHERSETE: www.snnorg.se
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SINGAPORE NURSING BOARD

28 Nov 2001

Prof Lim Pin A
Chairman o/ RECEWED
Bioethics Advisory Committes 30 NOV 2001

250 North Bridge Road
#15-01/02 Raffles City Tower
Singapore 173101

Dear Prof Lim

REQUEST FOR FEEDBACK REGARDING HUMAN STEM CELL
RESEARCH IN SINGAPORE

Thank you for inviling the Singapore Nursing Board to provide
feediack regarding human stem cell research in Singapore.

The Beard is of the view ihat research with A5 cells and with EG calls if
the decision to abort s taken separately and independently fram the decision
and consent to extract EG celis, would be ethisally acceptable. In Singapore’s
society whers ahbortions are performed on socio-economic grounds, the issue
of using early embrynps not more than 14 days old for serious research to
baneiil olifers, does not appear to be sa ethically contentious, :

We agree that reproductive cloning can be exploited and hence should
be forbidden

We would like to make a few suggestions to the paper:

{1y  Para 1, page 2 -~ ... and adult stem cells derive from tissues
sychas the bone marrow, umbilical cord biood and brain..."

Ferhaps placenta could be included,

Lavel 4, Insticuee of Heaith, 3 Second Hospitl Avenus, Singapore 168937 Telk 236199 Fux 2361398
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{2)  Under the heading “Ethical and Social Considerations”
i may be necessary to include a statement speciiying that any
information that could lead to the identification of donors of

foetal tissue must bhe remaved priar to the dervation or use of
ES or EG cells.

We would like to commend the BAC for this succinct and well-writien
paper,

Yours sincerely

i

ANG BENG CHOO
REGISTRAR
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Blomedical Engineering Society (Singapore)
/o Ciihpaadio Diognosiic Canlrs, Nalional Univarsity Hospital
Lawear Kent Ridge Rosd, Sigapora 119074
Tel: 772 4424 Fax; 774 4002
. gl gecratay@anom.sq hiipsie bes.ong.sp

28 Movember 2001

Prof, Lim Pin

Chairman

Bigethies Advisory Committee
230 North Bridge Road
#15-01/02 Raffes City Tower
Singapore 179101

Dear Prof, Lim
FEEDBACK OMN HUMAN STEM CELL RESEARCH IN SINGAPORT

Thank you very much for your letter dated & November 2001 secking feedback from the Biomedical
Engineering Society (BES) on yowr Commilles's current views on human stem cell sosearch in
Singapore.

The Executive Committee of BES deliberated on the. consultation paper prepared by your Human
Stem Cell Research Subcommifiee (FISR) recently. We are in full agreement with the views
expressed in the poper. We beliove that they represent the. best eompromise between elhical
concerns and the advancement of scientific research for the bensfits of mankind,

Concerning. your view that there must be o well-established and effcctive fimmework {or the contye!
of research involving embryos in' Singapore, we would like to add further thet o Registration of
Researcliers in this area be set-up to regulnte the practice of rescarch. This can be established along
tha same Iine as that for medical doctors, professional engineers and archifects, cic.

If your Commilies nr:_r;-cis Furiher help from BES, we would be most happy to oblige,

Yours Sincerely v

-
f 4

Prof. Chew Yong Tisn

President
Biomedical Engineering Society (Singapore)

Reply to BAC from Science Teachers Association of Singapore

]
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Cathering To:

%7 WOONMOB/SINGOV ce:
) Subjaet Re: Request for Feedbeck regarding human stem col) research in
12-12-01 05:56 FM Sing apare -please raply by 27 Mavember 2001

e Fopwarded by Catherne WOORMOE/SINGDY on 12-12-01 07:02 PM ——

Catharine Ta: "Subramaniam gfo RAMANATHAN (8TE)"
WOONMOBSINGOV <sibrar@nie.edu.Egr@EMTP
. N oo <chewi@scl-cir.edi ag@BMTP,>
26-11-01 0815 FM Subject: Re: Reguest for Faedback regarding himan stem ozl reseatch In
Sing apore -plense reply by 27 Novenber 2001

DrSubraand Or Chew
l.am pleased to give my views on this:

[ strangly agrae that there must be sirlet control of research Involving embryos in Singapore and {hus
“herapeulic clohing® should only be permifted under sirict condifians, only fortha purposs of
cantrolling dissases, Thera should be watch-dog for monllaring such ressarch at all tirnes. IF sirlot
caniro) 18 nat possible, then such ressarch shouid nat be earled qut.

Human embryos of less than 14 days old (ES calls) created thiavgh [n-vitro fedliisation techniques but
rict used in asested reproduction treatments can be used for reseatch under stringent yuidelines and
manitoying, again for the sole purpose of uring dlseases.

| da not agrea with the 10849 Act (LK) which allows the creation and use of human embryos up o 14
days ald tor ressareh purpeses 28 this, @ me, goes againat the natural law of procrestion. Any embryo
to he uesd for research should anly come from the consent of the ndividual dontrs,

Resaarch using AS cells should not prasent any ethical objections. Fer EG celis, | sggree that no
wthigal lssues arisa fram the usa of such cells, so long as the decision takan to abort Is taken
separately and independently from the decislon and consant to extract the EG cells from the matue.

