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1. Optimization of experimental conditions

The self-assembly time of the polylysine—phenylalanine-complex framework was
optimised to explore its influence on the complex’s incubation effect on the gold electrode
surface. As shown in Fig.Sl, the self-assembly time for the polylysine—
phenylalanine-complex framework was set to 10.0, 15.0, 20.0, 25.0, 30.0, 35.0, and 40.0
min, and the corresponding response current intensities were measured. Experimental
results showed that, when the self-assembly time exceeded 30 min, the response current
intensity tended to be constant, indicating that the polylysine-phenylalanine-complex
framework had stably self-assembled on the electrode surface. Therefore, 30.0 min was
selected as the optimal self-assembly time for the polylysine-phenylalanine-complex
framework in subsequent experiments.

The target molecule, levo-lansoprazole (1.0x10* mol/L), was self-assembled on the
electrode modified with the polylysine-phenylalanine-complex framework. The
self-assembly time was set to 10.0, 15.0, 20.0, 25.0, 30.0, and 35.0 min, respectively, and the
corresponding response current intensities were measured. As shown in Fig.S2, the re-
sponse signal intensity of the self-assembled target molecule, levo-lansoprazole, de-
creased with time. This experiment found that when the self-assembly time exceeded 25.0
min, the response signal intensity of the probe molecule became relatively constant; that
is, 25.0 min was the optimal self-assembly time for the target molecule. Therefore, 25 min
was selected as the self-assembly time for the target molecule in subsequent experiments.

The number of polymerization cycles was studied to understand its influence on the
MIP membrane stability and the imprinting effect. The electropolymerisation of
o-phenylenediamine (1.0x10# mol/L) on the gold electrode surface is an irreversible pro-
cess. As shown in Fig.53, near -0.46 V, the characteristic oxidation peak of
o-phenylenediamine appeared and the oxidation peak current was the largest during the
first cycle of electropolymerisation. With an increase in the number of polymerization
cycles, the response signal intensity decreased, and the electrode surface was uniformly
covered by an o-phenylenediamine polymer membrane with poor conductivity. By
comprehensively considering the stability of the polymer membrane, the elution effect,
and the re-adsorption recognition effect, the optimal result was observed upon reaching
eight polymerization cycles. Therefore, eight was selected as the optimal number of cy-
cles for polymerization in subsequent experiments.

The elution effects of different eluents on the target molecule, levo-lansoprazole,
were studied here. Specifically, ethanol, acetic acid, ethanol: H2O mixture (2/8, V/V), ace-
tic acid: H20 mixture (2/8, V/V), and ethanol: acetic acid: H-O mixture (2/3/8, V/V/V) were
separately adopted as the eluent to elute levo-lansoprazole. By comprehensively consid-
ering the elution effect, elution time, stability of the imprinted membrane, and stability of
the polylysine-phenylalanine-complex framework, the best elution effect was achieved
when using the ethanol: acetic acid: H-O mixture (2/3/8, V/V/V). Subsequently, with the
ethanol: acetic acid: H20O mixture (2/3/8, V/V/V) as the eluent, the response signal intensi-



ties were tested using elution times of 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 10.0, and 15.0 min,
respectively. As shown in Fig.54, the reduction peak current intensity of the probe mol-
ecule after elution increased with an increase in the elution time. Experiments showed
that the elution time of 5.0 min delivered the best elution effect. After the elution time
exceeded 5.0 min, the elution response signal intensity basically remained unchanged.
Therefore, 5.0 min was selected as the optimal elution time in subsequent experiments.

To further optimize the experiment and avoid excessive time consumption, the re-
binding time was optimized. The prepared sensor was immersed in the le-
vo-lansoprazole solution with a concentration of 1.0x10-'2 mol/L for rebind, and the re-
binding time was set to 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 15.0, and 20.0 min, respec-
tively. Experiments in Fig.S5 showed that when the rebinding time exceeded 10.0 min,
the response current intensity of the probe molecule decreased gradually and finally
tended to be flat. Therefore, 10.0 min was selected as the re-adsorption time in subse-
quent experiments.

2. EDS characterizations

The elements of different coatings were characterized by EDS (Fig.56), including
bare gold electrode (A), nMIP membrane (B), MIP membrane (C) and eluted MIP mem-
brane (D). As shown in the figure, when there is no other modification on the surface of
the bare gold electrode, the elemental characterization is only Au. When the membranes
of nMIP, MIP and eluted MIP were modified, the proportion of elements changed.
Compared with MIP membrane, nMIP membrane does not contain characteristic ele-
ments S and F from levo-lansoprazole, but only C, N and O from o-phenylenediamine,
which is attributed to the absence of levo-lansoprazole in the preparation of nMIP mem-
brane. On the contrary, the S (4.18%) and F (0.21%) elements of levo-lansoprazole ap-
peared in the MIP prepared by adding levo-lansoprazole. The proportion of S and F in
the eluted MIP membrane decreased to 2.8% and 0.11%, respectively, indicating that le-
vo-lansoprazole in the MIP membrane was successfully removed.
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Figure S1. Effect of polylysine-phenylalanine complex frame self-assembled time on DPV intensity.
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Figure S2. Effect of target molecular self-assembled time on DPV intensity.
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Figure S3. Effect of number of polymerization cycles on DPV intensity.



=30 4

| O
-20 1 o/
<j‘ /
= ]
= &
-101 /
o
0 - o/
T ' I : | ' '
0 4 8 12 16
t/min
Figure S4. Effect of elution time on DPV intensity.
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Figure S5. Effect of rebinding ime on DPV intensity.
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Figure S6. The EDS characterizations of bare gold electrode (A), nMIP film (B), MIP film (C) and

MIP film after elution (D).

Table S1. Performance comparison of different methods for determination of levo-lansoprazole.

Linear range LOD Analysis time
Assay (mol/L) 8 (mol/L) (Znin) Reference
HPLC-UV-Vis 6.77 x 106~ 4.06 x 10°  6.50 x 107 45 [1]
MIP-PGE 1.00 x 10°~1.00 x 10 3.10 x 108 E— [2]
Capillary Zli‘;dr"phore' 112x105~224x 104 140 x 10 — [3]
FI-CL 271 x108~271x105 5.41x10° — [4]
PVC membrane 1.00 x10¢~1.0x 102 157 x 10> <05 [5]
Chemical nanosensor 2.17 x 106 ~2.38 x 105  2.52 x 107 40 [6]
MIP/polylysine—
phenylalanine complex 1.0 x10-3~3.0x10-1* 3.0 x 10-* 10 This work
framework
— —: not found.
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