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Preparation and characterization of high-performance hydrogels
based on hydrogen bonds

YANG JianHai*?, XIE RuoSen®, LIU TongXiu? & WANG YiXun®

! Department of Chemistry, School of Science, Xi’an Jiaotong University, Xi’an 710049, China;

2 3ate Key Laboratory for Strength and Vibration of Mechanical Structures, School of Aerospace, Xi’an Jiaotong University, Xi'an 710049,
China;

3 School of Chemical Engineering and Technology, Xi’ an Jiactong University, Xi’an 710049, China

Recently, smart hydrogels have been widely and deeply studied. However, due to brittle structures of hydrogels, easy to crack or
break, applications of hydrogels are limited. In order to deal with this puzzle, we designed high-performance hydrogels based on
hydrogen bonds, using free-radical solution polymerization method and biocompatible monomers, to synthesize P(AANa-co-HEMA)
hydrogel. Its mechanical strength and swelling ratio were then characterized. The results indicate that, owing to hydrogen bonds
among polymer chains in the hydrogel network, reversible crosslinking points were built. Therefore, P(AANa-co-HEMA) hydrogel
has good mechanical strength, with elongation ratio at break up to 4200% and tensile strength up to 0.18 MPa. It aso has avery high
swelling ratio, which can be tens to hundreds of times, according to different acidity and salinity of the environment.

high-performance, high swelling ratio, hydrogel, hydrogen bonds, biocompatibility

doi: 10.1360/N092016-00180
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