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Introduction  

Cambridge Dictionary defines stem cells as undifferentiated cells characterized by their potential 

to develop into anything, including daughter stem cells and specialized cells. These cells offer a profound 

understanding of human development and the hope for new treatments for diseases such as diabetes, 

spinal cord injury, and Parkinson's disease. Commonly, the word ‘stem cells’ refers to pluripotent cells or 

multipotent cells. Pluripotent cells are human embryonic stem 

cells (hESCs) derived from a three to five days old embryo. 

These cells can induce reprogramming of any kind of somatic 

cells, which make them a 'gold standard' within the research 

field. In contrast, multipotent cells refer to adult stem cells 

derived from adult tissues such as human amnion epithelial 

cells. Though multipotent cells are anti-inflammatory and 

could augment the repair of injuries, they have relatively 

limited differentiation capacity when compared to the 

pluripotent cells. With high expectations on the cells' 

potency, researchers are seeking for measures to perpetuate 

them via conducting experiments. However, despite its positive aspects in treatment, the researchers are 

facing a host of pressing ethical and policy issues on stem cells. 

 

 

 

 

 

 

An illustration showing stem cell giving rise to 

more stem cells or specialized cells 
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Background  

Over decades, scientists have revealed a set of potential benefits and risks regarding stem cells. To 

 

begin with their benefits, stem cells can be developed as biological models to investigate different areas. 

Induced pluripotent stem cells (iPSCs) provide the opportunity to set up human models of diseases that 

would improve the understanding of human diseases' pathogenetic mechanisms and enable improvements 

in cell-based therapy for degenerative disorders. In addition, these cells can be programmed into a 

specific type of cells targeted by the drug, 

contributing to the efficiency of a new drug 

investigation. For instance, nerve cells could be 

generated to test a new drug for a neural disease. 

Among all the benefits, these cells can be guided 

into becoming specific cells that can be used to 

regenerate or replace damaged tissues and even 

organs. The idea of repair or organ regeneration was 

the goal of the biotechnology field for a long time. 

Works involving stem cells have been yielding 

positive results toward achieving the goal, tracing 

back to 1950s where they initially attempted to transplant bone marrow in adult animal models. This 

attempt became the harbinger of numerous studies revealing the regeneration ability possessed by the 

stem cells. Presently, most research focuses on investigating regenerative medicine, finding therapies, and 

understanding basic biology and the pathogenesis of the disease. Although several clinical studies have 

already reported encouraging results for the development of new therapeutic strategies in cell-based 

medicine, the risks, including tumor formation, immune rejection of transplanted stem cells, or even 

hemorrhage (blood loss) have been continuously emerging, which have become critical assignments to be 

solved before the commercialization of stem-cells based therapies. 

 

 

 

 

 

 

 

 

A microscopic image showing a culture of iPSCs 
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Problems Raised 

Ambiguity in Legislations 

 Human tissue legislation is complex. It is characterized by an ever-changing landscape in which 

advances in science and medicine need to be accommodated. Across the world, legislations currently in 

place are struggling to keep pace with advances made in science and technology because high 

degree technical expertise is needed to ensure that the legislation is accurate, appropriate, and 

unambiguous. The absence of appropriate legislation may permit the emergence of medically unsound 

and unethical practices. 

 

Ethical Issues 

The derivation of hESCs from oocytes and embryos is fraught with disputes, presenting an ethical 

dilemma for those that ascribe a considerable degree of personhood to embryos. Currently, the most 

widely used method for harvesting hESCs from the blastocyst necessarily destroys the embryo. Staunch 

opponents of hESCs research recommend using adult stem cells instead of hESCs, claiming that adult 

stem cells have yielded a higher success rate than hESCs. However, the adult stem cells are deficient in 

ways that hESCs are not. Notably, hESCs' pluripotency allows them to develop into any types of cells in 

the body, whereas adult stem cells are multipotent or 

limited in cell type differentiation. Such limitations 

hinder proper and efficient research and therapeutic 

applications of stem cells. Furthermore, adult stem 

cells are difficult to isolate from the tissue and culture, 

whereas hESCs are relatively easy to isolate from 

embryos. The ethical implications of hESCs research 

in the U.S. have been reflected in federal funding 

policy and research oversight.  

