
232

Perspective
Stem Cell Research and 
Regenerative Medicine

Stem. Cell. Res. Reg. Med. (2024) 7(4), 232-234 

Therapeutic Cloning: Potential, 
Challenges, and Ethical Considerations

Muhammad Khan*

Department of Biotechnology, Quaid-i-
Azam University, Campus Rd, Quaid-i-Azam 
University, Islamabad 45320, Pakistan

*Author for correspondence: 

KhanM@kau.edu.sa

Received: 26-Jul-2024, Manuscript 
No. SRRM-24-145826; Editor 
assigned: 29-Jul-2024, Pre QC No. 
SRRM-24-145826 (PQ); Reviewed: 
12-Aug-2024, QC No. SRRM-24-
145826; Revised: 21-Aug-2024, 
Manuscript No. SRRM-24-145826 
(R); Published: 28-Aug-2024, DOI: 
10.37532/SRRM.2024.7(4).232-234

Introduction
Therapeutic cloning, also known as Somatic Cell Nuclear Transfer (SCNT), is a ground-breaking 
technique in regenerative medicine that offers the potential to create patient-specific stem cells 
for the treatment of various diseases. Unlike reproductive cloning, which aims to produce a 
living organism, therapeutic cloning focuses on generating cells that can be used to repair or 
replace damaged tissues. This essay explores the science behind therapeutic cloning, its potential 
applications, the challenges it faces, and the ethical considerations surrounding its use.

Description
The science of therapeutic cloning

Therapeutic cloning involves the creation of an embryo through a process known as Somatic Cell 
Nuclear Transfer (SCNT). This process begins with the extraction of the nucleus from a somatic 
(body) cell, which contains the individual’s complete set of DNA. The nucleus is then inserted 
into an enucleated egg cell, which has had its own nucleus removed. The egg, now containing the 
DNA of the donor somatic cell, is stimulated to divide and develop into a blastocyst, an early-
stage embryo.

The blastocyst contains a mass of pluripotent stem cells, which have the potential to differentiate 
into any cell type in the body. These stem cells can be harvested and cultured in the laboratory, 
where they can be induced to develop into specific types of cells, such as neurons, muscle cells, or 
insulin-producing pancreatic cells. Since the stem cells generated through therapeutic cloning are 
genetically identical to the donor, they are less likely to be rejected by the immune system when 
transplanted back into the patient.

Potential applications of therapeutic cloning

Therapeutic cloning holds immense potential for advancing regenerative medicine and treating a 
wide range of diseases and injuries. Some of the most promising applications include:

Regeneration of damaged tissues: One of the primary goals of therapeutic cloning is to generate 
healthy tissue that can replace damaged or diseased tissue in patients. For example, stem cells 
derived from therapeutic cloning could be used to repair heart muscle damaged by a heart attack, 
regenerate neurons in patients with spinal cord injuries, or replace damaged cartilage in patients 
with osteoarthritis.

Treatment of degenerative diseases: Therapeutic cloning offers hope for treating degenerative 
diseases, such as Parkinson’s disease, Alzheimer’s disease, and Amyotrophic Lateral Sclerosis 
(ALS). By generating neurons from patient-specific stem cells, researchers could potentially 
restore lost brain function or slow the progression of these conditions.

Diabetes treatment: For patients with type 1 diabetes, therapeutic cloning could provide a source 
of insulin-producing pancreatic cells. These cells could be transplanted into the patient to restore 
normal insulin production, potentially eliminating the need for insulin injections.
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Organ and tissue transplantation: The ability 
to create patient-specific stem cells through 
therapeutic cloning could revolutionize organ 
and tissue transplantation. By generating organs 
or tissues that are genetically identical to the 
patient, the risk of immune rejection could be 
significantly reduced, leading to more successful 
transplant outcomes.

Personalized medicine: Therapeutic cloning 
could also play a role in personalized medicine, 
where treatments are tailored to the genetic 
makeup of the individual patient. By using stem 
cells derived from a patient’s own cells, therapies 
could be developed that are more effective and 
have fewer side effects.

Challenges facing therapeutic cloning

Despite its potential, therapeutic cloning faces 
several significant challenges that must be 
addressed before it can become a widely used 
clinical practice. Some of the most pressing 
challenges include:

Technical difficulties: The process of SCNT is 
technically challenging and requires a high level 
of expertise. Success rates for generating viable 
embryos are still relatively low, and the process 
is labor-intensive and expensive. Improving the 
efficiency and reliability of SCNT is essential for 
making therapeutic cloning more practical and 
accessible.

Immune rejection: While therapeutic cloning 
reduces the risk of immune rejection, it does not 
eliminate it entirely. There is still the possibility 
that minor genetic or epigenetic differences 
between the cloned cells and the patient’s cells 
could trigger an immune response. Research is 
on-going to better understand and mitigate these 
risks.

Ethical concerns: Therapeutic cloning raises 
significant ethical issues, particularly regarding 
the use and destruction of human embryos. 
Some people argue that creating and destroying 
embryos for the purpose of harvesting stem 
cells is morally unacceptable. These ethical 
concerns have led to restrictions on therapeutic 
cloning research in some countries, limiting its 
development and application.

