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The analysis of potentially genotoxic impurities (PGI) in an active pharmaceutical ingredient (API) is a challenging task. The target limit of detection for a “PGI in API”-method is about 500 times lower than for classical impurity analysis (1 ppm versus 0.05%), while the target solutes with a structural alert functionality cover a broad range of polarities and volatilities. It is clear that classical methods using direct introduction of the sample (API in solution) cannot be used or at least major modifications are needed to allow a robust and accurate determination of the target PGI.

In this presentation, a method selection chart will be presented that can be useful for guiding method developers through GC-MS and LC-MS techniques that can be used to analyze different classes of PGI at trace levels in different API. Based on solute volatility and polarity, 

several sample preparation and sample introduction methods, including static and dynamic headspace, solid phase micro-extraction, solid phase extraction and micro liquid-liquid extraction are evaluated and combined either with GC-MS or LC-MS. Hereby also attention is paid to automation, miniaturization, toxic solvent reduction and hyphenation. System set-up and performance is illustrated by several examples.
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