Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2023

Supporting information

A biocompatible cell cryoprotectant based on sulphoxide

containing amino acids: mechanism and application

Min Liu,® Changhong Chen,? Lei Liang,® Chaojie Yu,? Bingyan Guo,® Haitao Zhang,® Yuwei Qiu,® Hong
Zhang,>* Fanglian Yao,”*® and Junjie Li* <

aDepartment of Polymer Science, School of Chemical Engineering and Technology, Tianjin University,
Tianjin, 300072, China

b Key Laboratory of Systems Bioengineering (Ministry of Education), Tianjin University, Tianjin 300350,
China

Email address: fanglianyao@tju.edu.cn; li41308@tju.edu.cn.



100 (ns)

20 30 40 50 60 70 80 20

10

T ru r4 R4
pTe! u-.A”»vAﬂAv LRI
2etelele! bl bd ws e pa
R I T
£ 4 R k%
TS
wﬂl‘ ﬁ'-ﬁ'l‘ﬁ'

) 1?._'&-}1..!.«&. S

Bt T B R S T R T T

VAR A B S e T Tl e ¥ rd

et iriiairil

& a5 Y .23 4 e A

-, .r.»v)... LS
73 A e LTS
ISR RS ST

p: ’ IO e e

5 R, b wV* e v.ﬁ >

5, s e

Jw I IR OL LB, GBI Be S

PAS G e r m e e e

e e s sene:

£ b L e el

WXL fed ot e S b

JE O Vel e N R o

Lot £y ‘al uﬁ.ﬂ.\t: >4 Fd w
S
& Nt 3k d b
Tl N S S
€ e ey bl e S
Yot Sttt et
- %WM} ey e %)
" ML. rif;v.- .thv.av..vsv
9 I 8

e TelsTasere]
Lesaselechiad
Chen ) el e
L3 24 ek PA o
SR ST
S ST IS G 2,
x b =4 >
= FaZeTer
pA b >

£

2

=

PO
Vbt e

1N

1. Snapshots of representative groups of Met and Met(O)-OH-ice-water systems during 0-100 ns,

Fig.

which were randomly selected.
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Fig. S2. (A) Optical images of the ice crystal shape and (B) ice growth rates of different Met and Met(O)-

OH solutions (AT: temperature below the equilibrium melting temperature).
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Fig. S3. Cytotoxicity evaluation of 2% Met. (A) Fluorescence images of the live/dead assay, (B) cell

viability, (C) phase contrast images, (D) fluorescence images of the live/dead assay of 1929 cells

cryopreserved with the ultrarapid freezing protocol, and (E) normal 1929 cell adherence rate after

exposure in 2% Met for 30, 40, 50, 60, 90, and 120 min. Green, live cells; Red, dead cells. Scale bar =

100 um. Value = mean + standard deviation, n > 3.
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Fig. S4. Cell cryopreservation using Met and Met(O)-OH. (A) Fluorescence images of the live/dead

staning images of L929 cells after post-thaw. (B) Post-thaw survival efficiency of L929 cells using

stepwise freezing protocol and ultrarapid freezing protocol. Green: live cells. Red: dead cells. ND: not

detected. Value = mean =+ standard deviation, n > 3.
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Fig. S5. The SRBC cryopreservation using Met with ultrarapid freezing. (A) Photos of SRBC hemolysis after cryopreservation with different

concentrations of 2% Met, 4% Met, and 6% Met. PBS (0% hemolysis, 100% SRBC survival) as positive control and H20 (100% hemolysis,

0% SRBC survival) as negative control. (B) Post-thaw cryopreservation efficiency of SRBC after cryopreservation with different

concentrations of 2-6% Met. ND: not detected.



