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The overlapped rate can be expressed as follows:

D—d
p=—7 (1)

D
where D refers to the diameter of laser spot, d refers to the scanning interval. The

schematic representation of the laser cleaning scanning path is shown in our previous

work.!

(b)

Figure S1. Laser energy distribution mode (a) top-hat laser used in this work (b)

Gaussian laser used in other fast-laser (~ns) micromachining references.
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Figure S2. Estimated number percentage of cavities for the nanostructured layer of SI2.
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Figure S3. The cross-sectional morphology SEM images of the samples at the
overlapped rates of 75 % (a), 80 % (b), and 85 % (c). EDS spectra of O content at the
overlapped rates of 75 % (d), 80 % (e), and 90 % (f). The curve of oxygen content vs.

the overlapped rate (g).

Figure S4. The processed image of Figure 5b.
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Figure S5. Surface information of micron-zone (60 um x 60 pm) of SI1 and SI2. S,
refers to the arithmetical mean deviation. S, refers to the root mean squared. S, refers
to the maximum valley depth. S, refers to the maximum peak height. S, refers to the

maximum height of the profile.
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Figure S6. Surface information of nano-zone (1000 nm x 1000 nm) of SII and SI2. R,
refers to the arithmetical mean deviation. R, refers to the root mean squared. Ry, refers

to the maximum height of the profile.
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Figure S7. Contact angle of the fluorinated polished original Al substrate.

The water contact angle was directly controlled by the area fraction of the solid-liquid

interface and air-liquid interface. The relationship between the water contact angle and
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the area fraction can be expressed as Eq (2).

cosl; = fqcosbg + fg1c0S0yg 2
Where 6,, 6 refer to the water contact angles of the fluorinated laser-cleaned surface
and fluorinated Al substrate, 6, refers to the contact angle of liquid and air. Contact
area fraction f is defined as the ratio of the actual area of solid/liquid and air/liquid
interface, thus f; and fy refer to the area fraction of the solid/liquid interface and the

air/liquid interface. As a result of £ + fy =1, Eq (2) can be induced from Eq (2).

cosfg — coso,

fa= cosfy + 1

(3)

Hence, the contact area fraction of liquid/air can be calculated according to the Eq (2).
It implies that the air prevents the penetration of water into the gaps among
nanostructures on the surfaces under the condition of Cassie-Baxter state, and the area

fraction value of the air that occupies between the liquid and the surfaces was fg.

Figure S8. Typical nanopores and trumpet-shaped portals on the cell surface. (a), (b),

and (c) are three different SEM images. (Scale bar is 200 nm)
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Figure S9. Morphology of the broken cells that were cut open. (a) and (b) are two

different broken cells. (Scale bar is 200 nm)
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Figure S10. Anti-bacterial mechanism of the superhydrophilic surface. Structures of

the cell wall before and after the role of Al nanoparticle from superhydrophilic surfaces

(a), rupture of the peptide bond within the interior of peptidoflycan (b).
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Figure S11. Anti-adhesion mechanism of the superhydrophobic surface (a) and ultra-

slippery surface (b).
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Figure S12. Growth curves of SRB in culture solution, with PFTEOS and with PFPE.
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Definition of relative biofilm/bacterial/microorganism attachment RA:

Coveragesyps

Total cell numbersyps

~ Coverageconror  Total cell number conirol

Table S1 Relative cell attachment on the SLIPSs (%)

desulfuricans

Relative
Immersion
Substrate Fouling species attachment
duration (day)

(%0)
Pseudomonas

12 polytetrafluoroethylene 7 0.40

aeruginosa

23 glass C. reinhardtii 8 7.10

34 aluminum Desulfovibrio sp. 14 0.20

45 glass Desulfovibrio sp. 10 5.00
Desulfovibrio

5 aluminum desulfuricans subsp. 14 0.05
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