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Abstract. Stem cells can be used in cellular therapy. This happended in order to replace damaged cells or
having aim to regenerate organs. The definition of stem cells can be extended. From this point of view, we can
mention taking in consideration the idea in which it is known that these cells form the base of the building
body. More than, we can mention that stem cells are characterized by two knowing properties namely
differentiation and self renewal. Based on the observation that differentiation of adult stem cells into specific
derivative scan be controlled by laboratory techniques, it is anticipated that adult stem cells may become the
basis of therapies for many, and various types of medical conditions. Taking on stem cells, regenerative
medicine (RM) it is known as being one of the hottest topics in biotechnology nowadays. From this purpose,
stem cells can be used in regenerative medicine (RM). The principles of regeneration are found in different
types of cultures, from long time ago. As an interdisciplinary field of research, regenerative medicine, play a
great role in tissues and organs damaged reparation with a higher potential in transplantation if necessary.
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1. Introduction

It is known a few about global anticipation for stem cell-based therapies that are safe and
effective. So, various pre-clinical studies present encouraging results on the therapeutic potential of
specific cell types including they tissue which who derived stem cells [1]. As a definition, stem cells
are a population of undifferentiated cells characterized by the ability to extensively proliferate
namely self-renewal., Usually starting from a single cell namely clona and differentiate into other
different types of cells and tissue namely, potent cells. There are a lot of sources of stem cells with
varying potencies. Pluripotent cells are embryonic stem cells. This cells derived from the inner cell
mass of the embryo and induced pluripotent cells. Also are formed following reprogramming of
somatic cells. Pluripotent cells can differentiate into tissue from all endoderm, mesoderm, and
ectoderm [2]. Multipotent stem cells may differentiate into tissue derived from a mesenchymal stem
cells. Mesenchymal stem cells form cartilage, bone, adipose tissue. Beside using stem cells in cellular
therapy, as we mention previously, In addition, stem cells have expanded our understanding of
development as well as the pathogenesis of specific disease. In this context, cell lines from specific
pathology, can also be propagated and used in drug development [3,4]. Stem cells are unspecialized
cells that can give rise to specialized cells, through the differentiation process. Also, stem cells are
characterized by two properties namely differentiation and selfrenewal [5].

2. Key Points in Stem Cells and Regenerative Medicine

The definition of stem cells can be extended, in the idea in which it is known that these cells form
the base of the building body. From this point of view, stem cells are those that create tissues and
organs, blood and immune system. Stem cells are divided into two categories, namely embryonic and
adult [6]. Embryonic stem cells are only present in the early embryo and eventually give rise to all
cells that they give constitute a whole organism. The advantage of embryonic stem cells for
regenerative medicine is that they can be used for any type of tissue. It also should be noted that
embryonic stem.

Cells are harvested from embryos in early stages of development. However embryonic stem cells
as such are used in a limited way, since they are tumorigenic in vivo [7]. Adult stem cells are present
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in the body after birth. Although it has been hypothesized that adult stem cells can only turn into
tissue cells, some studies suggest that they can also generate cells from other tissues, in which case
we are talking about property called plasticity or transdifferentiation of these cells. Adult stem cells
are harvested from adult tissues, particularly cord blood, peripheral blood, and bone marrow, as
wells form such tissues as fat, skin, and skeletal striate muscle [8]. If most cells in the human body
can give rise, only cells of the same type and in contrast, the stem cells are unique in being able to
give rise to many types of cells. According to current hypotheses a single adult stem cell should be
capable of giving rise to a clone of cells that are genetically identical. It is envisaged that further
studies will show the possibility that a stem cell can produce a clone of cells in cell culture and also
to prove that a population of stem cells purified able to repopulate a certain type of tissue after
transplantation [9]. In this context, it has been shown that adult stem cells can be used for
transplantations. In particular hematopoietic stem cells from bone marroware frequently used for
treatment of blood diseases. In order to identify adult stem cells several methods can be used. One is
aimed at labeling the cells in a living tissue with molecular markers and subsequently determine the
specialized cells that they generate. The second method relates on the extraction of cells from a living
animal body, followed by labeling the cell culture and, finally, carrying out a transplantation of these
cells in an animal experiment, in order to determine the cells to repopulate the tissue of origin [10,11].
.Following the isolation of stem cells, they can be cultured in vitro and treated with growth factors or
transfected with new genes, to determine the types of cells that may become differentiated. Given the
importance of involving adult stem cells in producing new cell types and their involvement in
transplants, and the resulting use of adult stem cells for therapeutic purposes, the main potential of
adult stem cells is in the field of regenerative medicine. Based on the observation that differentiation
of adult stem cells into specific derivativescan be controlled by laboratory techniques, it is anticipated
that adult stem cells may become the basis of therapies for many, and various types of medical
conditions [12,13]. Compared to adult stem cells, embryonic stem cells have the potential that they
can give rise to all the hundreds of cell types in the human body. In this context, it can be exemplified
by saying that while a blood stem cell can only give rise to blood, embryonic stem cell can make
blood, bones, skin, brain, and others. Additionally, embryonic stem cells are programmed by nature
in order to build tissues and organs, while adult stem cells are not programmed by nature, as
described above. From this point of view it is estimated that embryonic stem cells have a greater
natural ability in repairing diseased organs [14,15]. Embryonic stem cells are obtained from left-over
embryos from fertility treatments and are active only a few days. These cells are obtained usually in
a vessel in specialized laboratories, which otherwise would have been discarded. Concerned by news
on stem cells, researchers were attracted by stem cells called "iPS" cells. Results of studies have shown
that this type of cell had similar properties as, but are not derived from an embryo. From this point
of view, there are ethical issues related using of iPS stem cells. Additionally, it has to noted that iPS
cells can be made from the patient’s own cells. Therefore, it seems that iPS cells could be given back
to a patient without risk of an immune rejection, so in this case transplantation would not give rise
to graft rejection. The is relevant given the various reported cases of deaths occurring due to stem cell
therapies. This obliges open collaboration between patient and medical staff involved in
transplantation, whereby decisions are made only by consent and by respecting the principles of
medical ethics [16,17].The idea of using stem cells for treatment of various pathological conditions, is
exemplified by the transplantation of stem cells from a patient who suffered from a heart attack. In
this case, the stem cell therapy would be applied to repair the part of the heart that has undergone
structural and functional changes due to a myocardial infarction. Birth provides an opportunity to
help families storing umbilical cord blood of the newborn. From this point of view it should be noted
that patients who undergo a transplantation, recovered better when they receive stem cells from a
related donor than from unrelated one. In this context, most ongoing studies are oriented towards
regenerative medicine, with the aim to repair the body of the patient with their own stem cells.
Particularly, children who can be treated with their own stem cells from stored umbilical cord blood
will have easy access to this type of therapies, also late in life [18]. Good to know a few about history
of this study purpoos, abour stemm cells and regenerative medicine. So from centuries, it is known
the idea of regeneration that first started in myths and legends. Regenerative medicine is
acknowledged that their research performance has been somewhat disappointing. Scientists and
researchers, look at how the historical development of the regenerative medicine scientific field has


