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(57) Abstract: Disclosed herein is a composite material comprising: a sub-
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strate; and a patterned hydrogel disposed on the substrate, wherein: the pat-
terned hydrogel comprises stimulus-responsive constitutional units and con-
stitutional units comprising one or more target molecule recognition moi-
eties; the stimulus-responsive constitutional units are responsive to a stimu-
lus and are configured to produce a stress value S to the patterned hydrogel
when the stimulus is applied; the target molecule recognition moieties are
responsive to a target molecule and are configured to impart a stress value
S, to the patterned hydrogel upon interaction with the target molecule; the
patterned hydrogel is configured to reversibly buckle and/or reversibly swell
when a threshold stress level T of the patterned hydrogel is crossed.
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