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Figure 1 The main contents of this work (color online).
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Figure 2 Preparation of MIPs [41] (color online).
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Figure 3 (a) Schematic diagram of the preparation of MI-RFL sensors
in one pot [51]. (b) mMIP@CDs/QDs construction schematics and how
DNZ detection works [52] (color online)
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Figure 4 (a) Sensing mechanism of MI-RFL sensors [53]. (b)
Schematic diagram of the preparation process and possible detection
principles of MIPs [54]. (c) Preparation process of MIPs via the doping
method and post-imprinting modification method [55] (color online).
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Figure 5 (a) Construction of a three-emission MI-RFL sensor
chromaticity plot showing the color variation range [56]. (b) Synthesis
steps of g-MIPs and r-MIPs, as well as the construction strategy of the
three-emission MIPs sensor and its application in FA determination [59]
(color online)
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Abstract: Fluorescence sensors possess excellent advantages of high sensitivity, rapid response and simple operation.
However, for single-emission fluorescence sensors, some uncontrollable factors, such as background signal,
temperature, and pH, can interfere with the detection results. In order to attain more sensitive and accurate detection
results, ratiometric fluorescence sensors come into being, with self-correcting characteristics. Molecular imprinting
technology (MIT) that mimics the specific binding effect of antigen and antibody is introduced into the ratiometric
fluorescence system, and thereby constitutes the molecular imprinting-based ratiometric fluorescence (MI-RFL) sensors.
The sensors have the excellent performances such as high selectivity, high sensitivity and convenience, and receive wide
concerns. Herein, we review the research advances of construction and application of MI-RFL sensors since 2017.
Firstly, the fluorescence source and working mechanism of MI-RFL sensor are introduced. Then, the preparation
strategy of imprinting material and fluorescence double/triple emission types developed to improve the performance of
the MI-RFL sensors are highlighted. In addition, the micromation design of the MI-RFL sensor and application in field
detection are discussed. Finally, the challenges of MI-RFL sensors and their promising future are proposed.

Keywords: ratiometric fluorescence, sensors, molecular imprinting, construction, application

doi: 10.1360/SSC-2022-0210

206


https://doi.org/10.1360/SSC-2022-0210

	分子印迹比率荧光传感器研究进展
	��
  引言��

	��
  MI-RFL传感器的荧光源和工作机理��

	��
 �� 荧光源��

	��
 .1�� 半导体量子点��

	��
 .2�� 碳点��

	��
 .3�� 金属纳米团簇��

	��
 .4�� 稀土上转换纳米颗粒��

	��
 .5�� 荧光待测物��


	��
 �� MI-RFL传感器的工作机理��

	��
 .1�� 荧光共振能量转移��

	��
 .2�� 光诱导电子转移��



	��
  提高MI-RFL传感器性能的MIPs制备策略��

	��
 �� 虚拟模板和片段模板印迹策略��

	��
 �� 多模板印迹策略��

	��
 �� 刺激响应印迹策略��


	��
  提高MI-RFL传感器性能的荧光发射类型��

	��
 �� 双发射��

	��
 .1�� 固定荧光发射��

	��
 .2�� 不固定荧光发射��


	��
 �� 三发射��


	��
  MI-RFL传感器的POCT应用��

	��
 �� 试纸条��

	��
 �� 微流控芯片��

	��
 �� 智能手机��


	��
  结论��



