The Science of Stem Cells: Some
Implications for Law and Policy

Abdallah S. Daar and Lorraine Sheremeta

Introduction

There are few areas of modern biomedical research that
have aroused as much controversy as stem cells. Scientists,
physicians, patients and patient advocacy groups tend to
emphasize the potential therapeutic benefits. Others argue
that the potential benefits of stem cells have been
exaggerated. Entrepreneurs, and research scientists — who
are sometimes one and the same — envision vast medical
and financial profits from stem cell
therapy. Religious leaders pronounce

Why such Enthusiasm over Stem
Cells?

Stem cells are exciting to physicians, scientists and patients
because of their potential to develop into many different cell
types, tissues and perhaps even organs that can possibly be
used to treat large numbers of patients with a variety of
diseases. To scientists, stem cells offer a new way of

exploring fundamental

questions of biology,

judgments based strictly on faith and
their understanding of when life
begins. Those in positions of political
power are eager to remain in power
and seek a position wherein the fewest

For years, pluripotent embryonic stem
cells have been viewed as the holy grail
for many scientists, particularly
developmental biologists.

especially those pertaining
to embryonic develop-
ment.? In the living body,
stem cells are believed to
exist in small numbers in
most organs including the

number of people are offended by a
given policy choice.

At first sight, the development of stem cells does not seem
to be very different from other scientific developments,
except that in the case of stem cells, an understanding of the
scientific facts of stem cell technology per se, the
embryology and the associated terminology is critically
important to making ethically sound policy judgments. The
facts, definitions and terminology are confusing and are
liable to misuse by those who seek to further a particular
position.

It is our position that a coherent discourse needs to be
initiated so that regulation in this area, if undertaken, is
rational, consistent and informed by a clear understanding
of the science and the terminology. In this paper we provide
a concise overview of the important scientific facts related
to embryol ogy and embryonic stem cell sand highlight some
recent scientific developments that are salient for the
purpose of regulatory developmentin thisfield.

liver, blood and brain.
Stem cells have two crucial capabilities. (1) they divide
repeatedly into stem cells of their own type; and (2) with
appropriate stimuli they can develop or differentiate either
into one particular tissue, into a small number of tissues or,
as in the case of pluripotent embryonic stem cells, into
potentially all types of tissue.

Embryonic Stem Cells

For years, pluripotent embryonic stem cells have been
viewed as the holy grail for many scientists, particularly
developmental biologists. Murine embryonic stem cells
were discovered about 20 years ago, but despite intense
research, human embryonic stem cells haveeluded scientists
until recently. In 1998, almost simultaneously, two research
groups in the United States' discovered how to purify
embryonic stem cells and maintain them in culture in the
laboratory. Thomson and his colleagues purified cells from
spare embryos from IVF clinics® Gearheart and his
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colleagues purified cells, functionally the same as
Thomson's cells, from the gonadal ridges of early
abortuses.® The type of cells described by Gearheart and his
colleagues have been confusingly called “embryo germ
cells.”

Embryonic stem cells (ESCs), as they feature in much of the
current debate, are those cells derived from embryos at the
blastocyst stage, which is approximately five to seven days
after fertilization.” At this stage, within the blastocyt, there
is a small fluid collection (cyst) in the embryo and at one
pole of the cyst a specialized clump of cells known as the
inner cell mass. It isfrom thisinner cell mass that ESCs can
be obtained.?

have shown that cells that have transdifferentiated from
another type of adult stem cell can and do function
according to the new phenotype.”” However, soon after
publication of these two promising papers, reports began to
appear in the literature that cast doubt on the notion that
adult stem cells are as versatile as ESCs.™®

Cloning

There is a lot of confusion surrounding use of the term
“cloning,” which essentially means “copying,” and in this
context, “making an identical (or near identical) genetic
copy.” Both research and service laboratories have been

cloning cells for along time

Several research teams have now
been able to establish cell linesin
the laboratory that continue to

of daughter cells that are identica
to theoriginal ESCs. It isalso well

position.
established that ESCs can, with

The facts, definitions and terminology are
divideinto succeeding generations | cOnfusing and are liable to misuse by
those who seek to further a particular

without controversy. For
example, human cell lines
such as the HelLa cell line
have been used extensively
for decades. Cell lines are
essentially generations of
cloned cells that are
maintained in-vitro. The

appropriate signals, differentiate
into many different cell types.’
This capacity of ESCs to differentiate to other cell typesis
known as “plasticity.”

