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The use of stem cells in research has caused much controversy and ethical dilemma.
The primary source of stem cells is human embryos, a source which has been
confronted with objections based on ethical, moral, and religious positions. Jordan has
passed the first of its-kind Statute in the region, aiming at regulating the use of stem
cells both for therapeutic and research purposes. The Statute adopted a regulatory
approach between the restrictive and intermediate. The Statute, however, pays more
attention to stem cell banking in many of its articles. Many critical aspects in regulating
stem cell research activities are overlooked. This is including but not limited to the
process of informed consent, protecting privacy, maintaining confidentiality, the need
for a national entity responsible for regulating embryonic stem cell (ESC) research, and
requirements of monitoring activity. The authors recommend further review of the current
Statute in light of the deficiencies discussed so as to develop a more comprehensive
and coherent Statute.
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INTRODUCTION

“The power of regenerative medicine,” “The greatest scientific health breakthrough in 100 years”
and so many other attractive promises counting on stem cells as a tempting therapy for a
continuously expanding list of medical disorders including neurodegenerative disease, diabetes
mellitus, and heart disease, to name only a few. However, the use of stem cells has raised lots of
controversies and ethical debates. The primary source of stem cells is the human embryo; a source
that has been confronted by objections based on moral, ethical, and religious grounds (Fadel, 2012).

In countries with a Muslim majority, bioethics is highly dependent on and typically inseparable
from religious jurisprudence. Legislation and bioethics principles in many Islamic countries are
based on four sources of Islamic law collectively known as Shari’ah: the Holy Quran, Sunnah, Ijma’
(Consensus), and Qiyas (Analogy) (Al-Bar and Chamsi-Pasha, 2015a).

During the Islamic World League meeting held in Makkah al-Mukarramah, Saudi Arabia, in
2003, the Islamic Fiqh Council has agreed that it is permitted to obtain, grow, and use stem cells for
therapeutic or permissible scientific research, if the source of the specimen is legitimate (Muslim
World League, 2020). Most Muslim scholars agree that human life beings somewhere between
40 or 120 days after conception (Walters, 2004; Al-Aqeel, 2009; Dajani, 2014). While there is
unanimous opinion that human life after ensoulment must not be transgressed against, difference
of opinion exists when exactly ensoulment takes place, and with regard to the sanctity of the embryo
prior to this phase.

Frontiers in Genetics | www.frontiersin.org 1 July 2020 | Volume 11 | Article 657

https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/journals/genetics#editorial-board
https://www.frontiersin.org/journals/genetics#editorial-board
https://doi.org/10.3389/fgene.2020.00657
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fgene.2020.00657
http://crossmark.crossref.org/dialog/?doi=10.3389/fgene.2020.00657&domain=pdf&date_stamp=2020-07-17
https://www.frontiersin.org/articles/10.3389/fgene.2020.00657/full
http://loop.frontiersin.org/people/974762/overview
http://loop.frontiersin.org/people/99251/overview
http://loop.frontiersin.org/people/941674/overview
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


fgene-11-00657 July 17, 2020 Time: 16:44 # 2

Al-Tabba’ et al. Stem Cell Statute in Jordan

Reproductive and therapeutic cloning shares many of the
same techniques; nonetheless, they differ in their purpose.
Reproductive cloning aims to create an identical copy of a human,
whereas therapeutic cloning aims to produce embryonic stem
cells (ESCs) to restore injured or diseased tissue or to be used
in research (National Human Genome Research Institute, 2017).
Ultimately, in March 2005, the 191 U.N. member states agreed
to prohibit the use of human reproductive cloning (UNGAOR,
2005). Similarly, the Decree by the International Islamic Fiqh
Academy of the Organization of Islamic Conferences (OIC-
IFA) in Jeddah, during its 10th session in 1997, forbade all
methods of human cloning that lead to human reproduction
(Al-Aqeel, 2005).

STEM CELLS LAWS

Stem cell laws and policies regulate research, sources, and uses
of stem cells in humans including reproductive and therapeutic
cloning, ESC research, and cord blood banks. They vary
significantly by country and have raised many concerns and
controversies. A survey of national ESC and human cloning
policies in 50 countries worldwide reported unanimous banning
of reproductive cloning of human beings (45 by national laws and
five by national guidelines). Many also prohibit human cloning
for therapeutic or research purposes (32 by national laws and
five by national guidelines) (Isasi and Knoppers, 2006a). Yet, it
has been noted that 21 countries have no clear policy on ESC
research. Most of the countries that have adopted public policy
to permit the use of ESCs or gametes in research are governed
by strict conditions (16 countries by national laws and seven by
national guidelines). The remaining countries clearly prohibit the
use of embryos in research (Isasi and Knoppers, 2006a).

