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Silica-hydride based bonded-stationary phases consist of a silica surface where Si-H groups have replaced most of the silanols (Si-OH) and then C18, cholesterol or other moieties are bonded to it.  This new material has unique properties that are not present for ordinary silica based stationary phases where the residual silanols of these columns control most of the adsorptive properties.  Silica hydride stationary phases display strong retention of acidic and basic compounds with mobile phases containing an aqueous component where retention increases as the amount of the organic solvent (the non-polar constituent) increases. Retention for these compounds is the expected normal phase elution behavior; hence the designation “Aqueous Normal Phase” (ANP) chromatography.  ANP has particular advantages when used with MS.  The use of ANP chromatography is not commonly used because hydride-based materials are relatively new and providing this mechanism in conjunction with RP behavior simultaneously is relatively unknown at this point. This property of dual retention capability (found in all silica-hydride bases phases) has advantages for certain types of analytes particularly when coupled to mass spectroscopy.  The percentage of organic component in the mobile phase where the ANP behavior is exhibited varies depending on the moiety bonded to the silica-hydride surface.  In fact, even the silica-hydride material without additional bonded organic groups possesses normal phase properties.  Therefore, it should be possible to adjust the degree of reversed phase and normal phase retention as the bonded moiety is changed.  Another aspect that can be adjusted to control retention is the organic component in the mobile.  ANP behavior has been demonstrated when using both acetonitrile and methanol as the organic modifier.  A variety of solutes have been shown to have ANP retention on silica-hydride based stationary phases with mass spectroscopy being the means of detection.  An important consequence of the ANP mechanism is improved sensitivity with mass spectroscopy detection.  Operation at high percentages of organic solvent in the mobile phase results in lower noise than is obtained when operating under typical reversed phase conditions, i.e. high amount of water.  With ANP the use of high pH may not be necessary to retain basic compounds which results in less damage to all of the instrumental components such as pump seals, check valves and fittings.



