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Statement of the Problem: There is currently a growing interest in the use of Mesenchymal Stem Cells 
(MSCs) in the development of cell therapies for the treatment of many common conditions. However, during 
manufacturing, apoptosis can lead to a loss of function following cryopreservation and remains an area of 
concern. Delayed apoptosis in which cells that appear viable immediately post-thaw undergo apoptosis in a 
delayed manner is a particular challenge, with no rapid method to identify such cell populations at an early 
stage. The aim of this work is to develop a rapid method, using metabolomics, to detect biomarkers, post-thaw, 
that could indicate cells undergoing apoptosis. 

Methodology & Theoretical Orientation: Initially, cells were cryopreserved using different freezing procedures 
expected to have varying impacts on the cells post-thaw (PT). These included changing the amount of DMSO 
concentration and freezing rate. The proliferation and viability of the cells, PT, across five days was then 
investigated, along with the immunomodulatory properties of MSCs PT, including their ability to reduce T cell 
proliferation and induce T cell differentiation into T regulatory cells (Tregs). Liquid Chromatography / Mass 
Spectrometry (LC/MS), and Gas Chromatography / Mass Spectrometry (LC/MS) are now being used to detect 
apoptotic biomarkers, PT, that could give an indication of cells undergoing apoptosis. 

Findings: Using detrimental freezing procedures showed a significant decrease in viability and the proliferation 
of the cells PT. However, cryopreservation did not affect the immunomodulatory properties of the MSCs. Initial 
preliminary work using GC/MS has shown that healthy MSCs reduce the amount of a specific compound in the 
headspace of cell cultures over 24hrs PT. 

Conclusion & Significance: While results are only preliminary, the decrease in the compound, PT, could be 
used as a biomarker for cell health. This could be used as a rapid quality control step during manufacturing.

Biography
Nishant Joglekar is a final year doctoral researcher from Loughborough University, UK. His PhD is focused on addressing the effects of 
cryopreservation during the manufacturing of stem cell-based cell therapies, developing a rapid method to identify biomarkers that could be 
used to detect dying cells, post-thaw, during manufacturing. Nishant is skilled in cell culture (T cells and stem cells), and numerous other cell-
based techniques including flow cytometry, qPCR, and fluorescence microscopy. 

Received: September 15, 2022; Accepted: September 17, 2022; Published: November 09, 2022

https://stemcell-regenerativemedicine.insightconferences.com/abstract/2022/early-detection-of-delayed-apoptosis-following-cryopreservation-of-mscs-using-mass-spectrometry
https://stemcell-regenerativemedicine.insightconferences.com/abstract/2022/early-detection-of-delayed-apoptosis-following-cryopreservation-of-mscs-using-mass-spectrometry
https://stemcell-regenerativemedicine.insightconferences.com/
https://stemcell-regenerativemedicine.insightconferences.com/abstract-submission.php