The ohjectives of lumen stem cell researsh inlal be defined very cleary to pratect human i and
alsw 1o praven! abuse o embryos before such eeearch s alfewed. Ressarchers should alse be
sublect o the law infingements to the stipulated guidalines drawn up are nol {ulowed,

"Subramaniam sfo RAMANATHAN (STE)" <subrar@nie.sdu.ag>

“Subramaniam g/o To; "Games Lim (E-mall)” <sarmeei@singapore,cotne, Catharine
RAMANATHAN (8TE)" WAONAMOESINGDV@SINGOV, *Ohetw Tuan Chlong (S-mali)”
=gyhmatigniede.sg ~chew@stl-ctradineg=, *Ohla Woon Kim (Esmall)”

201101 03238 PM <yconkimichn.com.sg>, Baorgs GORMOESINGAVEEINGOY,

"Heng Chye Kiow (E-mall)” <chysliau@uvicem.contag>, "eh Lip
Lin (E-malhy" <liplin@padlic.netegs, "LEE Pang Yees (MMEY
<pylee@nle.eduag>-, "TAN Wee Hin Leo (Direcor - NIEY
<whllan@nle.zdu.sg=, Ohye Tin LIMIMOE/SINGOV@IINGTV, “Ng
ok Lip (E-mal)" <nkl@pacienstsg=, rap Kwang
TANMOESINGOV@SINGOV, "Thaty Seong Ghies (E-mail)"
egetham@paciiicnstag
(w4

Bubjosi: Raguast for Fesdbeek regarding human atzm celf resenrch In Sing

apoere -plense ragly by 27 November T004
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Dear Members,

Qur Rsscoiztion nas besn approached by Prof Lim Pin, Chalzman of the
Biosthiss Advisory Committee, for comments an "Human atem cell research in
Singapore'. A postion papsr on this is apolosed for informatlon.

We need Lo peply by the snd of this menth, Thus, we would appraciate it if
you could scxubinide the enolosed paper and let us have ypur feedback by 27
Movembar 2001. This would alliow us soma time to conmolidabe your inputs
befors reverting to the Bloethics Rdvisory Committes.

Responses gan be sent bo Dr Chew.
Thank you for your assistance.

Hast wishes.
Bubga

I

HAC.HER, ConsultstionPaper.Nov
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STNGAPORE NATIONAL ACADEMY OF SCIENCE
c/o Singapore Science Centre

15 Seience Centre Ruoad

Singapore 60041

Tel : (63) 425 2500

Fax 1 (65) 565 9333

PATRON

Dr Toh Chin Chye

CONSTITUENT
MEMBERS

Tostitute of Physics
Singapore (IPS)

Seience Teachers
Associaiion of Singapore
{STAS)

Sinpapore Assorintion
for the Adviicement of
Science (SAAS)

Singapore Institne of
Bivlogy (S1 Biol)

Singapore Mathemaifcat
Society (SM8)

Sinpapore National
Instiute of Chemistry
{(SMNIC)

Singapare Ipsiitie of
Statisties (SIS)

Singhipere Society for
Microbiology &
Biolechnology (SSMB)

Singapore Scoiety for
Biochemistry & |
Molecuiar Binlogy
(S5BMR)

- Ghaivgn - - 2

3 Dec 2001
Professor Lim Pin

Biogthics Advikory Commitiee
230 Notth Bridge Roed
#15-01/02 Raffles City Tower
Singapore 73101

Dewr Professor Lim

REQUEST FOR FEEDBACK REGARDING HUMAN STEM
CELL RESEARCH IN SINGAPORE

Thank you for your letter of 12 Nov.

We have solicited feedback on the contents of the consultation paper
in relation g the above from our members, and suminarize herewith
the comments received,

We fecl that the Bioethical Advisory Committee (HAC) Las taken a
maderate stand with regards to the conlrol and supervision of resenrch
on sem cells, This is a good move since any additional urnecessory
imposition of restrictione compared 1o the existing standards elsewhere
will dampen the research interest in this potential field in Singapore,
As existing standards. alrendy cover the ethical issues on both adult
slem (AS) cells and embryouic germ (BG) and cmbryonic stem (ES)
cells, the committee has correcily decided not to_impose special
restrictions nor ethical objections to such resenrch, ‘provided the née of
embryos is less than 14 days old as stipulated i the UK poidelines.
We should also support the need for the additions] mechanisms in
which the BAC can review existing guidelines and policies on stem
cell research on a regular basis,

Notwithstanding the feregoing, it is necossary that there be sirict
conttol. of research involving embryos in Singapure, and thus
"therapeutic cloning” should only be permitied under strict conditions,
only for the purpose of controlling disenses. There should be g
watchdog for monitoring such research at all times. T strict coutral is
nol possible, then such research should not be carried out os sthical
issues will then need to be addressed,
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to abort is taken sepurafely nnd independently from the decision and consent to extract
the EG cells from the foetus,

The objeciives of human stem cell research must be defined very ciearly to protect
human life and also fo prevent abuse of embryos before such research is allowed.
Researchers should also be subject to the faw il infringements to the stipulated goidelines
drawn up are nol followed.