Adult Stem Cells®®

Until quite recently it was thought that stem cells found in
adult tissues and organs™ could differentiate only into the
particular type of cells that make up the organ where the
stem cell resides. Thus it was thought that “neuronal” stem
cells could only make neurons, “hematopoietic” stem cells
could only make blood cells and so on. In other words, it
was thought that the cells were not “plastic” and could not
“transdifferentiate’ into other cell types. However, over the
past few yearsit hasbeen repeatedly demonstrated that stem
cells originating from one organ or tissue can develop into
cell types of another tissue.*” This has been shown in both
animals™ and humans.**

It is this plasticity of adult stem cells that has raised hopes
that they would be just as good for therapeutic purposes as
ESCs. It seems obvious that if adult stem cells were
ultimately proven to be as versatile as ESCs then many
scientists would opt to work with adult stem cells to avoid
the ethical problems associated with ESCs, whether they
agree with the critics or not. At present thisissueis still in
disputeand the evidenceiscontradictory. Two recent papers
have indicated that certain types of adult stem cells in
animals™ and humans'® are quite plastic. Studies in mice

subject of cloning became a

matter of public debate and
concern after the announcement of the cloning of Dolly the
sheepin 1997. The public was concerned that human beings
would be cloned for inappropriate purposes. In the context
of the current debate we specifically need to distinguish
between that which has come to be known as “reproductive
cloning” and that termed “therapeutic cloning.”

Reproductive Cloning

Reproductive cloning by nuclear transfer from a
differentiated somatic cell, although conceptualized and
developed in other species over decades of research,"
became a reality in mammals only in 1997. Somatic cell
nuclear transplant (SCNT) involves the fusion of somatic
cell with an enucleated egg, or the transfer of a nucleus of a
somatic cell into an enucleated egg. The somatic cell and
egg may be from different individuals or from the same
individual .*°

Thereport announcingthe cloningby SCNT and the birth of
Dolly** made an enormous impact on the scientific
community and the public because it was unexpected and
because of thepotential implicationsfor human reproductive
cloning.”* While there are some who find it acceptable to
clone humans beings,? the vast majority of commentators
consider human reproductive cloning to be unethical .** At
theinternational level, the United Nations hasrecently taken
steps to draft an international treaty that would ban human
reproductive cloning.?®
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Therapeutic Cloning

Where SCN T isinitiated without theintention of implanting
the blastocyst in a uterus, it has been termed “therapeutic
cloning.”?® Although SCN T is thecommon starting point for
both reproductive cloning and therapeutic cloning, the
important distinction lies with
the fact that with “therapeutic

“parthenogenesis” an egg in the body of a normal animal or
human begins to divide on its own and forms recognizable
differentiated tissues.* Theoretically it would be possibleto
derive “embryonic” stem cells from such entities.*® In
mammals, an unfertilized egg can be induced in the
laboratory to undergo some initial development.®* At
present, parthenogenesis in humans cannot result in a fetus

capable of development into a

cloning” thereis no intention of
implanting the resultant _
blastocyst into a uterus of an life.

Ergo, any cell has the “potential” to initiate

child even if the
parthenogenetic “embryo”
were implanted into the

animal or a human to create a
live being.?” Therapeutic
cloning is simply used to create a blastocyst that provides a
source from which ESCs can be extracted and cell lines
created for research. One possible application of ESCsisto
use them to make cells, tissues and/or organs that can be
transplanted back into the same person who donated the
somatic cell nucleus. This technology isimportant because
it may provide a solution to the significant problem of
shortage of organs for transplantation and of therejection of
transplanted organs and tissues by the recipient's immune
system.?®

Issues Relevant to Stem Cell Law
and Policy

Frequently used terms require substantial
clarification:* Embryo,” “Fertilization” and
“Conception”

