
1/24 

[Fig. 1] 

 

  

Valve 1 

Preservation 

bag 

Drainage 
bag 1 

Drainage 
bag 2 

Valve 5 

Valve 4 

Valve 3 Valve 2 

Valve 8 

Valve 7 
Valve 6 

Pump 2 

Pump 1 

Hollow 

fiber 

membrane 

Washing and 
preserving-

solution bag 1 

Culture 
product bag 

Washing and 
preserving-

solution bag 2 



2/24 

[Fig. 2] 
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[Fig. 3] 
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[Fig. 4] 
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[Fig. 5] 

 

 

 

[Fig. 6] 

 

  

R
ec

ov
e

ry
 r

at
io
 

First generation 

La
ct

ic
 a

ci
d 

(g
/L

) 

First generation 

First generation + VC 

Second generation  

(First generation + 

 VC + VB3) 
First generation 

First generation + VC 

Second generation  

(First generation + VC + VB3) 



6/24 

[Fig. 7] 
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[Fig. 8] 
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[Fig. 10] 
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[Fig. 12] 
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[Fig. 13] 
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[Fig. 14] 
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[Fig. 15] 
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[Fig. 16] 
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[Fig. 18] 
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[Fig. 19] 
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[Fig. 20] 

 

S
tu

de
nt

's
 t 

te
st

 
n.

s.
: 

N
o

 s
ig

ni
fic

an
t 

di
ff

er
en

ce
 

V
ia

bi
lit

y 
(%

) 
5°

C
 0

hr
 

V
ia

bi
lit

y 
(%

) 
5°

C
 2

4h
r 

V
ia

bi
lit

y 
(%

) 
5°

C
 4

8h
r 

V
ia

bl
e 

ce
ll 

re
co

ve
ry

 r
at

io
 (

%
) 

5°
C

 2
4h

r 

V
ia

bl
e 

ce
ll 

re
co

ve
ry

 r
at

io
 (

%
) 

5°
C

 4
8h

r 



17/24 

[Fig. 21] 
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[Fig. 22] 
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[Fig. 23] 
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[Fig. 24] 
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[Fig. 25] 
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[Fig. 26] 
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[Fig. 27] 
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[Fig. 28] 
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