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Abstract. 
The aim of the project is to explore the possibility of functionalizing the surfaces of 

biomaterials by electrochemical and chemical methods resulting in a set of several layers 

consisting of a nanoporous titanium oxide (TiO2) film controlled on titanium or titanium 

alloys by electrochemical top-down nanotechnology followed by electrodeposition of the 

assembly of bioactive molecules, which can preliminarily absorb some drugs and / or 

dispersed nanoparticles such as AgNPs or bioceramic nanoparticles of cerium oxide 

(CeO2) or zirconium oxide (ZrO2). As an innovative exploratory method, the formation of 

the nanoporous oxide layer will be followed simultaneously with the incorporation of 

bioactive molecules in a single step. The resulting multilayer surface as well as the 

intermediate modified surfaces will be tested comparatively in terms of hydrophobicity 

and chemical-electrochemical reactivity in biological fluids for specific biomedical 

applications. Hydrophobicity will be assessed by measuring the contact angle. The 

chemical, morphological and structural changes of the obtained surfaces will be evaluated 

by electron microscopy with X-ray dispersion analysis (EDX) for chemical composition, 

X-ray diffraction for the structure, microtopography to verify the roughness and 

microhardness. Finally, adhesion tests of living cells and proteins on these surfaces will 

give additional indications for biofunctionalization. 
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