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Abstract In recent years, the wettability of colloidal PCs has attracted much interest from researchers due to potential ap-
plications in printing, sensor, microfluidics and so on. In this paper, we present two kinds of research work related to PCs’
wettability. On the one hand, the functional colloidal PCs have been fabricated from the modification of its wettability.
Where, the wettability of PCs can be modified from superhydrophilic, superhydrophobic, amphiphilic, gradient wettability,
controllable wettability and patterned wettability. Wettability is an important property of solid surface and can be generally
controlled mainly by its surface chemical composition and surface topographic structure. Surface chemical composition de-
termines surface free energy (i.e., hydrophilicity/hydrophobicity), while the surface topographic structure can amplify hy-
drophilicity or hydrophobicity, based on the Wenzel and modified Cassie equation. Thus, PCs with specific wettability have
been fabricated based on their intrinsic, well-ordered surface topographic structure, and chemical composition. The superhy-
drophilic and superhydrophobic PCs have been achieved based on the amplification effect of the surface well-ordered topo-
graphic structure. The gradient PCs have been fabricated by changing the topographic structure. The PCs with controllable
wettability can be obtained when introducing a responsive group onto PCs’ surface. The underwater oil-adhesion properties
of PCs have been controlled by varying the latex from spherical or cauliflower-like to single cavity. On the other hand, func-
tional PCs are fabricated from the substrate with specific wettability. Typically, high-quality and crack free PCs are achieved
from superhydrophobic substrate, pattern PCs from the hydrophilic-hydrophobic substrate, PC dome with excellent
wide-angle property is fabricated from hydrophobic substrate. Otherwise, gas-liquid or liquid-liquid interface has also been
included as a special substrate for the fabrication of functional PCs, such as flower-shape or cake-shaped Janus PCs. Colloi-
dal photonic crystals (PCs), the periodic arrangement of monodispersed latex spheres, have attracted much interest from re-
searchers due to their unique light manipulation properties. The combination of the special wettability and light manipulation
properties of PCs will bring many novel properties and promising applications. Finally, the outlook and challenges for col-
loidal photonic crystals with special wettability are discussed. The work is of importance for the creation of novel functional
materials.
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Figure 1 (a) The artificial compound-eye analogue prepared by soft
lithography*!. (b) The diamond photonic crystals fabricated by holo-
graphic lithography™'!. (c) The hierarchical 3D textures prepared by
two-beam laser interference™, scale bar: 1 pm. (d) The assembly struc-
ture of hierarchical microgel spheres with underwater superoleophobic
and antibiofouling properties”®’). (e,f) The SEM image of inverse opal
structure and its lubricated state for reducing the absorption of various
liquid contaminants **. Scale bar: 500 nm
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Figure 2 (a) The 1D porous Si photonic crystal modified with a gradi-
ent of 10-hydroxydecyl to methyl and ethanol concentration detection'®,
(b) Colorimetric distinction of different ethanol-water mixtures and alco-
hols using an inverse-opal films functionalized with a vertical gradient
wettability!®. (c) The inverse opal hydrogel films with wettability gradi-
ents and its amphiphilic molecular response’". (d) The actuating behavior
of solvent-sensitive PIL inverse opals based on gradient dewetting!"!
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Figure 3 (a) Controlling wettability of PCs by pH"\. (b) Tunable wet-
tability of PCs with electrochemical redox®”’. (c) Manipulating the mor-
phology, reflectance spectrum and wettability through electrowetting and
(d) schematic illustrations for pattern formation obtained by the electro-
wetting process'®
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Figure 4 (a~c) SEM images of the films assembled from the latex
particles with spherical, cauliflower-like and single-cavity latex struc-
tures. The inset images are the shapes of the oil droplets on the films on
immersion in water®. (d) Fabrication of lubricant-infused inverse mono-
layers™®. (e) SEM image of the PU inverse opal nanostructure and control
of droplet mobility on its lubricant-infused surface®, scale bar: 1 pm
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Figure 5 (a) Schematic of complex wettability patterns fabrication in
3D photonic crystals®. (b) Schematic illustration of the procedure for
introducing superhydrophobic/superhydrophilic patterns into HSCPCs!*,
(c) Surface fabrication procedure for the patterned incorporation of two
different silane compounds on a pSi (porous silicon) rugate surface!®”.
(d) Schematic illustration of encryption procedures to create polymeric
inverse opals of which pore wettability is regioselectively modified”®
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Figure 6 (a~c) The Red, green and janus hemispheres on a Tef-
lon-coated glass substrate!'®?l. Scale bar is 100 pm. (d) Illustration for the
assembling process of PC domes on an OTS-treated substrate'””). (e)
Three typical straight PC lines (red, green, and blue) fabricated by inkjet
printing"®. (f) Structural colors manipulation by mixing colloidal parti-
cles!'® scale bar: 5 mm
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Figure 7 (a) Spherical, doughnut and patchy colloidal assembly on
superhydrophobic surface"'®'"). Scale bar: 500 um. (b) Large-scale
crack-free colloidal PCs are achieved on low Fad superhydrophobic sub-
strate!'*!. (c) Schematic illustrations of the microshape controllable fabri-

cation of PC assemblies by facile evaporation of colloidal droplets on
SHB substrates based on different dynamic behaviors of the TPCL!'*!
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Figure 8 (a) The fish-shaped'™™ and (b) international chess pattern
fabricated on pattern wettability substrates!''®.. (c) The controllable 3D
structure include quadrilateral, pentagon and hexagonal from left to right
through hydrophilic pattern induced asymmetric dewetting!"'®). Scale bar:
20 pm. (d) Microring pattern and (e) its waveguide property!"'*’. (f) The
scheme for the enrichment process of the fluorescence molecules (R6G)
by hydrophilic-hydrophobic micro-pattern''*],
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Figure 9 (a) Fabrication of a 2D photonic crystal on mercury sur-
face!'”®. (b) Schematic illustration of the preparation process of TiO,
NR@NB arrays''?. (c) Scheme for the formation of the flower-shaped
colloidal crystals by the second-step water droplet template. Formation of
the droplet template upon CPTNPP suspension, and the encapsulation of
the template by suspension accompanied with the droplet assembly, 2nd
droplet condensation integration part of the encapsulated particles toward
the flower-shaped particles. The insets are the SEM images for the for-
mation of flower-shaped particles!'**!
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