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TiO, thin films deposited on stainless steel 316L substrates were prepared by a DC
unbalance magnetron sputtering from a metallic titanium target (purity 99.99%). The
target-to-substrate distance was adjusted to 6.5 cm. and a total pressure of 5.0x10 mbar
was controlled. Working gases were Argon and Oxygen whose flow rates were varied
from 0.5 to 1.0 sccm and from 2.0 to 4.0 sccm, respectively. The deposition time was
90 min. After deposition, The TiO; thin films were treated by the ether thermal or alkali
treatment. Upon the thermal treatment, coated samples were heated to 600°C with a
heating rate of 5°C/min in an electric furnace. For the alkali treatment, coated samples
were treated with a 10M NaOH at 60°C for 24 h. All treated samples were soaked in 30
ml of a simulated body fluid (SBF) at 37°C for 7 days for demonstration of the bone-
like apatite on the TiO, films. The hydroxyapatite formation as well as the structure and
morphology of the TiO, films were investigated by a scanning electron microscopy
(SEM), an energy dispersive X-ray spectroscopy (EDX) and an X-ray diffraction (XRD)
to compare the formation of apatite on the pre-treated TiO, films. For all deposition
conditions, TiO, thin films of rutile phase were deposited on the 316L stainless steel by
a DC unbalance magnetron sputtering. All films were smooth without crack with the
thickness of about 90-140 nm. After thermal treatment, higher crystalline films could be
obtained, as compared with the non-treated films. In contrast, Alkali treated films

decreased their crystallinity, probably due to the formation of amorphous sodium

titanate and crack. All of samples could induce the formation of hydroxyapatite on their
surface after soaking in SBF for 7 days. However more uniform hydroxyapatite films

could be observed only on the non-treated films for all coating condition.





