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Fluorescence-based enhancement of sensitivity and visualization of output iIn
molecular recognition gating membranes
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A novel phase transition phenomenon was uncovered by copolymerization of
benzoxadiazole (BD) to a thermoresponsive polymer bearing cyclodextrin (CD). The novel phenomenon
exhibited the inhibition of polymer aggregation by molecular recognition, whereas the conventional
phenomenon induces the shift of aggregation temperature. Computational chemistry analysis indicated
that the novel phenomenon resulted from formation of noncovalent cross-linking via inclusion of BD
into CD cavity. Moreover, the fluorophore-driven polymer aggregation phenomenon was further applied
to membrane-type sensing materials. A thermoresponsive polymer bearing double-stranded DNA as
molecular recognition moiety was immobilized onto the surface inside of membrane pores. When DNA
inside the membrane recognized intercalating fluorophores between DNA base pairs, the pores of the
membrane opened because repulsion forces between DNA strands was rendered, leading to polymer
aggregation.
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