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Fig. S1 CNC-PPy gel (a) and BSNa-CNC-PPy gel (b) in centrifuge tubes. 

Fig. S2 FTIR spectra of CNC, PPy and CNC-PPy. 
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Fig. S3 Thermal gravimertic analysis of BSNa-CNC-PPy gel. 

Fig. S4 Zeta potential of different samples. 

Fig. S5 Comparison of current response variation of GCE modified by different materials. 
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Fig. S6 Effect of the reaction time (a); temperature (b); pH (c); concentration of py (d); concentration of 

(NH4)2S2O8 (e); CCNC (f) and sulphonate dopants (g) on the SWV responses for CNC-PPy modified 

immunosensor. (a) pH = 0.85, CCNC = 2 mg/mL, T = 4 ℃, Cpy = 1 M, C(NH4)2S2O8 = 0.25 M; (b) pH = 0.85, 

CCNC = 3 mg/mL, t = 25 min, Cpy = 1 M, C(NH4)2S2O8 = 0.28 M; (c) CCNC = 3 mg/mL, T = 4 ℃, t = 25 min, Cpy 

= 1 M, C(NH4)2S2O8 = 0.28 M; (d) pH = 0.85, CCNC = 3 mg/mL, T = 4 ℃, t = 25 min, C(NH4)2S2O8 = 0.28 M; (e) pH 

= 0.85, CCNC = 3 mg/mL, T = 4 ℃, t = 25 min, Cpy = 1 M; (f) pH = 5.5, CCNC = 3 mg/mL, T = 4 ℃, t = 25 

min, Cpy = 1 M, C(NH4)2S2O8 = 0.28 M. 

Fig. S7 Effects of amounts of BSA (a), blocking time of BSA (b) and amounts of anti-CEA on the 

current responses of the developed immunosensor. 

Fig. S8 Effects of the incubation pH (a), incubation time (b) and incubation temperature (c) on the 

SWV responses of the immunosensor for 50 ng·mL−1 CEA. 
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Table. S1 Comparison of CNC-PPy gel and BSNa-CNC-PPy gel 

 

Table. S2 Comparison of linear range and detection limit of some modified electrodes materials 
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