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Development of intelligent drug-delivery systems controlled under external
stimulation with NIR irradiation
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We have investigated a hydrogel composite that undergoes a sol-gel phase

transition under external stimulation. Obtained polyacrylamide-based hydrogel composite showed a
reversible sol-gel phase transition during the heating-cooling process. In order to use infrared
light as an external stimulus for controlling the phase transition process, we prepared hydrophilic
carbon nanotubes (CNT) derivatives with surface chemical modification because CNTs are known to have
effective photothermal conversion properties. Then we prepared a composite material with hydrogel.
made. The obtained material indicated efficiently sol transition by infrared light irradiation and
exhibited a reversible sol-gel phase transition. Release of the model drug was also confirmed by the
transition. Based on these results, we succeeded in protothing a novel material that exhibits a
sol-gel phase transition upon irradiation with infrared light and enables drug release.
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