Exploring Electrochemical Interfaces for Codeine Analysis
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Codeine (COD, Fig. 1) is an opioid drug widely used for its antitussive and analgesic properties [1]. Due to its metabolism to morphine and its potential misuse, the development of simple, reliable and sensitive methods for its determination remains an important analytical challenge [2].
In this work, three electrochemical approaches for codeine detection are presented and compared. The first platform is based on graphite–silicone electrodes fabricated using direct ink writing technology and modified with polycation/polyanion multilayers. The second approach utilizes carbon black–poly(lactic acid) electrodes modified in situ with boron-doped diamond particles. The third strategy employs electrochemistry at the electrified liquid–liquid interface, allowing investigation of codeine transfer across the water/1,2-dichloroethane interface.
For each platform, analytical performance was evaluated by determining parameters such as sensitivity, linear range, limit of detection and limit of quantification. The obtained results were subsequently compared to assess the advantages and limitations of the proposed sensing systems. The study provides insight into the applicability of different electrochemical platforms for codeine determination and highlights their potential for analytical and forensic applications.
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Fig. 1: Chemical structure of COD.
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