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Improvement of biocompatibility by formation of nanotubular oxide layer on the ultrafine
grained Ti-13Nb-13Zr alloy

Veljko R. Poki¢', Dragana R. Barjaktarevi¢', Porde N. Veljovi¢', Ivana D. Dimi¢',
Vesna V. Kojiéz, Marko P. Rakin'
1University of Belgrade, Faculty of Technology and Metallurgy, 11120 Belgrade, Serbia;
*University of Novi Sad, Faculty of Medicine, Oncology Institute of Vojvodina,
21204 Sremska Kamenica, Serbia

To improve their biological properties, biomaterials typically need some surface modification.
These surface modifications can be classified into four categories: physical, chemical, mechanical
and biochemical. One of the most commonly used methods is the electrochemical anodization,
which is a simple process used to form nanotubular oxide layer on the metal surface by oxidation.
In the present study, nanotubular oxide layer was formed on coarse-grained (CG) Ti-13Nb-13Zr
alloy and ultrafine-grained (UFG) Ti-13Nb-13Zr alloy, obtained by high pressure torsion, using
electrochemical anodization in the 1M H3;PO, + NaF electrolyte, during 60 minutes and 90
minutes. The scanning electron microscope (SEM) was used to characterize the surface and it
showed that homogenous nanotubular layers were obtained by anodization during 90 minutes,
while anodization during 60 minutes produced inhomogeneous nanotubular oxide layer. Also, the
results show that the nanotubular oxide layer on the UFG Ti-13Nb-13Zr was more homogeneous
then the one on CG material. The aim of this study is to determine the in vitro biocompatibility of
the titanium alloy before and after electrochemical anodization during 90 minutes. In vitro
nanotubular oxide layer examinations were performed on the human (MRC-5) and animal (L929)
fibroblast cells lines. The cytotoxicity of the examined materials was measured as a percent of
cell growth inhibition using in vitro colorimetric methyl-thiazol-tetrazolium (MTT) test. Results
show that nanotubular oxide layer formed on the UFG Ti-13Nb-13Zr alloy during 90 minutes
allow better cells contact and spreading along nanotubular surface.
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