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Abstract; A critical need in analytical chemistry is the efficient fabrication of selective and sen-

sitive sensors to detect trace analytes in complicated samples. In recent years, fluorescence
analysis has been widely used in environmental research and the life sciences due to its high
sensitivity and simple operation. Quantum dots (QDs) are a new type of fluorescent nanomate-
rials. Owing to the quantum confinement effect, QDs possess excellent optical properties such
as strong anti-bleaching ability, a narrow excitation and emission band, and tunable emission
wavelength. As a hot labeling material, QDs are suitable for use in surface-modified analytical
sensors employed in fields such as analytical chemistry, biology, and medicine. However, QD
materials have a notable disadvantage, in that the actual sample matrix may contain some inter-
ferents with luminescent responses similar to those of the target; this decreases the selective
ability of the fluorescence sensor. The surface modification of QDs via the molecular imprinting

Yr#s A #A.2021-02-23
+ IR R AN . Tel: (0631)5676073 , E-mail ; yoyo-lzr@ hotmail. com.
EEWE : I1ARA AARIAIES (ZR2019MD026) ; R ZBe i A 25 15 B B2 B i SE 80 38 (i R4 B g PRI ST T ) T i Bk 4
(KLMEES202003).
Foundation item: Shandong Province Natural Science Foundation of China ( No. ZR2019MDO026) ; Open Fund of CAS Key La-
boratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sci-
ences (No. KLMEES202003 ).



- 776 - 1, g7 %5 39 %

technique (MIT) is a promising solution to overcome this drawback. Molecularly imprinted pol-
ymers (MIPs) are a kind of “bionic” material that can carry out specific recognition and selec-
tive adsorption and hence, possess the unique properties of recognition specificity, structural
predictability, good reproducibility, and excellent stability. Accordingly, MIPs have been wide-
ly employed in sensors as well as for drug delivery, catalysis, and solid phase extraction. Nota-
bly, QD-based molecularly imprinted fluorescence sensors combine the advantages of QDs and
the MIT. Owing to their specific selectivity and high sensitivity, such sensors have been exten-
sively developed for environmental monitoring, food detection, and biological analysis.
However, there remain challenges associated with the preparation and application of the sen-
sors: (i) single recognition: it is important to develop a composite sensor that can detect mul-
tiple target analytes from the actual samples at the same time during practical application; (ii)
poor hydrophilicity: the actual sample is usually a liquid matrix; hence, it is imperative to
determine an approach for improving the hydrophilicity of the sensor; (iii) the accuracy of flu-
orescence response and the resolution of visual detection need to be further improved; (iv)
imprinting ; it remains challenging to imprint biological macromolecules, viruses, and bacteria.
Thus far, many researchers have made progress with regard to the preparation and application
of the sensors. Accordingly, this work reviews approximately 20 papers published by the Ameri-
can Chemical Society, Elsevier, and other databases in the last five years to highlight progress
in novel preparation methods and practical applications of QD-based molecularly imprinted fluo-
rescence sensors for the sensitive analysis and rapid detection of trace substances. First,
according to the different numbers of emission peaks in the fluorescence spectrum, three kinds
of QD-based molecularly imprinted fluorescence sensors are introduced and the related recogni-
tion mechanisms are explained. Second, according to the different substances to be detected,
this mini-review summarizes the latest research progress in sensors for the detection of ions,
organic small molecules, biological macromolecules, as well as for the analysis of bacteria and
viruses. Finally, existing challenges associated with the preparation and application of the sen-
sors, as well as future development trends, are discussed.
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