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The study and development of coating titanium dioxide nano films on
stainless steel by reactive magnetron sputtering technique for medical

applications
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Abstract

TiO2 thin films deposited on 316L stainless steel substrates have been prepared by an unbalance
reactive DC magnetron sputtering. Working gases were Argon and Oxygen whose flow rates were 1.0 and 2.0
sccm, respectively. After deposition, the TiO2 thin films were treated by either a thermal or an alkali
treatment. Upon the thermal treatment, coated samples were heated to 600°C for 1h. 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 layer on their
surfaces. It is found that, TiO2 thin film of only rutile phase with the thickness about of 100 nm could be
observing. Non-treated and thermal-treated films showed smooth films without crack while large cracks were
observed on the alkali-treated samples where they become an amorphous sodium titanate. The more uniform
hydroxyapatite film could only be observed on the non-treated sample. In addition, the EDX analysis showed

that the Ca/P atomic ratio nearly that of hydroxyapatite (1.67) was observed for the non-treated sample.
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