Thank you and best wishes,

Yours sincerély

7

o
Professor Leo Tan Wee Hin
Fresident
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SINGAPORE SOCIETY FOR BIOCHEMISTRY
AND MOLECULAR BIOLOGY

CiD DEPARTMENT OF BIQCHEMISTRY, NATIONAL UNIVEASITY OF SINGAPORE
X 10 KENT RIDGE CRESCENT, SINGAPORE €534 (192 ¢
FAX: (65) 7791453

December 3, 2001

Professor Lim Pin

Chairnan

Bicethics Advisory Commillae
250 North Bridge Road
#15-01/02 RafTles City Tower
Singapore 179101,

Dear Professor Lim,

Thank you for your invitation to give our views on the BAC’s consultation paper on
human stem ¢all research. I am sorey that this reply is late,

The Council membess of the Singapare Society for Biochemistry and Molecular Biology
considored the document earafully. We agree swith all the views expressed and believe
strongly that there should be control of research invelving embryos. We dre concerned
that the mechanisms that are put in place should be rigorous and seen 1o be rigorous.
Becunse the scientific cornmunity it Singapore is very small, care must be taken such
thst there should not be any conflict of interests arising from membership of the
appropriate governmenial oversight commitiees which will be tasked to monitor that such
research is adhering to sthical guidelines and standards.

Yours sincerely,

J/Mé«;

Dr. Khoo Hoon Eng

President

Singapore Sociely Tor Biochemistry and Molecular Biology
Cfo Departiment of Biochemisty, Faculty of Medicine
Nuational University of Singapore

10 Kent Ridge Crescent

Singapore 119260,
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E. OTHER
1. Personal View from a Member, Inter-Religious Organisation (IRO)
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= <3\ INTER-RELIGIOUS ORGANISATION, SINGAPO RE
H (Fstoblished 1949)
&7 Ttegistered Addres: 32 A Claugi Road, Shgupare 419719
Malling Adiress: Baflles Cley PO Dax 712, Singmpore B1LLTH
=T JEWSH  ZCROASTHIAN  AUGDHLT TADIET CHRISTIAN WUSLIE S HAHR

Tel: 383 3752, Fax 363 3753 HP 5897 6625

30 Nov 2001

Prof Lim Pin

Chairman

Bioethics Advisory Committee
250 North Bridge Road
#15-01/02 Raffles City Tower
Singapore 179101

Dear Sir
T'am to refer to your letter of 8 November 2001 addressed to

our President requesting feedback regarding human stem
cell research in Singapore.

Attached hereto is the personal view of MBI
an IR0 Council Member, Address: R
EEESERERNNESE on the subject for your Committee’s
consideration.”

Yours sincerely

HARBANS SINGH PS
Secretary

[ROZ001.BACReturn
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To; P Harbans Singh
Council Feedback (BAC Request)
This is my individual view not my faith’s view.,

(1) The problem arises with one of the 10 commandments.
“Thou shalt not Idll.” To Christians this means human
beings although an exception is made for war.

(2) A woman should not kill an unbaorn child since itis a
separate human individual. :

(3] When does a separate individual arrive? At conception or
much later. I would say much later.

(4) Barly embryos have no neural streak or presumably no
sensation. It is therefore allowable to use the stem cells for
research especially to alleviate human suffering,

{5) Such cells must be disposed of before 14 days old.

(scl) S 2 1/11/2001

CSGB200 I.BAC[QJ_

Please note that the identity of the writer has been removed in the interest of privacy.
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ANNEX H

First dialogue session held on 27 December 2001

BAC DIALOGUE SESSIONS — ORGANISATIONS THAT ATTENDED

# Organisation Representative(s)
1 The Catholic Medical Guild of Singapore Dr Gabriel Oon
Dr John Hui (unofficially)
2 Hindu Endowments Board Mr S. Ramesh
3 Singapore Council of Christian Churches Dr Lee Soon Tai
4 St Anthony’s Canossian Convent Dr John Lee Hew Mun
5 Taoist Federation (Singapore) Mr Gee Yoke Jiau
6 Majlis Ugama Islam Singapura (MUIS) Mr Mohd Murat Mohd Aris
(Islamic Religious Council of Singapore) Dr Albakri Ahmad
7 | National Council of Churches of Singapore Reverend Dr Roland Chia
Second dialogue session held on 3 January 2002
# Organisation Representative(s)
1 Children’s Cancer Foundation Dr Tan Hiang Khoon
2 College of Family Physicians Singapore Dr Tan See Leng
3 Inter-Religious Organisation, Singapore Mr Harbans Singh
4 | Science Teachers Association of Singapore Mrs Catherine Seah
5 Singapore Cancer Society Dr Win Khin Khin
6 Biomedical Research & Experimental A/Prof Shabbir Moochhala
Therapeutics Society of Singapore
7 Singapore Nursing Board Ms Ang Beng Choo
Third dialogue session held on 7 January 2002
# Organisation Representative(s)
1 Law Reform Committee, Singapore Academy | Ms May Loh
of Law
2 Endocrine and Metabolic Society of Singapore | Dr Daphne Khoo
3 Singapore Dental Association Dr Lewis Lee
4 | Singapore Hospice Council Mr Gerard Ee
5 Singapore Medical Council Dr Tan Chi Chiu
6 The Law Society of Singapore Mrs Murgiana Haq
7 Singapore National Heart Association Dr C Sivathasan




