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Abstract

Hydroxychloroquine is widely recognized as playing an important role in the treatment of malaria
and systemic lupus erythematosus. However, with the uncontrolled use of hydroxychloroquine
(HCQ), its rapid increase in levels in the environment may cause serious problems for aquatic life.
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Research shows that HCQ exists in normal seawater ecosystems and confirms its high persistence
and bioaccumulation in vegetation and groundwater. In order to detect the content of hydroxych-
loroquine in seawater and study its potential as a pollutant, we need Development of a sensor for
quantification and monitoring of HCQ. With the development of technology, many analytical me-
thods have been used for detection, including high-performance liquid chromatography (HPLC),
electrochemical methods, and liquid chromatography-mass spectrometry (LC-MS), fluorescence
and colorimetric platforms and pattern optical detection and more. Nonetheless, these analytical
methods display various difficulties. Therefore, developing a method that can detect hydroxych-
loroquine quickly, sensitively, and environmentally friendly has become a worthy research topic.
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Figure 1. Hydroxychloroguine (HCQ) chemical structure
Bl 1. BESIEHCQFLEMN

£ COVID-19 KRtAT BIMILER B, B4 32 AR AE BV6 YT 71, B A /KPS [11] [12] [13].
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Table 1. Hydroxychloroquine detection method
= 1. RESERNGE

R 7 12 o CREN e 0 B PR 53¢
[F25 73 696 E 23.04~276.53 nM 3.50 nM ] B R AU EAN SR T4 s 2454 [17]
N L st _ = oM

A Wﬁ%,ﬁﬁ g R 3.6~1236.6 mg/kg 2.4 pg/kg e R R AR RE R T B LA [18]
F RO i - 0.34 ug/ml BT, EER R RERT [19] [20]

LA 2RI 0.4~7.5 uM 0.04 uM IRRAS, (E15, FE vk ARIvAl [21]
OGBSO 0.24~5.17 uM, s e A - [1] [22]
o 18.0~240.0 nM 120 nM, 9.2 nM BROE, R BEA I R AMIK [23] [24]

El Sharkasy %5 ATE 2022 42K R AR FEAF 50 SCFE, IR 1 A0 58 6 M6 BEVE RO RIS AIE , FH 1 [F] s i)
5T 23 AN A AR (A N I3 ) m () 25 3k 4E DL 47 =5 (FPV) AR SE EUE(HCQ) . AT HE I )25 9 6 0ok
FEFEEAN T —Fhfai . RECEINRI TV, 1R 85 A 259 1 700 R0 AR 03 A o ik L 4 =5
BV, HAL SRR RS S RPELF. BRY R 20 Mt W 25900 0 T AR T o B oD B . SR, LR
FTREA PR T IR SRR e 25, I HAPRE S Ao etk S B 1E TR TR 2 — D9 [17].

2021 4F, Bodur 55 R R IX R SCESR T — BB I 201 52 ——— il 75 4 B % 25 430 T i
FHMAEL 5 S i - BRI 77 V5 (UA-SFDF-LPME-GC-MS), T 5 FR B . 375 R i 7 4525 it
i W2 PR R $2 A S IR B K AR G 7 i 07k R G AL 7 & MRS E, vl R
IR SRR IE . TRA TS AT — S OB A S . MR RS PR (0.7 pg/kg) R e
FR(2.4 pg/kg), HHEM GC-MS ZrirAHLL, REUESE L 440 £, FEBE A L Bl 4 (3.6~1236.6 ng/kg)
HA RUFRZAE . A8 A1 B KRR B2 D VA RIVE #E . 5 2 T RkaE 1 T3 5L &4 0 i (1 HPLC i H
WKITEAELL, X GC-MS Jrik R ERIME M EE OS2, I ARSI EEA T S0 R BUE[18].

