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Abstract:-

The application of stem cells in regenerative and
reparative therapies is emerging in surgery. A bright
method for the regenerative medicines is seen in the
form of stem cell therapy, and it provides different
ability for the treatment of a wide range of harmful
diseases, injuries, and organ failures. Stem cells
have thee unique ability to grow themselves and
specialized into many different kinds of cells, these
cells is helpful for the regeneration of tissues and
replacement or repair those cells. The different type
of stem cells applied in regenerative medicines,
while also their applications for treatment,
problems, upcoming challenges, current scenario of
stem cells, and wupcoming development get
investigated at this brief overview.

I.  Introduction:-

Stem cells are known as regenerative
medicines. Stem cell therapy is used to treat
damaged stem cells and it helps to repair those cells
into the body. In 2024 only FDA pass approval for
this therapy using the stem cell treatment. It has
hematopoietic stem cell transplantation.(1)

Stem cell therapy is that type of therapy
which can replace or regenerate the disease or the
organ which was affected by various diseases. The
country has a growing number of specialized stem
cell centre and research institutions are opened that
conduct the potential and future of stem cell therapy
in India. Government regulations and guidelines
govern the ethical and safe use of stem cells for
therapeutic purposes. Now in India stem cell therapy
is available at lower cost of treatment compared to
other western countries.(2)

Like other developing countries, India’s
biotechnology research development is also
developed quickly. In India many hospitals and
biotechnology companies are showing their efforts
in the stem cell research and development. The
Clinical Trials Registry of India (CTRI) reveals 29
stem cell based clinical trials (as of November 19,
2012). The increase number of developing

countries, including India, China, Brazil, and other
developing countries are becoming the global hot
spots for the development of regenerative
medicines, including the stem cell based
therapies.(3)

Stem cell can build every tissue in the
human body, and it has great potential for future
therapeutic uses in tissue regeneration and repair.
Stem cell has the potential to produce self renewal
progeny exactly the same as the originating cells.
This trait is also true of cancer cells that divide in an
uncontrolled manner whereas stem cell divided is
highly regulated. They must be able to give rise to
specialized cell type that becomes part of the
healthy animal.(4) Regenerative medicine is an
emerging and rapidly evolving field of research and
therapeutics. Daar and Greenwood (2007) stated that
regenerative medicine aims at ‘repair, replacement
or regeneration of cells, tissue or organs to restore
impaired function’. It aids the body to form new
functional tissue to replace lost or defective tissue.
Ultimately, this will help to provide therapeutic
treatment for conditions where current therapies are
inadequate. The human body has an endogenous
system of regeneration and repair through stem
cells, where stem cells can be found almost in every
type of tissue. This process is highly evolved
through evolution, and so it is logical that
restoration of function is best accomplished by these
cells.(5-7)

Stem cell therapy for COVID-19:-

The USFDA has approved clinical trials
using MSC based therapy to treat COVID-19.(2)
The significant reversal of severe COVID-19
symptoms even in critical conditions was testified in
two clinical studies which was conducted in
China.COVID-19 triggers an overstated immune
reaction in the body by producing huge quantities of
numerous inflammatory factors including numerous
cytokines, chemokines and immune reactive
cells.(8)
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Types of stem cells:-

1. Embryonic stem cells (ESCs)

2. Adult stem cells (ASCs)

3. Induced pluripotent stem cells (iPSCs)

Embryonic stem cells (ESCs) :-

For the first time in 1998, Thomson
isolated human ESCs (hESCs). Embryonic stem
cells are pluripotent in their nature and can give rise
to more than 200 types of and it has the ability to
treat any kind of disease.(9) Additionally, ESCs
have a notably high self-renewal capacity, which
contributes to their sustained presence and
functionality over extended periods.(10) Embryonic
stem cells are derived from the inner cell mass of
the blastocyst. These cells express several
transcription factors that ensure the suppression of
genes that lead to differentiation and the
maintenance of the pluripotency, including Oct.-4,
Nanog, and Sox2(11).

Adult stem cells (ASCs) :-

Adult stem cells are also called as somatic
stem cells. They are undifferentiated cells that are
found in many different tissues throughout the body
of the nearby all organisms, including humans.
Scientists discovered adult stem cells in bone
marrow more than 50 years ago. These blood
forming stem cells have been used in the transplants
for the patients with leukaemia and several other
diseases for decade(12). Adult stem cells are found
in most of the parts of body, including brain, bone
marrow, blood vessels, skin, teeth, and heart. There
are4 typically a small number of stem cells in each
tissues. Due to their small numbers and ratio of
division (growth), it is difficult to grow adult stem
cells in large numbers(13).

