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Design of Temperature-responsive Polymer-gold Nanoparticle Hybrids Using Novel Gold
Nanoparticle Monomers and Regulation of Reduction Activity (‘Faculty of Chemistry,
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Stimuli-responsive polymers that undergo a drastic change in the solubility in water have
many potential applications in designing smart device and systems. In this study, we designed
a gold nanoparticle (AuNP) monomer well-dispersed in water by introducing both
polymerizable and carboxy groups onto the surface of AuNP. Temperature-responsive polymer-
AuNP hybrids were prepared by copolymerization of the resulting AuNP monomer and N-
isopropylacrylamide. Transmittance measurements of an aqueous solution with the resulting
poly(N-isopropylacrylamide)(PNIPAAm)-AuNP hybrids revealed that they have a low critical
solution temperature (LCST) at 34 °C. The NIPAAm-AuNP hybrids catalyzed the reduction of
p-nitrophenol to p-aminophenol below their LCST, but did not do above their LCST. Thus, we
achieved temperature-responsive regulation of the reduction activity of the PNIPAAm-AuNP
hybrids for p-nitrophenol.
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