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[ Abstract )

Adipose-derived stem cells ( ASCs) have become important seed cells in tissue engineering,

because of their unique advantages. Extensive research has been conducted to determine the ideal method of

cryopreservation for ASCs. In this review, we summarize the basic cryobiology and cryopreservation protocols for

ASCs, and look forward to future research into cryopreservation protocols for ASCs.
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RE,CRHNTEBN L CA VS R

F 1 ASCs IR B m 4 Bl 5

Table 1 Advantages and disadvantages of cryopreservation protocols for ASCs

HAFTT

Cryopreservation protocols

CPA/YHEHA
CPA/physical technology

PR

Advantages

B

Disadvantages

AR TIE i W A e &
PRI LR A vk A A

BB CPA FH LA 2 R It is beneficial for promoting
Nonpermeable CPA MC solution vitrification,  stabilizing
proteins and cell membranes, and
inhibiting ice crystal growth'®’
] FHBERRER 2 v W 1 A TR
I NI g R Phosphate buffer solution can be
pPVP used to prepare the
cryopreservation solution
ol e
Sucrose Low toxicity
Wz —, R T Z Pt
N % 2 2L A Y SR
One of the research hotspots,
Trehalose

various  strategies have been

developed to deliver it into cells

ARG JIAA 46% ) AT il R 5 40 1 )
EHIEN
Cell viability is only 46%'°",

which is lower

than the threshold for cell viability after thawing

MM 1 EIRIEF] 70% ~ 80% , (EABAK T b
HEARAF AR (R A R

Although the cell viability has reached 70% ~
80%, it is still lower than the cryopreservation

effect of standard freezing solution

AHTE SIACH 45% " AT U 20 T
.

Cell viability is only 45% ",
than the threshold for cell viability after thawing
U A ELAT T 25 1, T M LA i ) B 1
PKAIE B H 19

Trehalose does not have

which is lower

membrane
penetrability, making it difficult to achieve the
goal of preventing ice crystal formation

B {5 AR AE ASCs B 40 T 6 2R3
10% 2e A7

Cell survival rate of ASCs is about 10%, when

. 14-15]
it is used alone' :
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gR1

RAF i

Cryopreservation protocols

CPA/ W REE AR

CPA/physical technology

(W5

Advantages

Disadvantages

BB CPA
Permeable CPA

BB CPA RIEB
B CPA BYBRS ]
Combination of permeable

CPA and nonpermeable CPA

FRAFNE AR

Frozen adipose tissue

Rl AL R AR
Commercial cryopreservation

solution

S NN
Sound, light, electricity

and magnetism

TR
DMSO

bR E RS
DMSO B4 A

Combination of
pentaisomaltose

and DMSO

AR S N
ZEHE
Combination of
trehalose and
glycerol or

propylene glycol

1 % B 5 DMSO
H4LE
Combination of
trehalose

and DMSO

DMSO/ SN EE
DMSO or

isopropanol

WA ARAF
Undisclosed

ingredients

AR R
Magnetic

rewarming

% 10% DMS0.,90% FBS f 417
B IN R R bR R A
i jy >

A solution containing 10% DMSO
and 90% FBS is considered the
standard formula for

; ion 23]
cryopreservation solution

IS 5 R )2 B CPA

It is the most widely used CPA
PR AR R A BOCR 19 i A
Rz

There are many ways to improve

its cryopreservation effect

APKE DMSO H fff B 10%
M2 19 A% DMSO HREIE
Concentration of DMSO can be
reduced from 10% to 1% | the
toxicity of DMSO is decreased

T T RAF W 7 AT S B

AL FBS
Research ideas for
cryopreservation  solution  are

expanded, and FBS is not used
B4 e T 1 (PR PR AT IR
Cryopreservation effect of trehalose
is improved

AEAS I DMSO #Y 1]

Concentration of DMSO can

be reduced
AMEH FBS
FBS is not used

BEINT ASCs MYBRAFTr %
Cryopreservation

ASCs are added

protocols  for

To M A 3 o

Serum or animal components is not
contained

IR A RO S

Cryopreservation effect is ideal
FEAIR CPA FYLE VR BE

Concentration of CPA is reduced

SRR A
Rewarming is more  precise
and safer

KT EX ASCs IR PRAT I B 40 ML 35 ) L
SN R B LA ORI I — Bk
No consensus on its impact on the biological
characteristics of ASCs after cryopreservation,
except for cell viability

25 DMSO (1% 4 F2 SRAFAE—Se ik
Some challenges in the safe removal of DMSO

after recovery

WL 5 B VR A BTN AR L 2
N ASCs #il T 4R s Rg S
This cryopreservation solution requires the use

of human autologous serum, which affects the

ability of human ASCs to inhibit T
cell proliferation'*!

F BRI b e

Currently, the available research data
is limited

ASCs fAif %K AR, R 429

Survival rate of ASCs is low,

only 429!

too

SRR EENR D 20 AR LG, VR A B U7 2H 28k i
ASCs [HETERE TS 3 FERE FT AR

Proliferation and differentiation ability of ASCs
derived from frozen tissue

adipose are

reduced, which are compared with fresh

. . (49
adipose tissue'*’]

B T RALR, &HRAIFHI RS
Invention patent has been applied, and it

contains undisclosed ingredients

AL BRI AR 2%

Process is somewhat complex
BORFFIR A B

Special  equipments  and  technologies

are required
JRA
Cost is high
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