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Abstract

Stem cells have the ability to produce a large
number of specialised cells or tissue by
regeneration and differentiation. The cells that
regenerate could be known to cure disease or
injury. As a result, they are distinguished from
other cell types by their ability to replicate
themselves. Stem cells offer the potential to
develop cell-based therapies. Such type of
research could lead to novel and improved
treatments for a variety of disorders, including
diabetes, spinal cord injuries, Alzheimer's,
Parkinson's, and heart disease. Stem cell
treatment, also characterized as regenerative
medicine, induce the repair mechanism of
damaged, diseased, or injured tissue using stem
cells and their derivatives. Early-stage embryos
are used to obtain human embryonic stem cells.
Because human embryonic stem cells are
harvested from human embryos, there have
been various concerns raised the moral and
ethical issues in embryonic stem cell research.
On the other hand, reprogramming of somatic
cells to make induced pluripotent stem cells,
avoids the moral and ethical issues that come
with embryonic stem cell research. In human
stem cell research in addition to moral issues,
informed consent to donate materials, critical
downstream research, premature clinical trials
and oversight all issues occur. To ensure that
stem cell research is carried out in an ethically
acceptable way, these ethical and policy issues
must be discussed along with scientific
challenges. This article examines these
challenges and how they are addressed in India
are explained.

Keywords: Stem cell, regenerative medicine,
induced pluripotent cells, clinical trial, India.

1. Introduction:

A stem cell is a type of cell that has the ability
to divide (self-replicate) indefinitely, often
throughout an organism's lifetime. Stem cells

can differentiate (give rise to) the many various
cell types that form the organism if given the
appropriate conditions or inputs. That is, stem
cells have the ability to mature into adult cells
with distinct structures and functions, such as
heart cells, skin cells, or brain cells.!

As a reason, stem cells have the potential to
function as regenerative therapy for damaged
cells. The field of "regenerative medicine" is
where a lot of research is currently being done
to see whether stem cells may be used to treat
diseases and injuries." In the development of
regenerative medicine stem cell research (SCR)
plays a key role.

Though stem cell research (SCR) is one of the
most exciting areas of the life science today, it
has created lot of controversies and raised
various ethical and moral issues on the use of
embryonic/foetal stem cells in research. The
arguments against using these cells centre
around the fact that their production involves
destroying human embryos and, therefore,
human life. As a consequence, the ethical
debate now focuses on defining the stage at
which life is considered to begin, and therefore
from what point the embryo should be
protected.” Another ethical aspect of human
embryonic stem cells (hESCs) is the donor and
recipient's safety and informed consent for
oocyte procurement and stem cell products,
respectively. Ethicists are concerned about the
appropriate conduct, fairness, and marketing of
research in order to minimise ethical
difficulties, stress, suffering and pain. And for
those various guidelines for ethical conducts
have been made by professional groups.” Yet
adult stem cells (ASCs) avoid ethical issues
associated with hESCs, still hESCs are more
effective than adult stem cells for the following
major issues, adult stem cells are present in very
minute quantity in adult tissues; difficulty in
identification, isolation, maintenance in
laboratory."!
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The discovery of Induced pluripotent stem cells
(iPSCs) raised the possibility that hESCs
research would no longer be necessary, thereby
circumventing the ethical issues present in
embryonic research. To date, this has not been
the case: the stem cell field continues to rely on
both hESCs and iPSCs research to progress the
understanding of pluripotency and its potential
applications.”" In stem cell research broader
ethical questions include tissue ownership,
informed consent when donating cells for stem
cell banking, patient safety and data protection,
and access to treatments. "

In India, the political and legal guidelines have
always promoted research on stem cells
whether using hESCc or ASCc. The various
government departments, ministries, private
research institutions and Research and
Development (R&D) companies in various
public research institutions, hospitals and
private industry are supportive in stem cells
research.X Despite of that rapidly increase of
unethical practices in India, stem cell research
has given rise much discussion in India within
science, law and politics as well as
philosophical and ethics.*

1.1 Types of stem cell

SCR is classified into embryonic stem cells,
adult stem cells, cord blood stem cells and
induced pluripotent stem cells as per the
sources.