Induced pluripotent stem cells :-

Induced pluripotent stem cells are the cells
which taken from the patient that are reprogrammed
so that they can undergo the differentiation into any
type of cell in the body. Maintaining the genetic
code of the patient, iPS cells play a crucial role in
disease  modelling and the  regenerative
medicine(14). The induced pluripotent stem cell
technology has transformed in vitro research and it
holds great promise to advance regenerative
medicine these stem cell have been widely applied
to model human development and diseases, perform
drug screening, and develop cell therapies(15). The
breakthrough discovery of iPS cells allow
researchers to obtain pluripotent stem cells without
the controversial use of embryos, providing a novel

and powerful method to “DE-differentiate” cells
whose developmental fates had been traditionally
assumed to be determined. The tissues which
derived from the iPS cells will be a nearly identical
match to the cell donor, which is an important factor
in the research of the disease modelling and the drug
screening. It is expected that iPS cells will help
researchers learn how to reprogram cells to repair
damaged tissues in the human body(16).

Current scenario of stem cell therapy :-

Recent studies showing the successful use
of stem cell therapies to patients have increased
optimisms that these regenerative techniques could
eventually be used to treat a variety of difficult
illnesses. Stem cell based therapies face many
obstacles that need to be urgently addressed. The
most persistent concern in the ethical conflict
regarding the use of ESCs. As i mentioned
previously that ESCs are far superior regarding their
potency; however, their derivation require
destruction human embryos. The discovery of iPSCs
overcame this concern; nevertheless, iPSCs
themselves  currently face another ethical
controversy of their own which addresses their
unlimited capacity of differentiation with concern
that these cells could one day be applied in human
cloning. The use of iPSCs in therapy is still
considered a high risk treatment modality, since the
transplantation of these cells could induce the
tumour formation. Such challenges is currently
addressed through developing optimized protocols
to ensure their safety in addition to developing
global clinical grade iPSCs cell lines before these
cells are available for clinical use. Finally it could
be postulated that one of the most challenging
ethical issues faced in the field of stem cell based
therapies at the moment is the increasing number of
clinics offering unproven stem cell based treatments.
Researchers are thus morally obligated to ensure
that ethical consideration are not undermined in
pursuit of progress in clinical
transplantation.(9,10,17-19)

Stem peucel, the India’s first allogenic cell
therapy product, was approved for commercial use
worldwide in 2020. The APCeden and ossron, RM
products are currently being utilized to treat cancer
and bone abnormalities. Pandorum Technologies ,
an RM company in India, has secured impressive
funding of 41 crore rupees for the stem cell
technology research. In addition Stem Cures invest
$54M to build India's largest stem cell laboratory in
Telangana, establishing India as a global leader in
stem cell research. With the notable developments,
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India is on its way to becoming a global leader in
stem cell research and therapy(SCRT). Stem cell
regulations in India faces challenges due to the
absence of specific legislation which can be
exploited by unscrupulous practitioners. The
Ministry of health and family welfare , Government
of India amended the drugs and cosmetics rules
1945 in 2018, defining SCCPs as drug obtained
from  processed cells through  substantial
manipulation. Anyway this definition excludes
minimally manipulated stem cells creating a
regulatory loophole. ICMR disagreed with a
proposed amendment that would exempt minimally
manipulated stem cells from classification as drugs,
arguing it could contravene the principles outlined
in the NGSCR 2017. The imprecise definition of
SCCPs is causing a regulatory vacuum in the
enforcement of SCT in India.

Direct to consumer advertising in the field
of SCT has led to exaggerated expectation regarding
the availability and effectiveness of such treatments,
positioning India as one of the leading countries in
the international stem cell tourism market. Despite
existing regulation such as NGSCR 2017 the drug
and magical remedies act of 1954, and
recommendations from the ICMR, clinics, and
hospitals continue to disseminate misleading
marketing materials for purported drugs drugs and
magical cures which is expressly prohibited.(5,20—
22)

Since stem cell fundamental research has
grown so quickly in recent years the relatively
young field of “transnational research” has
developed dramatically, drawing on the findings of
basic research to create new treatments. Once the
necessary regulatory clearances have been obtained,
the clinical translation pathway begins. Translation
research is crucial because it act as a filter to make
sure that only safe and efficient treatments make it
to the clinic. It fills the space between the bench and
the bed. Skin graft for severe burns and bone
marrow transplant of the haematopoetic stem cells
are the two main stem cell based treatment that use
adult stem cells that are currently clinically
available.(6,20,23,24)

