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ABSTRACT

Cell treatment has been used since the 19th century and is continuing expanding now for commercial and scientific
purposes. Cell therapy includes monocellular and multicellular therapies using stem cells and non-stem cells that
have different immunophenotypic profiles, separation techniques, modes of action, and regulatory levels. Building
on the basis set by their predecessor cell therapies that have established themselves or proven commercially viable,
investigational and premarket approval-exempt cell treatments continue to offer patients promising therapeutic
benefits in a range of illness areas. The many different types of cell therapy, including stem cell-based and non-
stem cell-based therapies, are described in this review paper. We also gather the numerous "multicellular” therapies
used in clinical settings for the first time in the literature.
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INTRODUCTION

Cell therapy refers to the therapeutic injection of /'\ @
autologous or allogeneic cellular material into a patient. ® Activationand @
In an effort to combat the ravages of ageing, Charles- % expansion @
Edouard Brown-Séquard, a pioneer in hormone therapy @ @ @ @

at the time, started using cell therapy in 1889 by injecting

Genetically engin¢
cancer-specific T-cells

animal testicle extracts. The global market for cell
therapy is anticipated to increase from USD 9.5 billion in
2021 to USD 23.0 hillion in 2028, with clinical safety
and efficacy research currently ongoing. Unicellular or

multicellular stem cell and non-stem cell therapies are %

included in cell therapy. It frequently uses autologous or
allogeneic cells, may involve genetic engineering or
formulation changes, and can be administered topically,

intravenously, intramuscularly, or via scaffold-free i
Systemsl isolation of tumour

infiltrating lymphocytes

Transfusioninto
recipient

Living cells are injected, grafted, or implanted into a
patient during cell therapy, sometimes referred to as
cellular therapy, cell transplantation, or cytotherapy, to
have a therapeutic impact. As an illustration,
immunotherapy may entail the grafting of stem cells to
repair damaged tissues or the transplanting of T-cells that
can fight cancer cells through cell-mediated immunity.

T-cell adoption treatment. Cancer-specific T-cells can be
produced by genetically modifying peripheral blood cells
or by isolating lymphocytes that infiltrate tumor’s.
Before the cells are transfused into the receiver (the
tumour bearer), they are activated and developed.

Mechanisms of action

Cell therapy focuses on a number of therapeutic
indications in a number of organs and employs a number
of cell delivery techniques. As a result, the specific
mechanisms by which the medications work differ
greatly. The following are the two main tenets by which
cells support therapeutic action:
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1. The engraftment, differentiation, and long-term
replacement of damaged tissue by mature, stem, or
progenitor cells. According to this model,
multipotent or unipotent cells either undergo in vitro
differentiation into a specific cell type or, after
injection locally or systemically, after arriving at the
injury site. These cells subsequently take the place
of the wounded tissue, integrating into the wound
site and assisting with general organ or tissue
function. During a myocardial infarction, cells are
used to replace cardiomyocytes, and cells are also
used to encourage angiogenesis.

2. Cells have the capacity to release soluble chemicals,
such as growth factors, cytokines, and chemokines
with endocrine or paracrine effects. These
compounds aid in the organ or area's self-healing
process by activating local (stem) cells or attracting
cells to the transplanted site. Early cell passes are
thought to be more favourable for paracrine activity
than later ones. Only a few days to a few weeks after
being delivered locally or systemically, the
transplanted cells are still viable. This includes both
cells that are genetically or epigenetically modified
to release significant amounts of a certain chemical
and cells that naturally secrete the essential
therapeutic components. Examples of cells that
secrete chemicals that encourage angiogenesis,
alleviate inflammation, and other processes

Cell therapy strategies

1. Allogeneic

In allogeneic cell treatment, the donor and recipient of
the cells are two separate people. Because unmatched
allogenic therapies can serve as the foundation for "off
the shelf" medicines, the allogenic technique in
pharmaceutical manufacture has promise. A range of
vascular disorders, including Crohn's disease, are among
the conditions for which there is research interest in
creating such products.

