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HYDROPHILIC INTERACTION LIQUID CHROMATOGRAPHIC (HILIC) - 
A POWERFUL SEPARATION TECHNIQUE!
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epn@mercksequant.com
Small polar and hydrophilic compounds often lack retention on conventional reversed-phase columns. Then normal-phase liquid chromatographic methods may be an alternative, but they are generally not desirable for routine applications due to poor reproducibility and problems when interfacing with mass spectrometry (MS).

Hydrophilic interaction liquid chromatography (HILIC) provides an alternative approach to effectively separate small polar compounds on polar stationary phases [1,2]. The more polar compound the more strongly it will be retained in HILIC, where typically 70-90 %(v/v) acetonitrile and a volatile buffer salt is used in the mobile phase. This feature makes HILIC highly suitable for MS detection and it often improves the MS sensitivity compared to alternative techniques for a polar compound [3, 4].

Water is the strong solvent and, although not extensively studied, the fundamental retention mechanism is hydrophilic partitioning [1,2,4] of an analyte between the mobile phase and the water enriched stationary phase. A rule of thumb says that if a compound doesn’t have retention on a reversed phase column then it will be retained in HILIC. This attractive behavior of HILIC is also a source of problems when used for the first time. The chromatographer is typically used to “think” reversed phase, but when starting to work with HILIC it is important to “think different!” For example, samples should not be dissolved in water since this is the strong solvent. It may therefore also be necessary to change and optimise the sample pre-treatment. This can offer an extra advantage when plasma proteins are precipitated in acetonitrile and the sample can then be directly injected after centrifugation, without the need for evaporation to dryness and re-dissolving in mobile phase.

An interesting option may also be to use HILIC for a polar analyte that is retained, but weakly, on a reversed phase column. In particular, peptides [5] may show retention on both reversed phase and HILIC columns, enabling orthogonal and two-dimensional separations.

The characteristics of the hydrophilic stationary phase may affect and in some cases limit the freedom of choice when deciding on mobile phase composition, ion-strength, or buffer pH value, since other mechanisms than hydrophilic partitioning could take action. The use of mobile phase gradients is desirable sometimes and it is then also necessary to “think different”.
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