Detection of 1-Methyl-4-N-nitrosopiperazine (MNP) in antitubercular drugs using MIP based sensor
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1-Methyl-4-N-nitrosopiperazine (MNP) constitutes toxic contamination of rifampicin, an anti-tuberculotic drug. Therefore, methods of nitrosamines determination are needed. Especially in field of pharmaceutical products quality control [1,2]. Nitrosamine detection methods that utilize chromatographic techniques with mass spectrometry detection are labor-intensive, time-consuming, expensive, and require the use of complex equipment and appropriately trained personnel. Therefore, fast and inexpensive electrochemical assay based on electrode coated with molecularly imprinted polymer (MIP) was proposed. For that purpose, MIP-film was deposited on the electrode using electropolymerization. 1-Methyl-4-N-nitrosopiperazine was extracted from the polymer, and the current response of the prepared electrode coated with the MIP layer was measured using differential pulse voltammetry. The devised sensor allowed for determination of MNP in pM concertation range with LOD=12.9 pM. Selectivity of the sensor was sufficiently high to determine MNP in samples of pharmaceutical products containing rifampicin, ethambutol, isoniazid and pyrazinamide. The obtained results were cross-validated using LC-MS/MS method.
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Figure 1. Structural formula of MNP, rifampicin, ethambutol, isoniazid and pyrazinamide
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