Some diseases which treated by stem cell therapy
Cardiovascular diseases :- Despite the availability
of pharmacologic therapies for cardiac diseases both
in the US and globally, morbidity and mortality
from this class of pathologies are still highly
prevalent, with coronary heart disease as the leading
cause (41.2%) of deaths attributable to

cardiovascular disease, followed by stroke (17.3%),
other cardiovascular diseases (16.8%), hypertension
(12.9%), heart failure (9.2%), and disease pathology
involving the arteries (2.6%). This points to the need
to look for other therapeutic options. Given this
unmet need with present pharmacologic methods,
stem cell therapy has been explored in recent years
as a potential treatment for numerous diseases. Stem
cells are defined as multipotent cells, which are able
to develop into any end-organ tissue cells, renew
themselves, and reside inside the body without
eliciting an immune response
(immunoprivileged). In cardiac diseases
specifically, many studies have explored the use of
numerous stem cell types in ischemic heart disease
(IHD), congenital heart disease (CHD), and dilated
cardiomyopathy (DCM), where current treatment
method are either non-curative, costly, or limited.
Congestive heart failure is when the heart cannot
pump blood effectively, leading to fluid buildup in
the lungs and other parts of the body. Stem cell
therapy has been investigated as a potential
treatment for congestive and heart failure patients.
Stem cell can differentiate into various types of
cells, including heart cells. Studies have shown that
the stem cells can improve the heart function in
patient with congestive heart failure. Stem cells
have been shown to stimulate the growth of new
blood vessels and heart muscle cells, thereby
improving cardiac function and blood flow and
reducing inflammation in the heart.

IHD is the result of arteriosclerosis progressively
reducing coronary flow and thus oxygenation of
cardiac tissue, causing left ventricular cell death and
dysfunction. The regenerative properties of stem
cells have been harnessed as potential IHD therapies
give that current treatments simply manage
symptoms without repairing damage to the
heart.(25-29)

Neurological disorders :- Parkinson's disease is
characterized by the progressive loss of
dopaminergic neurons in the substantia nigra,
leading to motor and non-motor symptoms. Stem
cell therapy for parkinkson’s has shown promising
results in preclinical and early clinical trials, with
stem cells differentiating into dopamine-producing-
neurons and alleviating some symptoms. Stem cell
therapy can potentially replace the lost
dopaminergic neurons by transplanting stem cells
that differentiate into dopaminergic neurons,
restoring dopamine production and alleviating
symptoms. The use of fetal-derived neural stem
cells has shown significant promise in rodent
models of Parkinson’s disease, and the potential for
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tumorigenicity appears to be minimal. The authors
report that undifferentiated human neural stem cells
(hNSCs) transplanted into severely Parkinsonism 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-treated primates could survive, migrate,
and induce behavioral recovery of Parkinsonian
symptoms, which were directly related to reduced
dopamine levels in the nigrostriatal system.
Working with these cells, the researchers created
dopamine neurons deficient in DJ-1, a gene mutated
in an inherited form of Parkinson’s. They report that
DJ-1-deficient cells -- and especially DJ-1-deficient
dopamine neurons -- display heightened sensitivity
to oxidative stress, caused by products of oxygen
metabolism that react with and damage cellular
components like proteins and DNA. In a second
paper, they link DJ-1 dysfunction to the aggregation
of alpha-synuclein, a hallmark of Parkinson’s
neuropathology.(30-32)

Bone and joint disorder:- Osteoarthritis is a
degenerative joint disease that affects millions of
people worldwide and causes pain, stiffness, and
decreased mobility. Conventional treatment involves
medication, physical therapy, and surgery; all of
these have significant side effects and provide
minimal relief. With potential benefits beyond
symptom relief, stem cell therapy has emerged as a
competitive adjunctive treatment for osteoarthritis in
recent years. The best healthcare provider, Stem
Cell Care India, offers the best stem cell treatment
for osteoarthritis disease in India. There’s a state-of-
the-art procedure that has shown some success in
the management and healing of joint pain and
injuries to soft tissue. Stem cell therapy involves
taking healthy stem cells, either your own or those
from a donor, and injecting them directly into the
afflicted area. The stem cells then regenerate,
adapting to the specific need for which they are
intended. The cells regrow healthy tissue or bone to
allow your joint to heal

