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Abstract:- With its enormous potential for regenerative
medicine and therapeutic applications, stem cell
preservation represents a major breakthrough in
biomedical science. Stem cells are gathered, processed,
and stored under carefully monitored circumstances in
order to preserve their viability for potential use in the
future. Because they may differentiate into a variety of
cell types, stem cells—especially those derived from
sources like umbilical cord blood—are essential for both
therapeutic and research uses. An essential function of
cord blood banking is to offer a plentiful supply of
immune system cells that may be stored for potential
future therapeutic applications. Immunological deficits,
osteoarthritis, Parkinson's disease, and heart failure are
just a few of the conditions for which stem cell
treatments have shown promise. Notwithstanding the
promise, there remain obstacles such immunological
rejection and the need for more research to fully
comprehend the development and functionality of stem
cells. It is essential for the general public to be informed
about stem cell treatments and cord blood banking in
order for expectant parents to make well-informed
decisions. Future advancements in the subject depend
heavily on resolving ethical issues and enhancing the
effectiveness of stem cell-based therapies. To fully
realise the promise of stem cell preservation in
conventional medicine, more research, creativity, and
international cooperation are required.
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. INTRODUCTION

Stem cell preservation is a groundbreaking area of
biomedical science that holds immense potential for
advancing human health and treating a variety of medical
conditions. Stem cells are unique in their ability to develop
into different types of cells in the body, making them
invaluable for regenerative medicine, therapeutic
applications, and scientific research. The process of
preserving these cells involves collecting, processing, and
storing them under controlled conditions to ensure their
viability and functionality for future use.
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Stem cell preservation is essential for stem-cell
research and clinical applications. It allows for the creation
of cell banks with wvarious major histocompatibility
complex genotypes and genetically modified clones. Since
it can be unpredictable and challenging to collect stem cells
from sources like umbilical cord blood, stem cell
preservation allows for the banking of stem cells for use in
research labs or clinical applications later on. It also allows
for the completion of quality and safety.1

1. CORD BLOOD BANKING

Cord blood, also known as umbilical cord blood, is the
blood that is remaining within the placenta and umbilical
cord after birth. Maternal-fetal cell transfer occurs at or
near term to strengthen the mother's and baby's immune
systems in anticipation of labour. When it comes to
immune system cells, including stem cells, cord blood
might be considered a rich reserve at the moment of birth.
The procedure of obtaining cord blood, removing its
immune system cells, including stem cells, and
cryogenically freezing it in preparation for possible future
medical use is known as cord blood banking. Given the
connection between cord blood and cord blood banking, the
phrase "cord blood" is frequently used to refer to all the
different types of preserved cells.2

1. IMPLICATION OF STEM CELLS

Stem cells these days are usually used to treat various
diseases and disorders. Over the years, scientists are trying
to artificially generate clone cells for human body. The
future seeks dependence on cell regeneration and hence
bio-preservation of stem cells is essential. Many cord blood
banks have expanded their processes to cryopreserve
additional tissues in addition to umbilical cord blood, and
in some cases, as a stand-alone product, due to the potential
therapeutic value, improved proliferative capacity, lack of
ethical controversies, and decreased risk of exposure to
virus and environmental toxins of new-born stem cells
compared to stem cells from adult tissues.3 The use of cord
blood cells in regenerative medicine applications seems
poised to expand the number of clinical scenarios in which
the cells may be considered as part of a therapeutic
intervention, as stated above, given their excellent safety
profile thus far. The expeditious progression towards
plausible indications beyond haematopoietic reconstitution
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holds significant promise for impacting the cord blood unit
utilisation rate from the public inventory. However, in
order to release cord blood units for new reasons, each bank
would need to be licensed by doing the necessary clinical
research, something that public banks lack the means and
business acumen to achieve. This problem indirectly affects
private cord blood banks since there isn’t enough
comparative studies.3

V. STORAGE AND HANDLING

Through unique inventory outsourcing that reduces
the likelihood of being utilised as a graft for haematopoietic
reconstitution, public cord blood banks may also diversify
their sources of income. Similar restructurings have already
started to occur at blood banks that distribute and collect
peripheral blood for use in transfusion therapy, as they try
to make money off of auxiliary supplies or items that have
run out.*

V. ADVANTAGES

Patients  with  immunodeficiencies,  hereditary
metabolic disorders, and aplastic anemia could reap
advantages from stem cell therapy. Researchers are
exploring the possibility at using stem cells to treat a
number of illnesses, including osteoarthritis, heart failure,
Parkinson's disease, type | diabetes, and amyotrophic lateral
sclerosis. To aid in transplant and regenerative medicine,
stem cells may be able to grow into new tissue. Researchers
constantly strive to learn more about stem cells and how
they might be used in regenerative and transplant medicine.
Validate the safety and effectiveness of new drugs.
Different types of stem cells can be used by researchers to
evaluate novel drugs for safety and efficacy prior to
administering them to people with illnesses. Evaluating the
cardiac toxicity of novel drugs may benefit from this type
of study.®

