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Thermoresponsive behavior of copper nanoparticles/pNIPAM composites induced by localized
surface plasmon resonance ('Faculty of Science and Engineering, Chuo University, *) O
Shunya Sakane,' Toshiki Anji,' Hideki Tanaka'

Photothermal conversion induced by localized surface plasmon resonance of metal
nanoparticles is expected to realize drag delivery system by combining metal nanoparticles
with thermoresponsive materials. Especially, it is important to synthesize copper nanoparticles
(Cu NPs) with thermoresponsive materials due to its low cost and LSPR at 570 nm (visible
light). In this study, we synthesized Cu NPs with poly(N-isopropylacrylamide) (pNPAM),
thermoresponsive polymer, and investigated its thermoresponsive behavior induced by
plasmonic heating. Copper acetate and ethanol were added to pNIPAM aqueous solution, and
the mixed solution was irradiated by UV light with stirring, forming Cu NPs. The samples were
characterized by scanning transmission electron microscopy (STEM) and UV-vis spectra.
STEM image showed that NPs were formed with uniform size of ~15 nm. In UV-vis spectra, a
peak appeared at 570 nm. This peak is corresponding to LSPR of Cu NPs, which supports the
formation of Cu NPs. The solution became cloudy red from dark red when it was irradiated by
visible light. This result indicates that thermoresponsive behavior of pNIPAM was induced by
plasmonic heating using Cu NPs.
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