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Experimental study on molecular dynamics of water to design greener
cryopreservation process of cells
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In this study, the molecular dynamics of water in cells was investi?ated by
the dielectric spectroscopy, with the aim to have a better knowledge about how the intracellular
water molecules behave with the existence of cryoprotective agents used in cryopreservation of
cells. An experimental setup for the dielectric spectroscopy of cell suspensions was built to obtain

dielectric spectra for the frequency range from 40 Hz to 43.5 GHz. Using this setup, measurements
were performed on Jurkat cells suspended In sucrose aqueous solutions of different concentrations at

a temperature of 25 ° C to evaluate the effect of cell dehydration. By the analysis of dielectric
spectra, the difference in the distribution of molecular dynamics of water due to the dehydration
was shown. In addition, dielectric spectra for cells suspended in cryoprotective solutions were
obtained at the temperature range of 10 ° C to -39 ° C, which leads to understanding of the water
behavior in cryopreservation processes.
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Exclusion of DC conductivity effect from dielectric loss spectrum using Kramers?Kronig
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