ANNEX 1

REPORT BY THE FEEDBACK UNIT,
MINISTRY OF COMMUNITY DEVELOPMENT AND SPORTS
ON THE DIALOGUE SESSION ON ES CELL RESEARCH
8 DECEMBER 2001, 10.00 AM AT ORCHARD HOTEL

Present : Chairpersons

Mr S Iswaran Member, Feedback Supervisory Panel and MP
for West Coast GRC

Dr Jennifer Lee Member, Feedback Supervisory Panel and CEO,
Kandang Kerban Womens’ and Children’s
Hospital

Presenters

Prof Ariff Bongso Research Professor and Scientific Director,

Assisted Reproductive Technology Programme,
Dept of Obstetrics and Gynaecology, NUH

A/Prof John Ellott Member, Bioethics Advisory Committee

Participants

39 participants from all walks of life, including doctors, teachers,
businessmen, lawyers, architects and undergraduates.

PRESENTATIONS

1 The dialogue session was preceded by two presentations: one by Prof Ariff
Bongso on the science of embryonic stem cell research, and the other by A/P
John Elliott on the social and ethnic issues associated with embryonic stem
cell research.

DIALOGUE SESSION

2 The dialogue session was co-chaired by Mr S Iswaran and Dr Jennifer Lee,
with A/P John Elliott on the panel. The views of the dialogue participants
focused on the use of embryos for research, guidelines for ES cell research,
reproductive cloning, regulations on human stem cell research, role of the
Bioethics Advisory Committee and public education.
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USE OF EMBRYOS FOR RESEARCH

3

(Consultant Architect & Planner) said that he was "neutral” on the embryonic
stem cell research as he felt that research was “ethics-blind”. While he felt
that the research could better equip future generations to cope with challenges
in life, he warned that it could also create a “nightmare™ if it was not properly
handled.

(Undergraduate) stated that she was for the research to go on but stressed that
it must be accompanied by stringent regulations to ensure that there were no
abuses, and that the researchers were doing it in a responsible way.

(President, Investiment Group) commented that the research would be
acceptable if it was meant to seek cures for major illnesses such as cancer.
However, it would become controversial should it be used for minor
afflictions such as treatment of hair loss. AP Elliott said that in the hierarchy
of possible benefits of the research, hair loss was far down the line.

(Medical doctor) opined that human life began at conception. She viewed ES
cells as a potential human being. She was concerned that the use of the
embryos for research could lead to a dangerous road to fascist thinking, if we
held the belief that some lives were valued less than others. She advocated for
the use of adult stem cells in place of the embryonic stem cells, as she noted
that there had been successful experiments done on mice with AS cells and
there were studies at Harvard that treated thalassaemia and diabetes. She
hoped that more research could be done on AS cells.

(Doctor) shared his experience in research on AS cells. He described working
with AS cells as an adult working with an abridged version of a children’s
story book. On the other hand, working with ES cells would be like working
with the full text. He reiterated the greater potential and promise in the ES
cell research. He noted that AS cells could only grow into certain kinds of
tissues, while ES cells could develop into any kind of tissue and scientists
believed they could make more advances using ES cells. In addition, ES cells
were being used for testing of drugs for toxicity. New drugs which were
currently given to very ill patients could be tested on ES cells. He
recommmended that researchers be allowed to work with ES cells before going
on to AS cells.

(Doctor) felt that the trend towards the ES cell research was inevitable. If
Singapore were to decide to outlaw the ES cell research, other countries like
Indonesia or the US would continue with the research. If they eventually find
a cure for major diseases like diabetes, would Singapore patients feel that
they have been denied of the cure as a result of the law?

(Private Secretary) delivered a biblical story to advance his point that an
embryo had a soul from the point of conception and hence should not be used
for research.



10

11

(CEO) hoped that the ES cell research would help to prolong human life. He
did not see any ethical objection to the use of excess cells, as they would be
discarded anyway.

(Education Consultant) agreed with the need for ES cell research as he felt
that it was pro-life and would improve life. He did not think that the research
should be stopped just because of “the moot point that a cell is a life”.

(Architect) felt that the 72 cell lines that was currently available from all over
the world were insufficient, and that more centres and cell lines should be
developed in order to benefit more people.

GUIDELINES FOR ES CELL RESEARCH

13

14

15

16

17

18

(Manager) felt that it was not ethical for the research to be commercialised.
He opined that the research should be publicly funded and the findings should
be used to benefit the masses.

(Accountant) asked whether the 14-day cut-off time was a given. AP Elliott
said that the 14-day cut off guideline was the benchmark used. Prior to 14
days, the nervous system of the embryo has not yet developed, and would
hence feel no pain. Extraction and use of ES cells occurs at day 4 or 5.
(Doctor) remarked that in the US, the gnidelines stated the use of ES cells
before 32 days, instead of 14 days.

