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1 - Calculations of mor phological parametersfrom AFM images

Several statistical morphological parameters haanlralculated from AFM topographies: root-
mean-square roughness (Rq), Skewness (Rsk), artdsiGfRku), specific areasf [2]. Rq

represents the rms deviation of height values ftben mid plane valueh. For a Gaussian

surface, about 68% of surface points have heigtwdsn h-Rq and h+Rg. Gaussian surface
possess a symmetric height values distributionkgead valleys being equally represented.
Skewness (Rsk) is a statistical measure of the stmnof the height distribution and it can
highlight a prominence of valleys over peaks (R9k<® vice versa (Rsk>0; for a symmetric
surface, Rsk=0). Kurtosis quantifies the ‘peakedheta surface. A surface with a Gaussian
height distribution has a kurtosis value 3fa surface with a narrower height distribution
(sharp peaks and valleys over a rather flat backgtphas a kurtosis value greater than 3, while
a surface that has a broader height distributiatih@r continuous rounded asperities and valleys)
has a kurtosis value of less than 3. AFM topogrephre 2-dimensional arrays of height values,
organized in rows and columns. Specific area inddfas the ratio of surface area to projected
area; it is always larger than unity for rough agés. Statistical morphological parameters are

calculated from AFM maps as listed below:
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where Ij represent the height values in the AFM topograph&p (,j are the row and column

indices),N the total number of heights values in the rrﬁlp,%Zh” if the average height of the
i



surface (the quota of the surface mid plane), ﬁifd is the squared i,j-th element of the

(discrete) surface gradient.

2 - Contact angle measur ements and surface ener gy calculation for ns-TiO2 films

The Sessile Drop Technique was employed to measuntact angles of water and other liquids
on ns-TiO2 films and to calculate the solid surfanergies based upon the Owens/Wendt theory
[3], which relates the dispersive and polar comptmef the surface energy’@ndy’) of the
solid surface and the wetting liquid to the contacgle® and the total surface energy of the

liquid:
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The Owens-Wendt equation strictly holds for smaaihfaces; when applied to rough surfaces,
the obtained surface energies should be considgesrsgmi-empirical, not necessarily coincident
with the thermodynamically-defined surface energiasthe case of rough ns-TiO2 surfaces,
reported SE represent thiéeetive surface energies, which characterize thiemnah with respect

to its chemical nature and specific surface topdgrapn Table 1 of the present work total
surface energies are reported, as calculated byiment software by summing different surface
free energy contributions (Lifshitz—van der Waadsjd/base, electron acceptor and electron

donor.

3 - Bacterial live-dead cell counting using imageJ

The imageJ tool enabled us to quantify the bad-kgdined live-dead bacterial cells attached on
ns-TiO, using four basic steps. We change the scale ofntlage to micrometer to spatially
calibrate the image using line selection tool (AmabSet Scale). Next, we converted the image
into grey scale by using Image>Type>RGB Stack contmahich split the image in the 3
channels (no blue channel in our case). Subsegquemd segmented (isolate) the red-green

stained dead-live bacterial cells using threshgldamd made the montage of the red-green



channel to quantify the stained bacterial cellsri®asuring the threshold area and area fraction
tools (Analyse>Measure).
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