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Three Modes of Retention on the Same Stationary Phase:  Separating Pharmaceutical Compounds using Aqueous, Aqueous/Organic and Organic Eluents
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The separation medium presented in this study provides a mechanism for addressing the challenging problems while maintaining the ability to analyze compounds commonly done in reversed phase HPLC.  One such feature is the ability to utilize mobile phases ranging from 100% aqueous to completely organic for the analysis of ionic/polar compounds as well as solutes which are highly hydrophobic.  The modes of separation include reversed phase, aqueous normal phase and organic normal phase.  The three modes are generally found to some degree on all hydride stationary phases encompassing a range of organic moieties attached to the surface. For hydride materials in the aqueous normal phase bases are retained under acidic conditions in high organic content mobile phases so it is not necessary to use high pH eluents that can damage many instrumental components such as pumps and valves.  A hydride material having an organic moiety bonded to the surface can even function in the organic normal phase mode, i.e. compounds with polar/ionic functional groups are retained in mobile phases such as hexane/ethyl acetate.  Another feature of stationary phases with hydride surfaces is their rapid equilibration after a gradient.  In a typical reversed-phase gradient with hydrophobic solutes, reproducible retention times are found after only one minute of equilibration between runs.  Because of the multimodal capabilities of the hydride materials, reverse gradients (from high organic content to a more polar composition in the mobile phase) can also be run for selective retention and elution of polar compounds. A variety of compounds from small basic molecules to peptides are retained by hydride-based stationary phases in the aqueous normal phase (ANP) mode.  In the ANP mode retention increases as the amount of organic modifier in the mobile phase increases.  Thus with aqueous mobile phases there is a normal phase mechanism.  The types of compounds that are retained by ANP are those that are unretained by typical reversed phase materials.  On the hydride based materials, some compounds are retained by reversed phase, some by ANP and some by a combination of both mechanisms.  Therefore a single column can separate complex mixtures that have only polar compounds, only nonpolar analytes or both polar and nonpolar species.  