 

 

 

 

 

 

 

 

A comic depicting an idea that stem cell research is 

equivalent to murder. 
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Unauthorized Stem Cell Treatments 

Although the variety and quantity of stem-cell-based products are abundant in the market, the only 

FDA-approved products in the U.S. consist of blood-forming stem cells derived from cord blood. This 

indicates that some clinics have been inappropriately applying stem-cells based treatments without 

submitting an Investigational New Drug (IND) to 

Food and Drug Administration (FDA). Some clinics 

are even falsely advertising that FDA approvals are 

not necessary. However, without clinical trials 

conducted under INDs, the safety of the drugs is not 

proven by the FDA and obtain hazards. "If you put 

the wrong kinds of cells in the wrong location in the 

human body, there can be unwanted effects that 

just are not clear at the time," marked Dr. Nanette Hache, one of man's physicians and a professor of 

radiology at Memorial University of Newfoundland. "And they are not necessarily picked up in 

preclinical research or with animal models." 

 

 

International Actions 

Dickey-Wicker Amendment 

The Dickey-Wicker Amendment, named after the two legislators who developed it, bans federal 

funding for "the creation of a human embryo or embryos for research purposes or research in which a 

human embryo or embryos are destroyed, discarded, or knowingly subject to the risk of injury or death." 

The amendment itself arose as a response to national concern when human embryo research began 25 

years ago with the advent of assisted reproduction 

technologies in vitro fertilization (IVF) or simply, 'test-

tube babies.’ Unfortunately, the amendment was not 

welcomed by majority of the researchers. Therefore, a 

proposal was submitted to Congress claiming that research 

on embryos from IVF with the informed consent of the 

donor and the creation of embryos should be allowed for 

research purposes. Unfortunately, the proposal was 

rejected, and the Dickey-Wicker Amendment remains 

firmly as an impediment for creating new hESCs lines.  

 

Roger Wicker addressing the Dickey-Wicker 

Amendment 

A physician injecting stem-cells based product to a patient. 
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Regulations in European Union 

The European Union is yet to establish a consistent regulation in consent with all member states. 

Germany, Austria, Italy, Finland, Ireland, Portugal, and the Netherlands prohibit embryonic stem cells in 

any research. Ironically, Germany has highly restrictive policies for stem cell research, but a newly 

employed law in 2008 contradicts them as it authorizes “the use of imported stem cell lines produced 

before May 1, 2007.” Despite conservative member nations, Spain is one of the leading nations in stem 

cell research and currently has the most detailed, progressive legislations worldwide. The Spanish law 

allows existing frozen embryos to be kept for patient’s future use, donated for another infertile couple, or 

used in research. Nowadays, many other E.U. member states are trying to improve awareness of the field 

and preparing new legislations which follow the Spanish paradigm. 

 

National Health Act (Africa) 

The National Health Act primarily governs the control and use of human tissue in South Africa. 

The act was first published in 2003 to provide a framework for a structured uniform health system within 

the Republic, considering the obligations imposed by the Constitution and other laws on the national, 

provincial, and local governments regarding health services. It covers a wide range of stem cells research, 

including the Medicines and Related Substances Act, the Consumer Protection Act, the Children's Act, 

and the Inquest Act. These laws go for all future applications of stem cell therapy requiring removal or 

withdrawal of stem cells from a living person. Although the Act was intended to protect patients from 

possible harm from medical treatments using stem cells, the critiques mention that the legislation limits 

the everyday practice in the field with unnecessary authorization. Therefore, it is considered urgent to 

establish a national oversight and regulatory body which guides the legal regulation of stem cell research 

and therapy.  

 

 

Key Players  

National Institutes of Health 

The National Institutes of Health (NIH) is the leading agency of the United States' biomedical and 

public health research. Placing its primary facility in 

Bethesda, Maryland, and spreading smaller satellites 

facilities around the United States, the NIH comprises of 

twenty-seven separate institutes and centers of various 

biomedical disciplines and is responsible for many 

scientific accomplishments. Though funded by the NIH main building located in Bethesda, 

Maryland 
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government, NIH conducts its scientific research through its Intramural Research Program (IRP) and 

provides significant biomedical funding to non-NIH research facilities through its Extramural Research 

Program. Pertaining to extramural NIH-funded stem cell research, the organization issued "National 

Institutes of Health Guidelines for Human Stem cell Research" on July 7, 2009, to ensure that the 

research conducted is ethically responsible and scientifically worthy. A grantee's failure to comply with 

the terms and conditions of the fund may cause NIH to withhold funds pending corrections for the 

problem and restrict individuals or institutions from eligibility for all Federal financial assistance. 

