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S1. AFM images and topographical profiles for different stainless steel surfaces at the scale of 3
pm.
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Figure S1. (a): AFM images and (b): Topographical profiles of stainless steel surfaces at the
scale of 3 um. (A) Untreated surface; (B) Electropolished surface for 20 s; (C) Electropolished

surface for 60 s; (D) Electropolished surface for 120 s; (E) Electropolished surface for 240 s.
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Table S1. XPS spectra of the stainless steel surfaces.

0] C Cr Fe Ni N Na P Ca SUMME
non_polished  29.8 60.8 44 25 - 2.5 - - - 100.0
20sec 46.6  41.1 39 24 - 1.8 13 3.0 - 100.1
60sec 47.6 37.8 81 43 - 09 08 - 04 99.9
120sec 47.4 386 62 34 - 09 17 16 03 100.1
240sec 49.1 372 80 4.0 - 04 05 10 - 100.2
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S2. Live/dead staining of bacterial cells on stainless steel showing very few dead cells.
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Figure S2. Representative images of P. aeruginosa on stainless steel surfaces (untreated and
electropolised for 120s) of after 0, 4 h and 24 h incubation time and staining with Syto9 and PI.

Scale bar: 25 pm.
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S3. DLVO/XDLVO theory

The classical DLVO theory and extended DLVO (XDLVO) theory are recently used to estimate
the total free energy of interaction between a bacterium and a flat material surface immersed in
aqueous medium. The total free energy is the sum of the attractive Lifshitz van der Waals ener-
gy, the repulsive electrostatic double layer interaction energy and the Lewis acid-base interaction
energy. The total interaction energy £ as a function of the separation distance / can be calculated

by the sphere-plate model using Derjaguin approximation.
EDLVO(h) — ELW(h) + EEL(h)

EXDLVO(h) — ELW(h) + EEL(h) + EAB(h)

The non-retarded Lifshitz van der Waals (LW) is:

a

Ay
o (S1)

E'W(h) = -

Where Ay is the effective Hamaker constant of the interaction system and given by:

Ay ==12mh 2t = ) (s -t ) (82)

hy (=0.158 nm) is the minimum separation distance between bacterium and surface due to Born

repulsion, y;V (=21.8 mJ/m?), y;", v5" are the Lifshitz van der Waals (LW) surface tension

component of the surrounding aqueous solution (L), bacterium (B), and surface (S), respectively.

For the constant surface potential electrostatic double layer (EL) interaction energy follows:

EFL(h) = me &0 - a [2¥5¥sln (”e_:h) + (W3 + ¥3)In(1 — e=21)] (S3)
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g0 (= 8.854x10™'? F/m) is the vacuum permittivity, €. (= 80.1) the relative permittivity of the sur-
rounding liquid, x ( = 1.27x10° m™) is the inverse Debye length (for phosphate buffer saline),
1 the bacterium surface charge and )5 the biomaterial surface charge respectively.

The Lewis acid-base (AB) interaction energy is defined as:

EAP(h) = 2natdGifexp (=) (S4)

where A (=0.2 nm) is the characteristic decay length of the Lewis acid-base interaction, AGﬁOB

is the Lewis acid-base component and is given by:
AGy =2[x/ﬁ(ﬁ+ﬁ—\/ﬁ)+ YL (Jﬁﬁﬁ—ﬁ)—\/m; —\/mé} (S3)

vL (=255 ml/m?),yy, ys are the electron-acceptor parameters of the Lewis acid-base surface
tension component of the surrounding aqueous solution (L), bacterium (B) and surface (S) re-

spectively, y; (=25.5mJ/m?), yg, yg are the corresponding electron-donor components.

The parameters for a Gram-positive bacterium S. epidermidis are taken from literature '. The pa-
rameters for stainless steel are measured by zeta potential and contact angles of three liquids (de-

ionized water, dilodomethane and glycerol) are shown below:

Y (mV) =V v ¥ (mJ/m®) a (nm)
Stainless steel -42.9 35.4 0.33 5.74
S. epidermidis -10.0 24.8 0.01 40.0 500

[1] Siegismund, D.;Undisz, A.;Germerodt, S.;Schuster, S.; Rettenmayr, M. Quantification of the
interaction between biomaterial surfaces and bacteria by 3-D modeling. Acta Biomater 2014, 10,

267-275.
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