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Abstract: Articular cartilage injuries and defects are a common and severe clinical challenge without effective treatment,
and collagen-based hydrogels is a hotspot for cartilage tissue engineering, but there are still great challenges in developing
collagen products with good biocompatibility and safe cross-linking, and the effectiveness of cartilage repair needs improving.
In this study, recombinant type I collagen and recombinant type III collagen were cross-linked by EDC/NHS to prepare in-
jectable hydrogels. The two hydrogels exhibited good three-dimensional pore structures, and excellent mechanical properties
as well as degradability. It was found that recombinant type I collagen hydrogel (Gel-I1 ) and recombinant type III collagen

hydrogel ( Gel-l') could promote the glycosaminoglycans
KB 2024-01-06 fEEIHH#I. 2024-02-21 secretion of HBMSCs. The effects of the hydrogels on the

EETE . ey il F i A ) 2 bR T A S0 520 H (11J5104 chondrogenic differentiation of HBMSCs were analyzed by
’ 125101) T ’ RF-qPCR, and it was found that Gel-I significantly up-

- ‘ . regulated COLIT gene and SOX9 gene, and Gel-Ill signifi-
B1RE: AKH, X, 19914, T@%Eﬁ/:ﬁk cantly up-regulated SOX9 gene. In the rabbit knee articular
BIEE . MRE, 5, 1973 44, #iz, WMt AES0m,

Email ; frog30@ 126. com groups, Gel-I group showed the significant advantage in
DOI: 10.7502/j. issn. 1674-3962. 202401011 bone volume size, subchondral bone had been formed and

cartilage repair model, compared with the blank and Gel-IIl
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effectively restored, the number and thickness of trabeculae were the highest, the trabeculaes were more uniformly distribu-

ted, and the thickness of the new cartilage at the defect was the same as that of the neighbouring cartilage. In conclusion,

Gel-1 has great potential for clinical application in terms of the effectiveness and safety of cartilage repair.
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Fig. 1  Establishment of an animal model for articular cartilage defect:

(a)animal experiment flowchart, (b) articular cartilage before

and after surgery
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Fig.2  Mechanism schematic of recombinant collagen gel preparation by EDC/NHS cross-linking
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Fig. 4 Injectability (a), pushing force-displacement curves (b) and degradation curves (c) of gels
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Fig. 5 Compressive strength (a), swelling property (b), and cross-linking degree (c) of gels
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Fig. 6 In witro bioactivity evaluation of hydrogels: (a)cell survival rate results, (b) SEM morphologies of cell adhension
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Fig. 7 Effect of recombinant collagen hydrogel on promoting differentiation of HBMSCs into chondrocytes: toluidine blue staining results

(a) and COLII immunofluorescence staining results (b) ; (¢, d) quantitative analysis of toluidine blue staining and immunoflu-

orescence staining; (e) statistics of relative expression level of chondrocyte marker genes
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Fig. 8 Images and ICRS evaluation of in vivo cartilage repair by different types of recombinant collagen prepared hydrogels
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Fig. 9  Micro-CT scan images and data analysis after 8 weeks of cartilage defect repair surgery
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