1.1.1 Human Embryonic stem cells (hESCs)-
hESCs are the "mother” of all other cell types
in the body, and it comes from the blastocyst
stage of the human embryo. These cells have
the ability to transform into a variety of
different tissues in the human body.”

1.1.2 Adult stem cells (ASCs)- ASCs are
distributed throughout the body, and their role
to repair the organ or tissue inside which they
exist at any time during one's life. X"

1.1.3 Cord blood- Umbilical cord blood (UCB)
collected from the umbilical cord differs from
the peripheral blood in its properties. It is one
of the most abundant sources of hematopoietic
stem cells, which have the properties of self-
renewal as well as the ability to differentiate
into myeloid and lymphoid cell lineages. "
1.1.4 Induced pluripotent stem cells (iPSCs)-
iPSCs have characteristics similar to embryonic

stem cells, are another ground-breaking
technology in stem cell research. These iPSCs
were developed by reprogramming somatic
cells into the pluripotent stem cells in the
presence of the transcription factor SOKM
(Sox2, Oct4, KIf4 and c-Myc).V

2. Medical Prospective

Currently, several stem cell therapies are
possible with the development of stem cell
research. There are several reports that have
reviewed the outcome of the use of different
types of stem cells in various clinical trials. ™ A
few examples of stem cell research cover spinal
cord injury™, glaucoma* cardiovascular
disease™, diabetes*™ liver injuries™, corneal
disease™, osteoarthritis™  graft-versus-host
disease®™'and more recently therapeutic
strategies for the management of COVID-19
patients.* Stem cell research has the potential
to improve and accelerate drug screening, drug
discovery, and pre-clinical toxicological
assessment of new drugs.™

3. Challenges in stem cell research

In the realm of medical research that involves
biological material and humans as subjects, it is
critical to explore ethical, philosophical, and
religious perspectives in order to formulate
rules and establish regulations that respect the
dignity and fundamental human rights of
individuals.

3.1 The source of human embryonic stem cell
line

Discussions about the human embryo are
frequently framed in terms of the embryo’s
moral status. An important distinction arises
between those who regard the embryo as a
person with all the protections accorded to
fellow members of the human community and
those who regard the embryo as deserving
respect as a potential human being but not the
same respect accorded to persons. Vi
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While the ethics behind the use of two sources
‘surplus embryos’!, and ‘research embryos’?,
are advocated on the basis that surplus embryos
are not intentionally created, but are readily
available for use by scientists, and research
embryos are specifically created by scientists to
conduct study. " The majority of authors
argue that using embryos in the derivation of
human embryonic stem cells, rather than
discarding them, has the potential to improve
human lives ™

There is no end of discussion on the moral
status of embryo consequently regardless of
moral and legal embryo status, the creation of
the primitive streak has been urged as a key cut-
off point in embryo research.** The 14-day
limit is found in several international scientific
and medical society guidelines, for example the
International Society for Stem Cell Research
(ISSCR)?, included a 14-day limit on human
embryo research,

3.2 Religious perspectives on the embryo
research

The ethical viewpoints of Buddhist, Hindu
leaders supports the donation of leftover IVF
embryos for embryonic stem cell research, on the
basis of noble cause of saving lives, alleviating
suffering and other noble intentions of research.
Islamic discussions also point in the same
direction. While Catholicism firmly opposes
ESCR, regardless of the source of embryos, they
believe in holiness of life that begins in an embryo
at the time of fertilization.** According to
Judaism, a foetus is "like water" before the 40th
day after conception and only then does it begin
to develop into a person. Therefore, research
using embryos to help save life is permissible
3.3 Biologic challenges

