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Abstract With the widespread use of antiparasitic drugs in medicine, food industry, environmental hygiene, and other
fields, there has been an increase in parasite resistance. Counterfeit and substandard drugs are significant contributors to
the development of this resistance. Therefore, it is crucial to develop sensitive and rapid antiparasitic drug monitoring
methods. Compared with various anti-parasitic drug detection methods, electrochemical methods have demonstrated
extensive potential due to their advantages of simple operation, fast response time, high sensitivity, low-cost and portable
instrument. Herein, the research progress of electrochemical sensors in the detection of anti-parasitic drugs and their
application in actual sample analysis in recent years are reviewed. Then, the sensing properties of different composite
interfaces are compared. Finally, the future development trend of electrochemical sensors in the field of anti-parasitic drug
detection is prospected, including higher sensitivity, faster detection speed and wider application range.
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Tab. 1 Overview of antiparasitic drugs'
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Fig. 1 Schematic diagram of different types of electrochemical sensors

used for the detection of antiparasitic drugs
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Tab. 2  Carbon material electrochemical sensors for detecting antiparasitic drugs

75 &b AL LR SRlIpIRES ) B Nl Hbr254)
1 Pt-Pd GCE DPV/CV 0.08 pmol/L 3.12x10°~2.26x10° mol/.  ABZ™"
2 CTAB@g-C,N, CPE CV/ISWV 1.1x10°* mol/L, 0.2%x10°~10x10 * mol/L, ~ ABZ"*
3 GaN-PANI-PPy GCE DPV/CV 2.581x10 * mol/L 3x107~9x10 * mol/L.  MBZ'*'
4 POA/CNTs GCE DPV/CV/CA 0.4 wmol/L 1.0~35.0 pmol/L. ~ MBZ”
5 GNS-CNS/CS GCE DPV/CV/AdSDPV 10.5 nmol/L 0.02~1.0 pmol/L, ~ MBZ'"
6 MnO,-ErGO GCE LS-AdCSV/EIS 0.33 wmol/L 1~20 wmol/L.  TNZP
7 PLA CPE CV/EIS/ DPV 0.0841 wmol/L 0.2~9.0 pmol/L.  TNZ
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8 poly(DPASA) GCE CV/EIS/DPV 4.27x10"° wmol/L 0.05~300 pmol/L.  TNZ"*
9 poly (BBPDRRuC) GCE CV/SWV/EIS 2.5 nmol/LL 10°%~3.0x10 * mol/L.  TNZ™'
10 Chit@alumina GCE CV/EIS/DPV 16 nmol/L 0.6%x10°~36x10 * mol/L.  TNZ"®
11 GR/Fe,0, NPs GCE DPV/CV 0.23 pmol/L 0.05~120 pmol/L. ~ MNZ"")
12 -Co@rGO GCE DPV/CV 0.015 nmol/L 0.025~500 nmol/L. ~ MNZ"*/
13 Au-MWCNTs GCE DPV/CV 0.005 wmol/L 0.005~250 wmol/L. ~ MNZ"™
14 MoS, /gCN GCE DPV 0.099 wmol/L 2~125 pmol/L. MNZ'
15 - PGE DPV/CV 0.2 wmol/L 0.5~100 wmol/L.  QN'*!/
16 p-(AHNSA) SCE CV/ISWV 1.42x10° wmol/L, 1.0x107~1.0x10"° pmol/L. QN
17 MIPs GCE EIS/CV 2.0x10 " mol/L 8.0x107~2.6x10 * mol/L.  QN'*!
18 MWCNTs-RTIL GCE CV/ISWV 0.44 pmol/L 3.0x10°~0.10 mmol/L.  QS'*¥
19 AuNUs GCE EIS/SWV/CV 1.42x10 " mol/L 2.0x10°~1.0x10 * mol/. ~ MQ'*!
20 poly([Cu(Bip),0H]T) GCE CV/EIS/SWV 4.22x10° pmol/L, 0.5~250 pmol/L.  CQ™*
21 rGO@WS GCE DPV/CV 80 nmol/L 0.5~82.4 pmol/L. ~ CQ™™
22 Cu(OH),-NW CPE DPV 0.01 pg/mL 0.068~6.88 wg/mL  CQ"™
23 dsDNA CPE DPV/CV 3.0x10°* mol/L 1.0x107~1.0x10° mol/L, ~ CQ™*!
24 Ti0,-NPs@rGO GCE CV/EIS/DPV 10°* mol/L 107~10 mol/. ~ CQ™!
25 Sn0, CPE CV/EIS/DPV 0.01 pmol/L 0.1~23.3 pmol/L. ~ CQP"Y!
26 rGO-CuNPs GCE CV/ISWV 0.23 pmol/L 0.5~110 wmol/L.  CQP™?
27 Poly(DHRPCo) GCE CV/EIS/AdSSWV 0.00039 pmol/L 0.005~300.0 pmol/L. ~ CQP'™’
28 ZnSe/rtGO-ODA SPCE DPV/CV 0.00143 pmol/L 0.199~250.06 wmol/L.  CQP"**!
29 MWCNT/PMO SCE DPV/CV 8.9x10™* mol/L 1.0x107~3.5x10 ° mol/.  ADQ"**
30 - PGE DPV/CV 0.30 nmol/L 1.0~200 nmol/.  ADQ"*®!
31 poly (CCN) PGE DPV/CV 0.16 pmol/L 0.50~25 wmol/L.  ADQ""
32 Dy-MOF@MWCNT GCE DPV/CV 0.377 wmol/L 0.4~20 pmol/L.  ADQ'*!
33 PANI-Co,0, GCE DPV/CV 2.07%10” mol/L. 2x10°~3.6x10° mol/L. ~ PQ™*
34 MWCNT GCE CV/SWV 28 nmol/L 0.1~5.0 wmol/. ~ PQ"*
35 AuNUs GCE EIS/SWV/CV/DPV 3.52x10 "’ mol/L 1.0x10°~1.0x10 ® mol/L. ~ PQ'®!
36 Cu(OH),-NW CPE DPV 0.25 pg/ml 0.58~5.89 pg/ml,  PQ™!
37 CoPc CPE DPV/CV 6.5%10° mol/L 2.1%10°~5.3x10 “ mol/L.  ART'®*!
38 MWNT-DHP GCE LSV 3.5%107 mol/L 0.4~40 mg/mL.  ART'®
39 AgNPs/Gr GCE CV/EIS/DPV 1.2x10°° mol/L 1.1x10°~3.0x10 ° mol/.  ART'®*
40 AgNPs/GN/PTH GCE CV/EIS/DPV 1.2x10"° mol/L 3.2%10°°~1.0x10 * mol/L.  ART'®’
41 CoSAGO GCE DPV 0.015 wmol/L 30~100 wmol/L.  ART'®"’

