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Bio-based conductive hydrogels and their application to flexible electronic devices

DONG Hao', FAN Yuxin', ZHANG Xu' , WEI Huige"?, XU Yifei® , ZENG Wei ?
(1. College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457,
China; 2. State Key Laboratory of Bio-Derived Fiber Manufacturing Technology, Tianjin University of Science and
Technology, Tianjin 300457, China; 3. Tianjin Twenty-one Station Testing Technology Co., Ltd., Tianjin 300110, China)

Abstract: Bio-based conductive hydrogel is a conductive material prepared by introducing biomass material and
conductive medium into hydrogel, which is widely used in the field of flexible electronic devices due to its
advantages such as good biocompatibility and skin friendliness. This review introduces three common types of bio-
based conductive hydrogels, namely, protein-based, polysaccharide-based, and nucleic acid-based, according to
the categories of bio-matrix, analyzes the conductive mechanisms of different bio-based materials and their
respective unique functions, and introduces the applications of bio-based conductive hydrogels in flexible
electronic devices, such as flexible sensors, flexible electrochemical energy storage devices, friction nano-
generators, and biomimetic flexible electronic devices, etc., and finally provides a comprehensive overview of the
development trend of bio-based conductive hydrogels. Finally, the development trend of bio-based conductive
hydrogels is summarised and outlooked.

Keywords: bio-based materials; conductivity; hydrogels; flexible sensors; flexible electrochemical energy

storage devices; friction nanogenerators; bionic flexible electronic devices
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Fig.1 Diagram of bio-based conductive hydrogel applications
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Fig.2 (a) Schematic illustration of the preparation of conductive organohydrogels (GMOH,)™; (b) Schematic diagram for the fabrication process of
skeleton materials of composite biobased gel polymer electrolyte (c-GPE)™"; (c) Schematic representation of the mechanism of lithium dendrite inhibition
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Fig.4 (a)Schematic illustration of the fabrication process for the novel electrochemical aptasensor''); (b) Schematic of the deoxyribonucleic acid/poly(N-

hydroxyethyl acrylamide) double network (DNA/pHEAA(DN)) hydrogel fabrication process'®”
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HLC—Human-like collagen; TA—Tannic acid; siRNA—Short interfering RNA; ROS—Reactive oxygen species; ES—Electrical stimulation;
HMA —Hexadecyl methacrylate; AMP—Adenosine monophosphate; CTMAB— Cetyltrimethylammonium bromide; AM—Acrylamide;
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Fig.5 (a) Combined use of electrical stimulation therapy and adaptive conductive hydrogel to repair chronic diabetic wounds

[1s].
’

(b) Schematic illustration of AMP-regulated hydrogels'*
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Fig.6 (a) Structural diagram of sodium alginate (SA)-polyacrylamide (PAM)-Fe hydrogel™; (b) Real-time response curve of temperature sensor under

fire™; (c) Diagram of cross-linking mechanism of PVA-Gelatin-Fe** hydrogel™; (d) Cyclic response of humidity sensor at 40%-70% humidity'™
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Fig.7 (a) Preparation process of PAM-hydroxypropyl chitosan (HPC) hydrogel; (b) Schematic diagram of supercapacitor assembly based on PAM-HPC
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