2. Autologous

In autologous cell therapy, transplanted cells from the
patient's own tissues are used. It is actively being
investigated for, for example, cartilage and muscle
repair, in numerous clinical studies to collect stromal
cells from bone-marrow, adipose tissue, or peripheral
blood to be transplanted at areas of injury or stress. It
might also entail separating mature cells from damaged
tissues, which would then be re-implanted at the same or
nearby tissues; this method is currently being tested in
clinical trials for the spine in order to prevent disc
reherniation or adjacent disc disease, for example. An
advantage of using an autologous approach is that
transplant rejection and immunogenic reactions are less
of a worry. However, due to patient-by-patient
processing, an autologous technique is frequently
expensive, eliminating the possibility.

3. Xenogeneic

In xenogeneic cell treatment, the patient will receive
cells from an alternative species. Think about the
transplantation of pig-derived human cells. The majority
of xenogeneic cell therapies currently require grafting
human cells into animal models to assess their safety and
efficacy; however, future technical improvements may
allow xenogeneic procedures to be used on humans as
well.

Types of cell therapy

e Stem-cell therapy

In stem-cell therapy, diseases or conditions are treated or
prevented by using stem cells. As of 2016, the only
proven stem cell therapy is hematopoietic stem cell
transplantation. Although bone marrow transplants are
frequently required for the operation, the cells can be
obtained from umbilical cord blood. New stem cell
sources are being developed, and stem cells are being
used to treat neurological diseases as well as diabetes,
heart disease, and conditions associated to diabetes.

Stem-cell therapy has come under assault as a result of
developments like the ability of scientists to collect and
culture embryonic stem cells, to manufacture stem cells
through somatic cell nuclear transfer, and to use
techniques to create induced pluripotent stem cells. This
discussion frequently refers to.

o Neural stem cell therapy

Neural stem cells (NSCs) are currently the subject of
research for potential therapeutic applications, such as
the treatment of a number of neurological diseases like
Parkinson's disease and Huntington's disease.

e  Mesenchymal stem cell therapy

Immune-modulatory  therapy, bone and cartilage
regeneration, myocardium regeneration, and the
treatment of Hurler syndrome, a skeletal and

neurological condition, are just a few of the treatments
that MSCs are employed for. MSCs are beneficial for a
variety of illnesses thanks to these unique properties.

Research has demonstrated that osteogenesis imperfects
(OI) can be successfully treated using MSCs. Bone
marrow (BM) transplants from siblings who had the
same human leukocyte antigen (HLA) were performed
on patients with OIl. The results suggest that MSCs can
develop into conventional osteoblasts, leading to quicker
bone development and a lower incidence of fractures. A
more recent clinical study showed that allogeneic foetal
MSCs delivered intrauterine to people with severe Ol
could engraft and differentiate into bone in a human
foetus.

Additionally to

Differentiated or mature cell transplantation

Researchers are investigating the possibility of replacing
stem or progenitor cells with differentiated cells that
have little or no capacity for proliferating. In most cases,
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this entails the use of specialised cells that can maintain
or regenerate the extracellular matrix production of
particular tissues, such as the intervertebral disc repair
using transplanted chondrocytes (for instance, the
transplantation of cardiomyocytes to restore heart
function or islet cells to create insulin homeostasis in
diabetic patients).

Alternative medicine

Cell therapy is the injection of non-human cellular
animal material intended to treat illness. It is a term used
in alternative medicine. This is deemed "senseless" by
Quackwatch because "cells from the organs of one
species cannot replace the cells from the organs of other
species” and a number of grave side effects have been
noted. The American Cancer Society states regarding
this alternative, animal-based kind of cell treatment that
"current scientific evidence does not support claims that
cell therapy is effective in treating cancer or any other
disease." In fact, it might be fatal.

Manufacturing

The manufacturing of cell therapy products is generally
hampered by small scale batches and labor-intensive
methods, despite being one of the quickly expanding
sectors within life sciences.

Many manufacturers are switching to automated
production processes to reduce human participation and
the possibility of human error. Automated cell therapy
manufacturing techniques have made it possible to
produce items on a greater scale and at a lower cost.

Supply chain

significant cell and gene therapy products, like CAR T-
cell treatments and allogeneic therapies, provide
significant challenges for the logistics departments of
biopharmaceutical businesses. To ensure safe handling
and distribution of cell and gene therapies, manufacturers
and distributors alike must develop new systems and
procedures. On-demand inventory also becomes more
and more crucial in order to avoid supply chain
interruptions, particularly in light of unforeseen events
like the COVID-19 pandemic.The logistics chain for
cellular therapies has also recently undergone alterations
as a result of the COVID 19 epidemic and political
unrest in Europe as a result of Brexit.

