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Abstract Bioinspired slippery surface has important applications because of its ability to resist the adhesion of
various liquid, even plants and animals. Femtosecond laser micromachining technology has the characteristics of
material universality, high machining resolution, and high controllability and so on. Thus, it shows great
advantages in the fabrication and control of surface wettability. Firstly, from the perspective of bionics, this review
introduces the preparation of superhydrophobic surfaces and underwater superoleophobic surfaces fabricated by
femtosecond laser, and analyzes their inherent defects in applications. Then, the preparation principle of slippery
surface and the general processing technology of slippery surface fabricated by femtosecond laser are summarized.
Then, different kinds of slippery surfaces and the slippery property of different liquids and bubble on these slippery
surfaces which are prepared by femtosecond laser are systematically summarized. After that, typical applications of
slippery surface are introduced. Finally, the problems and prospects of the preparation and applications of slippery
surface fabricated by femtosecond laser are summarized and discussed.
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Fig. 2 Superhydrophobicity of lotus leaf. (a) Lotus leaf; (b) water droplet on lotus leaf; (c¢) (d) scanning electron

microscope (SEM) images of lotus leaf™ (superhydrophobic silicon fabricated by femtosecond laser); water droplet

on (e) flat Si and (f) rough Si; (g) SEM images of femtosecond laser irradiated Si surface; (h) relationship between

contact angle and laser fluence

[57]
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Fig. 4 Underwater superoleophobic fish scale: (a) Fish and its wettability; (b) SEM images of fish scale;

(¢) superhydrophilicity of fish scale in air; (d) superoleophobicity of fish scale in water™
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Fig. 5 Different underwater superoleophobic materials fabricated by femtosecond laser.

(a) Si*; (b) silica glass™; (¢) TiBY
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Fig. 6 Peristome surface of Nepenthes alata and its slippery property. (a) Optical and SEM images of peristome

surfacel™ ; (b) preparation process of slippery surfacel’™ ; (¢) slippery property of slippery surface
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Fig. 7 Preparation process of slippery surface through femtosecond laser irradiation. (a) Nepenthes alata ;

(b) laser ablation; (c) low surface energy modification; (d) lubricant infusion; (e) droplet slipping on slippery surface
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Fig. 8 Slippery PA6 surface fabricated by femtosecond laser. (a) SEM images of porous structures of laser irradiated PA6;
(b) water and hexadecane droplet slipping process on slippery PA6; (c¢) different liquid slipping on PA6 surface;
(d) stability of slippery PA6®
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Fig. 10 Universality of preparation of slippery polymer materials by femtosecond laser. (a) SEM images of different

polymer materials fabricated by femtosecond laser; (b) water and hexadecane droplets slipping on slippery PETF*
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Fig. 11 Underwater bubble slippery surface fabricated by femtosecond laser. (a) Schematic diagram of fabrication process;

(b) slipping process of underwater bubble; (¢) bubble transportation; (d) collection of bubbles™®"
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Fig. 12 Anisotropic slippery surface fabricated by femtosecond laser. (a) Schematic diagram of fabrication process;
(b) mechanism of anisotropic sliding property of bubble in water; (¢) SEM images of micro-grooves; (d) dynamic
and static wettability of underwater bubble on anisotropic slippery surface; (e) bubble directional transportation on
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Fig. 14 Growth condition of C6 cell on different surfaces. (a) Flat and slippery PET surfaces;

(b) slippery and rough PET surfaces; (c¢) number of cell growing on different surfaces
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Fig. 15 Anti-fouling of dairy on slippery surface. Dried dairy deposits on (a) slippery surface and

(b) ordinary surface; (c) sustainability of anti-fouling property of slippery surface
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Fig. 17 Droplet manipulation on slippery surface. (a) Schematic diagram; (b) reciprocating movement of droplet;

(c) droplets fusion
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