2015 4, YingQu S ANBFFT T — it K. R m R0 B (HPLC) 2 ek, il HCQ
(e at, ZJ7EeRAE ARUUERE S AT, 7R3 B8 HCQ. DHCQ FI DCQ, FHZ LA I #54
W bR ZE7E 115~9217 nM Ju[H P 240k A CE 3L H P9 A0 H [RDRS %5 B2 V8 A 4.3%~10.3%. HCQ
BARE R 115 M. 1ZJ7EfRE . S, ORI TR BRI SLE 38 HCQ S HAR Y i) 4 1 B 55 7K
Fo HeE R E LC-MS/IMS A1 75 —F HPLC kA M R 45 [20]. Xiong SE8F 72 N 02T 2021 4FFF & 1 —Fh
VR LT B2 (I IEA T HPLC J7¥, M8 Chiralpak AD-H #3316 73 HUE 15 25 W4 3 S0 (HCQ) I i b
XPBRAA . TSI T HCQR 1S Xof A (R 2 2 73 By, ixX 2 AR 7 vk i E 22 PR . 5 ICSEIL HCQ ¥
WA LR 7 B, RERE TR Alo A HEAT B T . PRSP ah A RN B, Wifk T o7k JEid
SEIGIER] T T VE R R R S L HERE (RSD < 59%) MIEE IIE . WF Ak i) 5 & T B (0.20~0.34 pg/mL).
& T IR A AR R o R Y E R R EE T — N E T T EOR LR HCQ R B A o ¥ 7E
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W, B HCQ M) 2, HCQ IUFEME I N — Mg 7E I IREEIS Y, IX AR IA 75 2 1) B0 23 BT 7 1%
KM E . Carvalho 558 A SCHE BT R ilid 3D FTENEARBIE A Ak 20 B, A0 36 B b 2 By Al TAE i
Mo TAERRRAE & i B 10 5 R FLER (PLA) 223347 3D FTE1. &id Bk 2Tk # f5, X Ff 3D 4TEIH
WA Britton-Robinson 2z H Xt HCQ 4 AL R I AL 7 I M Ak 22 3E e o VR FEAL W 55 3R, HCQ &
IR pH WA IS RR, 70 005 e 1 /N A0 2 AN B HCQ RrlliEAT T sk, 184 0.4~7.5 uM
(LR PR 8L, S PR A 0.04 uM o BEAR, A% IR B IAS U 21 [ SRZKFE S It HCQ, [EIIZE7E 99%~112%
Z[Al, UEBR T HAEPAEE M R & P . 3D T BN B S AR B s ARG RS L 485 P R T PR it 2o o
HCQ A& Fr) K 4 1 BB 5 A AT SR PE[21]
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Pl TR B Rt IR, e B R, MRS S SRR W, £ 200~700 nm P
KGN, Bro7ik B A RIFRIZPE(R? > 0.999) R PTG 18~27 uM. LGRS M FE (0.5 uM) Al E B PR (1.5
uM). il 7 RS 25 B (RSD < 2%) M1 5 (96%~102%) o [FIIF, X pH. W . IS E) A K A5 PR 25 i ek g
W AR R A AR (g (1]

2016 4F, Amit Singh 25 AWFFC T —Fifai 8. RAEL HERRER SN0 E, T e 2 e R 25 F1
Hl57 P B B RRR TR (HCQ) & & . %58 0.1 NHCI 1 N7, 7F 343 nm K RIllE HCQ KM
o 7F 1~20 pg/mL FIRETERP, WORESKE R RIFEEXRR, MK RECH 09992, LMl : 1~20
pg/mL. &% B RSD /NT- 1%, JIFE IS5 1) [ USC 2R 7E 98.4%~100.25% 2 [7]1% 77 124 B Th 82 1 5 il
€ HCQ Jk 24 A v il 77 (Plaquenil) 1 & &, MllE 45 R G AR EYIE RIF. ATE LIRS 66
SEOTVERRAERIE . DU, EIMEL . #ERIRE R, WL ICH IEESR, nTHT HCQ JERNZ A5 (1
JREEH T HT[22]. F 2024 FEIRIEFIFFF, Dogan 25 NFEH T HMOLH. DML r&, HT
P, REGUAN HCQ. XL ERMH T muOtAkiii#z T(ThT)M Tel24G-VUHE1A(G4) DNA £t
[T AH B, LA R s S F A v A8 TR 3k i PR ER KR 7 (Clit-AgNP) (1) 3115 5 SR 4247 NAE HCQ f71E
fEOL R o FE9E9, HCQ A ING 2 ThT + Tel24 47O 5 B8 HPus R, b tikd, HCQ
£ NaCl f£7£ T 753 Cit-AgNP 4, SEEIE MK EE M. ERNEAT, WET e
4 18.0~240.0 nM, HrHBRA 9.2 nM; P66 B METE RN 0.24~5.17 M, kIR 120 nM. @i 7
il Ho A G5 R AR /NG T FIMRL G, IE B T TR HE 06 7 VRN H AR T e B . e, s b
I HCQ MY NARIRIBEREA , IESE T IR I 2 455 1Y) 52 B F £ [23] [24].
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ZRERAR R SRI0 T % ORI AT EAS— 3R &t ElSharkasy 858 A& IR 966 REVE, RN E
PIRRZGMIEYEIL 6 (FPV) MR L (HCQ) M & i, RIBUE R &ikdy. HIEFEMBID H2%, K5
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