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Supercritical CO, Fluid Technology-Assisted Fabrication
of Decellularized Extracellular Matrix Materials
and Biomedical Applications
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(College of Chemical Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Decellularized extracellular matrix (dECM) materials play a significant role in tissue engineering
and regenerative medicine. Supercritical CO, fluid (SCF-CO,) technology has been proven to be applicable in
the preparation of dECM materials. By reviewing relevant literature in recent years, this paper summarizes the
basic principles of SCF-CO, , the mechanisms of decellularization and sterilization by SCF-CO,, and discusses
the impact of auxiliary solvents and pretreatment techniques on SCF-CO,-assisted decellularization, as well as
the biomedical applications of dECM materials. The results show that, compared with conventional methods,
SCF-CO, with high permeability and high diffusivity could maintain the structural integrity and biological activ-
ity of extracellular matrix (ECM) more effectively and show the advantage of high sterilization efficiency. Mo-
reover, the prepared dECM materials have significant potential for application in the field of tissue repair and
regenerative medicine.
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Fig. 2 Schematic diagram of SCF-CO, decellularization
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Tab.1 SCF-CO,-assisted decellularization

. . y N . - . 5
2H LUK R 7 20 % REFREEE /b F 3 /MPa EE/C Hiab j/ue*ﬁt
W ) 75 % LB, CO, 0.6 10.00~35.00  30~50 — [15]
2 ) Tk L, CO, 3.0 20. 00~40. 00 37 — [16]
AU ) CO, ,Ls-54 1.0 25. 00 37 — [17]
A iON) CO, ,Ls-54 1.0 25.00 37 1 mol « L7 NaCl [17]
A (4 CO, ,Ls-54 1.0 25. 00 37 GG, BB .0. 05 W B E A [17]
LALC) 70 % LB, CO, 1.0 17. 24 37 5 W RFRERF 1.5 mol « L™! NaCl  [18]

Mp R 70% 2EE,CO, 4.0 7.39 37 1 R BEFR ,0. 5% EDTA [18]
£ B (4 70% W, CO, 1.0 17.25,31.03 37 AR AR K [19]
s . . 10.00,15. 00, 1 mol » L' NaOH,

EHIKCE)  95% 28, CO, 1.0 25. 00 37 0.8 mol+ L' NaySO,,0.5% sps 2%

X . . ) 0.05% % M E-EDTA,

S H17 4H 4 , ~ ~

e 5 4 51 ) co, 0.5 10.00~30.00  30~40 0.032 mol - L Mg HpEy 21
ORI CO, ,Ls-54, . 0.1% SDS,0.2 mg » mL~! DNase,

F 3k O KTk 7B 1.0 10.30,27.60  10~37 [22]

0.02 mg » mL~ ' RNase
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Fig. 3 Schematic diagram of SCF-CO, sterilization
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