Electrochemical Determination of Amphetamine in Street Samples
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Amphetamine (Fig. 1) is among the most prevalent synthetic stimulants on the European illicit drug market [1]. Street samples are frequently adulterated with substances such as caffeine and paracetamol, which complicates their rapid and reliable analytical identification. Therefore, there is a growing demand for selective and rapid methods for amphetamine determination in real-world samples.
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Fig. 1: Chemical structure of amphetamine. 
In this work, we present a novel method for amphetamine determination based on ion transfer across a polarized interface between two immiscible liquid phases. Unlike conventional electroanalytical approaches that employ solid electrodes (e.g., boron-doped diamond at ~1.7 V oxidation potentials [2] or derivatized screen-printed electrodes [3]), our approach harnesses interfacial ion transfer, bypassing redox reactions altogether. 
The developed method enables direct amphetamine determination with a limit of detection of approximately 1 µM. Additionally, a Python code was developed to enable automated identification of amphetamine in the analyzed samples. The implemented algorithm is based on the analysis of voltammograms recorded in the presence of a model ion serving as an internal reference standard. The analytical performance of the proposed approach was evaluated using nearly 300 street samples seized by law enforcement agencies. The obtained results showed good agreement with reference chromatographic analyses, confirming the potential of the method for routine forensic applications.
In parallel, efforts are being made to extend the analytical platform with a colorimetric response. Combining electrochemical detection with a simple visual readout may lead to the development of a dual-response sensing system, integrating the analytical reliability of electrochemical measurements with the intuitive interpretation offered by conventional color-based drug tests.
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