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Stem cell therapy has become a very exciting and sophisticated 
scientific research subject in recent years. Great expectations 
were evoked by the advancement of treatment approaches. 
This paper is a study focusing on the discovery of various stem 
cells and the future treatments based on these cells. Laboratory 
steps of regulated stem cell culturing and derivation follow the 
genesis of stem cells. In determining the properties of the 
tested stem cells, quality control and teratoma formation assays 
are critical procedures. To set adequate environmental 
conditions for controlled differentiation, derivation techniques 
and the use of culture media are important. Among several 
forms of applications for stem tissues, 

Stem cells are the human body's non-specialized cells. They are 
able to distinguish and have the capacity to self-renew in any 
cell of an organism. In embryos and adult cells, stem cells both 
exist. There are several specialisation measures. With each 
stage, developmental potency is decreased, which means that a 
unipotent stem cell does not differentiate into as many cell 
types as a pluripotent one. To make it easy for the reader to 
understand the following pages, this chapter will concentrate 
on stem cell classification. 

Totipotent stem cells can divide and differentiate into the entire 
organism's cells. Totipotency has the greatest potential for 
differentiation and facilitates the development of both embryo and 
extra-embryonic structures by cells. A zygote, which is produced 
after a sperm fertilises an egg, is one instance of a totipotent cell. 
Such cells may grow into any of the three germ layers or form a 
placenta later. Cells of all germ layers, but not extraembryonic 
structures, such as the placenta, form pluripotent stem cells 
(PSCs). One example is embryonic stem cells (ESCs). ESCs are 
derived from preimplantation embryos' inner cell mass. Induced 
pluripotent stem cells (iPSCs) derived from an epiblast layer of 
implanted embryos are another illustration. 

 

Their pluripotency is a continuum, starting with fully 
pluripotent cells such as ESCs and iPSCs and ending with 
multi-, oligo- or unipotent cells that are less strong. The 
teratoma formation assay is one of the methods to determine 
their behaviour and spectrum. Artificially produced from 
somatic cells, iPSCs act in a similar way to PSCs. After the 
fusion of sperm and ovum fertilisation, a blastocyst is formed. 
Its inner wall is lined with short-lived stem cells, embryonic 
stem cells in particular. There are two distinct cell forms of 
blastocysts: the inner cell mass (ICM), which grows into 
epiblasts and causes the creation of a foetus, and the 
trophectodermal mass (TE). Blastocysts are in charge of 
controlling the ICM. TE continues to develop and shape the 
extraembryonic support structures required, such as the 
placenta, for the successful origin of the embryo. The ICM cells 
remain undifferentiated, completely pluripotent and 
proliferative as the TE starts to form a specialised support 
framework. 

The pluripotency of stem cells makes it possible for them to shape 
every cell in the body. The ICM is derived from human embryonic 
stem cells (hESCs). Cells form aggregations called germ layers during 
the period of embryogenesis. Endoderm, mesoderm and ectoderm 
(Fig. 1), each of which ultimately gives rise to distinct foetal cells and 
tissues and, consequently, to the adult organism[2]. They become 
multipotent stem cells after hESCs divide into one of the germ layers, 
the potency of which is limited to only the germ layer cells. In human 
growth, this phase is short.
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