In the past decade, the Arab World has witnessed a dynamic
change in stem cell research, whereby several countries are
proactively supporting stem cell research by seeking funding
initiatives, building research facilities, and creating research
programs (El-Awady, 2008; Yahia, 2013; Abumaree et al., 2014).
A very recent example is a stem cell center in the United Arab
Emirates (UAE), where researchers are developing a treatment
for COVID-19 using stem cells to regenerate damaged lung cells
(Al Arabiya English, 2020). Moreover, the number of cord blood
banks has grown remarkably (Table 1). This could be related to
factors such as increased disease incidence and decreased fertility
rates (Matsumoto et al., 2015).

Despite this, only Saudi Arabia, Egypt, Tunisia, and Algeria
have a few non-comprehensive stipulations regulating the use of
stem cells in research, according to a report in 2011 (UNESCO
Cairo Office, 2011). In 2012, the Supreme Council of Health
in Qatar has developed a set of permissible policies for stem
cell research, which has not been legally enforced to this
date (Wadvalla, 2012). In 2015, Saudi Arabia have issued a
second edition of its Law of Ethics of Research on the Living
Creature (originally issued in 2010) to include ethics of stem
cells research (National Committee of BioEthics [NCBE], 2016;
Editor and Edwards, 2017).

It is noted that most stem cell research activities in the Arab
World are being conducted in the absence of any regulatory

policies and/or public discussions (Flynn and Matthews, 2010).
A special piece published in Nature Middle East in 2013 revealed
that despite challenges to reach consensus on ethical polices
of stem cell research in many Arab Countries, researchers
are still pursuing stem cell research and attempt to become
leaders in stem cell therapy, especially in diseases most prevalent
in the region (Yahia, 2013). A study in 2010 identified 51
published articles on stem cells from seven different Arab
countries over a 10-year period (1998–2008). These countries
included: Saudi Arabia (n = 19), Egypt (n = 12), UAE (n = 6),
Lebanon (n = 4), Tunisia (n = 4), Kuwait (n = 3), Morocco
(n = 2), and Jordan (n = 1) (Flynn and Matthews, 2010).
Another study in 2014 identified 1141 published articles on
stem cells from the Arab World in the period from 2005 to
2014 with Saudi Arabia (n = 413) and Egypt (n = 324) being
the biggest contributors (Figure 1) (Arab Scientific Community
Organization, 2014). The number of clinical trials using stem cells
retrieved from www.clinicaltrials.gov in June 2019 is shown in
Figure 2 (unpublished data).

Scientists in these countries usually depend on religious
rulings to guide and outline permissible practices. These rulings,
however, lack the necessary structure to nurture international
collaborations with countries having adopted formal laws
(Gottweis et al., 2009; Flynn and Matthews, 2010). The
presence of national stem cell research policies is directly
related to a country’s stem cell research output. Hence, national
regulation plays a pivotal role not only in regulating stem cell
research activities and protecting the welfare of the public, but
also in determining the productivity of stem cell researchers
(Levine, 2008).

THE JORDANIAN STEM CELL STATUTE
(JSCS)

Before the inception of the statute, and in line with other
Islamic countries, the norm was for religious scholars to meet
and make decisions concerning matters of jurisprudence that
relate to all issues of life. In 2008, one of the co-authors (RD)
took a novel approach by establishing a committee composed
of multiple stakeholders, including physicians, scientists, Arabic
language experts, and religious scholars, to contemplate and
explore issues related to stem cell therapy and research
along with associated social and ethical issues. The committee
created a list of the issues related to stem cell therapy and
research, and each issue was then examined to determine
if consensus exists. If consensus existed, the committee
either agreed or reassessed the verdict. In the absence of
consensus, the issue was studied further (Dajani, 2017). The
findings of this committee were presented at the “Belief in
Dialogue” conference organized by the British Council in 2011
(Dajani, 2011).

In parallel, a body of scientists and physicians led by the
Director of the Cell Therapy Center at the University of
Jordan actively lobbied with government officials to create
a Statute to guide stem cell therapy and research. The
urgency was a result of the establishment of the first stem
cell regenerative therapy center in Jordan. The Science and
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TABLE 1 | Cord Blood Banking Options in the Arab World (Matsumoto et al., 2015).

Bank Type Storage Location Collection Office Location(s)

BabyCord Private United States (Boston) Jordan (Amman)

Biovault Family Private United Kingdom (Plymouth) Lebanon, UAE

CellSafe Private Egypt (Cairo) Egypt

Cells4Life Private United Kingdom (Burgess Hill, Essex) Bahrain, Egypt, Jordan, Kuwait, Lebanon, Qatar,
Saudi Arabia, UAE

Center for Stem Cell Research and
Regenerative Medicine

Public Egypt (Assiut) Egypt

Cryo-Save Private Priv UAE (Dubai), Belgium (Niel) Egypt, Kuwait, Oman, Saudi Arabia, UAE

DCRC Hybrid UAE (Dubai) UAE

Future Health Biobank Public United Kingdom (Nottingham),
Switzerland (Châtel-St-Denis)

Bahrain, Egypt, Jordan, Kuwait, Lebanon,
Morocco, Qatar, Saudi Arabia, Syria, UAE

