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Preparation and properties of silk fibroin/dopamine medical adhesive
LIU Han, YIN Zichu, CAI Yurong , YAO Juming
(School of Materials Science and Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to obtain biomedical adhesives with high biocompatibility and strong adhesive properties,
the silk fibroin was used as a matrix and NHS/EDC was used as a cross-linking agent to graft dopamine on the silk
fibroin. Then, genipin was applied for covalent cross-linking of silk fibroin-dopamine material to prepare silk
fibroin/dopamine medical adhesive. The influence of multiple factors on the bond strength of the adhesive was
explored and the preparation process was optimized by the orthogonal experiment. The results show that silk
fibroin concentration, reaction time, dose of NHS/EDC, addition volume of dopamine and dose of genipin
can influence the bond strength of the adhesive. The adhesive prepared can reach the optimal performance
under the following conditions: The concentration of silk fibroin 12% , the molar ratio of grafted dopamine
to silk fibroin 1 ¢ 6 and the molar ratio of genipin to amino group 2 : 1. The adhesive has the highest bond
strength at 37 °C under the optimized conditions, and such strength increases with the use time and can
reach (181. 49+42 82) kPa at 12 h, 18 times higher than the bond strength of fibrin glue used clinically.
The adhesive prepared has good biodegradability and owns certain clinical application prospect. During the
lap shear test, the tensile strength of optimized adhesive increased with time and reached (181. 49+42 82)
kPa at 12 h under 37 °C, which is 18 times higher than fibrin glue for clinical use. Therefore, this
bioadhesive has a good application prospect in clinical practice.
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