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Tab. 1 Comparison of common preservation methods of biological samples
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Fig.1 Storage temperature and storage
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time of common biological samples
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Fig. 2 Kinetics curves of benzaldehyde lyase
enzyme at 25, 4 and -5 °C
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Fig.5 Temperature variation of semiconductor
refrigeration chamber at different wind speeds

A= g 1 2 1 00 A B K 2 R TR BE A A RS
BOR G ARG UKEE A BRI R T g, Tk
VB M AR AR B (R . b TR A AR o Y 2
SN LR IR B A5 DRIE R Y R ORAE RS
B v B B2 R M L 7E 20~30 CF L S BB/ A
PR JE T35 2~6 °C L 48 IRAE JE 0.5 C™' [ N
IR W B 7 VB HZY -8Z 5535 48 , 38 3 2 G4k
¥4 K A8 PRI I AE — o VTR, AT TR
W2 BRSNS AR W AT RS SR

&6

i 42 L BE , AT LAY SR Ry 0.1 °C L 2 Ak
WV F AR LA RGP e T SRR SR SR
R, OB A PR i DR DG SR R

e TRV BEFE LLAK (B K 290.55), TAEE
FRIE T TCTS Y, N AHAR B8 MR BB IS A 27 168
S JB/INAR (AR DS I 0 B, BRIV R g
FE , Jhy s IV il Az i $ LU P R B e (R . T
A, X AR B8 A RHA B R AT A R LS —
MR LIU SRR LSS I (DA) FILH EERR (LA ) 3t
i, R — P R AR E e MR, LA IR T 8
FEYI 2~8 CIOT K MA IR A B EE &),
FLA B T PRI T 38 R AR 8 2.08 °C,
AR R RS A o SE R AEMERLE 31 °CF
VA TR N R HE A MR BB R P47 2~8 “CHEIT 10 h,
AT AT R 2 i 93 1 8 i e e AR I Y ] R
T R R A AR R 24 VA B T ) T R BT
il A AR TR Ry 2~8 “CHYAHAR B AL, X HILAH AR
MR AR BEEAR YRR £, A K A1 238 (EG) >k
PE PR RE , B T VA R 1 2~8 CI K AR
Tk 47.73 W', SCIG FH AR AR A RLZE VA U W 1A 6
Jim o Ak, B ARAR I IAE ARARAS IR B | e S A
BT A ARV MR AV B HI i 2 RV
B IS Ny g iy

o0®
0000000
LU AL L L L
e000000n

2 4 A

Fig. 6 Vaccine cold storage box
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Fig.7 Comparison of refrigeration efficiency
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system and two-stage compressed ammonia
refrigeration system
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Fig. 8 Schematic diagram of automated plasma cold storage
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Research progress in refrigeration technology for cryogenic storage of
biological samples

ZHANG Ankuo', XIU Jijun', WU Yixiao', XIE Jing'***

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Professional
Technology Service Platform on Cold Chain Equipment Performance and Energy Saving Evaluation, Shanghai 201306, China;
3. Quality Supervision, Inspection and Testing Center for Cold Storage and Refrigeration Equipment, Ministry of Agriculiure and
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Abstract: Low-temperature storage of biological samples has become an essential aspect of various fields,
including biomedical research, clinical diagnosis, and pharmaceutical development. It involves the
preservation of biological samples in a controlled environment to maintain their integrity, quality and
functionality. The success of these applications relies heavily on the use of appropriate refrigeration
technologies that can provide the necessary temperature and humidity conditions for long-term storage.
Therefore, this article analyzes the low-temperature characteristics of biological samples, and combines
domestic and foreign literature to review the current application status of refrigeration technology in biological
sample storage from four temperature zones: cold storage, freezing, low-temperature, and ultra-low
temperature. The advantages and disadvantages of various refrigeration technologies are compared, and the
optimal refrigeration technology in the same temperature zone is summarized. Finally, the bottleneck
problems of equipment that restrict low-temperature storage of biological samples are discussed and the future
development direction of refrigeration technology for low-temperature storage of biological samples is
proposed. Aiming to provide a certain reference for the development of refrigeration technology in the
biomedical field.

Key words: low-temperature storage ; temperature effects; refrigeration technology; cryogenic equipment
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