KAIMRC Public Saudi Arabia (Riyadh) Saudi Arabia

KFSH-RC Public Saudi Arabia (Riyadh) Saudi Arabia

KHCC Public Jordan (Amman) Jordan

Precious Cells Private United Kingdom (Middlesex) Jordan, Lebanon, UAE

Smart Cells Private United Kingdom (West Drayton) Egypt, Jordan, Kuwait, Lebanon, Syria, UAE

Sultan Qaboos Univ. Hospital Oman (Muscat) Public Oman

Virgin Health Bank Private, Hybrid Qatar (Doha) Qatar

Technology Ethics Committee and the Ministry of Education
were also consulted. The Statute was finally approved in
2014 by the General Iftaa’ Department of Jordan (the council
of Muslim scholars) (Iftaa’ Department, 2019a) before its
enactment (Dajani, 2014). In 2014, by the authority of the
King of Jordan, Statute number 10 on Stem Cells was
issued under Law number 47 on Public Health (Article 6)
(The Hashemite Kingdom of Jordan, 2014).

Accordingly, the aim of this paper is to provide an
analytical overview of the content of the JSCS and to explore
its comprehensiveness and consistency. Based on a literature
review of published articles, reports, and guidelines on stem
cells research ethics, regulations, and policies, the authors
identified the most commonly addressed ethical elements
for stem cell research regulations. Consequently, five ethical
elements were derived from the literature including legal status,
regulatory approach, substantive requirements, procedural and
ethical safeguards, and requirements for research governance.
Each of the five ethical elements and its subsections were
discussed briefly. Article(s) in the JSCS addressing each ethical
element were highlighted. Additionally, gaps in any of the
ethical elements, not covered by the JSCS, were specified and
recommendations were made to narrow such gaps.

Legal Status
Legislation governing stem cell research is often hard to
adopt; however, setting rational and consistent ethical
frameworks, with adequate safety and quality safeguards
should be possible (Isasi and Knoppers, 2006a,b). The JSCS
permits the use of stem cells for research including the
restricted use of ESCs if specific criteria are met, based mainly
on the fatwa of the General Iftaa’ Department of Jordan
(The Hashemite Kingdom of Jordan, 2014).
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FIGURE 1 | Stem cells published articles in the Arab World from 2005 to
2014 (Arab Scientific Community Organization, 2014).

Regulatory Approach
In 2006, Isasi and Knoppers created a three-level classification of
the regulatory approaches to ESC and cloning research adopted in
50 countries worldwide. These are restrictive, intermediate, and
liberal (Isasi and Knoppers, 2006a).

Using this classification, we advocate that the JSCS falls
between the restrictive and intermediate approaches. The
restrictive approach prohibits many techniques through strict
regulations or absolute bans, whereas the intermediate approach
allows a wide range of techniques that are controlled and closely
monitored. For example, under the intermediate approach,
stem cell research on supernumerary embryos from in vitro
fertilization (IVF) treatment is permitted (Isasi and Knoppers,
2006a). Aiming to provide efficient and safe mechanisms for
conducting research, the JSCS (Article 3) allows the use of
supernumerary embryos before a defined cut-off date (i.e., 5 days
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FIGURE 2 | Stem cells clinical trials in the Greater Middle East, 2019
(unpublished data).

after fertilization), which is similar to a restrictive approach
(The Hashemite Kingdom of Jordan, 2014).

Substantive Requirements
The majority of international policies have emphasized the
importance of the research goals in promoting scientific
advancement and development of human interests as well
as improving human well-being/health and relieving human
suffering (Isasi and Knoppers, 2006a).

The need for justification for embryo use and/or destruction
in research should always be provided. Substantive requirements
include: (a) the importance of the research aims and rationale
and (b) the method used to achieve such aims (Isasi and
Knoppers, 2006b). Nonetheless, finding a balance between
legitimate purposes and research aims, stem cell sources, and the
conditions under which they have been produced or obtained,
may be difficult to achieve, resulting in contradicting policies
from a legal and ethical perspective.

Article (7) of the JSCS outlines substantive requirements for
the permissible use of stem cells: (a) it is used for a justified
medical/therapeutic or research purpose and (b) is in line with
Islamic and medical regulation in the country (The Hashemite
Kingdom of Jordan, 2014).

Procedural Requirements and Ethical
Safeguards
Stage of Embryonic Development “Cut-Off Date”
The cut-off dates for embryonic development after which
“ethical” research can be carried out on ESCs vary considerably”
(Isasi and Knoppers, 2006a,b).

The majority of Muslim scholars, however, recognize human
life as beginning 40 or –120 days after conception. JSCS, in its
Article (3), permits the use of fertilized eggs not older than 5 days
(The Hashemite Kingdom of Jordan, 2014). The 5 days rule came
as a strict approach to protect human live.

Source of Stem Cells
According to the Iftaa’ Law number (60) of the year 2006, and
the modifying Law number (4) of the year 2009, the Board of
Iftaa’, Research and Islamic Studies is the responsible entity in

Jordan to issue Fatwa on emerging issues of public affairs that
need Ijtihad and to review referred draft laws and regulations
(Iftaa’ Department, 2019b).

