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Methodologies for the separation of chiral drugs by Iiquid 
chromatography: jrom analytical lo preparalive scale 

A.E. Ribeiro3.*, A.E. Rodriguesb and L.S. Pais3 
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In the last decades, direct resolution of enantiomers by liquid chromatography 
llsing chiral stationary phases (CSPs) has been a vel)' popular technique. Due to the 
developrnent of new and more stable CSPs and also by exploring and developing new 
and more efficient modes of operation, the use of chiral liquid chromatography, from 
lhe analytical scale Ihrough high-perfonnance liquid chromatography (HPLC) lo lhe 
preparative and industrial scales through simulated .moving bed (SMB) lechnology, has 
gained a renewed interest. 

The chiral separation process is a complex task, govemed by several interactions 
between the chiral solutes, the solvent and the chiral stationary phase. Optimization of 
these interactions involves the selection ofthe proper combination that allows the better 
separation performance. However, a "better" separation has a very different mean if we 
have an analytical or a preparative point of view. While at an analytical scale, the main 
goal is to achieve high resolutions, at a preparative and industrial scale, the goal is 
nonnally to perform economic attractive separations. In other words, and among others, 
is to have high productivities, high purities, low solvent consumption and, if possible, 
solvent recovery and recycling. Considering these differences, it is not surprising that, 
for the same separation, a given solvent composition will be a good choice at the 
analytical scale but will not be the better solution for the preparative and industrial 
process. 

This work will presenl lhe '1'elhodologies f!).r the separation of chiral drugs by 
liquid chromatography at both analytical and preparative scales, developed in the last 
years by the LSRE group. This includes the screening of mobile phase composition, the 
measurement of solubilities and equilibrium adsorption data, fixed bed (breakthroughs) 
experiments and the design strategies and experimental operation of preparative and 
5MB separation processes. Simulation and experimental results will be presented for 
different case studies, namely the separation of non-steroidal anti-inflammatory drugs \, 
(the separation of ketoprofen and flurbiprofen enantiomers) and an antihypertensive 
drug (the separation ofnadolol stereoisomers).l-S 
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