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Fig. S1 EIS Nyquist plots and equivalent circuit.
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Fig. S2 EDS spectra of the (a) Au/NCNTs, (b) Au/PU-NCNTs, and (c) Au/FU-NCNTs.
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Fig. S3 Nitrogen adsorption−desorption isotherms of (a) Au/NCNTs, (b) Au/PU-NCNTs, and 

(c) Au/FU-NCNTs.
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Fig. S4 CVs for different amounts at (A1, B1) Au/NCNT/GCE, (A2, B2) Au/PU-NCNT/GCE, 

and (A3, B3) Au/FU-NCNT/GCE. Condition: (A1−A3) 5.0 mM IrCl6
2− in 0.1 M KCl, and 

(B1−B3) 5.0 mM [Fe(CN)6]3− in 0.1 M KCl, scan rate: 100 mV·s−1.
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Fig. S5 CVs recorded at (A1, B1) Au/NCNT/GCE, (A2, B2) Au/PU-NCNT/GCE, and (A3, 

B3) Au/FU-NCNT/GCE in (A1−A3) 5.0 mM IrCl6
2− in 0.1 M KCl, and (B1−B3) 5.0 mM 

[Fe(CN)6]3− in 0.1 M KCl at various scan rates: 25, 50, 75, 100, 125, 150, 200, 300, 400, and 

500 mV·s−1.
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Fig. S6 (a) Au/NCNT/GCE, (b) Au/PU-NCNT/GCE, (c) Au/FU-NCNT/GCE and (d) bare 

GCE: CVs for 0.1 M PBS (pH 7.4). Scan rate: 100 mV·s−1.
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Fig. S7 DPVs of 1, 2, 5, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100 μM DA at (A) 

Au/NCNT/GCE, (B) Au/PU-NCNT/GCE, and (C) Au/FU-NCNT/GCE in the presence of 500 

μM AA and 10 μM UA in 0.1 M PBS (pH 7.0). DPV, pulse period, 0.2 s; amplitude, 50 mV.
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Fig. S8 Differences in ΔRct values at each stage for the CEA detection using the developed 

aptasensors based on Au/NCNT, Au/PU-NCNT, and Au/FU-NCNT.