Traditionally, an embryo is the result of the fusion of a
sperm and an egg.” The single-celled entity that results
from the fusion of a sperm and an egg is a “zygote.” The
policy implications of this are that: (1) If legislation refers
to an “embryo” as the locus of legal restrictions, then this
would not apply to the single celled zygote beforeit divides;
and (2) if an embryo isdefined as the entity resulting from
union of a sperm and the egg, then the entity resulting from
SCNT is not an embryo.*

The term “embryo” is highly emotive, particularly when
juxtaposed to “destroying” in the processof deriving human
ESCs. Those who favour using ESCs for research would
prefer that a different term be used here. As a result, the
terms “ovasome” and “activated egg” are beginning to
appear in the literature. Those who are against using ESCs
insist that the term embryo isappropriate and should be used
in association with the product of SCNT.*

To add yet another layer of complexity to the definition of
the term “embryo,” during the rare process called

uterus. However, recent
experiments in primates have
suggested that one day it could be possibleto create children
from eggs in a parthenogenetic pregnancy — completely
eliminating the need for a male partner in procreation. One
must question, however, whether the product of
parthenogenesisis properly termed an “embryo.”

Life and “potential’—is there a
singularity?

We have noted that it is now no longer necessary that a
sperm initiate the division of an egg to become an entity
(blastocyst) from which human ESCs can be derived. Any
somatic cell can substitute for sperm for this purpose. Ergo,
any cell has the “potential” to initiate life. What, then,
morally distinguishes a somatic cell from a zygote? The
latter isindeed “totipotent,” but its totipotency arises from
a non-totipotent cell.

If the moral value of azygote/embryoisinitspotential to go
on to form a human child, why not extend this moral
consideration to every cell capable of inducing an
enucleated egg into becoming a zygote/embryo? If
destroying ablastocyst/embryo® to obtain ESCsis unethical
because of its potential to go on to become a child, why is
it not similarly unethical to destroy human somatic cells?*®
There is no doubt that somatic cells have “life” and that
since they are human, they have “human life.” If somatic
cells have human life, and have the “potential” to go on to
form ahuman infant, why is it that they are not accorded the
same moral consideration as zygotes or embryos or
blastocysts?

W e suggest that the beginnings of an appropriate distinction
between somatic cells and zygotes (or embryos or
blastocysts) liein the act of sexual union of the sperm and
egg.”” Perhaps it is the sexual conjugation of these two
gametes, with the resultant admixture of DNA and the
crucid event of genetic recombination, with its
unpredictability in terms of the resultant new phenotype,
that imparts the specific moral boundary — a kind of cosmic
biological “singularity” —that is afforded to the zygote and
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its subsequent developmental forms. This, and the further
issues of whether full “human life,” and indeed
“personhood,” with all their moral considerations and
interests, begin at the moment of fertilization, whether the
“singularity” comes at a later stage, or whether moral
considerations, interests and personhood accrue gradually
with embryonic/fetal development,® are thorny issues that
are at the crux of this debate.

Cloning may be unsafe

Recent evidence indicates that animals born through
reproductive cloning using SCNT have genetic
abnormalities.® lan Wilmut, theresearcher wholed theteam
that cloned Dolly the sheep, has recently reported that Dolly
has developed premature arthritis and that thisis likely due
to the cloning process.*’ This raises the likelihood that stem
cells, and by implication, cdls, tissues and organs derived
from them, may be in some way defective and that the
defects may not be apparent until quite late in the life of the
transplanted cells, tissues or organs. However, the science
is at a very early stage and this possibility is one further
argument for continuing research in this area.

Application of the so-called “14 Day
Rule”

The UK Human Fertilisation and Embryology Act** permits
experimentation on human embryos up to the 14-days post-
fertilization stage. The justification for this 14-day rule*’ is
that it isimmediately after this stage (i.e. on day 15) that the
“primitive streak” is formed. Up until that point theembryo
issimply asymmetrical cluster of cells. The primitive streak
gives the embryo a body axis such that head, tail, left and
right can be defined and physically orientated in relation to
each other. A dditional reasons proffered for the 14-day cut-
off point are that up to that point: (1) implantation into the
womb has not yet been compl eted;** and (2) the embryo still
has the potential to split to form identical twins.*

Why can’t we expand and use existing
ESC cell lines?

