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Abstract: This study developed a method for rapid analysis of nirmatrelvir, ritonavir and oseltamivir
based on ultra-high performance liquid chromatography—quadrupole-time-of-flight tandem mass spec-
trometry (UPLC-Q-TOF-MS/MS) technique. The MS/MS fragmentation mechanisms for these three
antiviral drugs were studied in detail. An automatic interpretation algorithm built by machine learning
enables standard-independent identification, with 100% detection rate even at 1% spiked level in se-
rum. It showed sufficient recognition ability for low-abundance fragment ions. The system could effec-
tively distinguish target compounds from matrix interferences. It demonstrated good specificity in the
model test. Using this method, nirmatrelvir, ritonavir, and oseltamivir were successfully separated
and identified in real drug samples with matching scores all above 85. This study thus provides new
ideal and technical support for the quality supervision of antiviral drugs.
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Fig. 1 High resolution MS/MS spectrum of nirmatrelvir
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Table 1 MS/MS data and automatic interpretation results of Paxlovid and a marketed generic drug
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