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Abstract The poly 2,6-pyridinediamine (pPA) film was formed on the glassy carbon electrode by utilizing
electropolymerization, which yielded an interface with amine groups for the assembly of thionine (Thi) and
colloidal Au. The electrochemical characteristics of the immunosensor were studied by cyclic voltammetry.
The factors influencing the performance of the resulting biosensor were studied in detail. Under the opti-
mized conditions, the current response of the proposed immunosensor decreased linearly in two concentra-
tion ranges of CEA from 0.5 to 10 ng/mL and from 10 to 120 ng/mL with a detection limit of 0.2 ng/mL.
Moreover, the studied immunosensor exhibited simple fabrication, good reproducibility and a broad linear

range, which made it potentially application for determination of CEA in clinical analysis.
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Figure 1 Preparation process of the immunosensor

B2 st e+ (a) pPA/GCE; (b) Thi/GA/pPA/GCE; (c)
nano-Aw/Thi/GA/pPA/GCE #1(d) anti-CEA/nano-Au/Thi/GA/pPA/
GCE SEM #AE]

Figure 2 SEM photos of (a) pPA/GCE, (b) Thi/GA/pPA/GCE,
(c) nano-Au/Thi/GA/pPA/GCE and (d) anti-CEA/nano-Au/Thi/
GA/pPA/GCE
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Figure 3 UV-vis absorption spectra of (a) NaNOj solution, (b)
PA solution, (c) pPA
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Figure 4 Cyclic voltammograms of different electrodes in 5 mL
0.1 mol/L HAC-NaAc buffer (pH 5.5)

(a) bare GCE; (b) Ppa/GCE; (c) Thi/GA/pPA/GCE; (d) nano-Au/Thi/GA/
pPA/GCE; (e) BSA/anti-CEA/nano-Au/Thi/GA/pPA/GCE; (f) after the modi-

fied immunosensor was incubated with 20 ng/mL CEA in 10 min
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Figure 5 Cyclic voltammograms of the immunosensor in 5 mL
0.1 mol/L HAC-NaAc buffer (pH 5.5) at scan rate of (from inner
to outer) 20, 50, 100, 150, 200, 250, 300, 350, 400, 450, and 500
mV/s, inset is plot of peak current vs. scan rate
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Figure 6 The effect of pH of detection solution on the response
of the immunosensor
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Figure 7 The effect of incubation time on the response of the
immunosensor
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Figure 8 The effect of incubation temperature on the response

of the immunosensor
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Figure 9 Calibration curve of the developed immunosensor
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Table 1 Recovery of the prepared immunosensor (n=>5)

Standard value/ Found/

Sample (ngemL ") (ngsmL ") Recovery/%
1 5.00 52 104.0
2 10.0 9.8 98.0
3 20.0 19.7 98.5
4 50.0 48.6 97.2
5 100.0 103.1 103.1
3 4it

AU S W) pPA AN 1K 42 [ 7€ anti-CEA,
Dkt 7 i R R CEA Sl (B Ikas. &4

ARETHYBOR G T AR FEAR AR, L R AF 0 3 A e
RERR IR 45 K D VL7 I R 33 17 B 22 10, JfF HL
FLAR TR (10 1F ey 2 D 2t 2D [ WS R ot 40
KAPRHR L T RGP EAEE; 55—, goREeh TR
(¥ Ll 1 AT KL (R 2B AR e, BN T AR IR i e
W, JFRIF R R T HUARIEYEE. A% G Ak
s I R A R R LR E M R, JF
HAT B 2 M BB AR AR B PRI, SR %%
85 ) G 5 A TR A0 A BREAS N P~ A DI 45 75 T R AT v
E¥I R .
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