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Electrical Property and Biocompatibility of Polyvinylidene
Fluoride Films Modified by Polypyrrole

ZHOU Zhengnan', DAI Cong', ZHANG Fengmiao', TAN Guoxin', NING Chengyun’

(1. Institute of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006, China;
2. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: Polyvinylidene fluoride (PVDF) has attracted much attention due to its biocompatibility, piezoelectric and
favourable mechanical properties. The modification of polypyrrole coating on the surface of the PVDF film by electrochemical
method was studied. The surface morphology of the nanostructured polypyrrole coating modified PVDF film was observed by
scanning electron microscopy (SEM) and atomic force microscope (AFM). The surface contact angle analyzer and AFM were
used to study the hydrophilicity and electrical properties of the PVDF membrane modified by the nano structure polypyrrole
coating. The biocompatibility of the nanostructured polypyrrole coating modified PVDF membrane was investigated by in
vitro mineralization, cell viability staining and CCK-8 assay, respectively. The results show that the surface hydrophilicity,
surface potential distribution and biocompatibility of PVDF films are significantly improved by the modification of the
nanostructured polypyrrole coating, and more conducive to the surface bone mineral deposition and cell adhesion and
proliferation. In addition, the PVDF membrane modified by polypyrrole nanowire has higher hydrophilicity and surface
potential distribution, which is more conducive to cell adhesion and proliferation.
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1.3 EEMITEN
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Table 1 Chemicals used for simulated body fluid of 1000 mL

Order Reagents Weights
1 NaCl 11.994 ¢
2 NaHCO3 0525¢g
3 KCl 0.336 g
4 KoHPO4-3H20 0342 ¢
5 MgCl2:6H20 0.458 g
6 IM HC1 60 mL
7 CaClz 0417 g
8 NaxSO4 0.107 g
9 Tris 9.086 g




55 5 3] JHIEAE, 5 SR Ao R Ot T A RSP v e e A R A 39

132 g S4Emh

FKH =2 AAAFHEM L T 405 (Bone
mesenchymal stem cells, BMSCs) #1740 Hei5%:,
£ 37 °C, 5%CO2 ZMF FEHEA 10% i i
#E 1 (Fetal bovine serum protein, FBS) il 1% XYL
BB 40 i 15 72 5 (Dulbecco's modified eagle
medium, DMEM) ¥4, frdifd K 24
JEIRF] 80% INF, TH A4 I 3 55 i F8 y 4n i
B, DL 2x10* cells/mL ¥ B 120 75 43 51 3 5
75% kG, JCR PBS, SEAMGHRS KA 5 Y BAE
AT o R — KA — IR
1.3.3  EREE se T4 stis g e

R 2R 10 BMSCs 3557 24 h )5, sebibisedt
W, FIHICH PBS 28 il 25215 Bk 2~3 Ik; %
H£L 300 pL SETE L ORI e LRI, JTR
I 1 mg/mL A5 AR E K | mg/mL FBULTISENEFF
WHNATCH PBS 22 i -h A R IC il S AL TR L (A
BB SR P E 30 ming BURKEL, PBS I
WIRTE 3 W DO W UG E A [FIA7 X 240
(ERETO0) FFELHL (ZLEDO0) TSI

(c) PVDF-PPy nanowires (low magnifacation)
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(d) PVDF-PPy nanowires (high magnifacation)
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Fig.1 SEM images of PVDF membrane and PVDF membrane modified by PPy coating under different parameters
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(a) FTIR spectra

(b) EDS of PVDF-PPy nanopaticles

(c) EDS of PVDF-PPy nanowires

[&12 PVDF. PVDF-PPy nanopaticles F1 PVDF-PPy nanowires JE[£L/MER K2 EDS REE /M7
Fig.2 Infrared spectra and EDS results of PVDF, PVDF-PPy nanopaticles and PVDF-PPy nanowires films
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Fig.3 AFM morphologies and surface contact angles of PVDF, PVDF-PPy nanopaticles and PVDF-PPy nanowires films
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Fig.4 Surface potential profile of PVDF, PVDF-PPy nanopaticles and PVDF-PPy nanowires films
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(a) Biological mineralization of PVDF

(b) Biological mineralization of
PVDF-PPy nanopaticles

(b) Biological mineralization of
PVDF-PPy nanowires
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Fig.5 Surface topographies of PVDF, PVDF-PPy nanopaticles and PVDF-PPy nanowires films after 3 days of mineralization
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(d) Statistical analysis of adhered cells number (*p < 0.05,**p < 0.01)

[#1 6 PVDF. PVDF-PPy nanopaticles 1l PVDF-PPy nanowires %3 [fli BMSCs $55 24 h J5 BYSEHE Y (09O C IR FE AT Hras -

Fig.6 Live/Dead staining fluorescent images and quantitative statistical analysis results of of BMSCs cultured for 24 h on the surface of

PVDEF, PVDF-PPy nanopaticles and PVDF-PPy nanowires films
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