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ABSTRACT Objective: To investigate the repair effect of injectable GeIMA hydrogel scaffold loaded with
bionic tiger bone powder on intervertebral disc degeneration in rats. Methods: We synthesized composite GelMA hy-
drogels with concentrations of 3%, 4%, and 5%, characterized their microstructure, and observed changes in the
stiffness of the hydrogel matrix using a theometer. We used cell staining techniques and CCK-8 assays to observe the
growth morphology and assess proliferation of nucleus pulposus cells in hydrogel scaffolds loaded with bionic tiger
bone powder, followed by ELISA to detect cellular inflammatory responses. We then established a rat caudal inter-
vertebral disc degeneration model and injected the hydrogel scaffolds, evaluating the scaffolds' repair effects on disc
degeneration using CT scans and immunofluorescence staining. Results: We have successfully developed a GeIMA

hydrogel scaffold with adjustable matrix stiffness, which exhibits excellent biocompatibility. In vitro experiments
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have shown that bionic tiger bone powder can significantly promote cell proliferation and attenuate cell inflammatory
responses. In vivo studies have demonstrated that the hydrogel scaffold significantly restores disc height, improves
the inflammatory microenvironment and promotes nucleus pulposus regeneration. Conclusions: GeIMA hydrogel
scaffold loaded with bionic tiger bone powder has good mechanical properties and biocompatibility, and can repair

degenerated intervertebral disc by improving both inflammatory microenvironment and mechanical microenviron-

ment.
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Fig.1 Characterization of GelMA hydrogel scaffold
Note: A. Appearance of JTG-GelMA hydrogel; B. Infrared visible spectrum; C, D. SEM images.
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Fig.2 Mechanical modulus of hydrogel systems with different concentrations

Note: A. Comparison of swelling ratio of JTG-GeIMA hydrogel; B, C. energy storage modulus change diagram and shear
modulus diagram (compared with 5% JTG-GelMA group, *P<0.05, **P<0.01).
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Note: A. NP cell growth morphological changes FITC/DAPI staining diagram (red for cell cytoskeleton, blue for nucleus);

B, C. statistical diagrams of cell length and cell area changes (compared with the 3% JTG-GelMA group, *P<0.05,

#4p<() . 01).
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Fig.4 Comparison of cell proliferation rate

Note: A. Graph showing the proliferation rate of NPs in the LPS microenvironment; B. Graph showing the proliferation

rate of NPs in the JTG-GelMA hydrogel system (compared with the LPS group, *P<0.05,

T AL A K BN S BR T IR DHIBCAT BT 1T %000 B 1 MK T B

#5p<().01).
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Fig.5 Secretion of inflammatory factors in NP cells
Note: A. IL-1; B. IL-6 and C. TNF-a (compared with LPS group, **P<0.01, ***P<0.001).
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