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Figure S1. Fourier-transform infrared spectrum (FTIR) of (a) N,N-diethylacrylamide (DEA) and (b)
poly(N,N-diethylacrylamide) (°PDEA).
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Figure S2. Chemical structure of (a) matrine (MT) and (b) sophoridine (SR) on GC electrode.
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Figure S3. Top-view SEM of PDEA films on GC electrode surface in NaCl solutions with (A) pH 4.0 and (B)

()

pH 9.0.
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Figure S4 CVs of Ip: for 0.010 M (A) matrine and (B) sophoridine at 0.05 V s! for bare GC electrode in pH (a) 4.0,
(b) 5.0, (c) 6.0, (d) 7.0, (e) 8.0 and (f) 9.0 NaCl solutions. Effects of different pH on the Ip. and oxidation peak
potential (Eps) of (C) matrine and (D) sophoridine.
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Figure S5 CVs of Ipa for 0.010 M (a) matrine and (b) oxymatrine at 0.05 V s in pH 9.0 NaCl solutions at bare
GC electrode.
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Figure S6 CVs of Ipa for 0.010 M (A) matrine and (B) sophoridine at 0.05 V s and 25 °C in pH 9.0 NaCl
solutions at (a) 25 and (b) 40 °C at bare GC electrodes.

35

30FA 30F B :

25t 25} ‘
< 20 B < 20 B
Ev EF
=10} ol —

St 5}
< S o0 = ..
06 08 10 12 1.4 06 08 1.0 12 1.4
E vs SCE/V E vs SCE/V

Figure S7 CVs of Ipafor 0.010 M (A) matrine and (B) sophoridine at 0.05 V -! and 25 °C in pH 9.0 NaCl solutions
containing (a) 0 and (b) 0.35 M at bare GC electrodes.
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Figure S8. Dependence of the catalytic oxidation peak current (Ipa) of 0.010 M sophoridine at 0.05 V s! and

25 °C for PDEA films in NaCl solutions with pH 9.0 containing (a) Na25Os, (b) MgSOs, (c) NaCl, and (d)
NaNOs.
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Figure S9 CVs of Ipafor 0.010 M (A) matrine and (B) sophoridine at 0.05 V s and 25 °C in pH 9.0 NaCl

solutions containing (a) 0% and (b) 20% methanol at bare GC electrodes.

(a) (b)
Figure S10 Top-view SEM of (a) PDEA and (b) PNIPAM hydrogel films on GC electrode surface in NaCl

solutions containing 20% methanol.
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Figure S11. Dependence of cyclic voltammetry catalytic oxidation peak currents (Ipa) for c-MWCNTs/PDEA
films at 0.05 V s in solutions containing 0.010 M matrine when the system was switched between (A) pH 4.0
and 9.0 at 25 °C, (B) 25 and 40 °C at pH 9.0, (C) 0 M and 0.35 M Na2SOs at pH 9.0 and at 25 °C and (D) 0% and
20% methanol at pH 9.0 and at 25 °C.

Preparation and characterization of carboxylic multiwalled carbon nanotubes (c-MWCNTs)

First, carboxylic multiwalled carbon nanotubes (c-MWCNTs) were prepared using mixed acid
oxidation. The original MWCNTs (0.5 g) were placed in a conical flask and added with 200 mL of
mixed sulfuric acid and nitric acid (volume ratio of 3: 1). The mixed acid was placed in a bath at
60 °C and reacted for 4 h to form a homogeneous black solution. The solution was centrifuged to
neutrality, and the product was dried in a vacuum oven at 100 °C for 8 h to obtain c-MWCNTs.
Glassy carbon (GC) electrode was polished with 0.3 um a-Al20s and then refreshed twice through
ultrasonic cleaning in deionized water. Then, 2 pL 1 mg mL?' ¢-MWCNTs-dimethylformamide
suspensions was cast on the electrode surface and dried under infrared light to obtain
c-MWCNTs/GC electrode.

The IR spectroscopy of MWCNTs and c-MWCNTs are shown in Figure S5. The stretching
vibration peak of the carboxyl group (v-coon) of -MWCNTs appeared at 1710 cm™, which indicates
the existence of carboxyl group on the surface of MWCNTs [1]. On the other hand, the peak signal
appeared at 1560 cm™ in both IR spectra of as-synthesized and acid functionalized MWCNTs is
associated to the carbon nanotubes backbone stretching mode. The presence of this peak gave an
idea that the structure of MWCNTs was preserved after undergone acid treatment. Besides, a weak
peak was appeared at 1400 cm™ for acid functionalized MWCNTs which is associated to the O-H
bending deformation mode of the carboxylic acid group[2]. The carboxyl group, which can improve
dispersibility and solubility, was introduced on the surface after MWCNTs were treated with the
mixed acid. The introduction of carboxylic acid groups was further demonstrated in transmission
electron microscopy experiments. As seen in supplementary date Figures S6-A and S6-B that the
surface of the c-MWCNTs is rough, with an observed “opening” phenomenon, and the terminal
carbon atom is active and beneficial to the introduction of carboxylic acid groups.



| | T
I | I
o | P L i
\ T~ L —~—L—]
e\
= , i i
g 1710 cm": : :
§ j1560 cm“i |
; | | 1400 cm™!
N ! ! :
| | ,
2000 1800 1600 1400

Wavenumber/cm!

Figure S12 Fourier-transform infrared spectrum (FTIR) of (a) - MWCNTs and (b) MWCNTs samples.
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Figure S13 Transmission electron microscopy (TEM) of (a) MWCNTs and (b) c-MWCNTs.
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