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Abstract: Facing complex internal environment in human body, traditional medical adhesives have bad perform-
ance in binding tissues. Mussel-inspired adhesives have excellent underwater adhesion capability, which has aris-
en much attention on the application of such type of adhesives in the field of biomedical materials. Because dopa-
mine has a similar structure and properties to the catechol in mussel protein, adhesives based on dopamine have
been investigated widely. Firstly, the highly active phenolic hydroxyl groups in dopamine-based adhesives can
adhere stably to the surface of tissues through covalent or non-covalent interactions. Secondly, the highly active
phenolic hydroxyl group can also give adhesives superior cell affinity and cell adhesion. Dopamine-based adhe-
sives can maintain the adhesion property underwater and have the characteristics of biocompatibility and cell ad-
hesion. It can be seen that the addition of dopamine provides a larger room for developing tissue adhesives. This
paper reviews the latest research progress of dopamine-based adhesives in the field of biomedical materials.
According to the different ways of adding dopamine, the influencing factors of their adhesion strength and struc-
ture design are analyzed from two directions: functional hyperbranched polymer and linear polymerization of
small molecules. Finally, existing problems and future development of dopamine-based adhesives are discussed.
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Figure 1

The injectable dopamine-based bioadhesive GCMBA). (a) The schematic strategy to synthesize iICMBA

pre-polymer through polycondensation reaction; (b) Adhesion strength of iICMBAs and fibrin glue to wet porcine

small intestine submucosa measured through lap shear strength test (Reprinted with permission from Ref. [34];

Copyright 2014 Elsevier)
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Figure 2 Synthesis and characterization of TDA and TTA hydrogels. (a) The schematic synthesis of polymers TDA
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and TTA; (b) Fluorescent microscopic images of the hDFBs cultured in various hydrogel matrices for the live/dead
assay; (¢) Adhesive strength of TDA and TTA hydrogels with varying polymer contents; (d) Adhesive strength of
TDA and TTA hydrogels (10 wt%) on porcine skin with 0. 033 wt% H, O, and 0. 01 mgemL ™' HRP; (e) Adhesive

strength of TDA and TTA hydrogel (10 wt%) with different crosslinking densities (Reprinted with permission from
Ref. [36]; Copyright 2022 Springer)
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Figure 3 The schematic synthesis of s-PCL,,-CA, (Reprinted with permission from Ref. [38]; Copyright 2015 Elsevier)
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