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Research progress of wearable flexible hydrogel sensors
ZHOU Jinli, WANG Chenxiao,ZHENG Junjiec, WANG Saiya, FAN Mengzhao, LI Yunfei, YANG Chaoran,
XING Hanyuan, CAO Junchen
(College of Intelligent Textile and Fabric Electronics, Zhongyuan University of Technology , Zhengzhou 450007, China)

Abstract : Flexible wearable hydrogel sensors, as a new type of intelligent sensor, have gained increasing attention due to their
broad potential applications in health monitoring, environmental sensing, and motion tracking. Hydrogel materials, characterized by
excellent biocompatibility, flexibility, breathability, and high hydration properties, are considered an ideal choice for flexible elec-
tronics. The crosslinking mechanisms and sensing principles of hydrogels was first introduced, and then the application characteris-
tics of bio-based natural hydrogels, synthetic conductive hydrogels, and hybrid hydrogels in wearable flexible sensors were
analyzed. The preparation methods of hydrogel sensors were also briefly discussed, including 3D printing technology , self-assembly
technology, micro-nano processing technology, radical polymerization, stepwise polymerization, microwave-assisted methods,
solvent evaporation methods, and vapor deposition methods. These innovative techniques further expand the manufacturing process-
es and application scope of flexible hydrogel sensors. Finally, the applications of wearable flexible hydrogel sensors in fields such as
motion and health, electronic skin,and human-machine interaction were summarized.

Keywords : wearable devices ; flexible hydrogel ; sensor ; sensing principle ; broadened application
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