Article (3) of JSCS divides stem cells based on their permissible
source into the following categories (The Hashemite Kingdom of
Jordan, 2014):

a. Embryonic stem cells derived from IVF starting from
the date of fertilization and up to 5 days following the
beginning of successive divisions.

b. Adult stem cells derived from: (i) umbilical cord blood after
delivery, (ii) deciduous teeth, (iii) different human tissue
after birth, or (iv) spontaneous legal abortion embryos and
embryonic tissue inside the uterus or umbilical cord or
placenta, and its tissue, amniotic fluid whether inside or
outside the uterus.

c. Human induced pluripotent stem cells (iPSCs), which are a
type of pluripotent stem cells generated directly from adult
cells provided they are not implanted into a woman’s uterus
and/or used for reproductive purposes.

d. Stem cells created through somatic cell nuclear transfer
(SCNT) into unfertilized human eggs or zygotes provided
it is not implanted into a woman’s uterus and/or used for
reproductive purposes.

e. Stem cells created through the transfer of human somatic
cell nuclei into non-human animal eggs provided it is
not implanted into a woman’s uterus and/or used for
reproductive purposes.

Additionally, Article (9) of JSCS prohibits the procurement
of stem cells unless it is from one of the permissible sources
according to Shari’ah and defined by Ijtihad made by the scholars
of the General Iftaa’ Department of Jordan (The Hashemite
Kingdom of Jordan, 2014). The above divisions are relatively
similar to the ones announced by the Board of Iftaa’, Research
and Islamic Studies during its ninth session in Amman, Jordan
(03 October 2013) (Board of Iftaa’ R and IS, 2014). However, one
essential difference is source (d): stem cells created through SCNT
into unfertilized human eggs or zygotes, which is included as a
permissible source in the JSCS but not included as a permissible
source in the announcement of the Board of Iftaa’, Research and
Islamic Studies (Board of Iftaa’ R and IS, 2014; The Hashemite
Kingdom of Jordan, 2014).

Creation of Embryos Specifically for Research
Embryos created specifically to be used in scientific research
are the most problematic source of stem cells. Some claim
that the use of spare embryos is less controversial than those
created specifically for research purposes (Herder, 2002). Spare
embryos (i.e., supernumerary embryos) are embryos produced
for reproductive purposes and no longer needed, thus will
be discarded. Using such embryos for research is generally
considered less controversial than creating new “potential human
beings” destined to be destroyed and used for research purposes.
Additionally, in IVF programs, some oocytes may not develop
adequately to be implanted or fail to fertilize in the first place,
such products can also be donated for use in research (Campbell,
2005). The JSCS is silent about this issue. It does not specifically
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mention whether or not creating embryos specifically for research
purposes is allowed. However, the Fatwa of the Board of Iftaa’,
Research and Islamic Studies clearly states that ESCs cannot
be obtained from embryos created through IVF specifically for
research purposes. Additionally, the Fatwa does not list ESCs
obtained from SCNT as a permissible source as mentioned earlier
(Board of Iftaa’ R and IS, 2014).

Protection of Donors of Blastocysts, Gametes,
Embryos, and Somatic Cells
The protection of the rights of donors of blastocysts, gametes,
embryos, and somatic cells is addressed in most jurisdictions.
These safeguards include the requirement of free and informed
consent, measures to ensure confidentiality and privacy,
prohibition of financial gains or incentives for the donation,
and prohibition of conflicts of interest between researchers and
medical staff. Each of these will be expanded below.

(1) Free and informed consent: With the advent of
the Nuremburg Code, informed consent became a primary
requirement for research involving human subjects. Informed
consent has gained greater importance in research involving
stem cells (Lo et al., 2004). This includes the need for written
informed consent, disclosure of material information (Kington,
2016) (including researchers’ financial interests), and provisions
for withdrawal of consent (see Table 2).

In alignment with other laws and regulations, the JSCS, in
its Article (8), prohibits the procurement and use of stem cells
regardless of the source, unless a written informed consent is
obtained from the donor or one of the parents or the legal
guardian on a form issued by the Minister of Health (The
Hashemite Kingdom of Jordan, 2014).

(2) Conflict of interest between the medical staff and the
researchers: To ensure that the treating physician has no undue
influence on patients to donate their embryos, it is recommended

TABLE 2 | Example of Information to be disclosed during the Consent Process for
Embryo Donor(s) (Kington, 2016).

Information to be disclosed during the consent process:

• Donation is voluntary and will not affect any healthcare service provided.

• The embryos will be used to derive ESCs for research.

• What will happen to the embryos during the derivation of ESCs for research.

• HESCs derived from the embryos might be kept for many years.

• Donation is made without any restriction or direction regarding the individual(s)
who may receive medical benefit from the use of the ESCs, such as who may
be the recipient(s) of cell transplants.

• The research is not intended to provide direct medical benefit to the donor(s).