Some argue that therapeutic cloning and the development of
new cell lines should not be permitted because there are
already in existence numerous existing embryonic stem cell
lines that can be used in research or for developing
therapeutic products. This argument seems reasonable in
light of the fact that one of the characteristics of ESCs is
their indefinite capacity to divide into succeeding
generations of stem cells. However it must be remembered
that scientific knowledge concerning the biology of human
ESCs is still in the very early stages and much more

research needs to be done. The reality may be that existing
cell lines will be insufficient.

Reasons for this include the following:

. It remains difficult physically to grow human ESCs
reliably and in sufficiently large numbers;

. Despite the fact that some 64 existing ESC lines were
believed to exist worldwide in August 2002 (when
President Bush made his announcement regarding the
federal funding of stem cell research)* thesecell lines
do not provide sufficient diversity for research;

. Successive generations of stem cells may be
susceptible to accumulated genetic mutati ons, some of
which may affect the functional characteristics of the
cells;

. L ogistical issues with respect to thedistribution of the
cell linesaswell asintellectual property considerations
may be hindering the distribution of the existing cell
lines;*®

. Jurisdictions are putting restrictions on the sharing of
ESC cell lines,” in the same way that countries have
attempted to control the movement of plant, animal
and human genetic material;*® and

. The existing lines cannot provide “ personalized” stem
cells for auto-transplantation — one of the main
objectives for proceeding with stem cell research and
development of therapeutic cloning.

When used in patients, human ESCs are,
in fact, xenotransplants

. The current definition of xenotransplantation includes
not only cells, tissues and organs from another
species,* but also human cells that, while outside the
body, come into contact with cells or fluids from
another species. For technical reasons, all of the 64
cell lines approved in the United States have been
grown in the presence of mouse cells (that provide
crucia growth factors). Since these human ESCs have
been exposed to murine cells, for regulatory reasons
the FDA would consider them to be the equivalent of
xenotransplants if they, or their progeny, were to be
transplanted into humans. To avoid this regulatory
hurdle it will be necessary to develop human ESCs
without exposure to cells, fluids or tissues of other
species.®

With respect to this point, it is important to note that a
scientist in Singapore has recently developed a technique
that does not require the exposure of ESCsto mouse cellsin
vitro.™
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Conclusion

The science of stem cells, while at a very early stage, is
developing rapidly and creating enormous challenges for
ethicists and policy-makers. Canadian legislators are
preparing to debate Bill C-13,>* a bill that will, if passed,
regulate the development and use of embryonic stem cells.
Legislatorsmust do this in an unsettled and evolving global
regulatory environment concerning embryonic stem cell
research that varies from the permissive (in the United
Kingdom), to the very restrictive (in Germany), to the
apparently conservative (in the United States). They face a
challenging task, for it is difficult for non-specialists to
easily comprehend all of the complexities, not only of the
science and technology, but also of therelevant embryologic
factsthat are so crucia to this discourse. The formulation of
sound policy and legislation requires a thorough
understanding of the science because the moral
considerations involved are intimately linked to them. A
further challenge is that the common terms used in this
discourse have strong emotional associations linked to the
debate about the beginning of life and are confusing, partly
because of different usage (or abusage) over time. Indeed a
case has been made for developing new terminology®® to
remov e the ambiguity and to clarify the issues.

An attempt has been made to clarify the science and the
terminology in the hope that this will assist Canadian
legislators as they face the daunting challenge of debating
Bill C-13.
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the possibility of thergpy. The President’s Council on
Bioethics, Human Cloning and Human Dignity (Washington
D.C.: The President’s Council on Bioethics, 2002) online:
The President’s Council on Bioethics
<http://www.bioethics.gov/cloningreport/glossary.html >
(date accessed: 20 September 2002).
Supra note 7.
Other than in identical twins, who haveessentidly the same
genetic constitution, any cell, tissue or organ transplanted
between two human individuals (all otranspl antation) would
be rejected by the recipient’s immune sysem. To avoid

29.
30.

