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ABSTRACT

It is relatively easy to collect chromatographic measurements for a large number of analytes especially if one uses chromatographic methods coupled with mass spectrometry detection. Such data have often a
hierarchical or clustered structure. For example, analytes with the same log P and pK, tend to be more alike in their retention than analytes chosen at random from the population at large. Multilevel models recognize the
existence of such data structures by assigning a model for each parameter with its parameters also estimated from the data. In this work we propose such a multilevel (hierarchical) model to describe the retention times
obtained for two series of organic modifier content collected at different pH for a large series of acids and bases. It consisted of (i) the same deterministic equation describing the retention for all analytes, (ii) the covariate
relationships relating various physicochemical properties of analyte to the chromatographically-specific parameters trough the Quantitative Structure Retention Relationship (QSRR)-based equations, and (iii) the stochastic
components of intra-analyte and inter-analyte (residual) variability. Determination of the parameter, inter- and intra- compound variability characterizing the whole “population” of analytes provides a possibility to use
Bayesian inference methods of parameter estimation from the limited set of chromatographic experiments to obtain the parameters’ estimates and predictions for the specific analyte (and uncertainty around these values).

1) COLLECT THE GRADIENT DATA FOR A LARGE GROUP OF DIVERSE ANALYTES
Methods Peak tracking using ESI-TOF-MS detection Raw Data
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2) DEVELOP AND VALIDATE HIERARCHICAL MODEL THAT GENERALIZE TO ALL ANALYTES

Model Parameter estimates Validation
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3) USE IT IN YOUR LAB FOR INFERENCE, PREDICTIONS, AND DECISION MAKING

Parameter estimation and predictions from the Decision making. What are the best chromatographic
limited set of chromatographic experiments conditions for the next experiments?
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