• The results of research using the ESCs may have commercial potential;
however, the donor(s) will not receive financial or any other benefits from any
such commercial development.

• What potentially identifying information about the donor(s) will be available to
researchers.

• Donor(s) retain the right to withdraw consent for the donation of the embryo
until the embryos are actually used to derive ESCs or until information which
could link the identity of the donor(s) to the embryo are no longer retained, if
applicable.

• No payments, cash or in kind, will be offered for the donated embryos.

that the treating physician neither be involved in the conduct of
ESC research nor be the one who consents the donor (Lo et al.,
2003, 2004; Caulfield et al., 2007; Lo and Parham, 2009). The
JSCS completely overlooks the issue of the potential for conflict
of interest between medical staff and researchers involved in ESC
research (The Hashemite Kingdom of Jordan, 2014).

(3) Financial gain: Reimbursement to donors for out-of-
pocket expenses is ethically acceptable as it does not provide
any financial advantage to the donor for his/her participation.
Nonetheless, offering larger amounts of out-of-pocket payment
(e.g., remuneration) to donors is debatable (Spar, 2007).

Article (6) of the JSCS prohibits compensation or financial
gain from stem cell donation. In order to avoid any exploitation,
Article (6) also mentions that the Minister of Health determines
the conditions where donation of stem cells is prohibited in
order to protect the general public well-being (The Hashemite
Kingdom of Jordan, 2014).

(4) Confidentiality and privacy: Confidentiality must be tightly
regulated to alleviate potential stigmatization or discrimination.
Donor/participant identifiers must be kept in case needed for
audits by the regulatory bodies for the approval process of new
treatments. However, identifiers will be replaced by a unique code
to preserve confidentiality. Uncertainties about confidentiality
sometimes discourage donors from approving to be re-contacted
(Lo and Parham, 2009).

Under Article (15) of JSCS, all data and records in stem cell
banks are confidential, and shall not be disclosed unless under
conditions deemed by the enacted legislation (The Hashemite
Kingdom of Jordan, 2014). However, it fails to explicitly
ensure provisions for protecting privacy and maintaining
confidentiality in the context of stem cell research. Files with
donors’/participants’ identities should be protected through tight
security measures (e.g., unique code). Computers used to store
such files must be password-protected, not connected to the
internet and stored in a secure room with access limited to
selected personnel from the research team using a card-key
or equivalent system to record each entry and monitor any
inappropriate access.

Requirements for Research Governance
National Authority/Body Responsible
There is a general consensus on the need for regulatory oversight
of assisted reproductive technologies in most jurisdictions.
However, there is no consensus on the type of regulatory
structure (Campbell, 2005).

The development of a centralized, independent, and
transparent public authority mandated to award licenses
and provide oversight of stem cell research activities is
fundamental to ensure responsible governance of science
(Isasi and Knoppers, 2006b).

According to Article (4) of JSCS, the Minister of Health
establishes the “National Committee for Stem Cells.” Of note,
most of the Committee’s responsibilities and duties (Article 5)
focus on drafting and modifying the Statute as well as laying
out specific regulations for stem cell banking in accordance
with international standards. Surprisingly, nothing is mentioned
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about oversight of stem cell use in research (The Hashemite
Kingdom of Jordan, 2014).

Requirement for Monitoring Activities
To ensure good clinical and laboratory practices, monitoring
activities are needed. Article (19) of the JSCS states that
based on the delegation of the National Committee for Stem
Cells, the Minister of Health issues the licensing requirements
for stem cell banks including technical standards, equipment
requirements, and qualifications of the employees and their
expertise. In addition, the Minister of Health is responsible for
the overall quality management design of the bank, including
quality management programs, as well as confidentiality and
safety measures needed to ensure the safety and integrity of the
samples (The Hashemite Kingdom of Jordan, 2014). However,
well-defined monitoring activities or assessment of compliance
with the legislation for research involving human embryos and
stem cells are not mandated under the Statute.

Institutional Oversight of Stem Cell Research: Ethics
Review and Approval
As mentioned before, stem cell research must show scientific
validity to justify the use of human embryos and stem cells. Stem
cell research may raise some ethical concerns that are beyond
the capacity or scope of Institutional Review Boards/Research
Ethics Committees (IRBs/RECs), as members often lack the
expertise and training to review the highly specialized stem cell
research projects. Moreover, some ethical issues related to stem
cell research are related to other ethical issues including the
consequences of transplanting human stem cells into non-human
animals, which may result in transferring unique human traits
into animals, such as human cognition (Campbell, 2005; Scott,
2008; Caulfield et al., 2015).

A highly specialized stem cell research oversight (SCRO)
committee is needed at each institution. It should be comprised
of basic scientists, IVF physicians, embryologists, legal and
ethics experts in addition to patient advocates and community
representatives. It would be responsible for the review, approval,
and oversight of stem cell research, and should work closely with
the IRB/REC when human participants are involved. Examples
include “Embryonic Stem Cell Research Oversight Committees”
(ESCROs) in the United States, “Stem Cell Oversight Committee”
(SCOC) in Canada, and “Institutional Committees for Stem Cell
Research” (IC-SCR) in India (Campbell, 2005; Zettler et al., 2007;
Scott, 2008; Caulfield et al., 2015).

