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Fig. 1 The structure diagrams and photo of microfluidic chip
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Fig. 2 The system diagram of CPA continuous loading
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Fig. 3 Four different CPA loading protocols
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between intracellular and extracellular under different loading protocols

(a) Intracellular CPA concentration. (b)Concentration difference.
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Table 2 The effect of different CPA loading methods on the survival rate

and developmental rate of porcine M II -stage oocytes

Survival rate /%

Cleavage rate/% Blastocyst rate/%

One-step (n=119)
Two-step (n=141)

37/59 (59.8+4.2)"
57/81 (76.5:2.8)°
59/65 (90.8+0.8)°
58/60 (92.8+1.0)°

Four-step (n=123)
Linear (n=122)

22/60 (36.6+3.5)"
31/60 (51.62.1)°
37/58 (63.7+1.0)°
47/62 (75.8+1.2)!

5/60 (8.3+7.0)"
9/60 (15.4+5.3)°
9/58 (15.5:0.9)°

17/62 (274+1.0)°

a~d: Values with different superscripts in the same column are significantly different(P < 0.05).
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Linear Loading Cryoprotectants (CPAs) With Microfluidic Method
Reduces Osmotic Damage to Porcine M II -stage Oocytes’

YANG Yun"", ZHOU Xin-Li"™™, DAI Jian-Jun?, ZHANG De-Fu?,
SHAO Wen-Qi", YI Xing-Yue", TAO Le-Ren”
(" Institute of Biothermal Technology, University of Shanghai for Science and Technology, Shanghai 200093, China;
Y Institute of Animal Husbandry & Veterinary Science, Shanghai Academy of Agricultural Sciences, Shanghai 201106, China)

Abstract  Loading cryoprotectants (CPAs) into oocytes is critical to restrain ice formation during
cryopreservation. However, high concentration of CPAs may cause osmotic and toxic damage to oocytes. In order
to minimize the osmotic damage, a microfluidic device for loading CPAs into oocytes was designed and fabricated
in this study. 30% (v/v) Me,SO was linear loaded into porcine M II -stage oocyte with the microfluidic device, the
intracellular CPA concentration, the cell volumetric changes and the effect on the survival rate and developmental
rate of oocytes were investigated and compared with the traditional methods including the one-step method and the
step-wise methods. The results showed that the microfluidic method can realize continuous CPA loading to
oocytes, reduce the osmotic shock to cells and enhance the cell viability. The lowest penetration volume of oocyte
reached 0.86V,. The cell viability was 92.8% with the microfluidic method, ~33% higher than one-step method,
~16.3% higher than two-step method, and no significant difference with four-step method. After parthenogenetic
activation and cultured in vitro, the cleavage rate and the blastocyst rate of oocytes were 75.8% and 27.4%, which
were significantly higher than the one-step method and the step-wise methods (P < 0.05). In conclusion, linear
loading CPAs with the microfluidic method can significantly alleviate the osmotic damage to oocytes, which may

provide a new path for oocyte cryopreservation.
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