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Diarylethenes are well-known thermally irreversible photochromic system which undergoes the
reaction even in the crystalline state. Using the diarylethenes, photoresponsive crystalline
systems mimicking bio-functions are prepared. Upon UV
irradiation to the crystalline system, the photogenerated
closed-ring isomers self-aggregate to form needle-shaped
crystals on the surface which shows the superhydrophobic
lotus effect. Inspired by this phenomenon, we elaborated the
surface preparation processes and successfully fabricated
the surfaces mimicking a rose petal, the double-roughness
structure of a lotus leaf, and dual wettability of a termite wing. #
In future, such a molecular assembly will be a candidate for Ro: Pe‘a’ <SSy

biomimetic surfaces to realize bio-functions.
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Figure 1. Molecular structures of open- (10) and
closed-ring isomers (1c), surface structural
changes of 1o crystal upon alternate irradiation
with UV and visible light, and the mechanism and

techniques of crystal growth.
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Figure 2. Phase diagram of mixtures of open-
(10) and closed-ring isomers (1c) formed by
irradiation on diarylethene crystals with UV
light (313 nm).
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Figure 3. Schematic flows of the formation
of surfaces showing the lotus and rose petal
effects. Upon UV irradiation on the surface
of a coated film of 10 (indicated by light blue)
(a), 1c (dark blue layer) was formed only on
the irradiated side of the surface (b). After
storage in the dark, small needle-shaped
crystals densely covered the surface (c).
After storage of the film in (b) for 1 hat 70 °C,
needle-shaped crystals grew sparsely within
1 h (d), and additional heating in the dark,
larger rod-shaped crystals grew while fine
needle-shaped crystals melted (e). Finally,
the surface was covered only with rod
crystals (f). Then, irradiation with a second
UV light on the surface (g), followed by
storing the film at 50 °C for 1 h in the dark,
the surface was covered with rod crystals
together with newly formed needle-shaped

crystals (h).
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Figure 4. Schematic flow of the formation of double roughness structures mimicking lotus leaf. (1)

surface structure mimicking rose petals, (2) larger rod-shaped crystalline surface generated by

Ostwald ripening from state (1) by storing at 70 °C for 3h in the dark. (3) After 4 h irradiation with
visible light to state (2), (4) After 4 min UV irradiation followed by storing at 50 °C for 1 h of state (3),
(1)-(4): pale blue and dark blue parts correspond to crystals of 10 and 1c¢, respectively. (a, d) SEM

images of top and side views of crystalline surface of state (2), (b, €) SEM images of top and side

views of crystalline surface of state (3), (c, f) SEM images of top and side views of crystalline surface

of state (4) Scale bars: 10 um for a-c images, 5 um for d-f images.
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Figure 5. Water-droplet (7.6 pL)-bouncing
phenomena on natural lotus leaf (a),
diarylethene microcrystalline surfaces with
single (b) and double roughness structure (c)

(h =1.8 mm).
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Figure 6. Photoinduced topographical
changes on a microcrystalline surface of 2o.
(b) After UV
irradiation for 5 min followed by storage in

the dark at 30 °C for 9 days.

(a) Before UV irradiation.
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Figure 7. (a) Diagrammatic representation

of the hierarchical structure on the termite
wing. (b, ¢) SEM images of topographical
structure of the termite wing showing hair-
shafts and micrasters. (d, €) SEM images on
the microcrystalline surface covered with
needle-shaped crystals of 1¢c and 2c¢

mimicking that of the termite wing.
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Figure 8. a) Optical images of a bouncing droplet on Surf1c+2c. A small droplet remained on the
surface (blue arrow). b) Optical images of a non-bouncing droplet on Surf1c. ¢) Optical images of a
bouncing droplet on Surf2c. Scale bar of expanded image is 1mm. Size distributions of water droplets
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f) Surflic+2c¢, g) Classification of rain by droplet size. h) Overlay of (f) and raindrop classification.
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