Regulatory hurdles: The regulatory landscape for 
therapeutic cloning is complex and varies widely 
between countries. In some regions, therapeutic 
cloning is tightly regulated or even banned, while 
in others, it is allowed under certain conditions. 
Navigating these regulatory challenges is critical 

for advancing therapeutic cloning research and 
ensuring its safe and ethical use.

Availability of donor eggs: Therapeutic cloning 
requires a supply of human egg cells, which can 
be difficult to obtain. Egg donation involves 
an invasive procedure that carries risks for the 
donor, and there are ethical concerns related 
to the commercialization of egg donation. 
Finding alternative sources of eggs or developing 
techniques that do not require eggs would be a 
significant advancement in the field.

Ethical considerations

Therapeutic cloning is at the center of a heated 
ethical debate, primarily focused on the moral 
status of the embryos created through SCNT. 
Key ethical considerations include:

The moral status of the embryo: A central 
ethical question in therapeutic cloning is 
whether the blastocyst created through SCNT 
should be accorded the same moral status as a 
fully developed human being. Opponents of 
therapeutic cloning argue that creating and 
destroying embryos for research purposes is 
equivalent to taking human life. Proponents, 
however, contend that the potential benefits of 
therapeutic cloning, such as the treatment of 
debilitating diseases, justify the use of embryos 
that have not yet developed into sentient beings.

The slippery slope argument: Some critics of 
therapeutic cloning argue that it could lead to 
a slippery slope toward reproductive cloning, 
where cloned embryos are implanted into a 
womb to create a genetically identical human 
being. This raises concerns about the potential 
for cloning to be used for unethical purposes, 
such as creating “designer babies” or cloning 
individuals without their consent. Clear 
regulatory frameworks are needed to prevent the 
misuse of cloning technologies.

Commodification of human life: The 
commercialization of therapeutic cloning raises 
ethical concerns about the commodification 
of human life. The potential for financial gain 
from the sale of stem cells or cloned tissues 
could lead to exploitation, particularly of 
vulnerable populations, such as women who 
may be pressured to donate eggs. Ensuring that 
therapeutic cloning is conducted ethically and 
without exploitation is a critical concern.

Equity and access: Therapeutic cloning has the 
potential to revolutionize medicine, but there 
are concerns about who will have access to these 
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advanced therapies. The high cost of SCNT 
and stem cell-based treatments could limit their 
availability to wealthy individuals, exacerbating 
existing health disparities. Ensuring equitable 
access to the benefits of therapeutic cloning is an 
important ethical consideration.

Global disparities in regulation: The regulation 
of therapeutic cloning varies widely around the 
world, leading to disparities in research and 
treatment availability. Some countries have 
banned therapeutic cloning altogether, while 
others have embraced it. These differences in 
regulation raise ethical questions about global 
equity in access to new medical technologies 
and the potential for “stem cell tourism,” where 
patients travel to countries with more permissive 
regulations to seek treatment.

The future of therapeutic cloning

The future of therapeutic cloning is filled with 
potential but also fraught with challenges. 
Advances in related fields, such as gene 
editing and induced Pluripotent Stem Cells 
(iPSCs), may complement or even replace some 
applications of therapeutic cloning. For instance, 
iPSCs, which are generated by reprogramming 
adult cells to a pluripotent state, offer many 
of the same advantages as therapeutic cloning 
without the need for embryos. However, iPSCs 
are not without their own challenges, including 
concerns about genetic stability and the risk of 
tumor formation.

As research continues, the integration of therapeutic 
cloning with other emerging technologies could 
lead to new breakthroughs in regenerative 

medicine. For example, combining SCNT 
with CRISPR gene editing could allow for the 
correction of genetic defects in patient-derived 
stem cells before they are used for therapy, 
further enhancing the potential for personalized 
medicine.

Public engagement and dialogue will be essential 
as therapeutic cloning moves forward. Addressing 
the ethical, legal, and social implications of this 
technology requires input from a wide range 
of stakeholders, including scientists, ethicists, 
policymakers, and the public. Building consensus 
on the responsible use of therapeutic cloning will 
be crucial for ensuring that its benefits are realized 
in a way that is both ethical and equitable.

Conclusion
Therapeutic cloning represents a promising 
avenue for regenerative medicine, offering the 
potential to generate patient-specific stem cells 
for the treatment of a wide range of diseases 
and injuries. However, the technology is not 
without its challenges, both technical and 
ethical. Addressing these challenges will require 
continued research, innovation, and thoughtful 
consideration of the ethical implications. As we 
advance in our understanding and capabilities, 
therapeutic cloning could become a cornerstone 
of personalized medicine, providing new hope 
for patients and revolutionizing the way we 
approach healthcare. The future of therapeutic 
cloning will depend on our ability to balance 
scientific progress with ethical responsibility, 
ensuring that this powerful technology is used 
for the greater good.