(Lawyer) felt that the reason he had difficulty with the 14-day cut off time
was the rationale to justify the use of the cells. He felt that the crux of the
issue was whether there is life in the cells or not, regardless of how mature
they are. He asked whether it was morally right to experiment with a cell
prior to 14 days just because it does not feel pain. Following this argument,
he asked if one thought that a comatose patient was less human than a healthy
person since he could not feel pain.

(Managing Director) asked whether a patient would be informed before he
was given treatment using stem cells. Second, he wondered whether persons
undergoing stem cell treatment would be made to disclose this fact to
Insurance companies.

(Theatre Director) stressed that research subjects should be fully informed of
the full implications in order for them to “make educated choices”. He added
that while the issue of transparency in research was important, there was a
need to ensure accountability.

(Undergraduate) asked whether IVF patients were told about the fate of their
excess embryos at the early stages of their treatment or was the choice to
donate their cells for research came only after they had completed their
treatment. Mr Iswaran noted her point that there would have to be, in
principle, a difference between the decision for a couple to undergo IVF, and
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the decision to donate excess embryos for research. In other words, there
must be a de-coupling of the decision process and medical research personnel
involved in these two stages to avoid any conflict of interest.

(Undergraduate) queried about the resource allocation of such treatment
should it be successful. AP Elliott pointed out that the issue of resource
allocation in medical treatment was not unique or particular only to treatment
of disease by ES cells.

(Teacher) stressed the importance of knowing the source of the embryos. He
also expressed concern that parthenogenesis could lead to women donating
their eggs in exchange for money. He stressed that the aim of the research
should not be profit-driven, but rather for the good of mankind.

(Merchant) said that he was concerned that the public was only hearing the
positive side of the issue. He wondered what could be the consequences if
human errors occur, AP Elliott commented that scientific research was a
transparent process. It was not possible for researchers to hide any negative
points as findings from reputable research institutions were made public.

REPRODUCTIVE CLONING

22

(Mr) said that he personally preferred the nse of excess embryos from IVF
procedures for research to those from therapeutic cloning, which was too
close to the slippery slope of reproductive cloning.

(Lawyer) said that he was against reproductive cloning. But he was concerned
that if ES cell research were to be allowed, one would argue why therapeutic
cloning and reproductive cloning could not be allowed. He also commented
that this was the “same ethic with the Nazi experiment”. (Education
Consultant), however, felt that there was a need to move on and not be “so
sensitive”.

(Mr) asserted that should the BAC take the stand on no funding for
reproductive cloning, it should not “go by the back door” and fund this
research elsewhere either.

(Managing Director) felt that therapeutic cloning was alright but it should not
move on to reproductive cloning,.

REGULATIONS ON HUMAN STEM CELL RESEARCH

26

(Architect) felt that there was a need to have a regulatory body in Singapore.
He pondered, however, how we could go about regulating researchers who
conduct their research privately.



30

(Mr) was also concerned with control of technology and felt that there was a
need to control underground research work.

(CEQ) felt that there would be difficulties in controlling the research. He
pointed out that while companies dealing with drugs such as heroin were
required to maintain accounts of storage and movement of these substances,
heroin continued to be manufactured and circulated illegally. He felt that we
should be realistic about how much we could control the human stem cell
research.

(Doctor) opined that even with the best of regulations, enforcement of
regulations was difficult. The sitvation might develop into a state where we
have stockpiles of therapeutic clones and this would become a nightmare in
disposing them. She also felt that there could be incompatibility and rejection
of tissues by recipients.

(Doctor) felt that it was important that the government support ES cell
research with public funds. He said that the furore in the US over President
George Bush’s recent announcement was that all the US government did was
to limit public funding, which resulted in a flight of top talents to private
companies. As long as the research is public funded, the process would
remain fransparent and could be easily regulated. Private funded research
would be more interested in obtaining patents to make profits and would be
difficult to track.

ROLE OF BAC

31

33

34

(Doctor) commented that he had heard a lot about the BAC but wondered
what mechanisms were to take place, and had any regulations been put in
place. AP Elliott clarified that the BAC was an advisory body tasked to
examine the issues pertaining to the research held in Singapore and it would
make recommendations to the Life Sciences Ministerial Committee.

(Undergraduate) asked what would happen if there was disagreement on the
human cell research. Mr Iswaran clarified that the objective of the session
was to find out the tolerable limit among the public. If the research in
embryos within 14 days was acceptable and should go on, then the next step
was to ensure that this was done in a responsible manner, followed by the
stipulations of the consequences of transgressions.

(Head of Department) pondered whether, given that Singapore had already
committed itself to the pursuit of the life sciences, research into ES cells was
a given. Mr Iswaran said that research into ES cells was just but one facet of
research in the life sciences, and that the BAC’s position was still open.

(Teacher) said that as research was already going on, would the purpose of

this discussion be on whether the research into such technology should go on
or not, or rather regulatory issues for a field which had vyet to be regulated in
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Singapore. It was pointed out that the Singapore team of researchers in this
field had been commended by the international research community as being
very stringent in their adherence to regulations. As far as the BAC was
concerned, it would advise the Government on the ethical issues and whether
more regulations were needed.

