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Abstract

Objective: To prepare a gelatin/hyaluronic acid hydrogel composite hemostatic material loaded
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with alizarin (Al@Ge/HA) and evaluate its properties. Methods: Al@Ge/HA was prepared using a
dual-syringe system for in situ crosslinking. Its water absorption and swelling rate were tested
through swelling experiments, and its adhesive properties were assessed via hydrogel adhesion
tests. Preliminary in vitro blood clotting assays were conducted to evaluate its hemostatic capabil-
ity. The rapid hemostatic effect was further examined using SD rat tail bleeding and liver bleeding
models. Results: Al@Ge/HA was successfully prepared, demonstrating favorable water absorption
and swelling functions, which concentrated blood and achieved rapid hemostasis. It also exhibited
good blood compatibility. Hemostatic experiments indicated that Al@Ge/HA outperformed the blank
control group in terms of hemostatic time and efficacy for both rat tail and liver injuries. Conclusion:
Al@Ge/HA exhibits excellent hemostatic performance and blood compatibility, holding significant
value for further research and clinical application prospects.
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Figure 1. Swelling degree of
the hydrogel
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Figure 2. Adhesion property test of the hydrogel. (a) Photographs showing the adhesion of the hydrogel to different
materials; (b) Photographs showing the adhesion of the hydrogel to a finger at different angles
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Figure 3. Self-healing test of the hydrogel
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Figure 4. Hemolysis test of the hydrogel. (a) Photographs of the hemolysis assay of
the hydrogel; (b) Hemolysis rate of the hydrogel
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Figure 5. Blood coagulation test of the hydrogel. (a) Photographs of the blood coag-
ulation assay of the hydrogel; (b) Blood coagulation index of the hydrogel
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Figure 6. Tail injury test of the hydrogel. (a) Hemostatic effect on rat tail injury; (b)
Blood loss volume of rat tail injury
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Figure 7. Liver injury test of the hydrogel. (a) Hemostatic effect on rat liver injury;
(b) Blood loss volume of rat liver injury.
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