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Estimate of the hydroxylation of the titanium surfaces by XPS

The high resolution XPS spectra of the O1s region for the samples after the different treatments were used to determine the degree of hydroxylation. The spectra can be fitted using three spectral contributions:

1. 530.1 ± 0.2 eV, attributed to oxide in TiO2 [1].

2. 531.7 ± 0.2 eV, attributed to surface hydroxyls.

3. 533.0 ± 0.2 eV, attributed to adsorbed water molecules.
The spectra of the three studied surfaces and the respective fit are shown in the following figure:
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Polished Ti metal
Sample treated in NH3
Sample treated in piranha solution
The decomposition of the main peak into the three contributions and the calculation of the ratio between the area of the peak representing the hydroxyls and the one representing the oxide allows one to estimate the degree of hydroxylation of the surface.
Rugosity of the surface estimated by AFM
The AFM analysis of the Ti sheets after the different treatments and before the deposition of fibronectin were studied by AFM. The analysis of the surface indicate a homogeneous rugosity for all the studied samples, independent of the surface treatments. The rugosity in all samples does not exceed 0.1 (m.


Representative 3D AFM images of the three types of surfaces, i.e., simply polished, treated in NH3 and treated in piranha solutions are shown in the following figures. The vertical dimension is emphasised on purpose with respect to the other two.
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Ti sheet after simple polishing
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Ti sheet after treatment in basic NH3 solutions
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Ti sheet after treatment in piranha solution
Langmuir isotherms of fibronectin adsorbed on Ti sheets
In the following figure, the plot of c/A vs c is reported:
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Langmuir plot for the three series of samples
As it can bee seen from this plot, the data are linearly aligned for the three series of samples, indicating that the Langmuir hypotheses are satisfied. Moreover, the similar trend observed for the three series of samples, within the experimental error, indicates a similar affinity for fibronectin in the three series.
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