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Fig. 1 Photos and their corresponding SEM images of typical natural PCs with special wettability

a,b) Hydyrophilic pearl (with water CA of 45°); c¢,d) Hydrophilic longhorn beetles tmesisternus isabellae ( with water CA of 25°) (5]

(Reproduced by the permission of the Optical Society of America) ; e,f) Directional adhesion of superhydrophobic butterfly wings (with an

rolling angle of 9° along the RO direction) 3! ( Reproduced by the permission of the Royal Society of Chemistry) ; g,h) Superhydrophobic

peacock (with water CA of 150°). Insert is the water droplet profile on the relative sample.
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Fig. 2 (a) The relationship of assembly temperature and water

CA of the as-prepared films assembled from latex spheres with
varying ratios of nBA/St. Schematic illustration of the phase
inversion of the latex spheres during the assembly procedure!'*;
(b) The morphology of the latex sphere and ( d) the
conformation mode of the circled part in (b) before phase
inversion; (c¢) The morphology of the latex sphere and (e) the
conformation mode of the circled part in (b) after phase
inversion, (b) ~ (e) 3]

GmbH & Co. KGaA).

(a~e, Copyright wiley-VCH Verlag
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Fig. 3 (a, b) SEM images of the surface of a red rose petal, showing a periodic array of micropapillae and nanofolds on each papillae

top[zﬂ ( Copyright 7 2008 American Chemical Society) ; (c¢) (d) SEM images of the colloidal crystals with hierarchical structure

Inserted photo is the shape of water on the (a) petal’s or (c¢) colloidal crystal surface when it is turned upside down.
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Fig. 4 Colorful colloidal crystal films with a special Face-Cent rated Cubic structure and tough mechanical strength assembled by latex

spheres with a hard PS core and an elastometric PMMA/PAA shell, colors from left to right in the photo are red, orange, yellow,

green, cyan, blue, violet''?! ( Copyright wiley-VCH Verlag GmbH & Co. KGaA. )
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Fig. 5 (a) SEM image of cross section view of tough peacock
feather comprised of smooth surface layer and structured layer;
(b ) Cross-section of artificial PCs crosslinked by
polyacrylamide**! ( Copyright wiley-VCH Verlag GmbH & Co.
KGaA)
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Fig. 6

As-prepared amphiphilic latex particle with

mushroomcaped shap and its assembly structure of anisotropic
colloidal crystals'**! ( Copyright wiley-VCH Verlag GmbH & Co.
KGaA).
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Fig. 7 Photographs of as-prepared PC hydrogel
responding to relative humidity of 20% ( deep
violet) , 50% (violet) , 70% ( deep blue) , 80%
(blue), 90% ( green) and 100% ( orange ),
respectively!*) ( Reproduced by the permission of

the Royal Society of Chemistry)
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Fig. 8 (a) Typical photos, colors are blue, green,
olivine and orange-red ( b) reflection spectra of a PC
hydrogel (during a pH oscillation cycle) when varying pH
from 3.3 t0 6.7 ( Copyright Wiley-VCH Verlag GmbH &
Co. KGaA)
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Fig. 9 (a) Photo of the PCs with flower-leaf pattern, the
insert number is the latex diameter (nm) used for assembly;
(b) SEM images of green-leaf (220 nm) pattern region:>”’
( Reproduced by the permission of the Royal Society of

Chemistry )
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BIOINSPIRED FABRICATION OF FUNCTIONAL
POLYMER PHOTONIC CRYSTALS

ZHANG Youzhuan, LI Zhirong, ZHENG Yongmei, WANG Jingxia, SONG Yanlin, JIANG Lei
( Beijing National Laboratory of Molecular Science ( BNLMS) ,
The Laboratory of New materials, Institute of Chemistry, Chinese Academy of Sciences, Bejing 100190)

Abstract Photonic crystals (PCs) in nature have been endowed many functions, such as fantasy structure

colors , special wettabilities and high film strength. On the basis of our recent work inspired by these special

functions of PCs in nature, this feature article introduced that polymer PCs with special wettabilities were

fabricated by constructing core-shell polymer latex, adjusting the surface morphology of latex and other

methods. PCs with high strength were prepared by photo-crosslinked among the polymer latex arrays.

Anisotropic PCs were fabricated from mushroom-caped latex particle. Such functional PCs were further

demonstrated applications in humidity sensing, oil sensing, self-oscillating system sensing, etc. Finally, large-

scale fabrication of functional PCs has been demonstrated by spray coating and ink-jet printing. Those studies

will be of great importance for developing novel polymer PCs materials.

Keywords Bioinspired, Structure color, Special wettability, Polymer photonic crystal, High strength



