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CHALLENGES IN BIOANALYTICAL METHOD DEVELOPMENT
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High performance liquid chromatography combined with a triple quadrupole mass spectrometer (LC-MS/MS) has become the “gold standard” for quantitative assays in bioanalytical pharmacokinetics studies. Bioanalytical method development involving an LC-MS/MS has unique issues originating from the detector design and from the biological matrices used, and may cause method development to be challenging at times. This presentation will highlight two major issues which are common in bioanalytical method development: Matrix effect and Carryover.

Matrix effect is interference from matrix components that are unrelated to the analyte and may cause both ion enhancement and ion suppression. These effects can be caused by ionization competition of co-eluting components; “cross-talk”; in-source fragmentation; and low or variable analyte recovery due to strong binding of the analytes to biological matrices. Matrix effect can cause significant errors in precision and accuracy, thereby invalidating the assessment of pharmacokinetic results based on bioanalytical LC-MS/MS assays.

Carryover is caused by “sticky” compounds which are left after the chromatographic run has completed its cycle. At the following run, these leftovers contribute to the analyte signal, and can cause errors in quantiataion, especially at the low limit of detection (LLOQ level). The carryover source may be found in multiple sites in the chromatographic system such as the injector, the auto sampler, tubing and the column. The LC-MS/MS high sensitivity enhances this phenomenon, and makes this issue a challenging step in bioanalytical method development. 

In this presentation, we will discuss real life examples from bioanalytical method development; we will show examples of how these problems may be resolved, and what precautions may be taken to minimize these negative effects.
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