Many jurisdictions have adapted this “dual review” approach
to guarantee that such complex and highly controversial research
is aligned with certain requirements related to stem cell use in
research. These include: the prohibition of reproductive cloning,
the creation of chimeras, and human germ-line modification, as
well as the source of stem cells and the informed consent of
embryo/gamete donors (Caulfield et al., 2015).

The JSCS is silent on the approvals required before stem cells
can be imported and used in medical research within institutions.
More specifically the need for review and approval of stem cell
research protocols by an IRB/REC is not addressed.

Type of Institute Allowed to Conduct Stem Cell
Research
Very few jurisdictions, if any, have set limitations on the type
of institution allowed to conduct stem cell research. The private
sector usually prioritizes research with high potential of financial
gain and non-profit organizations focus their research on a
specific disease or demographic according to their scope of work.
These differences in funding priorities can create social justice
issues. On the contrary, funding decisions in the government and
public sector are usually guided by the health needs of the society
minimizing such injustice (Dresser, 2006).

Article (9) of the JSCS prohibits the collection, procurement,
storage, or use of ESCs for therapy or research, unless
executed by a specialized governmental institution or publicly
funded academic institution (The Hashemite Kingdom of
Jordan, 2014), for example, public universities and governmental
research centers.

Criminal Sanctions
Good governance calls for provisions that contemplate sanctions
and enforcement mechanisms. A survey on ESC and human
cloning regulations, adopted in 50 countries, found that 27
countries have set statutory provisions (Isasi and Knoppers,
2006a). Nonetheless, differences in the statutory responses exist,
with some considering engagement in the prohibited activities or
violation of the regulatory requirements to be a criminal offense,
punishable by imprisonment; while others punish transgressions
only with civil fines.

Since the JSCS is under the Public Health Law, Article (18)
states that punishments/sanctions specified in the Public Health
Law are enforced if there is contravention of any article of the
Statute (The Hashemite Kingdom of Jordan, 2014). According
to Article (66) of the Public Health Law, these punishments
may include imprisonment from 2 months to 1 year and/or
a monetary fine from 500 to 1000 Jordanian Dinars (The
Hashemite Kingdom of Jordan, 2008).

DISCUSSION

The JSCS is the first step in the journey of developing a
comprehensive law. Although it came with the intention to
produce a comprehensive Statute for stem cell therapy and
research, it focused primarily on stem cell banking as the initial
committee was most interested in the practical and relevant issues
that existed at the time. However, it did not explicitly state that
it was the duty of the Statute to stay abreast of new advances
in science and to produce verdicts on any situation resulting
from such new advances that could impact or affect research.
Examples of new advances include: three-parent babies, CRISPR
and gene editing, uterus transplantation, etc. Therefore, plans to
update the Statute to address these issues are being discussed
in the meantime.

In general, the JSCS permits the use of stem cells in research
including ESCs under certain conditions. The JSCS appears to
have adopted a policy approach that falls between restrictive and
intermediate. This is expected as Jordan is one of the developing
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countries with advanced health care services in the region and a
recent increase in the number of clinical trials. At the same time,
religion and cultural factors play an important role in shaping
laws and policies within the Jordanian jurisdiction (International
Intellectual Property Institute [IIPI], 2004).

The JSCS integrates many of the common elements of
the stem cell regulations stated in the literature. Essential
aspects covered by the Statute include the justification of
medical/therapeutic need or research purpose, the need for
written informed consent from the donor or one of the parents
or the legal guardian, and the licensing requirements for stem cell
banks, including technical standards, required equipment, and
qualifications/expertise of the employees.

Many important procedural requirements and ethical
safeguards are also integrated in the Statute. The stage of
embryonic development, with “cut-off date” set at 5 days
from conception, is in line with Islamic faith. In addition,
the Statute lists the permissible sources of stem cells (Article
3) aligned with fatwa by Islamic scholars (Al-Aqeel, 2009;
Board of Iftaa’ R and IS, 2014).

Moreover, the JSCS prohibits compensation or financial
gain from stem cell donation. Being vulnerable, financial gain
may encourage women or their partners to take avoidable
risks, especially those who are poorly educated and have no
employment alternatives. This is consistent with the Jordanian
Clinical Studies Law, which permits research participants to
be compensated for their transportation fees only. The JSCS
also specifies the fines and punishments applied if there is
contravention of the Statute, in accordance with Jordanian
Public Health Law.

Nonetheless, the JSCS is deficient in several aspects and less
consistent in others.

