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On the effect of mobile phase composition on
thermodynamic properties of zwitterionic teicoplanin-
based 2-pm superficially porous particles
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The effect of the mobile phase composition on thermodynamic properties of novel
zwitterionic macrocyclic glycopeptide chiral stationary phase (CSP) has been
evaluated.

The CSP used has been made on latest-generation 2-um superficially porous
particles (SPPs), functionalized with teicoplanin by means of a proprietary bonding
protocol that allows to obtain its zwitterionic version.

The investigation of thermodynamic behavior has been performed by calculating
adsorption isotherms in both hydrophilic interaction liquid chromatography (HILIC)
and reversed phase (RP) modes [1,2]. The study of absolute and excess adsorption
isotherms allowed to gain information on surface heterogeneity in terms of
adsorption energy distribution, types of adsorption sites, preferential adsorption of
one of the component of the binary mobile phase and to investigate if the mobile
phase composition has an effect on both the binding constants of enantiomers and
the enantioselectivity of the CSP.

On the one hand, excess adsorption isotherms have been calculated by means of
the minor disturbance method [3]. The excess of both methanol (RP) and
acetonitrile (HILIC) over water was determined from linear perturbations on a
series of equilibrium concentrations, when a steady-state equilibrium between
mobile and stationary phase has been reached. On the other hand, adsorption
isotherms of Z-D,L-Methionine enantiomers have been studied by using the so-
called Inverse Method (IM). Results have revealed that the adsorption mechanism
in both RP and HILIC mode can be described by means of a competitive Bilangmuir
isotherm, which accounts for the presence of two different adsorption sites: one
selective, responsible for the chiral recognition mechanism, and one nonselective,
in which the two enantiomers identically behave.
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