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Abstract: Decellularized extracellular matrix (dECM) is designed to remove cells that cause immune

rejection and retain the original tissue structure and composition. Since its structure and composition are
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similar to the original tissues and organs, it has attracted extensive attention in tissue engineering and

biomedicine applications, and has become a promising tissue engineering material. dECM can be easily

obtained from tissues and organs by appropriate decellularization methods. Here, we summarized the

commonly used decellularization methods and reviewed the sterilization, cross-linking and storage

methods of decellularized scaffold. In addition, we summarized the latest applications and developments

of dECMs obtained from different tissues/organs in tissue engineering and biomedicine. Finally, we

discussed the present challenges of dECM biomaterials and prospected future perspectives. With the

development of tissue engineering and regenerative medicine technology, dECM biomaterials are

expected to become a gold scaffold in the field of biomedicine and will receive wide applications.
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Table 1

Methods for preparation of decellularized scaffold

Decellularization Tissues/ Perfusion  Advantages  Disadvantages Decellularization protocol References
methods organs method
Physical Mice Freeze-thaw Easy to Having difficulty in Soaked in liquid nitrogen for 10 min and [38]
brain operate cell removal of some thawed at room temperature, freeze-
thicker tissues thawing process was done 3 times. Then,
soaked in a 10 mL solution of 1% SDS,
and agitated for 24 h
Porcine Supercritical Remove cells Cannot completely scCO, treatment, immersed and agitated [64]
aorta CO, to a certain remove cells alone  for 1 h in a solution containing 0.2%
extent (W1V) EDTA and 0.01 mol/L pH 8.0 Tris
effectively buffer, then decellularized for 48 h under
mild agitation in 0.1% SDS,
0.01 mol/L Tris buffer, 0.2 mg/mL DNase
and 0.02 mg/mL RNase
Porcine Pressure Relatively low 0.1 mol/L NaOH, 2 h, and detergents (1% [65]
aortic  gradient immune SDS, 1% triton X-100, 1% Na-deoxycholate,
roots responses and 0.2% EDTA in 0.05 mol/L Tris, pH
7.5) for 16 d, incubation in 720 mU/mL
DNase and 720 mU/mL Rnase in
5 mmol/L MgCl, in 1xDPBS for 4 d
Meniscal Ultrasound Reduce the Having certain 20 kHz of ultrasonic irradiation in [66]
tissue use of influence on ECM  circulated 0.3% sodium chloride
chemical structure and constituent of 2% SDS solution
detergent mechanical
properties
Chemical Rat Ionic Effectively Reducing the 1% SDS in PBS at a flow rate of [67]
kidney remove biocompatibility and 0.4 mL/min
cellular increasing the rate
components  of negative immune
Goat Non-ionic ~ Poor elution  response because of 2% triton X-100, 0.05 mmol/L EDTA and [68]
liver of cells residual reagents 0.025% ammonium hydroxide for 72 h at
sections 4°C
Porcine Acid and Efficient Reducing some 0.1 mol/L NaOH, 1% peracetic acid [69]
kidneys alkali removal of growth factors in
cells with less tissue and organ and
residual decreasing the
cells bioactivity of ECM
in most instances
Combinational Rat Chemical+ Minimizing  The better Nonionic (triton X-100) and ionic (SDS) [70]
kidneys biological the damage to combination to meet detergents; S mmol/L calcium chloride
the mechanical the specific and 5 mmol/L magnesium sulfate;
properties of  requirements of 0.002 5% DNase and 1 mol/L sodium
the ECM; different tissues or  chloride and deionized water
Human Having a organs was not 1% triton X-100 with 0.1% NH,OH [71]
pancreata better effect of confirmed dissolved in PBS, the flux rate was 24, 35,
removing cells 40, 50 or 120 mL/min, respectively. Then
compared with 1 L of 0.002% DNase solution was
simple methods perfused for 8 h at 37 °C
. 010-64807509 X: cjb@im.ac.cn
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Figure 1 CT scan (A-D) and 3D reconstruction
(E-H) images of the decellularized scaffold after
cryopreservation™®. (A, E) Control. (B, F) Without
the addition of cryoprotectants. (C, G) With the
addition of 10% DMSO+6% HES. (D, H) With the
addition of VS8&3.
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Figure 3 Application of decellularized scaffold in 3D printing. (A) Composite hydrogels are synthesized
using a parallel process. dECM (top) is produced by first isolating and mincing left ventricular myocardium
from freshly-harvested porcine hearts. Minced tissue is decellularized using a combination of detergents
before being lyophilized. Graphene oxide (GO, bottom) is produced by reducing GO with NaBH, for 1 h
before filtration and resuspension in dH,O. The two components are combined with HCI and pepsin to form a
pre-gel solution that can then be formed into hydrogels by incubation at 37 °C"'*). (B) Directed differential
behaviors of multipotent adult stem cells from decellularized tissue/organ extracellular matrix bioinks!'**!
(C) Decellularized scaffold bioinks and their application in skin tissue engineering!''”’. (D) Preparation of

dECM from porcine bone and its methacrylated form (Ma-dECM)[mS].
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