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The Impact of Cryopreservation and Resuscitation Process on the Quality of Immune Cells
and The Establishment of Quality Control Standards

LIU Hongwei
Hebei Beike Biotechnology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: In recent years, immune cell therapy represented by chimeric antigen receptor T cells (CAR-T), tumor infiltrating
lymphocytes (TIL), and natural killer cells (NK) has made breakthrough progress in the field of malignant tumors and autoimmune
diseases. However, immune cell products often have temporal and spatial separation from preparation to clinical use, and
cryopreservation and resuscitation processes have become a necessary bridge connecting production and clinical applications. Multiple
stimuli such as ice crystal formation, osmotic shock, oxidative stress, and cryoprotectant toxicity during cryopreservation and
resuscitation can continuously damage cells and affect the clinical efficacy of cell therapy. Sort out the thermodynamic basic
mechanism of the entire process of cell freezing and thawing, analyze the multiple pathways through which key process parameters
such as cooling rate and cryoprotectants cause damage to cells, and build a quality control framework for the entire process of cell
freezing and thawing recovery based on the Quality by Design (QbD) concept. Develop a standardized process validation plan to solve
the industrial pain points of uneven cell quality and continuous decline in cell activity and function in different batches of large-scale
production.
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