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Study on the Heat and Mass Transfer Characteristics

of Nanotrehalose During Cell Freezing
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Abstract In order to investigate the heat and mass transfer performance of green non-toxic nanotrehalose
cryoprotective agent, intracellular delivery system of nanotrehalose was prepared by experimental means.
Differential scanning calorimeter (DSC) was used to measure the scanning calorimetry curves of different
concentrations of cryoprotectants during the freezing procedure, also the effects of concentration changes on the
thermal properties parameters and ice crystal formation process were compared and analyzed. Using Raman
spectrascopy, 3T3 cells incubated with nanotrehalose and 3T3 cells of the control groups were used as the study
subjects, and the cell suspensions of each group were extracted after 3 hours of incubation, and the intracellular
trehalose was quantified using a standardized analytical method. The experimental results were given that with the
increase of nanotrehalose concentration, the freezing temperature and latent heat of phase change of the sample
were reduced correspondingly, which indicated the antifreeze capability could be improved by trehalose delivery;
in addition, the remarkable increase of the organic components in the cells proved the successful accumulation of
intracellular trehalose. According to the data obtained from the study on heat and mass transfer characteristics, it
is expected that a model of heat and mass exchange of trehalose between both sides of cells will be developed,
and technical support will be proposed for optimizing the cell cryopreservation scheme.
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