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Figure 1 Crosslinking-mechanism diagram of catechol-cotaining polymers
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Figure 2 Schematic representation of the smart adhesive containing catechol and phenylboronic acid functional groups
(a) In an acidic pH emironment. strong interfacial bonding with the wetted borosilicate substrate is formed;
(b) In an alkaline pH emironment, weak interfacial bonding with the borosilicate substrate is easily formed

(Reprinted with permission from Rel. [207];Copyright 2016 John Wiley &. Sons, Inc.)
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Figure 3 Possible cross-linked structure of catechol moieties of PVA-based mussel-inspired adhesives containing Fe®

(Reprinted with permission from Ref. [13];Copyright 2017 John Wiley &. Sons. Inc.)
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Figure 4 Schematic diagram of possible interactions and reaction products of the catechol side chain of Dopa
(a) Catechol forms hydrogen bonds through its —OH groups; (b) m-7 electron interaction between two benzene rings;
(¢) benzene ring react with positively charged ions to form cation-r interaction

(Reprinted with permission from Ref. [207];Copyright 2016 John Wiley &. Sons. Inc.)
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Figure 5 Synthetic schematic diagram of epoxy polymer containing dopamine structure

(Reprinted with permission from Ref. [397];Copyright 2020 John Wiley &. Sons, Inc.)
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Figure 6 Synthetic schematic diagram of acrylate polymer containing dopamine structure

(PMA) 5 3 MR 4246 1. 24 T M R T 190 Ak B (%) = B RS 5 9 B AT 3K 4. 5MPa, # H % G0 19 B R 3F 5%
(1. 9MPa) Ffik k5t 52 (3. SMPa) , HHG #2508 B 0 K, Zhang 250 ¥ 4 & A 1-22 U2 iz Y 5 D9 995 19 i (L-
DMA) FIH - & W N MR R (GPCL-MA) , IR 5 M5 & R & 15 3 n] B 19 P(L-DMA-GPCL-
MAYREY .. ZREWEA R UF 00 P38 P RS kG 422 5 B, 76 AN 55 B9 R AR e M 3R J o0 R B it 3. 2,
2. 93MPa 1Rl H2 58 B A0 RE SR AT T HUOKG 42 1% 2 10 A A9 S A1, Qi SRT MG R VU SR 20 . AT B S SR TN
R IE THS(BA) R EHER S FEAS M T P(BAco-L-DMA) , iZ AW h 16 K R % e b ¥ g 2 90
WL R BORE R RE AR B TR (Mo (O ) IRIA R (pH=4.6. 7.8,
2.3 REZHE
J”*ﬁfﬁﬂ%%*"ﬁ T S5 AR AE B SRR B RS T AR R T LABEARL I DR BRE AR 1 R 05 AR B AT

SERI AT RSB, P, 3, 4- R SO £ 0 SR AL DUKG B R (I 45 MR BRIk B, R O S 3.4
ﬁ%x&%;&%'ﬂl%iu“%% Wy f5c T B R A A5 F CILIEL T L IF HLUR K IR M R AW 6k, AT
DAY /D B A XoF = A 5 5 0 1 235 ) N ARG B0 1) R i)

CH,- CHT[CHZ—CHT

3,4~ dlhydroxystyrene styrene a
a mimic for DOPA mimic for

the protein
backbone

7 O RGA-TRERCE-ILIR R BRI DUR BT & A — R R R R S
(2014 John Wiley &. Sons, Inc. fRALF A )
Figure 7 Poly[ (3,4-dihydroxystyrene)-co-styrene], a simplified polymer mimicking the adhesive

proteins of marine mussels (Reprinted with permission from Ref. [467];Copyright 2014 John Wiley &. Sons, Inc.)
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Research Progress of Mussel-inspired Adhesives

LI Xiao-ting"*, WU Ye-ping”, ZHANG Yin-yu’, ZHAO Xiu-li'"*"
(1. College of Chemistry and Chemical Engineering , Southwest Petroleum University, Chengdu 610500,China ;
2. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Marine mussel has mastered rapid and robust adhesion with diverse solid surfaces in wet/underwater
conditions, due to dopa adhesion protein containing catechol group secreted by mussel. The mussel-inspired adhesives,
which mimic the abundant dopa adhesion protein in mussels, can effectively bond to various substrates in dry/underwater
conditions. In the last decade, many researchers have been devoted to synthesizing biomimetic polymer adhesives containing
catechol structure, and to exploring the influence of polymer bulk and external environment on the adhesion properties of
the adhesives. The recent research progress of mussel-inspired adhesives with catechol is reviewed from the aspect of
adhesion mechanism and materials design.
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