PUBLIC EDUCATION

35

36

37

(Engineer) commented that Professor Bongso had delivered a good
presentation which cleared a lot of misconceptions. But he felt that the
general public also needed to be educated on this issue. He agreed with the
BAC’s position that specific religious stands should not be allowed to
influence the policy. Otherwise, we would also need to rethink our laws on
other issues like abortion and death penalty. (Mr) also agreed that BAC
should not allow any religious viewpoints to dominate this debate.

(Retiree) stated that he was against ES cell research, despite, with tongue-in-
cheek, that he stood to benefit from a hair loss cure. He hoped that there
could be another session for the Chinese-educated, as they also needed to be
educated on the issue and be given the opportunity to provide feedback. Their
perspective could be different from that of the English-speaking group.

(Principal, Primary School) shared that children’s discourse on the matter
were more pertaining to the uses of the research instead of the way the
research is conducted. She pointed out that her students had painted a
scenario where a society would be full of old people as people don't die, and
no EM3 students as genes could be modified. Hence, she felt that children
should be educated on the ethics of the bio-research while schools were
giving more emphasis on life sciences.

CONCLUSION

38

Mr Iswaran thanked the participants on behalf of the BAC and the Feedback
Unit for their frank feedback. He said that their views would be channeled to
the relevant agencies for their consideration. The session ended at 1.25 pm,
followed by a briefing to the media by the chairpersons.

Drafted by : Suhaila Binte Ahmad

Executive Officer, Feedback Unit

Teo Chor Heng, Allison
Asst Head, Feedback Unit

Vetted by : Mr Shee Poon Kwee

Deputy Head, Feedback Unit

I-6



Approved by : Mr S Iswaran
Member, Feedback Supervisory Panel

Dr Jennifer Lee
Member, Feedback Supervisory Panel

Date : 11 December 2001

* Please note that individual names in the above noted dialogue session have been
removed in the interest of privacy.



ANNEX

PERSPECTIVES AND POSITIONS ADOPTED BY COUNTRIES

WORLDWIDE
Country/ Reproductive | Therapeutic | Embryonic | Stem cell Remarks
Group Cloning Cloning research research
Aunstria Banned Banned Banned No Creation of embryos for reproductive
guidelines to | purposes only (Law No. 275 of 1992 on
date reproductive medicine).
Australia Banned Banned Allowed Allowed Human cloning banned till adoption of
uniform laws under the Federal Gene
3 year Use of surplus Technology Act. No other guidelines
moratorium on | embryos (from except bans in three states on human
the creation of | infertility cloning research’. Position tabled in the
embryos via treatments) House of Representatives, 17
SCNT. subject to September 2001%
Research has approval by
not identified | international Use of surplus embryas (from infertility
any specific ethics treatments) subject to approval by
opportunities committee, international ethics committee, national
warranting national licensing body and strict adherence to
such creation. | licensing body guidelines. The deliberate creation of
and strict embryos for research purposes is
adherence to prohibited
guidelines.
The deliberate
creation of
embryos for
research
purposes is
prohibited.
Belgium No guidelines No guidelines | Draft bill Allowed Draft bill prohibiting production of
to date to date allows embryos for research purposes, with
research many exceptions.
involving
surplus
embryos
Brazil Banned Banned Banned No Law No. 8974/95 on genetic
guidelines to | engineering prohibits production,
date storage and manipulation of human
embryos for use as biological material.
Canada No guidelines No guidelines | Allowed Allowed Guidelines already drafted and sent to a
to date to date committee for consideration and public
Research consideration. Wide restrictions on
using surplus research and ban on cloning expected>.
embryos
permitted,
subject to
donor consent.
Costa Rica Banned Banned Banned No Right to life recognised from moment

puidelines to
date

of conception (Law No. 7739 of 1998).




Country/
Group

Reproductive
Cloning

Therapeutic
Cloning

Embryonic
research

Stem cell
research

Remarks

Ecuador

Banned

Banned

Banned

No
guidelines to
date

Right to life recognised from moment
of conception (Art. 49, par. 1, of the
Constitution (1998),

France

Banned

Banned

Banned

Allowed

Banned all research on cloning and
severely restricts research on frozen
embryos’, Position currently under
review.

Finland

No guidelines
to date

No guidelines
to date

Allowed

Allowed

Research using surplus embryos
permitted, subject to donor’s consent.
{(Law No. 115).

Germany

Banned

Banned

Banned

Allowed

Creation of embryos for reproductive
purposes only (Law of 13 December
1990 on Embryo Protection).
Relaxation of rules sought by
scientists”,

Hungary

Banned

Banned

Banned

No
guidelines to
date

Life of unborn child must be protected
at conception (Law No. LXXTX of
1992},

Ireland

Banned

Banned

Banned

No
guidelines to
date

Article 40, paragraph 3 of the
Constitution expressly prohibits
research on embryos. Right to life of
unborn child is equal to that of the
mother.

Israel

Banned

No guidelines
to date

Allowed

Allowed

The Prohibition of Genetic Intervention
Law (Cloning Human Being and
Genetic Modificalions of Reproductive
Cells) bans reproductive cloning for a
period of 5 years from 1999,

No legislation regulating stem cell
research.

