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Abstract: A series of polysaccharide hydrogels GA-CSx-OKGM, where x represents the volume ratio of
GA-CS solution to OKGM solution with mass concentration of 30 g/L, were prepared from crosslinking between
gallic acid (GA) modified chitosan (CS) (GA-CS) and konjac glucomannan oxide (OKGM), characterized
by SEM, and evaluated for their self-healing, injectable, mechanical properties and biodegradability via
gelation time measurement, frequency oscillation scanning test, shear strength test and degradation
experiment. GA-CSx-OKGM with the best mechanical properties was then analyzed for its biocompatibility,
with its self-healing mechanism discussed. The results showed that the GA-CS6-OKGM obtained exhibited
the shortest gumming time (17 s), the highest energy storage modulus (650 Pa at 1% strain) and the
lowest degradation rate (68.5%) at 15 d. GA-CS6-OKGM solution with a mass concentration of 1.00 g/L
displayed a hemolysis rate of 4.3%, and the cell survival rate of NIH3T3 cell culture was 97% and 90%
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after 24 and 48 h culturing, showing good biocompatibility. GA-CS6-OKGM was adhesive to skin, nitrile
gloves, stainless steel and glass. The functional groups of GA-CS and OKGM macromolecular chains

endowed hydrogels excellent injectable property, self-healing property and shape adaptability by forming

dynamic imine bonds, hydrogen bonds and electrostatic interactions. Meanwhile, polyphenol groups in

GA had similar structures to catechol groups in mussels, giving hydrogels adhesive properties.
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Fig. 8 Degradation curves of GA-CSx-OKGM
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Fig. 9 Photographs of GA-CS6-OKGM adhering to index
finger (a), nitrile gloves (b), weight (c) and glass
bottle (d)
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Fig. 10 Tensile stress-strain curves (a) and bond shear
strength (b) of GA-CSx-OKGM
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