Nanochemistry and biotechnology
Analysis of the efficiency of adding nanomaterial for cryopreservation of boar sperm
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There is a need now for alternative approaches for optimizing cryoenvironments and improve the quality of deconserved motile cells, which can be solved using nanotechnology. Minimizing injury to the plasma membrane during ultra-low temperatures is essential to ensure cell viability. One of the important elements that plays a significant role in the stabilization of the plasma membrane is ultra fine silica (UFS) and the disaccharide - sucrose.
UFS is widely used as an adjunct treatment in medical practice. Modification of its surface by some biomolecules, such as mono- and oligosaccharides, allowed to create on their basis promising nanomaterials, which in the case of addition to the cryoenvironment with sperm of bulls, sheep and humans, contribute to their better mobility and survival [1, 2, 3, 4].

It is shown that in the case of supplementation of lactose-glycerol-yolk-medium with 0.001% concentration of UFS/sucrose, deconserved bovine epididymal spermatozoa had a 10.0% higher activity compared to the control (cryoenvironment without addition of nanomaterials, activity of 10 %) while maintaining this level for two hours. It should be noted that before freezing the activity of such gametes was at the level of 50% [5].

The aim of our study was to examine the effect of 0.001% concentration of UFS/sucrose on the viability of cryopreserved boar sperm. This nanomaterial was added to the cryoenvironment with ejaculated sperm of boars of the Ukrainian steppe white breed before freezing (Arsenal 1669, Aspect 2029). The choice of gametes of these boars is due to the fact that they are stored in the Bank of Animal Genetic Resources of the Institute of Animal Breeding and Genetics nd. a. M.V. Zubets NAAS is about 10 years old and is a valuable genetic material for reproduction and selection work with this breed. The research used nanomaterial UFS/sucrose - a highly dispersed silica (UFS, chemical formula SiO2) brand A-300 with S = 285 m2 / g (Kalush, Ukraine), the surface of which was modified with sucrose at the Chuiko Institute of Surface Chemistry NAS of Ukraine.

It was found that sperm that were frozen with UFS/sucrose in 0.001% concentration, after thawing, showed an average activity of 19.6(1.93% (respectively, Arsenal 1669 - 18.3%; Aspect 2029 - 20.8%), which is 5.3% higher compared to sperm without the addition of nanomaterial. 
This rate of gamete activity in the control decreased within 30 minutes up to 6.7%(1.67. Gametes that were cryopreserved with UFS/sucrose showed activity at 17.5%(2.87, which is 10.8% higher compared to control and 2.1% lower compared to baseline activity. One hour after the start of the study, sperm activity was observed in the control at the level of 3.8%(2.87, which is lower by 71.4% compared to the initial activity. Gametes that were cryopreserved with UFS/sucrose one hour after the start of the study had an activity of 10.8%(8.46, which decreased by 44.9% compared to the initial activity. It should be noted that we have established the possibility of extending the survival time of deconserved boar sperm. The shortest survival period was observed in the control (2 hours), and in the case of adding 0.001% UFS/sucrose, this figure exceeded 2.5 hours. 
Also, we evaluated the morphology of cryopreserved boar sperm with the addition of UFS/sucrose before freezing. It was found that the percentage of pathological forms of freezing sperm of boars with nanomaterial is 17.5%, which is 5.8% lower compared to pathological forms of sperm in the control.

Thus, we found a positive biocompatibility of the applied nanomaterial based on UFS and sucrose with respect to motile cells. It is recommended to take into account the obtained results during biotechnological manipulations with the reproductive material of farm animals.
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