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Problem going to address: 

The intrinsic capability of stem cells to differentiate into multiple cell types can support 

the regeneration and repair of diseased or damaged tissue and organs. Therefore, their 

budding applicability in the emerging field of regenerative medicine serves as a promising 

multifunctional tool for tissue engineering, disease treatments, and other biomedical 

applications. However, the differentiation and survival of stem cells into specific lineages 

must be tightly controlled. In this context, growth factors and chemical agents are 

exclusively employed to stimulate and modulate the differentiation of stem cells, although 

challenges related to degradation, teratoma occurrence, side effects, and high costs must 

be overcome. Due to their unique physicochemical and biological properties, the effect of 

different conditions of growth media have been extensively used to manipulate stem cell 

growth and differentiation potential. Recently the use of plasma treatment of growth media 

shows interesting changes in cellular response and its reduced nature by plasma plays a 

pivotal role in tuning stem cell behavior and their differentiation process. 

The project aims to develop various plasma processes to achieve the reduction of growth 

media characteristics for modulating lineage-specific stem cell differentiation. Plasma 

treatments can be used for the functionalization, reduction through oxidation in oxygen 

and nitrogen plasma. The effects of plasma treatment depend on the type of ions used and 

processing conditions, such as plasma power, processing time and temperature, pressure, 

as well as the location of the samples in the reaction chamber and their distance from the 

plasma ignition zone. 

Additionally, zebrafish, known for their transparent embryos and rapid development, 

provide a unique platform for the study of stem cell differentiation and behavior within a 

living organism. These experiments encompass a wide array of techniques, including 

genetic manipulation, live imaging, injury models, and the use of fluorescent reporter lines 

to explore stem cell responses, regeneration processes, and their applications in 

regenerative medicine. This multifaceted approach contributes to a comprehensive 

understanding of stem cell potential, tissue repair mechanisms, and the therapeutic 

possibilities that stem from such research. 
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Role of Faculty Members involved: 
 

 
Supervisor-1 
 

Leading to optimization of plasma process for enhancing the physicochemical properties of 
growth media to modulate lineage specific stem cell differentiation. 

 
Supervisor-2 
 

Prof. Minocha will provide supervision in the areas of Cell Biology, Tissue Regeneration, and 
the essential utilization of the cell lines and Zebrafish model system required for the project. 
 

 


