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Practical Application of Hemicyanine Fluorescent Dyes in Comprehensive Innovative
Experimental Teaching of Chemistry
Zeyang Jiao Liying Wu  Yunhe Lang’
North China University of Science and Technology

[Abstract] To address the issues in traditional chemical experiment teaching, such as fragmented content,
insufficient cutting—edge relevance, and weak interdisciplinary integration, this study introduces a new type of
organic fluorescent dye—hemicyanine fluorescent probes—into the comprehensive innovative experimental
teaching system. Hemicyanine dyes feature simple synthesis, adjustable optical properties, and significant
applications in fields like analytical detection and bioimaging. Based on the characteristics of hemicyanine dyes,
this paper systematically explores their application schemes in comprehensive experimental teaching. A
three—stage module of "dye synthesis — spectral characterization — analytical detection" is designed.
Specifically, hemicyanine dyes are synthesized via a two—step process, with thin—layer chromatography (TLC)
used to monitor the reaction progress, and ultraviolet—visible (UV—Vis) spectroscopy and fluorescence
spectroscopy combined to analyze their detection performance. Additionally, fluorescent sensing experiments
for heavy metal ions, hydrogen sulfide gas, etc., can be designed. Through the integration of experiments and
"research—feeding—teaching" mode, basic theories (e.g., nucleophilic substitution reactions, photophysical
mechanisms) are organically combined with cutting—edge research (e.g., bioimaging, tumor marker detection),
aiming to enhance students' comprehensive application abilities. This provides a promotable paradigm for
comprehensive innovative experiments in chemistry and related disciplines.

[Key words] Organic Chemistry Teaching; Hemicyanine Fluorescent Dyes; Spectral Instrument Analysis;
Teaching Cases
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