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Abstract: To develop a high—stability and high—sensitivity probe—free cortisol sensor for wearable sweat monitoring, a car-
bon fiber (CF)-based composite electrode system was designed. A chitosan (CS)—Prussian blue (PB)/CF substrate
was constructed through PB electrodeposition and CS coating via vacuum filtration. Subsequently, a molecularly
imprinted polymer (MIP) layer was prepared using o—phenylenediamine as the functional monomer, ultimately
forming a probe—free MIP/CS—PB/CF electrode. The morphology, electrochemical performance, and flexibility of
the electrode were investigated. Results demonstrated that PB and CS synergistically enhanced electrode conduc-
tivity, while the MIP layer enabled efficient recognition. The sensor achieved a detection limit of 0.235 nmol/L
with a linear range from 1 to 10° nmol/L, exhibiting strong anti—interference against steroid analogs and common
metabolites (selectivity coefficient > 2). The electrode maintained stable performance with < 1% resistance varia-
tion after 1 200 bending cycles, demonstrated 3.01% relative standard deviation (RSD) in inter—batch re-
peatability, and showed only 2.4% signal attenuation over 7 d. This electrode combines high sensitivity, selec-
tivity, and mechanical stability, providing a reliable technical solution for wearable health monitoring systems.
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Fig.2 Schematic diagram of performance test for flexible
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Fig.10 Quantitative detection of cortisol with different
concentrations by MIP/CS—PB/CF electrode
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Fig.11 Quantitative detection of cortisol with different
concentrations by NIP/CS—PB/CF electrode

PETF RS 23.72 wA(10° nmol/L) , i Bz R v & (€)%}
B R AT G (4):
1,=-4.067 6 1g C +45.109 6 (4)
RILEH 4.067 6 pAlg(nmol/L) , Ze 35, ¥ PR
(LOD )&% 0.235 nmol/L2", % 1 R AR T K2 i

SRS i A e R 2 A BELAS AR ST L PB IS
A, IR N S B o W LA BEVR BE RS T, A 0.212
M ZE 0.196 V, X AT e FlE TBE s PB BB AE ek
AR A TR G,

A Z F ,NIP/CS-PB/CF 1 DPV W i (& 11) g,
TSRS | R T s B (OO XA - FL T O R AT
2(5):

1,=-0.40731g C + 15.72 (5)

K (5)NIP Lk 5 B REHRAL R MIP 1 10% , 2R W]
NIP 28 Z B2 16, TR SO S P - #S B 75 .
NIP BRI LA T AS , TESE AR BE PR 2, ARk 5 i
2 AR

MIP H A 7EAS 25 S AR SR B A S
JEE (1~10° nmol/L) B, 5¢ 4 78 35 N YT He SR BERY
A B B (22.5~390.9 nmol/L) ¥, x5 5 T PB /E N
N AR FIRER, T Fe/Fed s xR o1 =R
PEEEAR R A5 5, 1T PB 5 CS f Bl A SR T
FIHAGIN %) T S
2.8 MIP/CS-PB/CF BiRAEEF T T IED

TEH AT | Jd &3 HER (DHEA ) | M = Fis Al B — i
TR 4 FRISE RS, LSS R LA A
Bl R FFLRRAE A T4 T, PEAL MIP/CS-PB/CF
ARORT iz Joe A I A B TR B 10, #E 1wmol/L 9 FF
Wb AT DPV I, S5 4 12 s,

K12 Bom, SR REE T 1 wmol/L [ SR, 1,
WILARIY 50.15 pA W5 FE R 36.72 nA(AL = 1332 pA),
1M 4 Ff 25 [ B 25 U 1 AL (BLA A B2 Jo st i) )37 14
10.7%~35.8% , R X &5 4] 5 42 30w 4 22 il ( [W] A7 21 Fike
R ), AL AEA A B R 40% , 35 E T E3E
25 WS P R BB PER A, BT R R AR 4 (H
At JRE FLEB) BT IR B R, 3 F Tt i iy
HL AR P T ANk B2 TR A 1.9%~9.9% , & B AR [
[ e I B vt A st R e I = R=

it LA AR AR, B AR F-(1F)
FEPE R EL(K)2 DNSHIE MK (THEARN

IF = % (6)

K = JF (7)
IF 40

K L AT L 4331 MIP/CS-PB/CF i1 NIP/CS -
PB/CF HLAR XS 1 pmol/L A5 I 47 J5i 1) M 1o 46 £ U (L Fi
T3 IF e I IF gy 0 51 R B S 12 B AT 4840
Y ENE A T, MIP/CS—PB/CF X Jiz i 5 4 #1440
TRy IF 1K AN 1 s



553 1 X

fity , 55 < T A g T e PR A~ PR P FRU R P 1 75 3R A

- 19 -

50+ 50 —
IS
=
40 40
< < <
4?5 30F § 30F 44%
2 20" B 20} B
10+ 10t
o= . . . o= . . .
-0.2 0 0.2 0.4 0.6 -0.2 0 0.2 0.4 0.6
Y HL3V
(a) B¢ Fafis (b)
50F — = 14r
10 " 45 12
—~ - /ﬁt / ~ 10f
3 3 ~ |
Jﬂ\g “\g 30 Ho/\“'l/\“\/f’ ! ' 5; s
2 2 20 < 6or
ab
o \_ 2t ] —_
o= ) S 0 — L
5 Q & & o8 2 &
-0.2 0 0.2 04 0.6 S ﬁﬁ% \,g&//% //% o Gk o
@/
GEEAY LV BRI/ EES
(d) ME=pE (e) B-MfE — % (F) Xz S weAsr il i 4 T fig

B 12 MIP/CS-PB/CF Ky FHmik
Fig.12 Anti-interference test of MIP/CS-PB/CF
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Fig.13 Cortisol detection in sweat samples using MIP/CS—
PB/CF
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