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Cell cryopreservation with high rates of post-thawing
survival remains a major challenge and the formation of ice
crystals is one of the major factors for low cell survival. To
overcome this problem, a cryoprotectant agent (CPAs) is used,
i. e., a compound able to decrease the crystallization tempe-
rature of the water, contributing to a decrease in ice crystals
formation or even being able to avoid their formation. The
most common CPAs are DMSO and glycerol. However, their
toxicity is highly questionable and safer alternatives are needed.
Mankind has always been trying to mimic nature in search
of solutions for everyday problems and cryopreservation
is no exception. It has been reported that some compounds
found in animals living in extremely cold environments are
involved in the hibernation process allowing them to survive
during winter time [Whaley, 2021]. This fact inspired us to
develop a new class of CPAs, the so-called natural deep
eutectic systems (NADES). These result from the combina-
tion of two or more compounds, usually solid at room tempe-
rature, that when mixed at a certain molar ratio become a
transparent homogenous viscous liquid and are able to alter
the thermal behavior of water [Gertrudes, 2017]. This charac-
teristic makes NADES perfect candidates as CPAs. In fact, our
most recent work [Ana Rita Jesus, 2021] showed that NADES
present very low toxicity towards mammalian cells and are
able to reduce the formation of ice crystals, therefore re-
ducing cell damage during the freezing/thawing processes.
Furthermore, post-thawing studies showed that some of
these systems are in fact able to efficaciously cryoprotect
cells, resulting in high rates of post-thawing cell survival.
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Clinical application of Me SO is regarded safe if the
daily dose of 1 g per kg of the patient’s weight is not exceeded.
Me SO removal after thawing of autologous peripheral
progenitor cells (HPC) concentrate is recommended in pa-
tients with a risk of arrhythmias and impaired renal func-
tions. The authors present the results of a retrospective study
performed on 13 patients. Nine patients suffered from secon-
dary amyloidosis in multiple myeloma and three ones from
primary amyloidosis. In one case Me,SO was removed
because of a severe adverse reaction at the beginning of the
HPC concentrate infusion. A standard cryopreservation proto-
col based on the use of 10% Me,SO in 5% hydroxyethylstarch,
controlled rate cooling and storage in a vapour phase of
liquid nitrogen was used. Me,SO removal was performed
in the clean room by adding 200 mL of hydroxyethylstarch
supplemented with citrate and centrifugation to the initial
volume. The thawed bags were transferred to the clinical
department in the insulated boxes at 4...8°C and immediately
infused. The samples for haematological, immunological
and repopulation tests were taken immediately after thawing
and at the moment of infusion. As the key parameters
did not reveal normal distribution Wilcoxon signed-rank
test was used for comparison of the pre- and post-process data.
The process of Me,SO removal did not influence the total
nucleated cell, total mononuclear cell and total CFU-GM dose
per kg of the patient’s weight. The percentage of CD34" cells
and mononuclear cell post-removal viability and CD34"/kg
dose revealed a statistically significant decrease.
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