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Vitrification and ultra-rapid laser warming
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Vitriﬁcation is now a main route to the cryopreservation of human and animal oocytes and implantation of embryos. It
is strongly believed that for success, the cells must be placed in very high concentrations of permeating cryoprotective
solutes and must be cooled extremely rapidly. These facts may limit the applications of vitrification to CPA-sensitive cell types.
In our research group we have shown that several of these beliefs are incorrect. Our new research suggest that the key to
vitrification survival does not rely only in achieving a fast cooling rate but in achieving a fast warming rate that prevents
the recrystallization of the vitrified water inside of the cell. Mouse oocytes and embryos survive being cooled slowly even
in diluted solutions provided that they are warmed ultra-rapidly by a laser pulse. Research carried out in Mazur’ lab stated
that not only vitrification is possible without high concentration of solutes; it is possible without permeating solutes because
the degree of vitrification success seems to be in the prior dehydration of the cell not in the amount of permeating solute
equilibrated, provided that the cells are being warmed at an ultra-rapid rate to avoid recrystallization. This new point of view
about vitrification will potentially widespread its use to a wide amount of cells, even those which were very sensitive to the high
concentration of solutes used in the past.
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