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The enantioseparation of chiral pharmaceuticals drugs is of major
interest in the pharmaceutical industry, aiming to separate the
therapeutically active enantiomer from the distomer, which is required by
the regulatory authorities around the world. Capillary
electrochromatography (CEC) is an analytical separation techniques that
can be successfully used for enantioseparations. For this purpose,
different types of chiral stationary phases (CSPs), in particular those
based on polysaccharide-derivatives are of interest. In many separation
techniques, including CEC, generic separation strategies were defined to
facilitate the method development by limiting the number of
experiments. They are built as a decision tree which guides the analyst in
sequential steps to a successful separation. Improvement or updating
these strategies is still necessary to keep pace with the development of
new commercial stationary phases that need to be evaluated.

In this work, an existing chiral separation strategy for acidic
pharmaceutical compounds using capillary electrochromatography, was
updated. The updated strategy included a chlorinated polysaccharide-
based CSP as part of the screening conditions because it showed added
enantioselectivity and an improved success rate compared to the non-
chlorinated CSPs that initially were included in the strategy. Afterwards,
this new strategy was combined with another updated chiral separation
strategy defined for non-acidic pharmaceutical compounds. The joint
strategy summarizes the complete approach to develop a chiral
separation method in CEC for all types of pharmaceuticals.

Additionally, a comparison between CEC and different chromatographic
techniques (normal-phase liquid chromatography, reversed-phase liquid
chromatography, polar organic solvent chromatography and supercritical
fluid chromatography) was performed to evaluate the position of CEC
among these separation techniques. The screening approaches, defined
earlier for the above separation techniques, are applied on a test set of
cathinone and amphetamines drugs, to compare their success rates. In
the second part of the study, the CEC-strategy stationary phases were
screened in all above separation techniques at their specific screening
conditions, to evaluate their performance at these conditions, in these
techniques compared to that in CEC.

Summarized, in the strategy defined in this thesis, focus was on
developing good and many separations. Hopefully it may contribute to
the development of chiral separation methods, prior to their validation
and real-life application.
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