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Capillary-based analytical systems offer powerful platforms for microanalytical studies, combining minimal sample consumption, low dead volumes, and flexible integration of injection and detection components. Among the most widely used configurations are capillary flow injection analysis (CFIA), capillary batch injection analysis (CBIA), and capillary electrophoresis (CE). These systems provide versatile foundations for coupling with electrochemical and mass spectrometric detection techniques.

Electrochemical (EC) methods are particularly well suited for capillary systems because of their inherent miniaturization and flexible electrode configurations. EC components can be positioned either at the inlet or outlet of the capillary, with each arrangement offering distinct advantages. In this presentation, both approaches and their applications will be presented. Coupling EC cells with mass spectrometry (MS) is readily achieved using small inner-diameter capillaries, which enable rapid transfer of electrogenerated species to the mass spectrometer [1]. Real-time EC–MS experiments will be presented to highlight the capabilities of these systems. Alternatively, electrochemically generated products can be introduced directly into CE, allowing separation prior to highly sensitive MS detection.

Capillary electrophoresis with electrochemical detection is a long-standing area of research in electroanalysis. Recent developments extend this concept through dual-detection strategies, in which EC detection provides sensitive, stable signals—particularly in non-aqueous media—while MS delivers complementary structural information for analyte identification and verification of peak purity. Examples of these dual-detection approaches demonstrate how combining EC and MS can enhance both analytical performance and information content [2].

Overall, this presentation highlights the multiple strategies for integrating electrochemistry with capillary flow systems, illustrating the flexibility, sensitivity, and complementary detection capabilities achievable with these approaches.
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