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Figure 1 The chemical structure, absorption and fluorescent spectrum of Ir—ppy—

pbm(A,=350 nm)
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Figure 2 Changes in fluorescence spectra and fluorescence intensity of Ir-py—pbm at

different concentrations of Cu®*
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Figure 3 Fluorescence spectra of Ir-ppy—pbm in the absence and presence of
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Figure 4 Fluorescence intensity of Ir-ppy—pbm in the presence of various
metal ions and in the absence/presence of Cu* in aqueous solution
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Figure 5 Fluorescence spectra change of Ir-ppy—pbm with the increase of pH, and
variation of the ratio of fluorescence intensity at 525 nm to 590 nm with pH
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Figure 6 Fluorescence imaging of Ir-ppy—pbm in PC12 cells in the presence of increasing amount of Cu*ions
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Study of Fluorescent Probe for Copper lon(1l) and pH Detection
Based on Iridium Complex

ZHAO Jiecheng, XIE Mengting, MAI Xufeng, YU HuiJuan
(School of Chemical Engineering and Light Industry, Guangdong University of Technology , Guangzhou 510006, China)

Abstract: Copper is an essential trace element for the human body. Rapid and real-time detection of copper ions is of great
significance for environmental monitoring and disease diagnosis. In this paper, a bifunctional fluorescent probe Ir-ppy-pbm was
synthesized by combining the salen ligands with metal iridium (Il ), and its effect on copper ions(IT) and pH detection were
studied using ultraviolet absorption spectroscopy, fluorescence spectroscopy, laser confocal imaging and other techniques. The
results show that Ir-ppy-pbm can selectively combine with copper ions (II) and shows a sensitive fluorescence on-off
phenomenon after combination, with a detection limit of 58 nmol-L ', which is much lower than the allowable content of
copper ion (I1) in drinking water recommended by the World Health Organization (30 pmol-L."') and copper ion levels in
human blood (1.7—3.9 pmol-L " '). The results of cell imaging showed that Ir-ppy-pbm could penetrate the cell membrane,
accumulating in the nucleus, and monitoring the copper ion level in the cell. Meanwhile, Ir-ppy-pbm exhibits a sensitive
fluorescence response to pH. Its fluorescence signal at 590 nm can be used for pH detection in a wide range, while the ratio of
fluorescence intensity at 525 nm to 590 nm can be used as a ratiometric pH fluorescent probe under strong acid conditions.

Keywords: fluorescent probe;iridium ([[[ ) complex;ions detection;copper ion;pH probe
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