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Figure S1. XRD patterns of MAX and f-MXene.
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Figure S2. Water contact angle of different electrode (a)FTO, (b)Au-p-CD/MXene@PANI/FTO, (c)
anti-CEA/Au-B-CD/MXene@PANI/FTO and (d) BSA/anti-CEA/Au-B-CD/MXene@PANI/FTO.
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Figure S3. Amplification of electrochemical impedance curves of different modified electrodes.



0 ng/mL
0.5ng/mL
5 ng/mL
50 ng/mL
100ng/mL
150ng/mL
200ng/mL
' 250ng/mL
300ng/mL
350ng/mL

=
o
[ |

Iy
=
1

Current density/mA-cm'2

=
co
1

0.1 0:2 0..3 0?4 0.5 0.6
Potentia/V vs.Ag/AgCl

Figure S4. DPV responses for label free immunosensor to CEA at the concentration of 0, 0.5, 5, 50,
150, 200, 250, 300, 350 ng/mL in 0.01M PBS containing 5.0 mM [Fe (CN)s]>/+.