31.

32.

33.

34.
35.

36.

37.

rejection, drugs can be used to suppress the recipient’s
immune system. If , however, the donor of the somatic cell
for SCNT is the ultimate recipient, he or she will not reject
thetransplanted cells, tissue or organsderived from the stem
cells. Essentialy a transplant of this type is an
“autotrangplant.”

Supra note 7.

See BBC News, “Human Cloning Ban ‘To Become Law”
(29 November 2001), online: BBC News
<http://news.bbc.co.uk/L/hi/uk_politics/1683647.stm> (date
accesed: 11 November 2002). In recent British | egidative
history there hasbeen agreat deal of confusion over whether
there existed a loophole in the expanded Human
Fertilisation and EmbryologyAct, 1990, (U.K.), 1990, c. 37.
Section 3(3)(d) of the Act expresdy prohibits one type of
cloning technique, namely the nuclear substitution of any
cell whilst it forms part of an embryo. Further, s. 3(1) of the
Act requires a licence from the Authority for any creation,
use or storage of a human embryo outside the body. The
techniqueused to create Dolly involves nudear substitution
into an egg and not into an embryo. Thus it is not
specifically covered by s. 3(3)(d). Prolife Alliance and
others have argued that, as fertilisation is not involved, s.
3(I) also doesnot apply. The Prolife Alliance brought alegal
suit against government claiming that organisms created by
SCNT are not “embryos” according to the legidative
definition because they are not created by the fertilisation of
an egg by a sperm. The original high court ruling agreed
withthe position taken by the Prolife Alliance. The Court of
Appeal reversed thelower court’ sdecision. Theresultisthat
any scientigt in the UK that wants to use SCNT requires a
license from the licensing authority (Human Fertilisation
and Embryology Authority). Stop-gap legislation in the UK
was passed to close this perceived |oophole.

Indeed, one of the earlies tasks undertaken by President
Bush’'s Council on Bioethics was to work its way through
this morass of terminology; see The President’ sCouncil on
Bioethics, supra note 26.

Seefor e.g. J.B. Cibelli et al., “Parthenogenetic Stem Cells
in Nonhuman Primates’ (2001) 295 Science 819.

ESCs can a sobe derived fromatype of human tumor called
ateratoma. A teratomais a germ cdl tumor comprised of
elements of different types of tissuefrom one or more of the
three germ cell layers, which include the endoderm,
mesoderm and ectoderm.

Supra note 32.

Theterm “blastocyst” seems more neutral and less emotive
than “embryo.” However, ablastocyst technically issimply
an early embryo.

Every person normally sheds billions of cells from the kin,
mouth, intestine etc. Additionally, human cellsinblood and
leftover tissue are routinely discarded from medica
facilities.

In the case of in vitro fertilization (IVF), fertilization
remains “sexua” in that sperm and an egg are combined in
a process that mimics the natural process wherein the
haploid sperm is fused with the haploid egg to form a
normal diploid zygote. Furthermore, in IVF there is a
specific intention that the resultant blastocyst will be
implanted into the uterus. The purpose of IVF is the
intentional creation of a child that is the combined product
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38.

39.

40.

41.

of gametes from a “mother” and from a “father.”