Lialy

Banned

Banned

Banned

Allowed

Specifically prohibits creation of
embryos for research purposes and
early splitting of embryos for
therapeutic or research purposes.
Italian National Committee on
Bioethics opposes reproductive cloning
{Opinion of 27 October 2000).
Government under pressure from both
Vatican and scientists®,

Japan

Banned

Allowed

Allowed

Allowed

Human Cloning Regulation Act enacted
on 30 November 2000, bans
implantation of embryos created for
research into the woman’s womb.

Guidelines on human stem cell research
pending.




Country/ Reproductive | Therapeutic | Embryonic | Stem cell Remarks

Group Cloning Cloning research research

Nether-lands | No guidelines No guidelines | Draft bill No research | Draft bill prohibiting production of

to date to date allows to date embryos for research purposes, with

research many exceptions.

involving

Surplus

embryos

Norway Banned Banned Banned No Creation of embryos for reproductive

guidelines to | purposes only (Law No 56 of 5 August
date 1994),

Pern Banned Banned Banned Allowed Prohibits human cloning and
fertilisation of human ova for purposes
other than reproduction (Law No.
26.842). Right to life recognised from
moment of conception Law
No.27.337).

Poland Banned Banned Banned No Life of unborn child must be protected

guidelines to | at conception (Law of 7 January 1993,
date amended 30 August 1596)
Spain Banned Banned Permitted for | Allowed Permitted for surplus embryos. Creation
surplus of embryos for research purposes
embryos prohibited (Law No. 35/1988).
Observatory of Law and Bioethics
expressed its support for the creation of
embryos for research purposes, by
donation and by cloning techniques
(September 2000).
South Korea | No guidelines No guidelines | No guidelines | No New guidelines expected at end of
to date to date to date guidelines to | 2001. Draft bill announced by Science
date Ministry bans afl embryo creation
except for infertility treatments’.

Sweden Banned Banned Allowed Allowed Research using surplus embryos
permitted, subject to donor’s consent
and if no acceptable alternative exists.
{Law No. 1991:115 and Law No.
1982:763)

Switzerland Banned Banned Banned No Constitution prohibits medically

guidelines to | assisted reproductive cloning for
date research purposes (Art. 19, 2c)

Tunisia Banned Banned Banned No National Medical Ethics Committee

guidelines to
date

opposes all experimentation on the
embryo, which is regarded as a
“potential person” (Cpinion No. 1 of 12
December 1996) and opposes any form
of cloning (Opinion No. 3 of 22 May
1997)
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Country/ Reproductive | Therapeutic | Embryonic | Stem cell Remarks
Group Cloning Cloning research research
UK Not banned by | Allowed Allowed Allowed Human stem cell research regulated by
the 1990 Act, the Human Fertilisation and
but no license Embryology Act 1990, Human Tissue
will be issued Act 1961 and the Code of Practice on
by the HEEA the Use of Fetuses and Fetal Material in
Research and Treatment 1989,
Us Banned Banned Only existing | Allowed Applies to research using federal funds.
stem cell lines No restriction for research projects
using private funds.
American Art. 4 stipulates that “every person has
Convention the right to have his life respected. This
IHuman right shall be protected by law and, in
Rights of general, from the moment of
1969 conception”.
Twenty six countries have ratified the
Convention: Argentina, Barbados,
Bolivia, Brazil, Chile, Colombia, Costa
Rica, Dominica (Commonwealth),
Dominical Republican, Ecuador, El
Salvador, Grenada, Guatemala, Haiti,
Honduras, Jamaica, Mexico, Nicaragua,
Panama, Paraguay, Peru, Suriname,
Trinidad and Tobagop, United States of
America, Uruguay and Venezuela.
Council of Application of Biology and Medicine of
Europe’s 1997 stipulates a prohibition of creating
Convention embryos for research purposes and the
for the provision of adequate protection of the
Protection of embryo. Seven countries have ratified
Human the Convention: Denmark, Greece, San
Rights and Marino, Slovakia, Slovenia, Spain and
Dignity of the Sweden.
Human Being
An additional protocol to the
Convention on the Prohibition of
Cloning Human Beings approved in
1998, and took effect on 3 Tanuary 2001
in these countries; Georpia, Greece,
Slovakia, Slovenia and Spain,

' Herald Sun — June 1, 2001.
* “Human cloning: Scientific, ethical and regulatory aspects of human cloning™, presented by the Standing
Committee on Legal and Constitutional Affairs and tabled in the House of Representatives, 17

September 2001.