First, when listing the permissible sources of stem cells, the
Statute is very general and does not clearly include the fatwa
for each source and the conditions under which each source
is considered legitimate. Accordingly, several points may be
misunderstood. For example, for source (a) (i.e., ESCs derived
from IVF starting from the date of fertilization up to 5 days
following the beginning of successive divisions) to be permissible,
IVF must meet the following conditions: (i) fertilization must
be between individuals in a valid marriage, (ii) sperm must be
collected from the husband and the eggs from the wife, (iii)
surrogacy is not allowed, (iv) only the number of fertilized eggs
needed for reproduction purposes should be transferred to the
uterus, and (v) the procedure must be performed by a competent
and reliable medical team (Fadel, 2002). Furthermore, the use
of stem cells derived from source (b) (i.e., adult stem cells
derived from spontaneous legal abortion embryos) is allowed
only under regulations that restrict deliberate abortion for
the purpose of donation to research or use it as a tool to
permit illegitimate abortion as it can lead to endorsing such
abortions (Al-Aqeel, 2009). The only source not included in
the announcement by the Board of Iftaa’, Research and Islamic
Studies is source (d) (i.e., stem cells derived through SCNT).
Generally, there is disagreement between Muslim Scholars on
the permissibility of this source. Using SCNT includes the
creation of new embryos specifically for research purposes

followed by the destruction of these embryos to harvest stem
cells, in addition to the use of human cloning techniques.
Moreover, these same techniques could possibly be used to create
human embryos, which can be implanted into a woman’s uterus
and used for reproductive purposes in the absence of strict
oversight and supervision (Campbell, 2005). This, however, is
prohibited worldwide.

Moreover, the Fatwa by the General Iftaa’ Department of
Jordan emphasizes that in order to obtain stem cells from the
above-mentioned sources, it must be ensured that no harm
is caused to the donors’ health. We believe that the above-
mentioned points should be clearly spelled out in the Statute in
order to avoid any possible misinterpretation.

Although the JSCS requires written informed consent, it
fails to address important elements of the process of obtaining
informed consent, especially in the context of stem cell research.

The Statute also fails to address the information that
should be disclosed to participants/donors, including researchers’
financial interests, as summarized in Table 2 (Kington, 2016).
Additionally, one critical ethical issue related to informed
consent is whether donors comprehend key information about
stem cell donation (Woodsong and Karim, 2005). Assessing
comprehension is achievable and has been applied in other types
of research (Lomax et al., 2007). For example, ask participants
to complete a quiz-like interview after disclosure of information
during the consent process (Woodsong and Karim, 2005).

Other international ethical challenges that have not been
addressed by the JSCS include provisions for withdrawal of
consent, requirements of informed consent for the secondary
use of reproductive materials and ESCs, or possible secondary
use in future research. This is very critical, especially since
some donors may object to all types of stem cell research,
while others are more accepting of certain types of ESC
research. For example, some donors might agree to infertility
research, but disagree with research involving the extraction
of stem cell lines or research that may yield commercial
products or patents. Literature shows that people commonly
hold unique emotional and moral values when it comes to
their reproductive materials, in comparison with other tissues
(Lo and Parham, 2009). Furthermore, the JSCS only includes
provisions for ensuring privacy of the donor and maintaining
confidentiality in stem cell banking, while overlooking the issue
of privacy and confidentiality of participants in the context of
stem cell research.

The Statute also fails to clearly delineate the requirements
for the governance of stem cell research including: (1) the
national entity responsible for regulating stem cell research, as
the responsibilities of the Stem Cells Committee formed by
this Statute focuses on regulating stem cell banking; (2) the
requirement for monitoring stem cell research activities; and
(3) the institutional/ethics committee responsible for reviewing,
providing recommendations, and issuing approval for the
proposed stem cell research at the institution.

Defining the three above governance requirements is crucial,
as allowing stem cell research to proceed without strong
governance and monitoring activities could lead to devastating
results and harm to individuals and the public. A recent article
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published in one of the Jordanian newspapers indicated that in
the middle of organizational chaos and the weakness of the official
control mechanisms, stem cell therapy trials are being conducted
on Jordanian and Arab patients in private hospitals, clinics, and
research centers in Jordan. Patients are being informed that they
are receiving licensed treatment for various intractable diseases,
when in fact they are receiving unlicensed treatment as part of
research studies without scientific merit, oversight, or participant
protections (AlKiswani, 2017).

It is clear from the Statute that only government organizations
or publicly funded academic institutions are allowed to obtain,
use, or store ESCs. This was driven by concerns of potential
termination of pregnancies, an illegal act in Jordan unless
the mother’s life or health is at risk. It can also be argued
that government organizations might have higher levels of
transparency as they are under supervision by the Ministry of
Health and the specialized committee “National Committee for
Stem Cells” (Dajani, 2014). However, it remains unclear whether
the private sector is allowed to use other sources of stem cells such
as somatic stem cells and stem cells produced by SCNT and iPSCs
techniques (Campbell, 2005).

Other deficiencies in the JSCS include the lack of provisions
to prohibit conflicts of interest between medical staff and
researchers involved in ESC research, commercialization,
storage, and the importation of embryos and stem cells from
outside the country.

