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Abstract The vitrification is still the best way to cryopreserve the tissues and organs, however,
the high concentration of cryoprotective agents (CPASs) to achieve vitrification may cause damage
to cells, so it is very important to design the reasonable way to loading (unloading) the CPA into
(out) tissues and organs. In this review, we reviewed the CPA/water transfer model both from the
cell and tissue level, analyzed the variation of the cellular/capillary volume during the loading
(unloading) process. This can help optimize the perfuse protocals in application. Then we
introduced the CT. FTIR detection method, which can detect the distribution of the CPA in tissues
or organs nondestructively. Finally we reviewed the development of perfusion method to introduce
CPA into rabbit kidney and listed the typical perfusion protocol which achieve vitrification
successfully. Based on these studies, we may achieve the successful vitrification of tissues and
organs by designing perfusion protocals that avoid the CPA damage.
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