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Abstract: The global proliferation of illicit drug abuse has reached alarming levels, with emerging synthetic drugs
and increasingly sophisticated trafficking methods posing unprecedented challenges to drug interdiction efforts. Con-
ventional drug detection methods can suffer from laborious sample pretreatment protocols and dependence on expen-
sive, non-portable instrumentation, rendering them unsuitable for on-site rapid screening. Fluorescent carbon dots
(CDs) have emerged as promising nanomaterials for narcotics detection due to their unique physicochemical proper-
ties, including excellent biocompatibility, strong anti-interference capability, diverse precursor availability, and tun-
able fluorescence characteristics. This review briefly examines the classification of CDs and their fundamental mecha-
nisms in drug sensing. Through comprehensive analysis of CDs synthesis methodologies, molecular recognition mech-
anisms, and analytical performance metrics, it mainly focused on the progresses of fluorescent carbon dots in drug de-
tection. Furthermore, it addresses current challenges in drug detection technologies based on fluorescent carbon dots

and outlines future developmental prospects.
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Fig.1  Classification and schematic structure of carbon points
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Fig.2 Schematic diagram of methamphetamine detection by GQDs@MIP™"'( (a) is the synthesis process of GQDs@MIP; (b) is

the schematic diagram of methamphetamine detection process by GQDs@MIP)
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TIE T A 0 o B 1

5 Masteri-Farahani /) BF 5% # [t , Zhang & A%,
(1) CDs 78 5 2% B fi Hp X i i ) A6 00 2 B0+ T 5 17
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Tab.2 The representative study of fluorescent carbon spot detection of narcotic drugs
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RIEIIREALIY CdSe/ZnS BT i G T AL KBTI g e turn-on 2.7x107* [72]
FEREIR & K KRG e turn-on 3x107™ [73]
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3 NN 2 T e MR A 3 8 245 9 14 6 35 A A%
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W 40 A5 T8 2, X D AR A LT WO B B
A
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Ik R, DR HG 9 S48 Bk 5 B KT AR AR
Ky, W G AT RE S SO 28 v 3 R FNORS 43 4
AR, RN L] 98 Mz 3 DI hg AT 45 . 2001 4F KET
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4 F PAMAM-CDs/GNP E . T PAMAM-CDs 5
SRR T R PRIV 90K 2 A ) 2 0t 3 3
o KRR P TEAE KET R R STIARE: R4S 4
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Fig.7 Schematic diagram of the sensing mechanism of Fe;0,-MIPs@CDs for PET-based detection of methcathinone in wastewa-
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Tab. 3 The representative study of fluorescent carbon spot detection of common psychotropic drugs
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