3 CBC News — Ottawa delivers rules on reproductive cloning — May 4, 2001.

* CNIN.com — France forbids human cloning — June 20, 2001,

3 Asian Wall Street Journal — May 31, 2001; www.cnn.com — Archbishop condemns embryo research —
December 20, 2000,

5 CNN.com — Clash over Ttaly gene research — February 13, 2001,

7 Joins.com — May 23, 2001.
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GLOSSARY OF TERMS

adult stem (AS) cells — stem cells derived from certain adult tissues (such as bone
marrow, brain, skin, intestine, and blood cells of the umbilical cord at the time of
birth). They are more differentiated than embryonic stem cells or embryonic germ
cells.

assisted reproductive technology (ART) — all treatments or procedures that involve
the handling of human eggs and sperm for the purpose of helping a woman become
pregnant. Types of ART include in vitro fertilisation, gamete intrafallopian transfer,
zygote intrafallopian transfer, embryo cryopreservation, egg or embryo donation, and
surrogate birth.

blastocyst — a preimplantation embryo of 30-150 cells. The blastocyst consists of a
sphere made up of an outer layer of cells (the trophectoderm), a fluid filled cavity (the
blastocoel), and a cluster of cells on the interior (the inner cell mass).

bone marrow — the soft, living tissue that fills most bone cavities and contains
hematopoietic stem cells, from which all red and white blood cells evolve. The bone
marrow also contains mesenchymal stem cells that a number of cells types come
from, including chondrocytes, which produce cartilage.

cadaveric — of, pertaining to, or resembling, a corpse, or the changes produced by
death; cadaverous; as, cadaveric rigidity.

chromosomes — nucleic acid-protein structures in the nucleus of a cell.
Chromosomes are composed chiefly of DNA, the carrier of hereditary information.
Chromosomes contain genes, working subunits of DNA that carry the genetic code
for specific proteins, interspersed with large amounts of DNA of unknown function.
A normal human body cell contains 46 chromosomes; a normal human gamete, 23
chromosomes.

clones — two or more organisms that have exactly the same DNA. Identical twins are
naturally occuring human clones.

cloning — the production of an exact genetic copy of all the genetic material in a
molecule (including DNA), cell, tissue, plant, animal, or human.

cloning technology ~ linked with human stem cell research. A distinction between
reproductive cloning and therapeutic cloning is drawn. (See reproductive cloning and
therapeutic cloning).

differentiation — the specialisation of characteristics or functions of cell types.

DNA — Deoxyribonucleic acid, a chemical found primarily in the nucleus of cells.

DNA carries the instructions for making all the structures and materials the body
needs to function.
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embryo — the beginning of any organism in the early stages of development; a stage
(between the ovum and the foetus) in the prenatal development of a mammal.

embryonic germ (EG) cells — stem cells which originate from primordial
reproductive cells of developing foetuses, and can be derived from cadaveric foetal
tissues.

embryonic stem (ES) cells — stem cells which originate from early human embryos
and may be obtained from human embryos created by in vitro fertilisation (TVF), by
cloning techniques, or from existing embryonic stem cells lines. ES cells are
primitive (undifferentiated) cells from the embryo that have the potential to become a
wide variety of specialised cells.

fertilisation — the process whereby male and female gametes unite.

gene — a functional unit of heredity that is a segment of DNA located in a specific site
on a chromosome. A gene directs the formation of an enzyme of other protein.

genome — the complete genetic material of an organism.

germ cells — gametes (ova and sperm) or the cells that give rise directly to gametes.
immunogenic — relating to or producing an immune response.

in ufero — in the uterus.

in vitre — in an artificial environment, such as a test tube or culfure medium

in vitro fertilisation (IVF) — an assisted reproduction technique in which fertilisation
is accomplished outside the body.

in vivo — in the natural environment (i.e., within the body)
neural tube — the embryological forerunner of the central nervous system.

pluripotent stem cell — a single stem cell that has the capability of developing cells
of all germ layers (endoderm, ectoderm, and mesoderm).

pre-implantation embryo — the embryo before it has implanted in the uterus; term
commonly used to refer to in vifro fertilised embryos before they are transferred to a
woman’s uterus.

primitive streak — the initial band of cells from which the embryo beings to develop.
The primitive streak establishes and reveals the embryo’s head-tail and left-right

orientations.

reproductive cloning — refers to the application of cloning technology to animal or
human cells that result in the creation of a complete animal or human being,

GLOSSARY-2



somatic cell nuclear transfer (SCNT) — the transfer of a cell nucleus from a somatic
cell into an egg from which the nucleus has been removed.

somatic cells — [from soma — the body] 1) all cells of an organism with the exception
of germ cells. 2} cells of the body which in mammals and flowering plants normally
are made up of two sets of chromosomes, one derived from each parent.

stem cells — unspecialised cells that are able to differentiate into a range of cell types
with specialised functions. A stem cell has the ability to divide for indefinite periods
in culture and to give rise to specialised cells. There are three widely recognised
types of stem cells- adult stem cells, embryonic stem cells, and embryonic germ cells.

stem cell line — a colony of stem cells, taken from a single embryo, that can reproduce
themselves indefinitely.

therapeutic cloning — describes the use of cloning technology on stem cells for
therapeutic or research purposes that do not result in the creation of a complete animal
or human being. Therapeutic cloning is believed to hold potential for furthering the
understanding and treatment of human diseases.

tissue culture — growth of tissue in vitro on an artificial medium for experimental
research.

totipotent — having unlimited capacity. The totipotent cells of the very early embryo
have the capacity to differentiate into extra-embryonic membranes and tissues, the
embryo, and all postembryonic tissue and organs.

zygote — the cell resulting from the fusion of two gametes in sexual reproduction; a

fertilized egg (ovum); the diploid cell resulting from the union of a sperm and an
ovum; the developing organism during the first week after fertilisation.
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