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ZrO, hybrid sol-gél coatings for active corrosion SEM/EDX analysis after 4 days of immersion in SBF
protection of Ti6AlI4V biomedical alloy in smulated showed the accumulation of bone-like apatite prtatgd
body fluids on the sol-gel coating. Previous studies have shitnah
the application of these hybrid Zg@rganopolysiloxane
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for clinical implantation purposes.
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The preparation of the sol-gel thin films was madxe Galvan, C.C. Pernypaper in preparation.
mixing two organopolysiloxane precursors and aariia
precursor: y-methacryloxypropyltrimethoxysilane

(MAPTMS), as organic precursor; tetramethoxysilane
(TMOS) as inorganic precursor, and zirconium
tetrabutoxide (ZTB), with the aim to incorporateQgr
nanoparticles into the hybrid sol-gel network. Setsre
prepared starting from mixtures of 4 mols of MAPTMS
and 1 mol of TMOS. Finally the zirconia precurscaswy
added to yield a 1%wt ZeOEthanol (EtOH) was used as
solvent and the stoichiometric water for the conle
hydrolysis was added for all the compositions prega
Acetic acid (HAc) was employed as a catalyst. ZTB
undergoes a very fast hydrolysis in an aqueoudiala
solution, usually resulting in flocculation and
precipitation of the zirconia source. The additioha
small volume of acetylacetone (Hacac) before the
addition of HAc and deionised water allows"Zions to
remain co-ordinated. In this case the hydrolydis o the
zirconia source is diminished. Sol-gel thin films$ o
Ti6Al4V biomedical alloy substrates were obtaineg b
dip-coating.

The effects of Zr@content on the thermal stability of the
prepared hybrids were investigated by using thermal
analysis (TG/DTG). Structural characterization of t
coatings was carried out using attenuated totiaince
Fourier transformer infrared spectroscopy (ATR-FIIR
Contact angle measurements were used to study the
hydrophilicity of the coatings. The thickness ofeth
MAPTMS/TMOS/ZrG; coatings was measured by using a
profilemeter. Scanning electron microscopy coumgith
energy dispersive X-ray spectroscopy (SEM/EDX) has
been applied to study the surface morphology and
composition of the MAPTMS/TMOS/Zr{x0atings.

The corrosion protection behaviour of the sol-geltogs
was analysed with global and local electrochemical
impedance spectroscopies (EIS/LEIS) and scanning
vibrating electrode techniques (SVET) after apmyin
soaking tests of the coating/Ti6Al4V alloy system i
Kokubo's simulated body fluid (SBF) for variable
immersion time.

SEM analysis before soaking in SBF showed the
formation of a uniform, homogeneous, crack free and
highly adherent protective film on the substrates.