https://doi.org/10.20944/preprints202308.1620.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 July 2024 d0i:10.20944/preprints202308.1620.v2

changed the translational strategy. This is then linked to a discussion of the preclinical and
postclinical challenges, which offer insights for the future progression of regenerative medicine field
[19].

3. Historical Data in Tissue Engineering

During centuries, in 1954, Dr. Joseph Murray performed the first transplant in a human body.
He practice the transferred a kidney from one identical twin to another. This surgical procedure, had
a great impact on medical history. This medical surgical point, was the culmination of > 50 years of
transplantation and grafting research. Chronic pathologies, were on the rise and also the associated
process of tissue degeneration was becoming evident. More than, the available clinical interventions
were capable of treating symptoms, for curing the disease. Next point, once a loss of tissue function
occurred, it was nearly impossible to regain. In the 1960s and 1970s created urgency for disruptive
technologies and led to the creation of tissue engineering (TE) [20].

4. Key Points in Regenerative Medicine and Tissue Engineering

So, tissue engineering (TE) uses a combination of technological approaches that moves it in
traditional transplantation and replacement therapies. Reffering to regenerative medicine and tissue
engineering, including stem cells use and also combining factors mentioned above, but also because
researchers had been successfully keeping tissue alive in vitro and understanding the biological
processes involved in regeneration and degeneration, possible therapeutic outcomes came into
fruition [21]. The comparability of stem cell lines from different individuals is needed for iPSC lines.
The impact is to be used in therapeutics - critical quality procedures. Viral testing is an important
point. In this context, when assessing the quality of stem cells, all tests for harmful human
adventitious agents must be performed. Bacterial or fungal sterility tests can be divided into specific
lines, as culture- or broth-based tests [22]. Single nucleotide polymorphism arrays is a procedure
using for typeing of DNA microarray. This procedure detects population polymorphisms by enabling
the detection of subchromosomal changes. Also is a procedure for detection of the copy-neutral loss
of heterozygosity. Finally, we can mention about DN A microarray technique, that is knowing as well
as an indication of cellular transformation [23]. Flow cytometry is a modern technique. This method
that use light, in practicum is perform to count and to detect, profile cells in a heterogeneous fluid
mixture. Phenotypic pluripotency assay recognizing nondifferentiated cells with a great success in
stem cell therapy [24]. Quality control can be achieved by using epigenetic analysis as histone
modification or DNA methylation.Karyotype establish. In this scientif direction, a long-term culture
of hESCs can accumulate culture-driven mutations. Because of that, it is nice, to give attention to
genomic integrity [25].

Regenerative medicine strategies, nowadays has an impact in tissues and organs reparations,
using modern techniques [26]. From the past, tissue engineering and regenerative medicine
emerged as an industry. In this field, a number of therapies have received Food and Drug
Administration (FDA) approval and are currently commercially available [27,28].

The modern products used in regenerative medicine, with FDA approval, are better than
previously similar products [29]. Nowaday, strategies for tissues and organs reparation, used in
medical specialties, are currently explored [30]. Knowing that tissues and organs architectures are
in connection with their function, the potential for recreate a new similar structure, with a similar
functionality as previously, is essential for successful recapitulation of a new healthy tissue and
organ [30]. From the future, we can talk a little bit about important issues for the advancement of
regenerative medicine as a field of research, with applicability routinally . In conection, stem cells,
isolated from tissues, are usefully and safety in transplantation and reparation [31-33]. The aim of
regenerative medicine is to avoid rejection of the renewal tissue by the host immune system. So it is
clear that the immune system play a great role in the process of regulating regeneration [34,35].

5. Conclusions

Concluding, the stem cells field of research and their applications in the treatment of different
human diseases is a subject of intense study, nowadays and also in the future. Corroborating with
previously mentioned info, regenerative medicine is consider such as an active field with
considerable implications in human diseases. Because the regenerative medicine field of research,
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with applicability in medical practice, is essentially comprised of ideas on cell renewal and tissue
healing. Nowadays, scientists look after the influence of regenerative medicine, using stem cells in
routine medical practice for renews tissues and organs. Modern techniques are used in tissue
reconstruction engineering. Stem cells are useful and play a great role in tissues and organs
reparation.
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