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Figure 1 The chemical structure of (a) DOPA and (b) Dopamine
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Figure 2 (Top) Synthesis and structure of PDA as proposed by Messersmith and others and

(bottom) additional proposed structures of PDA!-26~28]
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A New Structural Mode/
of Poly(dopamine)

3 Dreyer 42 PDA 13 45 14 £51 8%
Figure 3 A new structural model of PDA proposed by Dreyer™?]
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Figure 4 Simplified overall view of main reaction pathways involved in polydopamine formation proposed by Vecchia
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Figure 5 The two reaction pathways involved in PDA synthesis proposed by Hong %
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Figure 6 Schematic diagram for the enrichment and detection of phosphorylated substrate peptide by Ti*" -G@PD
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Figure 7 Schematic diagram of PDA-Fe; O, for controlled release bortezomib (a) and time-dependent

release graph of bortezomib from PDA-Fe; O, (b)t*]
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FERTR M2 5 2 R £ 4 (PVDE) i 38 B i it 72 v, PVDE/PDA L3R B (9 S5 K M B 1 KB &
ML K Wi 75 M 85 PVDF BEAH L 545 8] B 48 & . i T PDA NPs #1 PVDF £ 2 [0 247 58 40 5 4E H
It PVDF/PDA SR B 0] 76 K % Wb KRR e A7 76 . LAk 7R ] )] PVDE/PDA LR 5| AT 21
B2 s 1 — 25 e AL B B o (8 HL 7 7K b B 25 9 43 8 R I Y0 A 400 355 L AT S fn T I ) 8L FH T

3 R&Z

B B4 2 1T D) RE AL B B K JE L B 3 THUHS B 1) 45 4 L 22 B 1 DD RE AR RE A PR BE © RO PR3 A R 23
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AR Xt A L 2 T JCTE AR L b T 2 T TG Y R 3K B 32 2R W) 0 B TR AR T T O ) s HRIR
PDA HAT F & 0 H BEW] KA PDA ZRWIAR Bi7E &4 —SH.—NH. %5 GE W #9377 & A=
A A AR PR B WS P R s B S AT AE PDA R R LIRE — 2 &R R BMIR 2 AR 30 58 17 H
FH U

B2 3245 1k PDA (IE AL B AR AR R B A - iX B 2 RHUF AR %5 5 2 85 Iy 5 iy J 1] . 15y PDA
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The Research and Application Progress of Polydopamine on the
Material Surface Functionalization

ZHAO Chen-xu', XIE Yin-hong®, LIAO Zhi-jian', QIN Zhen-li', DU Si-nan',
ZUQ Fang'* , ZHAQO Zhi-gang'
(1. College of Chemistry & Environment protection Engineering , Southwest University for Nationalities ,
Chengdu 610041, China; 2. PetroChina Tuha Oil field Company . Shanshan 838202, China)

Abstract: Polydopamine (PDA), the derivative of 3, 4-dihydroxy-L.-phenylalanine which plays the adhesive role in the
mussel protein structure, as melanin analogues is widely used in various fields. Even though the mechanism for the
polymerlization of PDA is still unclear, it has not prevented PDA from playing crucial roles in various fields. PDA has been
given a gift that it can react to form a functional layer on the different material surface owing its strong adhesive and
numerous functional groups. The surface of those materials. therefore, can be functionally modified by PDA. Driven by the
interest in PDA, in this paper we reviewed the discovery of PDA, the mechanism for the formation of PDA, the PDA
functional nanoparticles (including PDA functional metal nano-materials, PDA functional reduced graphene materials, PDA
functional magnetic nanoparticles and PDA nanoparticles) and the development prospects of PDA.

Key words: Dopamine; Polydopamine; Surface functionalization; Composite material
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