VI PROCESS OF STEM CELL COLLECTION

Using a specifically designed needle, between 0.5 and
1.5 litres of bone marrow are extracted from the iliac crest,
the rear of the pelvic bone, in order to extract stem cells.
The precise amount is determined on the stem cell
concentration in the bone marrow that was withdrawn. The
needle must often be put into the bone at several locations
in order to accomplish this. After that, the stem cells are
extracted from the bone marrow and processed for
transplantation in a lab. Thereafter the bone marrow is used
to extract the stem cells, which are then prepared in a lab
for transplantation. A tube is used to feed blood from one
arm's vein into an apheresis machine, a specialist
centrifuge, after there are enough stem cells in the blood,
which happens after a few days. A second tube is used that
enters a vein in the opposite arm to return the blood to the
body. The process of apheresis takes two to three hours.
Blood stem cell extractions are often performed in an
outpatient environment. However, it frequently needs to be
repeated once or twice in the days that follow the initial
treatment in order to obtain enough blood stem cells.®
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Because of their propensity for differentiation and
self-renewal, stem cells hold tremendous potential for the
creation of tissues with low rejection and side effect rates.
Several challenging stem cell interventions are still in the
experimental stages of progressive development.”

VII. CHALLENGES FACED

Concerning stem cell treatment, the first challenge
facing researchers is deciphering the mechanisms by which
stem cells function in the injured microenvironment using
animal models and extrapolating the findings to humans;
the second is identifying and isolating stem cells from
tissue and subsequently inducing their differentiation into
the desired cell types; and the third is preventing
immunorejection  following stem cell transplantation.
Immunological rejection is a major obstacle to successful
stem cell transplantation; an individual's immune system
may also perceive the transplanted cells as foreign bodies,
which may cause an immune reaction that leads to the
transplanted cells being rejected.®

VIII. NEED OF AWARENESS

Expecting parents have a democratic right to obtain
information about all the possibilities for banking cord
blood and the potential merits of the stored cells for the
future self-use of the child or a family member. Adequate
information on the significance of voluntary donations
should also be conveyed to the parents. Creating awareness
and providing updates about the legitimate status of cord
blood stem cells and their uses based on peer-reviewed
scientific data is the responsibility of policy makers,
including regulators, in addition to healthcare professionals
and banking experts. It is necessary to raise public
awareness via conducting regular meetings with the public
and stakeholders throughout the nation.

Such interactive seminars will emphasise educating
the general population to prevent exploitation of them as
well as offering a platform for an open and honest
exchange of ideas. Numerous print and electronic media
modules can be used to achieve this aim. Implementing
continuing education initiatives is essential to ensuring that
everyone involved in the cord blood banking process,
including the scientific and medical groups, is informed on
the appropriate use of cord blood stem cells. Training for
medical, scientific, lab technician, and nursing students
must address the status of recent scientific findings and
cutting-edge technical developments relevant to cord blood
banking, as well as the ethical conundrums they raise and
the regulatory clearance procedures.®

IX. OBSTACLES IN FUTURE

Innovative medical and scientific developments must
constantly be closely supervised to ensure their safety and
ethics. Since stem cell treatment already has a big impact
on a lot of various aspects of life, it shouldn't be seen any
differently. There are several obstacles pertaining to stem
cells at the moment. The first and most crucial one is about
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comprehending the entire process via which stem cells
work in animal models. There is no way around this step.
The biggest obstacle to achieving the procedure's broad,
international acceptability is dread of the unknown.

To increase the dependability and credibility of stem
cells for the average patient, the quality of stem cell-
directed differentiation should be enhanced. It would be
necessary to create millions of functioning, physiologically
accurate collaborating cells in order to transplant new,
completely functional organs created by stem cell
treatment. International cooperation and multidisciplinary
teamwork will be necessary to introduce such complex
methods into mainstream, broad regenerative medicine
practice.t

X. SUMMARY

With an emphasis on cell regeneration in the future,
stem cells are already being employed to treat a variety of
illnesses and ailments. It is imperative that stem cells be
biopreserved, and cord blood banks are developing
procedures to cryopreserve more tissues and independent
goods. It is anticipated that the utilisation of cord blood
cells in regenerative medicine applications will increase
clinical situations; nevertheless, public banks will need to
conduct clinical research and get licensure. By outsourcing
inventory that is unlikely to be used as a graft for
haematopoietic reconstitution, public cord blood banks can
diversify their sources of income. Although stem cells may
produce tissues with low rates of rejection and adverse
consequences, there are still concerns to be resolved,
including comprehending the principles behind stem cell
activity, separating stem cells from tissue, and avoiding
immunorejection after stem cell transplantation.

XI. CONCLUSION

With great hopes and promise for the treatment of
several severe illnesses and conditions, stem cell therapy is
a novel area of regenerative medicine and is the biggest
change maker in the near future. This field is becoming
closer to wider clinical use with the development of
effective stem cell harvesting techniques, advancements in
cord blood storage, and continued research into stem cell
differentiation. Notwithstanding, notable obstacles persist,
such as comprehending the processes behind stem cells,
surmounting immunorejection, and guaranteeing ethical
protocols. It is essential to increase public awareness, fund
continuing research, and promote international cooperation
if stem cells are to reach their full potential. With these
developments, stem cell treatment has the potential to
revolutionise contemporary medicine; nevertheless, in
order to assure safety and efficacy, it must be carefully
incorporated into clinical practice and subject to on-going
monitoring.
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