1.5~60 pwmol/L (7]
42 GNP-MWCNT-IL/CoPc GCE DPV/CV 0.55 pmol/L ART

60~600 wmol/L
43 [FeT(oglu) PPCl]/AuNPs GCE cv 1.7%10”° mol/L 1.8x107~1.7x10° mol/.  ART'®*’
44 SWCNT GCE EIS/CV/LSV 3.0x107 mol/L 5.0x107~5.0x10 * mol/L.  DHA'®/
45 SWCNTs SCE EIS/CV/CC/CA 4.02x107 mol/L 6.71x107~2.45%10* mol/.  ARM'""
46 - GCE SWV/CV/DPV 0.491 pwg/mL 4.0~40 pg/mL  ARU"
47 Ppy@Zn0/Fe,0, CPS CV/AdSDPV 0.24 pmol/L 0.8~15.0 pmol/I.  ARU™!
48 dsDNA SPCE DPV/CV 1.0x10"®* mol/L 1.0x107~5.0x10 ° mol/.  PMT'"*!
49 BLSO NPs SPCE DPV/CV 4 nmol/L 0.01~172 wmol/L,  NTZ'™
50 Mo-MnWO, NCs GCE CV/i-t 3.7 nmol/L 0.014~170.2 pmol/L.  NTZ™
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Tab.3  Molecular imprinting sensors for detecting antiparasitic drugs
5 MIPs #4 e Jr i Ve iRl LRI Hrz5%
. ; L R (78]
1 chitosan nanoparticles/ABZ DPV/CV 1 0.119 pg/mL ABZ
) LTIk g 7 3 79]
2 MIC-AuNPs/MWCNT-chitosan/PGE CV/EIS/DPV 73 5.0x10° wmol/L. 1.0x10 '~1.0X10 " pmol/L QN*
ART/AM B 218 Y & s [80]
3 DPV/CV 2.0x10”° mol/L 1.0x10 *~4.0x10"* mol/L ART'®
EGDMA/AIBN 1:1

11 : chitosan nanoparticles (7&ZRAEANAKIURL ) ; MIC (1-1i% Z R 1 3-F J-4-W LR B 2 A A1 KL s AM(TRMGBERE ) 5 EGDMA (2 B H JL T4 iR
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Fig. 4 Schematic diagram of preparing molecular imprinting sensor on gold electrodes
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Tab. 4 Biomaterial based sensors for detecting antiparasitic drugs

e A T A % 1 R LRSI HFRZ5
1 SiNWs DPV/CV 0.01 nmol/L, 1~20 nmol/L MBZ'®¢!
2 Apt SWV 0.17 ng/mL 1~500 ng/mL MQ™”!
3 Hb DPV/SWV 3.30 mg/L 8.90~48.8 mg/L ADQ"Y
4 Apt SWV 0.061 ng/ml. 0.1~500 ng/ml. PiQ™”
5 PHA/AuNPs/HRP/ITO CV/EIS/DPV 50 ng/mlL 0.01~0.08 ng/mlL ART™!
6 DNA-SWCNTs cv - - ART"™
7 MP11/DDAB/Sn0,/ITO DPV/CV 17 pmol/L 0~350 pmol/L ART™Y
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Fig. 5 Schematic diagram of MP11 on SnO, membrane causing electrocatalytic reduction of artemisinin
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