Adding Colour to Ion-Selective Sensing
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Ion-selective sensors typically rely on a receptor composition comprising an ionophore and an ion-exchanger
embedded within a plasticized polymeric matrix. These components are generally not optically active, resulting in
conventional electrochemical, potentiometric ion-selective sensors that are colorless.

Incorporating dyes into ion-selective membranes presents an attractive challenge, potentially enabling the
extension of highly selective sensors to other detection modes, such as absorption (colorimetry) or emission
(fluorimetry). Even more challenging is achieving this enhancement without disrupting sensing performance or
inducing undesired pH sensitivity. This can be accomplished using Nile Blue and/or Nile Red dyes [1].

The inclusion of these dyes in ion-selective membranes offers several advantages, including the ability to record
ratiometric signals. Furthermore, it enables tracing of sensor pretreatment [2] and utilizing this process as an
analytical signal itself [3].

Acknowledgments

The authors gratefully acknowledge financial support from the National Science Centre, Poland, through project
OPUS 21: “Optical emission insight into processes occurring in the ion-selective sensors operating under

electrochemical trigger — towards ion-selective spectrofluoroelectrochemistry”, grant no. UMO-
2021/41/B/ST4/03401
References

[1] A. Konefal, P. Pigtek, K. Maksymiuk, A. Michalska, Sens. Actuators B: Chemical, 391 134022 (2023).

[2] E. Stelmach, K. Wegrzyn, P. Pigtek, K. Maksymiuk, A. Michalska, Sens. Actuators B: Chemical, 422, 136653
(2025).

[3] D. Buczynska, E. Stelmach, M. Jankowska, A. Ruszczynska, P. Pigtek, K. Maksymiuk, A. Michalska, Talanta,
286, 127497 (2025).