Taking into account Jordan’s status in the region as an
indispensable health care provider for patients from abroad,
stem cell research is a subject of current interest and high
anticipation. Furthermore, Jordan is one of the few Arab
countries that have national regulations to protect human
subjects in clinical trials (U.S. Office for Human Research
Protections, 2019). Thus, the JSCS should serve as an example
for other countries in the region, emphasizing the importance
of having national regulation to govern and oversee such
sensitive issues (Dajani, 2014). The International Society for
Stem Cell Research (ISSCR) sets international guidelines
governing stem cell research. These guidelines inspire and guide
organizations and researchers conducting stem cell research
(International Society for Stem Cell Research, 2006, 2016). We
recommend that the ISSCR should draw from and collaborate
with jurists and scientists from countries where there is a
majority of Muslims and who have a law or statute for
stem cell research and therapy when updating the ISSC
guidelines. Currently, there are no Muslims in the ethics
committee of the ISSCR.

In a previous comparative study on data sharing requirements
in stem cell research between the JSCS and the Framework

of the Global Alliance for Genomics and Health (GA4GH)
published in 2014, the JSCS was also found deficient in several
other aspects. These include the lack of active participation
of the public, transparency in the data sharing and access
processes, ensuring the quality and safety of the data, preforming
in-depth risk-benefit analysis, and maintaining sustainability
of stem cell banks and registries (Al-Tabba et al., 2018).
Fulfilling these requirements will foster future international
collaborative work.

CONCLUSION

Being the first in the Arab World to pass such legislation, the
JSCS can help pave the way for public discussions and adoption
of national laws aimed at protecting the welfare of the public and
advancing science in other Arab countries. The Statute covers
many important aspects to regulate stem cell use; yet, it pays
more attention to stem cell banking in many of its articles,
while overlooking many critical aspects in regulating stem cell
research activities.

In light of the deficiencies presented in this article, future
review and amendment of the Statute is needed. Moreover,
we share lessons learned from developing the Statute that
may be useful to others who wish to undertake similar
efforts. Countries interested in developing future regulations
and guidance surrounding stem cell research should also access
and study existing guidelines and laws in other countries and
organizations as a guide for developing their own law.
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GLOSSARY

Glossary of Islamic Terms (Al-Bar and Chamsi-Pasha, 2015b; Iftaa’ Department, 2019a,b).

Term Definition

Board of Iftaa’, Research and Islamic Studies The responsible entity in Jordan to issue fatwa on emerging issues of public affairs that need
Ijtihad and to review referred draft laws and regulations.

Fatwa An initially non-binding, context specific Islamic ethico-legal assessment or ruling issued by a
trained Islamic jurist. The Fatwa of the highest authority in the country is binding to that country.

Faqih A faqih is a specialist on the detailed rules of Islamic law, or fiqh.

Fiqh Jurisprudential understanding or an ethico-legal ruling. Fiqh details the Islamic legal rulings on
human actions on the basis of the Islamic legal sources. Most fiqh rulings, particularly with
regard to contemporary issues, are subject to difference of opinion.

General Iftaa’ Department of Jordan The council of Muftis who answer the questions of members of the public, whether they relate
to worship or financial transactions or personal statutes.

Iftaa’ The giving of legal opinions (fatwas) by muftis.

Ijmaa Consensus agreement, usually of the scholars; an authoritative source for Islamic law;
after Qur’an and Sunna.

Ijtihad Juristic effort or methodology used to construct a fatwa in a novel or unprecedented case.
Ijtihad describes the process of deriving legal rules from their sources by qualified experts of
Islamic law. It is a vital process with regard to newly emerging issues that have not been
explicitly mentioned in either Qur’an or Sunnah.

International Islamic Fiqh Academy of Organization of
Islamic Conferences (OIC-IFA)

Majma Al-Fiqhi Al-Islami of the Organization of the Islamic Conference, Jeddah.

Islamic Fiqh Council An affiliate of the Muslim World League with an independent legal personality. It was founded by
a resolution of the Constituent Council in the year 1398 AD, and is made up of a select group of
Muslim jurists and scholars who meet periodically to consider serious issues concerning the
Muslim Ummah and issue appropriate rulings based on the texts of the Holy Qur’an and the
immaculate Sunnah.

Mufti A Mufti is a qualified person who gives legal verdicts (answers) to particular questions. These
questions could be new, as is the case in most biomedical

advancements. In this case, the Mufti needs to be qualified to carry out ijtihad.

Muslim World League An international non-governmental Islamic organization based in the Holy City of Makkah.

Organization of the Islamic Conference (OIC) An intergovernmental organization representing 57 Muslim states, Jeddah.

Qur’an God’s revelation to the Prophet Muhammad; the most authoritative document in Islam.

Shari’ah Islamic law; the correct path of action as determined by God.

Sunnah or (Sunna) The established practice of the Prophet Muhammad (peace be upon him), transmitted through
reports (hadith) on his sayings, actions, or tacit approval. The Sunnah is the second
authoritative source of law after the Qur’an.
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