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Cryopreservation of living cells using electron microscopy fixation methods
Jan Huebinger
Max-Planck Institute of Molecular Physiology, Germany

Rapid cooling to minimize ice crystal growth can be applied for cryopreservation as well as sample preparation for (electron) 
microscopy. However, the methods used in these two fields are very different. To preserve the structure of living samples 

for electron microscopy in a close to native state, they have to be completely vitrified with minimal use of cryoprotective 
agents. We found that complete vitrification is not necessary for successful cryopreservation of mammalian cells. However, ice 
crystal size (not number or total amount of ice) has to be minimized. Therefore, sample preparation methods for (electron) 
microscopy could also help improving the outcome of cryopreservation. We found that standard preparation methods are 
not very suitable for cryopreservation, likely because rapid warming is not possible with these methods. However, we found 
that the recently developed method of self-pressurized rapid freezing is very suitable for cryopreservation. Sealed metal tubes 
with high thermal diffusivity containing the samples are plunged into liquid cryogen. Internal pressure builds up reducing ice 
crystal formation and therefore supports reversible cryopreservation through vitrification of cells. After rapid rewarming of 
pressurized samples, viability rates of >90% can be reached, using human cells (HeLa). This is comparable to best-performing 
of the established rapid cooling devices tested. In addition, the small SPRF tubes allow for space-saving sample storage and the 
sealed containers prevent contamination from or into the cryogen during freezing, storage, or thawing.
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