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The cryoconservation method is based on the use of cryogenic fluids which, when 
mixed with water, partially protect the cells from the segregation of salts. During a long 
period of storage in the cryogenic state, the radiation dose from the natural background 
can attain a dose of 0.1 Gy in 25-50 y. which can be the source of significant mutagenic 
effects. The present work deals with the EPR study of the y-radiolysis at 77 K of the 
binary system H2O/DMSO which is the most commonly used freezing medium. The 
free radical yields and decay kinetics were determined for DMSO/H2O frozen mixtures 
of composition ranging from pure water to pure DMSO, passing through the key 10% 
DMSO composition. The radical vs dose yield curves were observed to pass through a 
maximum in correspondence of the D M S O 3 H2O hydrate. Radicals are trapped during 
the irradiation but are released on warming near the melting temperature; radical attack 
to cells structures can take place at this stage, provided that the reactants be in the same 
phase. The attitude of trapped radicals to interact on melting with organic substrates was 
tested by performing a set of experiments using the 2,2,6,6 tetramethyl piperidinyl oxyl 
stable radical as a spin trapping agent. An upper limit estimate of the fraction of trapped 
radicals potentially capable of causing radical damage on melting could thus be 
determined as a function of the H2O/DMSO ratio. This fraction is 14 % for H2O/DMSO 
(10%) mixtures. OH radicals instead were found to be non-reactive probably because 
are trapped in separated ice phases. EPR measurements performed on irradiated 
H2O/DMSO (10%) frozen samples containing 1.5xl07 cells/ml have shown that almost 
the totality of the trapped radicals are generated from the components of the freezing 
medium.
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