Conversely, SCNT is a totally asexual process both in

technique and intent.
The positions of the three monotheistic religions are
particularly apt to this part of the debate — particularly the
“singularity” of ensoulment. For further discussion of this
matter, see A.S. Daar & A. Khitamy, “Bioethics for
Clinicians: Islamic Bioethics’ (2001) 164 C.M.A.J. 60; see
also A. Sachedina, “Islamic perspectives on research with
human embryonic stem cells’ in National Bioethics
Advisory Commision, Ethical Issues in Human Stem Cell
Research, Religious Perspectives, vol. 3 (Rockuville,
Maryland: US Government Printing Office, 2000) at G1-G6;
for Roman Catholic views on research involving human
embryonic stem cells see Ethical Issuesin Human stemcell
research (ibid. at G1-G6); for a Jewish contribution to the
discourse, see L. Zoloth, “The ethics of the eighth day:
Jewish bioethics and genetic medicineg” in Ethical Issuesin
Human stem cdl research (ibid. at J1- J26); for views of the
Presbyterian Church see “Presbyterians vote in favor of
fetal, embryonic, and stem cell research”, online: Eurekal ert
<http://www.eurekal ert.org/pub_rel eases/2001-06/SaRN-
Pvif-1406101.php> (date accessed: 12 November 2002);
other positions include the United Methodist Church,
“GBCS Generd Secretary's letter to President Bush to
Extend Moratorium on Human Embryo Stem Cdl
Research”, online: United Methodist Church, Generd Board
of Church and Society <http://www.umc-
gbcs.org/gbpr1l8ahtm> (date accessed: 12 November
2002); and the Southern Baptis Convention, “Resolution
No. 7 on Human Embryonic and Stem Cell Research”,
online: Southern Baptist Convention '99
<http://www.shcannua meeti ng.org/sbc99/res7.htm> (date
accessed: 12 November 2002).
D. Humphrieset al., “Abnormal GeneExpressonin Cloned
Mice Derived from Embryonic Stem Cell and Cumulus Cell
Nuclei” (2002) 99 P.N.A.S. 12889; see a0 K. Eggan et
al., “Hybrid Vigor, Fetd Overgrowth, and Viability of Mice
Derived by Nuclear Cloning and Tetreploid Embryo
Complementation” (2001) 98 P.N.A.S. 6209. We have
mentioned above that as a cell differentiates some of its
DNA is “switched off” and that this is why, despite
originatingin just one cell (the zygote), the body is made up
of many different kinds of tissue. The miracle of SCNT is
that the enucleated egg seems able to reprogramthe genesin
the donated nucleus, winding the clock back from the adult
(somatic, differentiated) state to the most primitive stage
whence embryonic development starts afresh. Exactly how
it does this is still being worked out; it must be a hugely
complex process, explaining the numerous failures. Indeed,
the miracle is that it happens at all, and it is therefore not
surprising that errors can occur.
BBC News, “Cloned Sheep Dolly Has Arthritis’ (4 January
2002), online: BBC News <http://news.bbc.co.uk
[2/hi/science/nature/1741559.¢m> (date accessed: 11
November 2002).
The UK Human Fertilisation and Embryology Act, supra
note 30 set up the Human Fertilisation and Embryology
Authority (HFEA), an overdght body in the UK in 1991. It
ensures that all UK treatment clinics offering in vitro
fertilisation (IVF) or donor insemination, or storing eggs,

42.

45,

spermor embryos, conformto high medical and professional
standardsand areinspected regularly. TheHFEA ischarged
with licensing and monitoring all human embryo research,
and overseeing research in the fidd as wel as considering
the ethical implications of a number of key issues, and
following the national debate.

The Committee of Inquiry into Human Fertilisation and
Embryology, Report (London: H.M.S.O., 1984) at 66. The
14-day period has been criticized by some as being purely
arbitrary. Seeaso D. N. Irving, “ When Do Human Beings
Begin?’ Scientific” Myths and Scientific Facts’online: The
Protection of Conscience Project <http://www.
consciencelaws.org/Examining-Conscience-
I ssues/background/GenScience/BackGenScience02. html >
(dateaccessed: 14 November 2002). Embryosrarely survive
for 14 days in vitro. However, with increasing scientific
knowledge and better tools, it may be possible to maintain
embryos to this stage more easily. The implication is that
until day 14 the embryo does not have much moral value
because it is simply “a loose cluster of undifferentiated
cells’ and that it is only &ter 14 days tha there is
“differentiation, individuality, anervoussystem.” Thisview
isobviously not shared by all. Seefor e.g. Anthony Fisher’s
review of Mary Warnock’s 2002 book “Making Babies is
therearight to have children” (28 September 2002), online:
The Tablet <http://www.thetablet.co.uk>.

