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The damage evaluation during cryoprotectant loading with Microfluidic chip
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Abstract: With the help of the oocyte cryoproservation, the assisted reproductive technology and the embryo
engineering technology have tremendous development potential. However, the high concentration of
cryoprotectants(CPAs) in cryopreservation will cause osmotic damage and toxic damage to oocytes. The
traditional experimental methods can be used to optimize the loading and unloading of CPAs, but a large number
of cells and random errors will be required. Therefore, in this paper, Volume change of MII porcine oocyte in
different loading time, different loading line types and different concave loading types were simulated with
numerical simulation methods. Three traditional parameters A V (maximam volume change). AOD(accumulative
osmotic damage) and J (accumulative chemical damage) were used to evaluate the damage of oocyte. A
comprehensive parameters based on the traditional parameters and entropy method was proposed to evaluate the
damage, and the results of the cell experiment are used to verify the effectiveness of s. The results showed that
there are divergence between the results of traditional damage assessment parameters, which cannot come to the
unified conclusion. By analyzing the relationship between blastocyst rate and s, we found that there is a highly
negative correlation between s and blastocysts rate. That indicates that the comprehensive damage assessment
parameter s can be used to assess cell damage and provides a new idea for the evaluation of cell damage.
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