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Abstract 

Titanium and zirconium alloys, despite their high strength, corrosion resistance and 
biocompatibility, are bioinert materials on which bacterial biofilms may form. In this study, an 
attempt was made to improve their biological properties by applying multicomponent and 
multilayer coatings produced by electrophoretic deposition and pulsed laser deposition. 
Coatings of HA/MoS₂/PEEK on Ti-13Nb-13Zr, (Cu)/HA/ZnS/PEEK on Zr-2.5Nb, and multilayer 
Cu/HA/(ZnS+PEEK) on Zr-2.5Nb were developed and investigated. The deposition mechanisms 
of chitosan polyelectrolyte stabilised suspensions were identified, and the process parameters 
as well as heat treatment conditions were optimized. The obtained coatings exhibited high 
adhesion strength, high mechanical resistance, relatively high surface roughness, and varying 
degrees of hydrophilicity and hydrophobicity. An improvement in corrosion resistance of the 
coated alloys in Ringer’s solution was demonstrated, along with the ability of the coatings to 
induce apatite formation in the simulated body fluid. Coatings containing Cu nanoparticles 
showed selective antibacterial activity, weak against Staphylococcus aureus and strong against 
Escherichia coli. These findings highlight the potential of the fabricated coatings for the 
modification of metallic biomaterials used in bone implants. 

 



 

 

 

 


