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Materials and reagents

1,3,5-Tris(4-aminophenyl)benzene (TAPB) and 2,6-dihydroxynaphthalene-1,5-diformaldehyde
(DHNDA) were purchased from Jilin Chinese Academy of Sciences-Yanshen Technology Co., Ltd.
(Changchun, China). Dopamine (DA), uric acid (UA) and furazolidone (FZ), acetic acid (C,H40,),
1,2-dichlorobenzene, 1-butanol, tetrahydrofuran, acetone, Cu(NOs),'6H,0, Fe(NOs);-9H,0,
Co(NOs3),°6H,0 and Ni(NOs),-6H,0O were purchased from Aladdin Co., LTD. (Shanghai, China).
Na,HPO4-12H,0, NaH,PO4-2H,0, ethanol and other chemical substances were purchased from
Beijing Chemical Reagent Factory (Beijing, China). A phosphate buffer (0.2 M PBS) was made
from 0.2 M dibasic sodium phosphate solution and 0.2 M sodium dihydrogen phosphate solution.
All reagents were analytically pure and were not further purified and used directly. All solution was
prepared with ultrapure water, and the ultrapure water purification system is the Millipore - Q

purified (p>18.2 MQ cm™).

Instruments

JEM-2010 (HR) was used for obtaining transmission electron microscopy image (TEM). Fourier
transform infrared spectroscopy (FTIR) was recorded on model Perkin-Elmer Spectrome 100
spectrometer (Perkin-Elmer Company, USA). N, adsorption/desorption isotherm measurement was
operated using a BELSORP-mini II instrument under the liquid nitrogen temperature (77 K). X-ray
photoelectron spectroscopy was taken using the ESCA-LAB-MKII, with Al Ka as the excitation
source, and Cls (284.6 eV) as the reference line. SDT 2960 was used for obtaining the instrument
model of the thermogravimetric analysis (TGA), the heating rate was 10 °C min™', and the test was
performed under a nitrogen atmosphere. Powder X-ray diffraction (XRD) analysis was performed

on a D/Max 2500 V/PC X-ray powder diffractometer using Cu Ka radiation range from 2° to 35°
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with scanning step controlled 1°/min. All electrochemical measurements were performed on a CHI
760D electrochemical workstation (Shanghai, China) with a conventional three-electrode system
including COF1p/GCE, CN/GCE and MNPs/GCE (M=Cu, Fe, Co, Ni) modified electrode as the
working electrodes, a platinum wire as the auxiliary electrode and a saturated calomel electrode
(SCE, saturated KCl) as the reference electrode. Cyclic voltammetry (CVs) and electrochemical
impedance spectroscopy (EIS) were performed in a 0.1 M KCI solution containing 5.0 mM
Fe(CN)63'/ % the frequency range is 0.01-100 KHz, and the voltage was the open circuit voltage. AC
impedance was used to analyze the electron transmission rate and the interface state of ion
transmission at various stages. The differential pulse voltammetry (DPV) test was performed in 0.2

M N;-statured PBS (pH=7).
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Figure S2. CVs of CuNPs/CN/GCE at different scan rates from 100 mV s ' to 500 mV s in 0.2 M
Ny-statured PBS (pH=7.0) to the detection of DA (A) and UA (C). Fitting curve between current

density and the concentration of DA (B), UA (D)
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Figure S3. (A) The plot of peak current density versus Cu®" concentrations. (B) The plot of
peak current density versus different temperatures of carbonization. (C) The plot of peak current
density versus different pH. (D) The plot of peak current density versus

different concentrations of CuNPs/CN.
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Figure S4. (A) Stability of the CuNPs/CN/GCE for DA and UA detection. (B) Reproducibility

of the CuNPs/CN/GCE for DA and UA detection. (C,D) Selectivity of the CuNPs/CN/GCE for DA

and UA detection.
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Figure S5. DPV of CuNPs/CN/GCE, CN/GCE, GCE, COFp/GCE in 0.2 M PBS solution

(pH=7) containing FZ.
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Figure S6. (A) CVs of CuNPs/CN/GCE at different scan rates from 50 mV s ' to 500 mV s ' in 0.2
M Nj,-statured PBS (pH=7.0) to the detection of FZ. (B) Fitting curve between current density and

different scan rates.
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Figure S7. Selectivity of the CuNPs/CN/GCE for FZ detection.
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Figure S8. (A) Stability of the CuNPs/CN/GCE for FZ detection. (B) Reproducibility of

the CuNPs/CN/GCE for FZ detection.
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Table S1. Comparison of the sensor based on based on MNPs/CN nanozymes to other DA and UA

SENsors.

Linear range

Electrode LOD(uM) Reference
(LM)
' DA: 25-50 2.08
HNP-PtTi alloy [1]
UA: 120-230 5.7
DA: 10-90 3.9
Au-Cu,0/rGO [2]
UA: 100-900 6.5
DA:0.05-109.0 0.015
pCu,0 NS-rGO [3]
UA: 1.0-1380.0 0.122
CNC DA: 2-400 0.4 (4]
- 0
St UA: 1-1000 0.4
DA: 10-300
h-BN [5]
UA: 10-500 4
DA: 0.1-5 0.1
Au NPs@3D GR/ITO [6]
DA: 5-60 -
DA:2-69.5 0.34
NCCNPs800/GCE [7]
UA:5-192 0.98
DA:10-200 0.042
CuNPs/CN/GCE This work
UA:100-1100 0.12
DA:0.1-200 0.035
This work
FeNPs/CN/GCE UA:0.5-900 0.145
DA: 0.15-250 0.042
CoNPs/CN/GCE This work
UA: 0.25-900 0.077
DA: 0.15-250 0.052
NiNPs/CN/GCE This work
UA: 0.4-800 0.125

12



Table S2. Comparison of the sensor based on based on MNPs/CN nanozymes to other FZ sensors.

Electrode Linear range (uM) LoD Reference
(nM)

COF@NH,-CNT 0.2-100 77.5 [8]
SnS,-Sn0O,/graphene/GCE 0.015-190.5 1.42 [9]
Gr/Au/GCE 1-674 64.00 [10]
PAR/GCE 50-200 340 [11]
NiFe;04/rGO 0.1-150 50 [12]
h-BN/HNTs 0.009-173.0 1 [13]

CuNPs/CN/GCE 0.06-200 20.1 This work
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