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Scheme 1 Schematic preparation of the nanopatterned colloidal crystal
hydrogels -

1) A polystyrene colloidal erystal; 2) A core/shell colloidal crystal
hydrogel; 3) A core/shell binary composite colloidal crystal hydrogel
with semi-inter-penetrated network (IPN); 4A) A bulk porous
hydrogel or an array of “nano-bowls”; 4B) An armay of “nano-
ribbons” ; 4C) Nano-mask
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Fig. 1  Equilibrivm water uptake of the representative colloidal
crysial binary composite hydrogels with three crosslinking agent content
levels

Six sulfonated polystyrene colloidal crystal hydrogels prepared for
different sulfonation time are used (at a fixed sulfonation temperature
25C).
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Fig. 2 Scanning electron micrograph of the binary composite core/
shell colloidal crystal hydrogel {a), and a magnified one (b}
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Fig- 3 Scanning electron micrographs of nanopaiterned hydrogels prepared under different conditions

a) After the fractured sample being immersed in toluene; b} Afier the fractured sample being smoked in toluene gas; ¢} After
toluene evaporation from the fractured sample during rotation; d) A magnified image of Fig. 3(c); e} After a small amount of
toluene evaporation from the fractured sample without rotation; ) Afier a large amount of toluene evaporation from the fractured

sample without rotation
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Abstract

A new method was proposed to prepare binary composite colloidal crystal hydrogels by interlocking the
as-prepared polystyrene/sulfonated polysiyrene core/shell colloidal crystal hydrogel with & second responsive gel. The
shell thickness thus the core size were synchronously controlled by altering the sulfonation time and temperature . The
proper monomers were radically polymerized forming the second gel within the first gel network . The composition and
structure were confirmed . Nanopatterned hydrogel including porous bulk hydrogels and surface pattemed hydrogels
were derived by properly treating the binary composite hydrogels. Specially , some typical patterns such as arrays of
“nano-bowls” , arrays of “nano-ribbons” and “nano-mask” were achieved by changing the treatment method such as
by immersion in the solvent, after solvent evaporation from the sample surface during high rate rotation. This work
provides a method to prepare nanopatterned hydrogels.

Key words Colloidal crystal, Composite hydrogel, Nano-pattern, Porous materials



