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A Case Study on the Application of Fluorescent Probe Technology in Analytical Chemistry
Education: Taking Conjugated Polythiophene as an Example
Diandian Liu  Zeyang Jiao Peijie Zhao Peng Liu Yunhe Lang
North China University of Science and Technology
[Abstract] Conjugated polythiophene (PT), with its unique T—conjugated structure, tunable biocompatibility,
and environmental stimulus—responsive characteristics, has emerged as a highly promising fluorescent probe
material for analyte detection. Upon binding with target analytes through electrostatic interactions, hydrophobic
interactions, or other intermolecular forces, PT undergoes skeletal conformational changes or aggregation state
transitions, which can be monitored through optical responses detected by UV—Vis spectrophotometry. This
study employs polythiophene as a model system to systematically explore innovative application models of
fluorescent probe technology in analytical chemistry education. By focusing on the detection mechanisms of
conjugated PT probes and their representative applications in molecular sensing, we integrate these
cutting—edge cases into innovative projects and curriculum design. This pedagogical approach significantly
enhances the cultivation of students' innovative thinking capabilities, bridging theoretical knowledge with
practical analytical problem—solving skills in real—world scenarios.
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