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High-performance liquid chromatography with electrochemical detection (HPLC-ECD) has proven to be of significant value in analysis of a broad array of physiologically active molecules. Thanks to its unique selectivity and sensitivity, it represents an excellent yet economical alternative to frequently used mass-spectrometric detection. Two pharmaceutical applications of HPLC with different modes of electrochemical detection are presented.
We developed a simple, fast and sensitive HPLC method employing dual-channel coulometric detection for the determination of peroral antidiabetic drug repaglinide in human plasma. Rosiglitazone was used as an internal standard. The limit of detection (LOD) was established at 2.8 nmol L‒1, and the lower limit of quantification (LLOQ) at 8.5 nmol L‒1. The developed method was applied to human plasma samples spiked with repaglinide at therapeutical concentrations. It was confirmed that the method is well suitable for pharmacokinetic studies or therapeutic monitoring[1].

Recently, boron-doped diamond (BDD), a novel electrode material suitable for HPLC applications, has now become commercially available. The most remarkable feature of BDD electrodes is their high overpotential for both anodic and cathodic range, unlike other currently known materials [2]. Thanks to these unique properties, BDD electrodes broaden quite remarkably the application range of electrochemical detection [3]: Compounds which were not electrochemically detectable so far, can be now detected using BDD electrodes.

Sildenafil citrate and vardenafil hydrochloride are widely used as selective inhibitors of cyclic guanosine monophosphate (cGMP)-specific phosphodiesterase type 5 (PDE5) inhibitors in the treatment of erectile dysfunction. Sildenafil (ViagraTM, Pfizer) and vardenafil (LevitraTM, Bayer) are structurally closely related derivatives of piperazine. At very high working potentials (over +1200 mV, vs. Pd/H2), these compounds provide good anodic response. We demonstrate that this oxidation signal can be used for their effective simultaneous HPLC-ECD determination in various sample types.

[1] D. Jirovsk?, Z. Barto?ov?, J. Skopalov? and V. Maier, Electrochemical characterization of repaglinide and its determination in human plasma using liquid chromatography with dual‑channel coulometric detection. J. Chromatogr. B, in press.
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