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Fig. 1 Thickness growth of polydopamine fabricated on

gold surface versus time based on electrochemistry treatment
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Fig. 2 SEM photographs of bare gold (a) and polydopamine (b) obtained by electropolymerization for 4 h
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Fig. 3 XPS spectra of ePDA, ePDA@ REDV and ePDA@
REDV’

ePDA@ REDV' represents a modified surface obtained by
immersion of ePDA-REDYV in PBS for 15 h. The inset shows
a sulfur peak at the range of 100 eV to 200 eV.
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Fig. 4 Releasing behavior of REDV™™ from ePDA @
REDV film in PBS (pH =7.4)
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Fig. 5 Microimages of HUVECs adhered to ePDA (al), ePDA@ REVD (a2) and ePDA@ REDV (a3) for1 h
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Fig. 6 Confocal images of HUVECs adhered to ePDA (al ~cl), ePDA@ REVD (a2 ~c2)

cleus (blue) and F-actin (red) ) ; The quantification

al 100 um a2 100 um

results of cell density (bl) and spreading area (b2).

and ePDA@ REDV (a3 ~c3) for1 h

Cells were stained for F-actin (al ~a3), vinculin (bl ~b3) and merge (cl ~c3).
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One-pot Preparation of Bioactive Surface by

Electropolymerization of Dopamine

Zi-jun Li, Ke-feng Ren” , Jin-lei Wang, Jian Ji”
(MOE Key Laboratory of Macromolecular Synthesis and Functionalization , Department of

Polymer Science and Engineering , Zhejiang University , Hangzhou 310027)

Abstract An electrochemical technique involved facile method of cyclic voltammetric oxidation of dopamine
to fabricate thickness controllable PDA films (ePDA) was reported. This process was preceded under a neutral
environment and in the absence of oxygen. Most importantly, with precisely controlled electrochemical
parameters, this dopamine electropolymerization technique can be further combined with bioactive molecules
modification via a one-pot strategy to construct functionalized surfaces. By electropolymerization of dopamine in
a one-pot mixture with REDV peptide, an endothelial cells ( ECs) specific licand, ECs adhesion enhanced
bioactive surface incorporated with REDV was obtained. Ellipsometry and scanning electron microscopy
(SEM) confirmed the homogeneous ePDA film fabrication. X-ray photoelectron spectroscopy ( XPS) and
fluorescence analysis results demonstrated the successful incorporation of REDV peptide into ePDA films
(ePDA@ REDV). Cells adhesion experiments suggested an excellent activity of incorporated REDV peptide
was retained. Furthermore, ECs exhibited improved attachment, spreading and vinculin formation on ePDA@
REDV functionalized surface. This dopamine electropolymerization assisted one-pot strategy for rapid
construction of bioactive surfaces provides an innovative approach for multifunctional modification of
complicated conductive biomaterials and devices.

Keywords Electropolymerization, Polydopamine, REDV peptide, One-pot, Endothelial cells
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