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Tab.1 Components of two vitrification solutions
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Tab.2 Cooling and thawing protocol by DSC

LB R/ COZR/C HE/CC s minT D) 5 BB E /min
1 10 —160 24 30 0
2 —160 10 10 0
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Tab. 3 Cooling and thawing protocol by programable freezer

AP WR/COZR/C R/ CC s minT D) AR IR /min
1 22 —110 100 0
2 —110 22 100 0
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Tab. 4 Loading and removal protocols of VS' and VS

w/ %
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Fig. 1 Images of bovine corneal endothelial cells of passage 1 under light microscope
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Fig. 2 SEM images of bovine corneal endothelial cells of passage 1
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Fig. 3 Thermogram of VS' during thawing

q/(mW-mg™)

(a) VS'

0.40
B 0.20 1711 J/g
§ . BIRL4EAE(-973 T)
= 010}
S of

010

_020 L L L L . ) )

160 -140 120 100 -80 -60 -40 —20 O

0IC
B4 saaBE®R VS RS2 8RR &
Fig. 4 Thermogram of VS’ during thawing
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Fig. 5 Devitrification during thawing of two vitrification solutions
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Fig. 6 Calculated changes in endothelial cell volume

during serial addition and removal
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Fig. 7 Comparison of toxicity of two vitrification solutions
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Fig. 8 OD values after loading, unloading and

cryopreservation (n=3)
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Cryopreservation of in vitro model of corneal endothelia by vitrification

FAN Wen-xia', MA Xue-hu"', YU Xiao-chuan', LIU Tian-ging's CUlI Zhan-feng’

( 1. School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
2. Department of Engineering Science, Oxford University, Oxford OX1 3PJ, UK )

Abstract: As an in vitro model of natural corneal endotheliums, confluent monolayers of bovine
corneal endothelial cells (BCECs) in culture were used in two unique vitrification solutions (VSs) to
examine effect of vitrification processes on viability of cells. Investigations by microscopy showed that
the confluent monolayer of BCECs in culture was close to endothelium in situ both in cell shapes and
cell junctions. Observations by cryomicroscopy indicated that both the two VSs can vitrify during
cooling at 100 °C/min and weak devitrification occurred during warming also at 100°C /min. An
optimal adding and removing protocol of the VSs was designed by calculations to maintain volume
change of cells within — 50%-40%. The toxicity test results of VSs measured by cell counting
kit-8 (CCK-8) show that toxic injury of VS’ is more severe than VS'. After preservation by
vitrification, cell viabilities are 61.3% and 51.65% respectively for VS' and VS®. Thus,

cryoprotective effect of VS' is better than that of VS,

Key words: cornea; endothelial cells; vitrification solution; propane-1,2-diol; trehalose; polyethylene

glycol



