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Abstract: Cryopreservation will cause osmotic injury, toxicity damage and ice crystal damage to oocytes. It’s
necessary to know about the water permeability L,and cryoprotectant(CPA) permeability P of oocyte to select a
better cryopreservation scheme to reduce the damage of cells during cryopreservation. In this thesis, firstly, we
measured the Lp and Ps of porcine oocytes in different concentrations of single-cryoprotectant(EG) and
mixed-cryoprotectants(EG+Me,S0O) solutions, then we investigated the relationship between the permeability
coefficient of cells with the type and concentration of CPAs. Secondly the resulting parameters were used to
simulate the microfluidic addition and removal of the CPA, the accumulative osmotic damage(AOD) and toxicity
damage(J) of the oocytes in different linear loading, different concave-type linear loading, and step-wise linear

loading protocols were calculated; At last, we used microfluidics for the different loading protocols of the Mil
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porcine oocytes and calculated the cleavage rate and blastocyst rate after parthenogenetic activation. The results
showed that: (1) The permeability of the oocytes in mixed-CPAs solutions was higher than that of the single-CPA
solution; the Lp and Ps of the oocyte were greater in the higher concentration solution, and the parameters of the
oocytes in mixed-CPAs changed faster than that in the single-CPA. (2) S-type linear loading protocol had the
maximum AOD and J, while the concave-type linear loading protocol had the least damage, and the
high-convex-type was better than the low-convex-type. The three-step addition method combined with the
advantages of high-concave and low-concave could significantly improve the cell quality after the loading of CPA.
(3) In different linear loading experiments, the oocytes of simple linear loading protocol group had a slightly
higher cleavage rate than the other linear loading groups, but the blastocyst rates of the oocytes in
concave-type-linear loading protocol were much higher than those of other linear loading groups, in which
high-convex-type loading protocol had the highest blastocyst rate.
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