CONCLUSION

In conclusion, cell culture is a vital tool in contemporary
medicine with countless uses for diagnosing human
infections. Cell culture techniques are somewhat
unbiased and are only constrained by the virus's capacity
to proliferate in a certain cell line. With the development
of transgenic cell culture techniques, this was however
overcome. Therefore, we advise: Every year, quick
diagnostics based on antigen assays should have their
specificity and sensitivity checked using cell culture, and
the practitioners should be informed of the results. Cell
culture should be encouraged both for positive results

during low prevalence and for both positive and negative
quick test results obtained from patient features infection
during high prevalence or outbreak: For the diagnosis of
an unidentified virus, cell culture can also be employed
in conjunction with PCR serological testing,
histopathology, and immunological histochemistry. They
are also employed in the development of a quick test for
recently identified diseases.

REFERENCES

1. Becker AJ, McCulloch EA, Till JE. Cytological
demonstration of the clonal nature of spleen colonies
derived from transplanted mouse  marrow
cells. Nature, 1963; 197: 452454,

2. Weissman IL, Shizuru JA. The origins of the
identification and isolation of hematopoietic stem
cells, and their capability to induce donor-specific
transplantation tolerance and treat autoimmune
diseases. Blood, 2008; 112: 3543-3553.

3. Bisson I, Green E, Sharpe M, Herbert C, Hyllner J,
Mount N. Landscape of current and emerging cell
therapy clinical trials in the UK: current status,
comparison to global trends and future
perspectives. Regen. Med., 2015; 10: 169-179.

4. LiMD, Atkins H, Bubela T. The global landscape of
stem cell clinical trials. Regen. Med, 2014; 9: 27-39.

5. Maude SL. et al. Chimeric antigen receptor T cells
for sustained remissions in leukemia. N. Engl. J.
Med, 2014; 371: 1507-1517.

6. Lee DW.et al. T cells expressing CD19 chimeric
antigen receptors for acute lymphoblastic leukaemia
in children and young adults: a phase 1 dose-
escalation trial. Lancet, 2014; 6736: 1-12.

7. Goff S, Berg P.Construction of hybrid viruses
containing SV40 and lambda phage DNA segments
and their propagation in cultured monkey cells. Cell,
1976; 9: 695-705.

8. Cavazzana-Calvo M. et al. Gene therapy of human
severe combined immunodeficiency (SCID)-X1
disease. Science, 2000; 288: 669-672.

9. Brittberg M, Lindahl A, Nilsson A, Ohlsson C,
Isaksson O, Peterson L. Treatment of deep cartilage
defects in the knee with autologous chondrocyte
transplantation. N. Engl. J. Med, 1994;331:
889-895.

10. Green H, Kehinde O, Thomas J. Growth of cultured
human epidermal cells into multiple epithelia
suitable for grafting. Proc. Natl Acad. Sci. USA,
1979; 76: 5665-5668.

11. McHeik JN, Barrault C, Levard G, Morel F, Bernard
FX, Lecron JC.Epidermal healing in burns:
autologous keratinocyte transplantation as a standard
procedure: update and perspective. Plast. Reconstr.
Surg. Glob., 2014.

12. Weissman IL. Translating stem and progenitor cell
biology to the clinic: barriers and
opportunities. Science, 2000; 287: 1442-1446.

13. Garbern JC, Lee RT. Cardiac stem cell therapy and
the promise of heart regeneration. Cell Stem Cell,
2013; 12: 689-698.

www.wipmr.com |  Vol9, Issue 6,2023. |

ISO 9001:2015 Certified Journal | 247




Shankar et al. World Journal of Pharmaceutical and Medical Research

14. Ellison GM. et al. Adult c-kit" cardiac stem cells
are necessary and sufficient for functional cardiac
regeneration and repair. Cell, 2013; 154; 827-842.

15. Huch M. et al. Long-term culture of genome-stable
bipotent stem cells from adult human liver. Cell,
2015; 160: 299-312.

www.wipmr.com |  Vol9,Issue 6,2023. |  1SO 9001:2015 Certified Journal | 248




