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Development of liquid chromatography-tandem mass
spectrometry method for testing animal injection solutions
contaminated with B-lactam antibiotics

Wen-Hua Lin

Abstract

Currently the surveillance system for harmful substances in animal drugs in the
domestic market is incomplete. For non-penicillin products, testing is necessary to
ensure that there is no contamination of penicillin, hormone, or cephalosporin drugs,
in accordance with Article 34 of the Guidelines of Good Manufacturing Practice
(GMP) for Veterinary Drug Manufacturers. The U.S. Food and Drug Administration
(FDA) requires the detection of penicillin G and ampicillin residues in
non-beta-lactam drugs at the level of 0.03 ppm. The measurement of
cross-contamination is codified at 21 CFR 211.176 and 436.104, with a minimum
detection limit of 0.006 ppm. Because of the high risk of contaminating regular
pharmaceuticals in the domestic market, it is necessary to establish multiple
inspection technology for the twelve most used beta-lactam antibiotics, using the
ultra-high-performance  liquid  chromatography-tandem  mass  spectrometry
(UHPLC-MS/MS) method. This method employs positive and negative ions of the
electrospray ionization (ESI) which are switched in multiple reaction monitoring
(MRM) mode. The linear regression coefficients for the pure solvent calibration curve
concentration ranging from 0.5 to 50 ppb were all greater than 0.995, with a limit of
detection (LOD) of 0.2 ppb and a limit of quantification (LOQ) of 0.5 ppb. The
recovery rate of twelve beta-lactam antibiotics in drug products of injection were
found to be within the range of 80 to 101% for concentrations of 0.5 ppb and 2.5 ppb.
The specificity check showed no interference signals at the same time point. The
relative standard deviation (RSD) of intra-day precision was 1.21 to 5.52, and the
RSD of inter-day precision was 1.49 to 7.79. This method could be used for
monitoring non-beta-lactam drugs in domestic animal medicines or as a cleanliness
analysis method for domestic manufacturers.



