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[bookmark: _5ypopowa5fa9]Figure S1.　Schematic illustration of the microscopic setup
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Figure S2.　Transmission images of the C2C12 cells used for cell viability assays. The cells are adhered to the petri dish in this condition. 
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Figure S3. The schematic diagram of the temperature operation on cell viability assay. 


[bookmark: OLE_LINK2][image: ]
Figure S4. The fluorescence microscopic images of the FCS frozen at 10.0 ℃/min at every 10 ℃ during freezing processes.
10 wt.% aqueous DMSO solution containing 2 mM sodium fluorescein. Scale bar: 100 μm
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Figure S5. The representative morphological features of the FCS 30.0 ℃/min at every 10 ℃ during freezing processes.
10 wt.% aqueous DMSO solution containing 2 mM sodium fluorescein. Scale bar: 100 μm
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Figure S6. Histograms of FCS widths measured from the microscopic images at different 200 points at every 10 ℃ on freezing processes when frozen at 10.0 and 30.0 ℃/min. 
(A)10.0 ℃/min (B) 30.0 ℃/min
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[bookmark: _GoBack]Figure S7. The fluorescence microscopic images of FCS when the initial concentration of DMSO was set to 20 wt.% at -60 ℃. Scale bar: 100 μm

image3.png
D/danyeaddway],

o0

Time





image4.png




image5.png




image6.png
*)

-12°C

-15°C -20°C -30°C
2 4 20 20
18 18
20 2 16 16
a o
g s
5‘2 5 B Em %10
=8 & -4 &t
N 6 6
4 2 4 4
; | ;LA
o
123456789101112131415 0 - I - ° I o =
Width of KCS fum 12345678 9101112131415 12345678 90112131415 12345678910112131415
Width of FCS /um Width of FCS /um. Width of FCS /um
-40°C 50°C -60°C
2 2 18
i " "
" 16 14
g4 g:: 512
12 10
2 o i
- £ £
6
3 I 4 N
2 2 I
o L= 1 o I 0 —
1234567809101112131415 1 234567809101112131415 1234567809101112131415
dih of FCS jum Width of FCS /um Width of FCS /jum
(®) . "
-11°C -15°C 20°C -30°C
20 20
24 18 2
18 20
16
20 16 18
516 pl4 14 16
H i g 5
g £ i g
[} gl EAT AN
e 7 = 5
H =8 g3 g1
8 6 =6 = 8
4 4 4 H
2 2 2
! 12345678 9101112131415 0 0 n 0 =
56 2 9 s
! 12345678910112131415 234567800141 i e s einonn
o Width of FCS /ym i of ECS fum Width of FCS /jum
_40° soe -60°C
s 0°C o 50°C 20
16 14 18
14 1o
12 4
- 4
g z10 in
R Z Es
£ £ M
4 4 4
2 2 2
H 1 : Rl 1
12345678 9101112131415

idth of FCS /um

1234567809101112131415
Width of FCS /pm

1234567809101112131415
Width of FCS /um





image7.png
1°C/min 10°C/min 30°C/min





image1.png
CMOS
Camera

Excitation
light

Objective

(4X) Cooling stage

T white light




image2.png





Supplementary Material


 


Note


 


 


The impact of initial cooling rates on cell preservation in frozen water


-


dimethyl sulfoxide 


media: A morphological study


 


 


Rinko Sabanai


1


, Yoshifumi Suzuki


2


,


 


Takafumi Mizushige


2


, Nobuo Uehara


1


, Arinori Inagawa


1


,*


 


 


1. School of Engineering, Utsunomiya University, 7


-


1


-


2, Yoto, Utsunomiya, Tochigi 321


-


8585, 


Japan.


 


2. School of Agriculture, Utsunomiya University, 350, Minemachi, Utsunomiya, Tochigi 321


-


8585, 


Japan


 


 


*


Corresponding to: ainagawa@cc.utsunomiya


-


u.ac.jp (A. Inagawa)


 


 


 




Supplementary Material   Note     The impact of initial cooling rates on cell preservation in frozen water - dimethyl sulfoxide  media: A morphological study     Rinko Sabanai 1 , Yoshifumi Suzuki 2 ,   Takafumi Mizushige 2 , Nobuo Uehara 1 , Arinori Inagawa 1 ,*     1. School of Engineering, Utsunomiya University, 7 - 1 - 2, Yoto, Utsunomiya, Tochigi 321 - 8585,  Japan.   2. School of Agriculture, Utsunomiya University, 350, Minemachi, Utsunomiya, Tochigi 321 - 8585,  Japan     * Corresponding to: ainagawa@cc.utsunomiya - u.ac.jp (A. Inagawa)      

