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Abstract

FIG. 1. Surface of Ti6Al4V after anodization in 1M
H,PO, +0.3% HF (a), ethylene glycol+1% H,0+0.6%
NH,F(b).

Ti6Al4V, if used as an implant material is becoming
replaced by other titanium based medical alloys due to
the toxicity of vanadium. Anodic modification carried
out to obtain nanoporous structures on this two-phase
material leads to the formation of oxides only over a
phase, vanadium rich 8 phase oxide being etched
[1,2] due to the high solubility of V-oxides. However,
vanadium oxides having excellent conductive [3,4] and
catalytic [5] properties, with ability to bind proteins [6]
and similar to phosphates in the metabolic affinity to
insulin mimics [7]. Such properties are prospective
for using anodised nanotubular layer of the Ti6Al4V
as a biosensor platform. Anodizing the Ti6Al4V alloy
in phosphoric acid with fluoride ions gives nanotubes
presented in Fig.1a, whereas using 99.0% ethylene
glycol with 0.6% fluorides leads to formation of uniform
50nm diameter nanotubes on both phases Fig.1b.
To next experiments for thermal modification and
electrochemical examination the most appropriate
surface was obtained during anodization in 99% ethy-
lene glycol with 0.6% of NH,F in 20V during 20min.
Thermal modification was carried in 600°C in three
atmospheres (air, argon and nitrogen), only modifi-
cation in nitrogen does not affect on the nanotubes
morphology, in other cases shape and nanotubular
character of oxide layer changes to nonregular oxide
structures. Corrosion potential, cyclic voltametry
and EIS studies carried in PBS solution for each of
thermally modified oxide surface confirmed unique
electric properties of obtained layers. Obtained novel
coating with nanotubular TiO,, Al,O,, and VOX and
their conductive, biological and catalytic properties
may be a bioactive and cell growth stimulating layer,
a platform for high sensitive sensors, or nanodimen-
sional electrode material.
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