 

U.S. Food and Drug Administration 

FDA plays a significant role in stem cell treatment oversight. In 

order to prevent illegal and potentially harmful stem cell 

treatments, the FDA has increased its supervision and enforcement 

to protect people from unscrupulous stem cells clinics while 

promoting innovation and the development of stem cell products. 

Therefore, in August 2017, FDA established sets of regenerative 

medicine policies that are required to be implemented by all clinics in the U.S. In addition, FDA kept 

emphasizing the need for INDs to legally administer the products and ensure safety measures are in place. 

"It is a priority that we get the message out there," said Peter Marks, the director of the FDA's Center for 

Biologics Evaluation and Research. "These products need INDs, or should have a biologic license 

application submitted, or they should not be marketed.” The international society for stem cell research 

seemingly welcomes increased FDA enforcement of its regulations against the marketing of unproven 

cell therapies. 

 

 

Possible Solutions  

Establishing Global Institutions 

A global institution supervising and managing all stem cell researches must be established outside 

the U.S. Even though the U.S. has been the leader in the field for decades, researchers have faced great 

resistance from the general public and restrictions by federal laws and funding. These factors do not 

render the U.S. an appropriate candidate to host a centralized institution with a primary focus on stem cell 

research. In contrast, countries in Europe and Asia, such as the United Kingdom and Singapore, are 

emerging as the new leaders in the field along with the support from their general public and their 

governments. For example, Singapore recently earned the epithet "Asia's stem cell center," regarding its 

multitude of research groups and its authorization of embryos younger than two weeks old for therapeutic 

Entrance to the U.S. Department of Health 

and Human Services Food and Drug 

Administration headquarter building. 
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purposes. In addition, Singapore has been actively recruiting scientists worldwide to conduct research in 

its institutions. Similarly, the United Kingdom currently hosts the world's largest stem cell bank and is 

one of the global leaders in researching the characterization of all the existing embryonic stem cell lines. 

Thus, a centralized institution for stem cell research should be established in countries where the research 

is not as controversial and met with strong resistance. 

 

Raising Awareness 

Perhaps the factor which impedes the research most is the lack of public awareness. For instance, 

the public misconception on the use of embryonic stem cells has led to opposition. Although the standard 

method of harvesting hESCs still involves the destruction of 

an embryo, new research is being done on stem cells that does 

not need to be harvested from embryonic cells. Along with the 

rapid advancement in technology, new harvesting methods are 

developing. Therefore, to combat such a lack of awareness, 

the government must collaborate with stem cell experts to 

educate and help the public understand the basics of stem cell research through media platforms such as 

newspapers, radio, and social media. As an example of such efforts, Stem Cell Awareness Day was 

designated to be on 14 October created as means to raise awareness on stem cell research.  

 

 

Glossary 

In Vitro Fertilization (IVF) 

During IVF, mature eggs are retrieved from ovaries and fertilized by 

sperm in a lab. It is known to be the most effective form of assisted 

reproductive technology. IVF may involve eggs, sperm or embryos from 

a known or anonymous donor. In some cases, a gestational carrier — a 

woman who has an embryo implanted in her uterus — might be used. 

 

 

Investigation New Drug (IND) 

 An Investigational New Drug Application (IND) is a request for Food and Drug Administration 

(FDA) authorization to administer an investigational drug to humans. 

 

 

A graphic visualizing the procedure of 

In Vitro Fertilization. 

An advertisement publicizing Stem 

Cell Awareness Day 
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Organoids  

An organoid is a 3D multicellular in vitro tissue construct that mimics its corresponding in vivo 

organ, such that it can be used to study aspects of that organ in the tissue culture dish. 

 

Oocytes 

 An oocyte is a female gametocyte or germ cell involved in reproduction. In other words, it is an 

immature egg cell. 
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