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Research Progress in Preparation and Application of Biomass-based
Double-layer Hydrogels
ZHANG Qianqgian, WU Yuchun, HOU Qingxi, WANG Hanmin

(State Key Laboratory of Bio-based Fiber Materials, Tianjin Key Laboratory of Pulp and Paper, China Light Industry
Key Laboratory of Papermaking and Biorefinery, China Textile Industry Key Laboratory of High-performance Fibers
Wet-laid Nonwoven Materials, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The environmental friendliness, low modulus, flexibility, and conductivity of biomass-based hydrogels en-
dow them with broad application prospects in flexible materials and related fields. However, conventional single -
layer hydrogels suffer from poor mechanical strength, low stiffness, and simplistic structures. Constructing double-
layer hydrogels is an effective strategy, as their more complex structures can not only enable functional diversifica-
tion of hydrogels but also enhance properties such as toughness and sensing. The preparation methods of biomass-
based bilayer hydrogels are systematically classified and introduced in this paper. The application status and devel-
opment potential of such hydrogels in various fields are expounded, and the challenges encountered in their prepara-
tion and application are summarized. In the future, double-layered hydrogel materials will emerge as an important
development direction for biomass-based hydrogels. Their mechanical properties can be enhanced through innova-
tive design and processes, while multifunctional integration can be achieved by fusing multiple characteristics, hold-
ing broad application prospects in cutting-edge fields such as intelligent display and tissue engineering. However,
challenges still exist in its preparation and application: the bonding strength of the double-layer structure is un-
stable, the preparation process is complex, and the balance mechanism between mechanical properties and internal
structural stability remains to be further explored.

Key words: biomass; double-layer hydrogel; adsorbability; sensing property; antibacterial property
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