Historicdly the term“embryo” was used by many only after
implantationinto theuterus. Prior toimplantation, the entity
has been termed a “pre-embryo,” but this term (perhaps
originatingin botany) is not often used today. “Pre-embryo”
isfraught with difficulties, sinceto some peopleit indicated
less need to worry about the rights of the entity being
discussed, since “pre” implies “not yet”. A term that was
used for awhile and for which some presuppose aderivation
of “pre-embryQ” is " pre-implantation embryo,” which is a
much more neutral term and one that happensto befactually
correct.

In other wordsthereisstill some “totipotentiality” although
such totipotent cells have not been found or purified at this
stage of embryonic development. Thisdoes not appear to be
a convincing argument. The logic for this may be that the
“personhood” is not yet fixed if thereis still some potential
for another “person” to come into existence.

President George W. Bush, “Remarks by the President on
Stem Cell Research”, Remarks (Washington D.C.: Office of
the Press Secretary, 2001) onlinee The Whitehouse
<http://www.whitehouse gov/news/rel eases/2002/08/2001
10809-2.html> (date accessed: 20 September 2002). Bush's
decision doesnot apply to state funding of embryonic stem
cell research. Indeed in 2002, California passed a law
allowing embryonic stem cell research and the use of SCNT
for therapeutic cloning; U.S., S.B. 253, AnActto add article
5 (commencing with Section 125115) to Chapter 1 of Part 5
of Division 106 of the Health and Safety Code, relating to
medical research, 2001-02, Reg. Sess., Cd ., 2001 (enacted).
For commentary on the bill see California Advisory
Committee on Human Cloning, Final Report, online:
Stanford Law School <http://www.law.stanford.edu/
features/greely/>. At the time of President Budh's
announcement concerning the use of federal funds for stem
cell research, it was claimed that there were 64 such cell
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46.

47.

48.

49.

&

linesin existence around theworld. In the United States,
federal funding isonly available to research conducted
using cell linesin existence prior to August 9, 2001, the
date of Bush’ sannouncement. In fact, the redity seems
much more restrictive. Scientists have complained that
only a few of these lines are actudly available.
Moreover, some of the avalable lines are sad to be
difficult to cultivate, and in some casescarry hefty price
tags or heavy intellectual-property entanglements; see
Editorial, “A human stem cell project?’ (2002) 418
Nature 1.
“Growing Pains of Stem Cell Research,” Editorial, The
Washington Times (28 Augug 2002) A20.
K.S. Jayaraman, “India Shuts Door on Embryonic Export
Market” (2002) 419 Nature 238.
D. Dickson, “China Brings in Regulations to Put a Stop to
‘Genetic Piracy’” (1998) 395 Nature 5.
Thecurrent working definition of “xenograft” within Health
Canada includes the transfer of living cells, tissues and
organs from one species to another (animal-to-human
transplantaion) as wel as human body fluids, cells, tissues
or organs having ex vivo contact with live non-human
animal cells, tissues or organs (Personal communication,
Amanda Collier, Biologics and Genetic Therapies
Directorate, Health Canada, 2 October 2002). The United
States Department of Hedth and Human Services has a
similar definition.

50.

51.

52.

53.

On the regulation of xenotransplantation in Canada, see
HealthCanada, “ TowardsRegul atory Frameworksfor Blood
and Blood Components I ntended for Transfusion and Cells,
Tissues and Organs Intended for Transplantation”, online:
Health Canada <http://www.hc-sc.gc.calthpfb-dgpsalbgtd-
dpbtg/info_kit_e.pdf> (date accessed: 2 October 2002).
See“First Fully Human Embryonic Stem Cell Line Created
in Joint Singgpore-AustraliaVenture” Transplant News (12
August 2002). ES Cell Internationa and its collaborative
partner, the National Universty of Singapore, announced the
creation of theworld’ sfirst human embryonic stemcell line
grown entirely without exposure to mouse cells or other
non-human components.

An Act respecting assisted human reproduction, 2™ Sess,,
37" Parl., 2002 (1% reading 9 October 2002) [Bill C-13].
See the Presdent’ s Council on Bioethics, supra note 26.
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