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Figure S1. Water contact angle of (a) glass slide (b) polyurethane (PU) (c) white polystyrene
sheet A (WPSA), (d) white polystyrene sheet B (WPSB), and (e) superhydrophobic surface
(SHS)

S2



Line fit 10 um
Line fit 10 um

Sp
-5y
Y* 50uym
X* 49.5ym

(D

5.33p
-4 687y
Y* 50pm
X* 49.5um

Figure S2. Topography images of (a) glass slide (b) polyurethane (PU) (c) white polystyrene
sheet A (WPSA), (d) white polystyrene sheet B (WPSB), and (e) superhydrophobic surface

(SHS)
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Figure S3 shows the water contact angle of S. aureus, MRSA, E. coli, and CRE biofilms. The
bacteria were plated on agar (mannitol salt agar for S. aureus and MRSA, and MacConkey agar
for E. coli and CRE) and after 24 h incubation at 37°C, the water contact angle on the bacterial
film was measured using a contact angle meter. The bacterial films all gave a water contact
angle of <15°, indicating hydrophilicity.

Figure S3. Water contact angle on (a) S. aureus, (b) MRSA, (c) E. coli, and (d) CRE colonies
grown on agar.
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Figure S4. AFM Topography and a SEM image of the superhydrophobic surface (a) before and
(b) after 24 h bacterial exposure in BHI and PBS

Figure S5. Confocal imges of (a) S. aureus, (b) MRSA, (c) E. coli, and (d) CRE attached on
the superhydrophobic surface.
S5



Fabrication of superhydrophobic surface A (SHSA)

NeverWet spray contains step one spray for producing rough surface and step two spray for
causing a reduction of surface energy. At the first stage, a glass slide was coated with step one
spray twice, and then it was allowed to dry for 30 min. In the second step the sample was coated
by the step two spray and then dried for 30 min.

Fabrication of superhydrophobic surface B (SHSB)

2 g of PDMS (Dow Corning SYLGARDI184, with 10% curing agent) and 2.75 g of SiO2
nanoparticles (5-15 nm in size, Sigma-Aldrich, St. Louis, MO, USA) were mixed in 20 mL of
hexane (Sigma-Aldrich, St. Louis, MO, USA) under sonication. The glass slide was dipped
into the solution for 5 s. Then, the glass was slowly withdrawn, retaining a thin solution film
on its surface. After the solvent was mostly evaporated, the coating layer was cured at 100 °C

for 2 h and then allowed to cool to room temperature.

SHSA was fabricated using NeverWet spray (Neverwet, LLC, USA) and SHSB was produced
using PDMS, SiO2 nanoparticles, and hexane. As shown in Table S1 and Figure S6, SHSA and
B showed a water contact angle of >150 °, low rolling off angle (<2.8 °) and contact angle
hysteresis (<2.3 °). AFM analysis showed that the surface roughness values of SHSA and B
were 1015 and 805.2 nm, respectively. Bacterial adhesion on SHSA and SHSB was tested for
MRSA for 24 h in BHI and PBS. As shown in Figure S7, it was observed that the number of
bacteria attached on both SHSs was higher than the glass slide, PU, WPSA and WPSB. A
statistically significant correlation between the number of attached bacteria and the surface
roughness of the samples was confirmed; 0.095 < r < 0.96 (Pearson correlation coefficient
(PCC)) between other samples and SHSA in PBS and BHI; 0.96 <r < 0.99 (PCC) between
other samples and SHSB in PBS and BHI. The relationship of the water contact angle (PCC:

0.082 <r < 0.91) was lower than that of surface roughness.
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Table S1 Water contact angle, rolling off angle, contact angle hysteresis, and surface roughness

of superhydrophobic surface A and B.

Superhydrophobic  Superhydrophobic

surface A surface B
Water contact
Angle (%) 1524+ 1.8 153.4+2.0
Rolling off 0£0 28413
angle (°)
Contac angle 23+12 1511
Hysteresis (°)
Surface
Roughness (Rynm) 101501133 805.2 227
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Figure S6. Image of water contact angle and topography of (a) superhydrophobic surface A and
(b) B
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Figure S7. Comparison of MRSA attachment on glass slide, polyurethane (PU), white
polystyrene sheet A (WPSA), white polystyrene sheet B (WPSB), and superhydrophobic surface
A (SHSA) and B (SHSA) after 24 h bacterial exposure
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Figure S8. Correlation between the quantity of attached bacteria and the water contact angle of
the materials: (a) in BHI broth and (b) in PBS.
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(A) Disappearance process of plastron effect (air-bubbles)
across superhydophobic surface

(B) Process of bacteria surface (S. aureus) colonization
across superhydophobic surface
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Figure S9. Pattern comparison of (a) plastron disappearance, (b) bacteria colonization, and (c)
WCA reduction across superhydrophobic surface.

"WCA: Water contact angle

As shown Figure S9, bacterial colonization and the reduction of water contact angle across the
superhydrophobic surface mirrored the pattern of air-bubble disappearance on the surface. The
phenomenon started from the edge and progressed across the surface. This indicates that
bacterial colonization correlates with the pattern of air-bubble disappearance on the
superhydrophobic surface (Figure S10) although it is slower than the pace of the bubble
disappearance. The delayed colonization can be explained in that, as shown in Figure S10, the
superhydrophobic surface has a fine polymer brush resulted from PFOTES, self-assembled
monolayer, bonding to the TiO2 surface,'? and it produces very weak adhesion force on the
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adhering bacteria resulting in low interaction between bacteria and the surface indicating slow
formation of polymer bridge between them.> As a result, bacterial surface colonization was

slow.
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Figure S10. Relationship of bacterial adhesion and air-bubble disappearance across a
superhydrophobic surface
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Figure S11. Comparison of the quantity of bacteria on the materials before and after finger
wiping: (a) S. aureus, (b) MRSA, (c) E. coli, and (d) CRE.
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Figure S12. Measurement of water contact angle cross superhydrophobic surface

Glove worn finger —b!

Superhydrophobic surface

v

Forth

Back

Figure S13. Finger wiping test
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Video Legends

Video S1. Water repellent test on superhydrophobic surface
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