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Summary

Ice crystals formed within HeLa cells during rapid freezing were too small to be
visible under an ordinary light microscope. These small intracellular ice crystals were
observed electron microscopically by use of the freeze-etching technic. The cells were
suspended in a 20% glycerol balanced salt solution or in calf serum. Small drops of
cell suspension were frozen in liquid Freon (—150°C) or in liquid nitrogen. A large
number of small ice crystals was formed within the cells during rapid freezing. These
intracellular ice crystals differed both in size and number according to the freezing
conditions. - When the cells were frozen in liquid Freon in the presence of glycerol,
intracellular ice crystals were very small and the cells survived after rapid thawing. In
such a case, the average size of the intracellular ice crystals was 0.02 #. Such small
intracellular ice crystals appeared innocuous to the cells. On the other hand, no cells
suspended in calf serum and frozen in liquid Freon or in liquid nitrogen survived after
rapid thawing and the ice crystals formed within the cells were larger than 0.1 ¢ in

diameter.



