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One of the main goals of tissue engineering is the preparation of multifunctional biomaterials showing good 
mechanical properties, biocompatibility, and antibacterial activity simultaneously. Multi-element thin films are a 
new class of nano-engineered materials showing an excellent combination of high-strength and biocompatibility. 
Additions of Au, Cu, Zn or Ag to Ti-based films can induce potential antibacterial behavior [1, 2]. 
In this framework, Ti-Cu and Ti-Cu-Ag thin films were deposited on silicon substrate by physical vapor deposition 
magnetron sputtering (MS-PVD), with the aim of obtaining concurrent biocompatibility and antibacterial properties 
with better mechanical properties. The produced films were characterized by X-ray diffraction (XRD), 
nanoindentation, atomic force microscopy (AFM), scratch adhesion and X-ray photoelectron spectroscopy, to 
investigate their structural, mechanical, and surface properties. The biocompatibility of thin films is investigated by 
fibroblasts MRC-5 cell lines. Finally, the antibacterial activity of these thin films against Pseudomonas aeruginosa (P. 
aeruginosa) and Staphylococcus aureus (S. aureus) is evaluated and correlated to the Ag contents. 
Ti-Cu thin films shows complete amorphous structure, but addition of silver changes the film structure to partially 
crystalline at 20% Ag and completely crystalline at 30% Ag. XPS spectroscopy shows titanium oxidized to Ti (IV), 
copper partially oxidized to Cu (II) and partially in metallic state while silver remains unoxidized. These thin films 
show modulus between 105.5-124.5 GPa and hardness of 6-7.85 GPa [3]. The formation of mixed copper and 
titanium oxide on the surface of Ti-Cu and Ti-Cu-Ag thin films induces high biocompatibility and remarkable 
antibacterial properties. 
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