Electropolymerization of dopamine for constructing bioactive
cardiovascular stent coatings
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Introduction

s 600 - e ITO
Although percutaneous coronary Intervention with 30- :gssygzs z | ——————1ro-PDA
stenting has been widely used for the treatment of 50]  ——25 eveles 2 50~ T HTO-ePDA-VEGE
symptomatic coronary disease, there are still several g_ {0- eyl E 400-
urgent iIssues to be addressed, such as in-stent restenosis E 0- /= E 300_'
(ISR) and late stent thrombosis (LAST). Our recent 5-10—- g -
studies Indicated selectively promoting migration and S 0. E 200'_
proliferation of endothelial cell to accelerate re- : E 100 -
endothelialization provides a promising approach to ~30- ,
prevent the ISR and LAST [1, 2]. However, the poor 40 01 00 01 02 03 04 05 o 2 4 6 8 10

Time (h)

Fig. 6 Migration behavior of HUVEC on various surfaces (a)
Traveleddistancep r o yof tleeg representativecells on the ITO
substrateePDAcoatingand VEGFboundsurface

cytocompatibility of metallic cardiovascular stents often
lead to the inefficiency of re-endothelialization. Surface
functionalization of the metallic surface which Is absent
In reactive groups Is a great challenge. Inspired by the
redox reactions of dopamine, which play key roles in the
formation of poly(dopamine) under basic conditions, we
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develop an electrochemistry-based method for the rapid 5
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o The electropolymerization of dopamine was 0 50 100 150 200 o
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electrochemical cell using the 316L stainless steel
stent as a working electrode.

Fig. 3 Ellipsometricthicknesf electropolymerizegoly(dopamine)
andselfpolymerizedoly(dopaminepasa functionof time

Fig. 7 NO levels releasedin the culture media after 5 days of
culture Datapresentecasmeane SD,n= 3 (* p< 0.05, t test)

i Proliferation, migration, functional development @ Rapid increasein thicknessof the ePDAcoating @ Significantly increase in NO secretion on
(nitric oxide secretion) and maintenance of VEGF-functionalized surface
endothelial phenotype of HUVECs on various (a)

surfaces were studied.

o The formation of electropolymerized poly(dopamine) Conclusion

coating was characterized by cyclic voltammograms,
electrochemical impedance spectroscopy, ellipsometer

and fluorescently labeled BSA.

Results

20

cycle 1
cycle 5 Pa:
cycle 10
cycle 15
cycle 20
cycle 25
cycle 30
cycle 35
cycle 40
cycle 45
cycle 50

—
9 )|
|

—
&
|

Current/pA

-0.2 0.0 0.2 0.4 0.6
Potential vs. SCE/V
Fig. 1 Cyclic voltammogramef dopaminesolution(l g/L) undera

nitrogen atmospheras a function of the numberof voltammetric
cycles Thescanrate wasof 20 mV/s

(ePDA) coating was formed on the working
electrode

@ An insulating electropolymerizedpoly(dopamine)

Fig. 4 (a) Optical imagesof the bare stent(left) and ePDAcoated
stent (right). Typical optical (b, d) and fluorescent (c, e)
micrographsof the bare stent(b, c) and ePDAcoatedstent(d, e)
afterimmobilizationof BSAFITC.
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Fig. 5 Fluorescentimagesof HUVEC on the surfacesof bare stent
(al~a4), ePDAmMo d i stentdbl~b4) and ePDAmMo d i $temtd
Immobilizedwith VEGF (c1~c4) after 6 daysof culture

@ VEGF-functionalized stent greatly promoted the
proliferation and phenotype maintenance of
HUVEC.

Here we presented a facile and effective method to
construct bioactive cardiovascular stent coatings via the
electropolymerization of dopamine and subsequently
Immobilizing VEGF. Compared to bare 316L stainless
steel stent, the proliferation, migration and nitric oxide
secretion of HUVEC were greatly enhanced on the the
VEGF-functionalized stent. Due to its simplicity and
high efficiency, electropolymerization of dopamine has
great potentials for applications In the surface
modification and functionalization of the metallic
medical devices.
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