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Traditional hydrogels generally suffer from low modulus, poor strength, weak freeze resistance,

and insufficient structural stability, which severely hinder their development in high—end engineering

and biomedical fields. As a new type of gel functional material, glassy hydrogels break through the

performance constraints of traditional rubbery hydrogels by regulating polymer segment motion,

constructing dense crosslinked networks, and forming microphase—separated structures. They

possess the advantages of high modulus, high strength, excellent freeze resistance, and high force

response sensitivity. Therefore, this paper discusses the structural characteristics and phase transition

mechanism of glassy hydrogels, summarizes the mainstream preparation strategies, and analyzes

the existing problems in current research, aiming to provide effective references for the research and

development as well as industrialization of new multifunctional hydrogel materials.
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