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Abstract

The development of high-performance thin-film fluorescence sensors (FFSs) for the detection of ex-
plosives, illicit drugs, chemical warfare agents, and hazardous volatile organic chemicals, among
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others, has made encouraging progress over the past few decades. Some FFS have transitioned from
laboratory research to real-world applications, demonstrating their practical relevance. At the
heart of FFS technology is the sensing membrane, which plays a crucial role in determining analytes
and generated signals. Because of its high sensitivity, fast response speed, easy integration and suit-
ability for in-situ real-time detection, thin film-based fluorescence sensors have shown wide appli-
cation potential in environmental monitoring, public safety, food and drug safety and biomedical
analysis. This paper systematically reviews its research progress in different application scenarios.
Finally, the problems of complex matrix interference in current applications are analyzed, and the
future development trend of intelligent sensing, flexible wearable devices and practical detection
equipment is prospected.
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Figure 1. Key factors affecting the sensing performance of thin film-based fluorescence sensors (sensing film, hardware struc-
ture, electronics, data acquisition, processing, etc.) and their potential applications [1]
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Figure 2. Different techniques or strategies to develop fluorescent sensing films [1]
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fiff - FREE S AL 1 Fe T ROBARI FR R BLH B LEuH ¥ & %578 /1. NaEu(WO4)/NaEu(MoOs),
R TR R 0 RO, G TE~617nm ALK BuSPRRIELL G R AT, 155 6IRE B A . 4
LT Fed K, Fel 8BS 15 Eud At il 56 4 e i S S P AR A 10080 DK AR50 Aot TR R 06 i Ot
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TR e e ) e PR RE PO T AR IR o WU LARRBRIN B 70 1 SO, SR T RS R AR
W, tE T BA R A AL 7 TR R . 12O GBAR B0 IE I AL BRI A 10 ppm, ik
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Mes LA SRS R AR M LRI, E AR S, (HH & A IS AR . PR AT [R] T
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JiE s B A L IR B A AR, AT R 3R R B 0 AN T 2 REBGR PEPU R B A D B . R G A PO AR
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