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Introduction: Osteosarcoma is a malignant bone tumor whose treatment is associated with many challenges. One
of the new methods of tissue engineering to treat this disease is to use a local drug delivery system that is implanted
in the defect site after surgery to prevent the growth, metastasis, and recurrence of osteosarcoma. This system can be
a drug-loaded scaffold. In this regard, the aim of the present study is to construct a nano-hydroxyapatite/gelatin
scaffold loaded with different doses of berberine drug and to investigate its effect on osteosarcoma cancer cells.

Methods and Materials: In this study, in order to make a scaffold, synthesized nano-hydroxyapatite powder was
combined with 10% gelatin solution and immersed in 0.2%, 0.4%, 0.6%, 0.8% berberine suspensions. FTIR tests,
drug release and FE-SEM imaging were used to investigate the physical and chemical properties of powder and
scaffolds. Furthermore, to examine the biocompatibility, MTT test was used. Moreover, viability, colony formation,
and scratch tests were conducted to evaluate the effect of the scaffolds on cancer cells.

Results: Based on the findings of the characterization tests, the synthesized powder had nano-dimensions with a
Ca/P ratio close to hydroxyapatite found in the body and without impurity. The scaffolds had the ability to load and
release drugs. The results of MTT test showed that the released berberine induced a cytotoxic effect on cancer cells.
All the scaffolds with berberine were able to significantly prevent the formation of colonies, and they were important
in the rate of wound closure or cell migration.

Conclusion: Nano hydroxyapatite/gelatin scaffolds loaded with berberine drug can be a suitable scaffold for
repairing surgical lesions of cancerous bone tissue. Also, berberine has acted as an effective factor in preventing the
recurrence of cancer cells. Therefore, the use of these scaffolds for clinical applications can be promising.
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