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DESCRIPTION
Changes Schwann cells are glial cells from the peripheral nervous 
system. They have several different subtypes and function in dif-
ferent ways in nerves. They can be derived from and cultured in 
vitro for use in tissue engineering and disease modelling applica-
tions. Since it is challenging to get significant numbers of primary 
human Schwann cells, in vitro differentiation from other cell types 
is an option. The understanding of the developmental signaling 
systems that regulate the differentiation of Schwann and neural 
crest cells in vivo is first discussed. Next, a complete presentation 
of the findings on the in vitro differentiation of Schwann cells from 
multipotent stem cell sources is made. Contextualization and dis-
cussion of the pertinent signalling pathways and compounds em-
ployed frequently in those methods.

With an emphasis on studies using hESC and hiPSC, several proce-
dures for cell sources, differentiation tactics, cell characterization, 
and protocol effectiveness are discussed and contrasted. An over-
view of recent advancements in the differentiation and three-di-
mensional culture of Schwann cells is given. This contribution, in 
brief, helps the comparison and improvement of protocols, gives 
an overview of the available tools and methodologies for the 
differentiation of Schwann cells, and aids in the selection of ap-
proaches that are suitable for specific applications.

Schwann cells, the most prevalent form of nerve cells in the pe-
ripheral nervous system, are the well-studied type of peripheral 
glia cells. The regulation of sensory perception, synaptic commu-
nication, and the immune response are just a few of the additional 
functions of Schwann cells that have been discovered despite the 
fact that they are best known for wrapping myelin sheaths around 
peripheral axons.

However, several of these methods still have limitations, such 
as poor differentiation efficiency, unpredictable repeatability, or 

insufficient cell maturity of the generated cells. The current un-
derstanding of the embryonic development of the Schwann cell 
lineage and the underlying molecular determinants serves as the 
foundation for this literature review, which provides a thorough 
overview of the differentiation methods and protocols available to 
derive Schwann cells in vitro from various multipotent cell sourc-
es, with a focus on hiPSC/hESC. It compares and explains the me-
chanics, advantages, and downsides of the protocols and gives an 
overview of characterization methods and standards. It also gives 
a brief summary of recent advancements and techniques in the 
field of 3D cell culture of Schwann cells, which is a quickly growing 
one.

As a result, in vitro differentiation techniques that start with iPSC 
or ESC often consist of two phases: Induction of neural crest iden-
tity, and differentiation to the Schwann cell lineage. The targeted 
regulation of cell differentiation in a dish can only be as exact as 
our present comprehension of the signalling processes involved; 
therefore the differentiation protocols adapt and improve as new 
insights into the in vivo developmental stage emerge. However, 
despite the fact that the majority of our understanding is based on 
findings from animal models, we still don’t fully understand how 
Schwann cells form. Because the mechanisms governing Schwann 
cell formation in human cells may be distinct from those in animal 
cells, hiPSC has allowed researchers to examine this topic more 
completely.
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