A retrospective cross-sectional study analyzed data
from patients who underwent stem cell therapy for
osteoarthritis or bone defects between January and
September 2023. Outcome measures focused on
pain and function improvements using tools such as
Visual Analog Scale (VAS) and Western Ontario
and McMaster Universities Osteoarthritis Index
(WOMAC), alongside radio graphic assessments.
Adverse events, range of motion, quality of life, and
demographic factors were also examined. Data were
collected from electronic medical records while
maintaining patient confidentiality. Descriptive
statistics using SPSS (IBM Corp., Armonk, NY,
USA) were employed to analyze patient

characteristics, treatment variables, and outcomes,
with statistical significance determined using Chi-
square test and Independent test.(7,33-36)

Lung disease :- The use of stem cells for treating
lung diseases has great appeal. As we learn more
about the therapeutic potential of stem cells and
other cell therapies in clinical trials of non-lung
diseases, we hope to be able to move toward further
consideration of these approaches in lung diseases.
In many lung diseases, cells that make up the
respiratory system are either lost or do not function
properly. A stem cell treatment that restores lung
cell function might be able to reverse or even cure
some lung diseases. As of now, there are no proven
stem cell treatments for any lung disease, including
COVID-19 and other respiratory infections from
bacteria, viruses or fungi. There have been
promising studies in animal models of lung diseases.
Yet, there is no reliable evidence that stem cell
treatments are effective for any lung disease. To
date, there have been some legitimate clinical trials,
approved and regulated by the FDA or by
appropriate regulatory agencies in other countries.
These have been done for a number of lung diseases
including COPD3, acute respiratory distress
syndrome4, idiopathic pulmonary fibrosis, and
pulmonary hypertension. These studies have used
several different types of cells including
mesenchymal stromal cells and endothelial
progenitor cells. Initial results suggest that the cells
used appear to be safe over a short term period.
However, further follow-up is necessary to ensure
long term safety. Importantly, none of these studies
have shown any beneficial effect in any lung disease
tested so far.

A growing number of national and international
respiratory disease societies and patient advocacy
groups have taken strong positions against unproven
stem cell therapies. This is also true for the leading
stem cell scientific societies who do not support use
of unproven stem cell therapies at this time. All of
these groups are trying to educate patients, families,
caregivers, and healthcare professionals about the
potential dangers of unproven stem cell treatments.
In the U.S., these foundations include the Alpha-1
Foundation, American Lung Association (ALA),
COPD Foundation, Cystic Fibrosis Foundation,
Pulmonary Fibrosis Foundation, and the Pulmonary
Hypertension Association. None of these groups
believes there is enough known about stem cell
therapies to use them in lung disease without more
research.(37-40)
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1. CONCLUSION

Stem cell therapy stands at the forefront of
regenerative medicine, offering hope for the
treatment of a wide range of diseases and conditions
that were once considered incurable. Through its
unique ability to differentiate into various cell types,
stem cells can repair, replace, and regenerate
damaged tissues, providing new therapeutic options
for conditions such as Parkinson’s disease, spinal
cord injuries, diabetes, heart disease, and certain
types of cancer. The advancement of stem cell
research has led to significant breakthroughs,
including successful clinical trials and ongoing
exploration of its therapeutic applications. Adult
stem cells, embryonic stem cells, and induced
pluripotent stem cells each offer unique advantages
and challenges, and researchers are continuously
working to refine techniques for safe and effective
use in patients. Despite its promise, stem cell
therapy is not without challenges. Ethical concerns,
particularly related to the use of embryonic stem
cells, remain a topic of debate. In addition, issues
related to immune rejection, tumor formation, and
ensuring long-term safety and efficacy must be
thoroughly addressed through rigorous clinical trials
and regulatory oversight. Nonetheless, the future of
stem cell therapy is bright. With increasing
investment in  research, advancements in
biotechnology, and growing public interest, stem
cell-based treatments are becoming more accessible
and widely accepted. They not only hold the
potential to transform the treatment of chronic and
life-threatening diseases but also to improve the
quality of life for countless individuals. In
conclusion, while stem cell therapy is still evolving,
its potential to revolutionize medicine is undeniable.
Continued scientific inquiry, ethical considerations,
and regulatory frameworks will play crucial roles in
shaping its path forward. As we harness the power
of stem cells, we move closer to a future where
healing is not only possible but personalized and
regenerative.
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