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Construction of rapid-response hydrogels based on the ice-template method and
investigation of their actuation performance
ZHENG Ao, YU Jia-xin, CONG Huai-ping "
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract:In this study, a rapid photothermal-responsive hydrogel with an open porous structure was successfully
fabricated through unidirectional freezing-induced self-assembly using silver nanowires ( AgNWs) as photothermal
nanomaterials and thermoresponsive polymer N-isopropylacrylamide ( NIPAM) as the monomer. Under constant near-
infrared (NIR) light irradiation, the hydrogel implemented rapid bending and achieved sustained stable self-oscillation
via a self-shadowing effect that established an intrinsic negative feedback loop. Furthermore, benefiting from its rapid
responsiveness , the hydrogel oscillator enables real-time autonomous tracking of light sources and maintains continuous
oscillation across different incident angle ranges.The excellent photothermal actuation performances and multi-directional
controllability advantages pioneer novel technological pathways for frontier fields including automated control systems, soft
robotics,and micro-transport systems.
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