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Chitosan-based self-healing hydrogel: Preparation and bio-applications
Lei Tao, Yaling Zhang, Bin Yang, Changkui Fu and Yen Wei
Tsinghua University, China

A new chitosan-based biocompatible self-healing hydrogel system has been developed. The hydrogel was achieved readily 
through the formation of Schiff base linkage between the amino groups on chitosan and the benzaldehyde groups on a 

telechelic PEG chain ends. The Schiff base is a dynamic linkage, thus the crosslink points in the hydrogel keep open and close all 
the time. Therefore, this hydrogel is self-healable and its gelation state can be altered by many external stimuli, such as pH, vitamin 
B6 derivative, some enzymes and amino acids, making it possible for controlled drug delivery applications. We have also found 
that this hydrogel is biocompatible, suitable for 3D cell proliferation, tissue engineering and cell free protein expression. Because 
of its self-healability, the hydrogel containing cells is injectable that could help fix cells at targeted positions for therapeutic. In 
addition, the system could also be further modified with magnetic nanoparticles, mesoporous silica to get organic-inorganic 
hybrids, which have interesting potential for bio-applications.
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