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Enhancing Surface Properties of Ti6Al4V Implants via Electrophoretic Deposition of
Doxorubicin Dispersed in a Chitosan Matrix on PEO-Based Calcium Phosphate Coatings
Abstract

Targeted drug delivery can play an important role in reducing complications and treating bone cancer. In the present study,
doxorubicin dispersed in a chitosan polymer matrix was applied via electrophoretic deposition onto a calcium phosphate coatin
containing zinc oxide nanoparticles. The base calcium phosphate coating was deposited by plasma electrolytic oxidation (PEO()J
onto Ti6Al4V scaffolds fabricated via additive manufacturing (AM). The deposition was carried out at the optimized voltage and
time of 30 V and 10 minutes, after which the coatings were evaluated. The results showed that the coating was successfully applied
on the scaffolds, and the underlying layer exhibited strong adhesion due to the nature of the PEO method, while the top layer
achieved strong adhesion owing to its presence in the PEO coating pores and the crosslinking formed as a result of using trisodium
Bhosphate_. Furthermore, it is present uniformly across the entire surface.. It also exhibited enhanced hydrophilicity compared to the
ase coating. Moreover, the sol toxicity decreased from 92% (control) for the plasma electrolytic oxidation-coated sample to
approximately 32% (control) for the bilayer-coated sample, indicating that this coating induces cellular senescence and ultimately
cell death in MG-63 cells. Therefore, the developed coating system demonstrates promising potential for orthopedic applications,
particularly in the localized treatment of bone cancer, due to its controlled drug release and improved biocompatibility.
Keywords: Bone cancer, doxorubicin, chitosan, calcium phosphate, PEO
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¢ Glycosaminoglycan

7 Nucleotides

8 Topoisomerase

° Autograft

10 Allograft

1 Additive Manufacturing (AM)
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3 Cisplatin

4 Adriamycin

5 Anthracycline
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! Electrophoretic Deposition (EPD)
2 Plasma Electrolytic Oxidation (PEO)
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