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Study on Preparation of Dynamic Double Network Hydrogel
and Its Application in Flexible Sensing
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(1. Intelligent Manufacturing College, Fujian Polytechnic of Information Technology, Fuzhou 350003, China;
2. Fujian Institute of Matter Structure, Chinese Academy of Sciences, Fuzhou 350003, China)

Abstract: Flexible wearable devices have been widely applied in fields such as artificial intelligence, health monitoring,
and biomimetic electronic skin. However, flexible sensors suffer from low mechanical properties, weak electrical
conductivity, and poor sensing performance, which limit their applications in the wearable device field. The study
proposed a dynamic dual-network synergistic reinforcement concept. Through the controllable self-assembly of MXene
nanosheets with polyvinyl alcohol (PVA), acrylic acid (AA), and acrylamide (AM), a PVA/poly(acrylamide-co-acrylic
acid) (PAMAA)/MXene (PPM) hydrogel with a gradient interpenetrating structure was successfully constructed. The PPM
hydrogel exhibited excellent electrical conductivity and mechanical properties. The tensile strain was 2 052%, the tensile
strength was 1.29 MPa, the energy dissipation rate was less than 8%, and the electrical conductivity was 5.72 S/m.. A
wearable flexible sensor was fabricated using the PPM hydrogel. This sensor accurately responded to signal changes under
different deformation magnitudes and strain rates, and was successfully applied to human motion monitoring. The study
provides a novel implementation pathway for flexible sensing technology.
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Fig.2 Optical image of PPM hydrogel precursor, SEM image
of MXene and XRD pattern of PPM hydrogel and MXene
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