Aside from ethical problems relate to source of
embryonic stem cells, the greatest obstacle to
clinical use of hESCs-based therapy is safety
concerns. The pluripotency that allows hESCs to
create hundreds of distinct cell types also makes
them challenging to manage after in vivo

! leftover embryos from infertility treatments

2 embryos created specifically for research
purposes

3 The ISSCR is the world's largest professional
society for stem cell researchers, dedicated to
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transplantation. Teratomas, tumours that possess
all three germ layers, may arise if undifferentiated
hESCs are implanted.**" Other challenges are the
recognition and proper isolation of stem cells
from a patient’s tissues and major obstacle to
successful  stem  cell transplantation s
immunological rejection.**V

4. Regulation in India

In India the Guidelines for Stem Cell Research
and Therapy in 2007 was a first step to
provide guidance and facilitate human stem cell
research while limiting exploitation of
vulnerable individuals by the government,
which were revised after public consultations in
2013V and 2017 again. The most recent
National Guidelines for Stem Cell Research
(NGSCR 2017) »ii \were released by the
Indian Council of Medical Research (ICMR), in
collaboration with the Department of
Biotechnology (DBT). To regulate stem cell
research, a National Apex Committee for Stem
Cell Research (NAC-SCRT) has been
established, to oversee research activities, and
putting into place guidelines for basic and
clinical research at the National Level. NGSCR
2017 mandate registration of Institutional
Committee for Stem Cell Research (ICSCR)
and Institutional Ethics Committee (IEC), with
National Apex Committee for Stem Cell
Research and Therapy (NAC-SCRT) and
Central Drugs Standard Control Organization
(CDSCO),  respectively.  The  guideline
considered ASCs and UCB stem cell research
in permissible categories whereas reproductive
cloning in prohibited category.* Stem cells
and their derivatives are categorised as
'Investigational New Drug (IND)' or
'Investigational New Entity (INE)" once used
for clinical purposes, according to the Drugs
and Cosmetics Act 1940.X The only exception
is the use of haematopoietic (blood-forming)
stem cells to treat blood diseases which is
considered as proven therapy.

promote stem cell research to enhance
scientific understanding, treatments, and cures
that improve human health.
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CDSCO Ministry of Health and Family Welfare
Notification, April 4, 2018, GSR 334(E))
categorize certain stem cell interventions as a
drug according to it, stem cell and stem- cell
based products derived from substantial, or
more than minimal, manipulation would be
considered a drug. The ICMR has expressed its
concerns to the CDSCO and stressed that
minimally manipulated stem cells must also be
included under the category of a new drug as it
may give a way to flourish unproven stem cell
practice to practitioner in India (Scroll.in,
2018)." Where the New Drugs and Clinical
Rules, 2019 were notified which included
‘stem cell derived products’ without creating
any exemptions for ‘minimally manipulated
stem cells’. Yet again concern is New Drugs
and ClinicalTrial Rules, 2019 do not define
stem cell-derived products at all.

Despite these benefits of stem cell research for
remedy of all ill, it is very hot topic of debate in
India. Many years ago, the council set ethical
criteria for medical research “But legislation to
enforce guidelines and introduce penalties for
violation is pending,” said Vasantha
Muthuswamy, the council's deputy director
general. Several clinical studies have been done
in India without regulatory authorisation during
the last decade by both public and private
doctors Xl

In order to curb the unethical practices, the
ICMR has recently released a scientific
document, “Evidence Based Status of Stem
Cell Therapy for Human Diseases” for creating
awareness and understanding regarding
experimental use of stem cells under the
purview of clinical trial." This demonstrates
how stem cell regulatory organizations in India
are always assessing ethical and scientific
elements of SCR and taking the necessary steps
to educate the public about it.

