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Abstract Surface energy and surface topography are two key factors in the wettability of solid substrates. The
surface energy determines the contact angle (CA) of a liquid on a flat substrate and the geometrical factor
enhances the wetting property for a hydrophilic surface (or non-wetting for a hydrophobic surface). Applying
external stimuli is a valuable approach for rendering the change in surface chemistry and/or topography, and for
driving the wettability transition of smart surfaces. This review describes the current state-of-the-art research on
the reversibly switchable wettability of surface brought about by external stimuli, including surface conversion
between superhydrophobicity and superhydrophilicity prepared from inorganic oxides or/and photoactive organic
molecules, movement of liquid droplets driven by molecular machines, and light-driven switching of
superhydrophobic adhesion.
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3.2 Azobenzene compound photoresponsive surfaces

4 Conclusion

¢

Wettability

o
surfaces

Surface energy and surface topography determine the
wettability of solid surfaces. Light is the external stimuli that
can change surface chemistry and/or topography, thus
driving the wettability transition of smart surfaces. This
article reviews reversibly switchable wettability of surfaces

manipulated by light.
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Scheme 1 Schematic illustration of light-induced
isomerization and photochemical reactions: (a) trans-cis
photoisomerization of azobenzene groups; (b) photoinduced
reversible photochemical cleavage of the C—O bond in
spiropyran groups; (c¢) photodimerization of the cinnamic

acid group
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between superhydrophobicity and superhydrophilicity!"”
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Fig.3 A) Typical SEM image of tungsten oxide films. The
inset shows a  photoresponsive  switch  between
superhydrophobicity and superhydrophilicity; B) absorption
spectra of the film before (solid line) and after ( dashed

line) irradiation with 365 + 10 nm UV light. The inset

shows the good reversibility™*"
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Fig.4 Photoresponsive  wettability — changes in  the
nanostructured V, 0Oy substrate; A) water droplet profiles;
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Fig.11 Top: chemical structure of L.C monomer; bottom: A) A 2 L water droplet can be pinned on the array poised vertically by

UV process; B) The pinned water droplet rolls off by Vis process; C) CA and AF results with alternating UV-vis irradiation; D)

Profile of the water droplet on the array after UV light irradiation; E) Optical image of the maximum-deformed water droplet on the

array after UV light irradiation; F) Profile of the water droplet on the array after visible light irradiation; G) Optical image of the

maximum-deformed water droplet on the array after visible light irradiation
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