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Fig. 1 SEM images of films fabricated from solutions prepared by adding 30 wL (a,b),50 pL (c¢) and 70 pL (d) of silica particle

alcoholic suspension with concentration of 20 mg/mL into I mL PS chloroform solution with concentration of 15 g L~
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Fig. 2 A schematic illustrating the procedure

used to prepare PDMS negative replicas from
honeycomb-patterned polymer substrate decorated

by arrays of nanoparticles
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Fig. 3 SEM images of PDMS substrates with island-like arrays replicated from structure of microporous polymeric films via soft lithography

The patterned molding template was fabricated by using silica nanoparticle-assisted BF method. Specifically, the microporous polymeric films

which were used as templates of PDMS replicas shown in the Figure were fabricated from solutions prepared by adding (a, b) 30 pL,(c) 50

pL,and (d) 70 pL of silica particle alcoholic suspension with a concentration of 20 mg/mL into 1 mL of PS chloroform solution with a

concentration of 15 g L~
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Fig. 4 SEM images of honeycomb-patterned molding templates prepared by adding (a) 40 pL and (c¢,d) 80 pL of silica particle alcoholic

suspension with a concentration of 20 mg/mL into 1 mL of PS chloroform solution with a concentration of 15 g L ™" and their corresponding

PDMS replicas (b) and (e,f) respectively

The insertions of (b,f) are water droplet images from the water contact angle analysis on the structures shown in Fig. 3(b,f).
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FACILE FABRICATION OF ARTIFICIAL COMPOUND EYES BASED
ON PARTICLE-ASSISTED BREATH FIGURE METHOD

Wei Sun, Li-yan Shen, Jia-ming Wang, Jian Ji
( Department of Polymer Science and Engineering, MOE Key Laboratory of Macromolecular Synthesis

and Functionalization, Zhejiang University , Hangzhou 310027)

Abstract For fabrication of biomimetic structures, it is in lack of a facile and versatile method other than
simple replication of bio-template. By using particle-assisted breath figure ( BF) method in which solid
particles are used as stabilizers in the BF method, we prepared regularly patterned porous polymer films with
particle arrays decorating the inside walls of the open pores. First, particle-assisted fabrication of honeycomb-
structured hybrid films was carried out by employing solid particles as stabilizers in the BF method. The self-
assembly of nanoparticles at the fluid/fluid interface ( Pickering emulsions) in the BF method has been
explored to direct nanoparticles onto BF microarrays. Regularly patterned porous polystyrene films with particles
decorating the inside walls of the open pores can be readily prepared. Furthermore, micropores decorated by
particles with different covering densities were formed by carefully controlling the application quantity of silica
nanoparticles. Using the obtained BF porous film as molding substrate, we prepared poly ( dimethylsiloxane )
(PDMS) negative replica (reverse honeycomb-structured substrate) with arrays of island-like protuberances
by means of soft lithography. Hierarchical PDMS surfaces were successfully fabricated by complete transfer of
the decorating particles onto the PDMS protuberances. And such structure highly mimics the compound eyes. It
could provide inspirations for designing the artificial biomimetic structures based on self-assembly and soft
lithography.

Keywords  Breath figure method, Compound eyes, Superhydrophobic surface, Micro- and nanoscale

hierarchical structure



