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Figure 1 Structure of traditional hydrogels™
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Figure 2 Proposed mechanism of micelle cross-linked hydrogels under stretching™"”
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Figure 3 Microstructure and synthetic route of macromolecular particles cross-linked hydrogels
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Figure 4 Synthesis of F127 diacrylate and mechanism for the micelle cross-linked hydrogels-
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Figure 5 Proposed mechanism for the nanomicelle cross-linked hydrogel upon compression*"!
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Figure 6 Formulation of the micelle cross-linked hydrogel for dual drugs release”
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Research Progress in Hydrogels Cross-linked by Polymeric Nanoparticles

XIE Shuai's, LUO Chun-hui' **"

(1. School of Chemistry and Chemical Engineering s North Minzu University, Yinchuan 750021, China ;
2. Key Laboratory of Chemical Engineering and Technology, State Ethnic Affairs Commission .
North Minzu University s Yinchuan 750021, China; 3. Ningxia Key Laboratory of Solar Chemical
Conwversion Technology . North Minzu University, Yinchuan 750021, China)

Abstract: As a kind of soft material similar to human tissues, the three-dimensional hydrogels have been widely used in
medicine, food, agriculture, forestry, cosmetics and other industries. Among them, hydrogels cross-linked by soft
polymeric nanoparticles ( MCHs) possess excellent strength and toughness, due to their unique energy dissipation
mechanism via chain deformation under load. In this review, the microstructure and the toughening mechanism of
traditional hydrogels and MCHs were discussed. The synthetic methods including macromolecular particles cross-linked
hydrogels, micelle cross-linked hydrogels and hydrophobic association hydrogels were also described. The applications of
MCHs in sensors, tissue engineering and drug release were summarized. Then the research trends and existing problems
were prospected.
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