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Abstract: Polypyrrole/poly(1-(2-carboxyethyl)pyrrole) (PPy/
PPyCOOH) bilayered composite is demonstrated as a platform
for surface modification and cell attachment. The composite is
developed by polymerizing 1-(2-carboxyethyl)pyrrole onto the
surface of PPy film using an electrochemical layer-by-layer
deposition technique. FTIR and X-ray photoelectron spectros-
copy (XPS) are used to determine the presence of carboxylic
acid functionality (-COOH) at the PPyCOOH layer surface of
the bilayered composite. A four-point probe analysis is used to
verify electrical conductivity in the semiconductor range. The
carboxylic acid functionality is further tailored by chemically
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conjugating a cell-adhesive Arg-Gly-Asp (RGD)-containing oli-
gopeptide, GRGDSP, onto the PPyCOOH surface of the com-
posite. Human umbilical vein endothelial cells (HUVECS)
cultured on the RGD-grafted composite successfully demon-
strate the improved cell adhesion and spreading compared with
an ungrafted control PPy/PPyCOOH.

Keywords: polypyrrole, conductive composite, scaffold, tissue
engineering.
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Al 2 T E. A2k 55 1-(2-cyanoethyl) pyrrole(Aldrich,
u] =), N-hydroxy sulfosuccinimide(NHSS, Sigma, ©]=}), 1-
ethyl-3-(3-(dimethylamino)propyl) carbodiimide(EDC, Fluka,
229]2%), GRGDSP FE}]=(Anaspec, P1=F), Q17+ Ath & W
I M| ZHUVEC, Cambrex, ©|=F), WIHAE 8]X(ECM,
Cambrex, 7|=), 2EfoFE% (FBS, Life Technologies, 71=F), 3-
(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium(MTS, Promega, 7]=), HIEZ}H-
gob s 749I4A (TBAP, Fluka), €3~F(NaCl, Aldrich),
S ¥8d-5 (KOH, Fischer, P1=T), 9AHHCI, Fischer), Tlol €
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Figure 1. Synthetic scheme of electrically conductive PPy/PPy-
COOH (3) bilayerd composite, polypyrrole/poly(1-(2-carboxyethyl)-
pyrrole).
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Figure 2. FTIR spectrum of PPy/PPyCOOH (3) bilayered compos-
ite presents the existence of carboxylic acid (-COOH) functionality.
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Figure 3. High-resolution (HR) XPS spectrum relevant to C (1s)

envelop of the PPyCOOH upper layer in PPy/PPyCOOH (3) bilay-
ered composite.
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Figure 4. Synthetic scheme of RGD-grafted PPy/PPyCOOH (4)
bilayerd composite scaffold.
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Figure 5. Representative phase-contrast images of human umbilical
vein endothelial cells (HUVECs:) cultured on (a) RGD-grafted PPy/
PPyCOOH (4) bilayerd composite scaffold; (b) the negative (—)
control ungrafted PPy/PPyCOOH (3).
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Figure 6. Viability of human umbilical vein endothelial cells
(HUVECsS) cultured on RGD-grafted PPy/PPyCOOH (4) bilayerd
composite scaffold and on the negative (—) control ungrafted PPy/
PPyCOOH (3).
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