5. International legal aspect

The United Kingdom (UK) was the first
country to regulate artificial reproduction and
embryo research, ‘Human Fertilization and
Embryology ~ Act™V. Different countries
address stem cell research regulation in
different ways. In several ways, this reflects the

disparities in sentiments regarding the human
embryo held by people all around the world.
Similar viewpoints are frequently replicated in
the laws of these countries, not always though.
For example, UK where there is a strong belief
that the human embryo is not developed enough
to enjoy such protections, both the creation and
importing of embryos for research purposes are
permitted (and the production of cloned and
hybrid embryos). Embryo creation is prohibited
in some nations that express moral concern
about this type of research, but their importation
and use are permitted; examples include
Germany and ltaly. Human embryo research
is permitted in Australia, Canada, Japan, the
Netherlands, Spain, South Korea, and Taiwan,
but only on embryos created via IVF and
donated for research*™ Although China and
India do not have law, their national hESC
recommendations specify a 14-day
restriction Vi xlix

Whereas some countries stem cell policies do
not include a 14-day limit, allowing unethical
practices to flourish. For example, Japan and
South Korea. The Act on Regulation of Human
Cloning Techniques in Japan does not specify a
14-day limit, but the Ministry of Education,
Culture, Sports, Science and Technology's
national recommendations do.""

It is apparent that developed nations have
strengthened  their stem cell research
regulations to ensure sound research
procedures/processes that encourage ethical
research methods for the benefit/protection of
their citizens. In contrast, the lack of regulation
in underdeveloped countries differs sharply
with the regulatory systems in developed
nations, contributing to the proliferation of
experimental stem cell therapy.

6. Conclusion

Stem Cell Research in India will be of great
advantage, as therapies generated in India
would cost less than treatments industrialized in
developed countries due to India’s low R&D
cost and process engineering advantages." But
as stem cell science moves from the laboratory
to the clinic and the experimental treatment of
patients, in India it does so in a governance
vacuum. " Though India taking steps in this
direction and promoting stem cell research in
country but there is gap in the regulation as well
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Country Regulation Comment

Austria Reproductive Medicine Act (1992, | Prohibition using cells capable of development
amended 2001, 2004, 2008, 2009, | for purposes other than medically assisted
2010, 2014, 2015, 2018) procreation.

Brazil Biosafety Law (2005, amended 2007) | Prohibition of “genetic engineering on human
germ cells, human zygotes or human embryos”
but do not address a development limit or other
restrictions on human embryo research.

India National Guidelines for Stem Cell | Establishment of new hESC lines from spare,

Research 2013(updated in 2017) supernumerary embryos is permissible

Italy Rules on  medically assisted | Research on human embryos is banned.

procreation (2004)
Russia Federal Law on Biomedical Cell | Prohibition on the use of human embryos
Products,
Switzerland | 2003 Federal Act on research | 7-day limit, prohibition on the creation of
involving embryonic stem cells research embryo, creation of a clone, chimera, or
hybrid but permit use of surplus embryos for the
derivation of embryonic stem cells
Canada Assisted Human Reproduction Act | Permissible derivation of embryonic stem cell
(2014) lines from left over embryos., prohibition on the
Tri-Council Policy Statement: Ethical | creation of chimeras or hybrids.
Conduct for Research Involving
Humans (2014);
Spain Biomedical Research Law (2007, | prohibits creating human pre-embryos and
amended 2011) embryos for research purposes, but it does permit
Techniques of Assisted Human | SCNT.
Reproduction Law (2006, amended
2007, 2011, 2015)
United 1990 Human Fertilisation and | Approved SCR on human embryo isolated from
Kingdom Embryology Act, amended in 2009 supernumerary embryo, permits human embryo
2001 Human Reproductive Cloning | research prior to 14 days, the embryos can also be
Act created for research purposes.
2004 Human Tissue Act
Germany Embryo Protection Act (1990, | The use of embryos for research is heavily
amended 2011) restricted
Stem Cell Act (2002, amended 2017)

as monitoring process which

IS mainly

responsible for the rapidly increasing unproven
stem cell therapy in India."™ Legislation and
policies may turn out to be effective in
minimizing the marketing of immature and
unproven SC research (often with unidentified

risks and side effects) to unaware patients by
scientists and physicians."
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