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ION MOBILITY SEPARATION USING A TRAVELLING WAVE DEVICE COUPLED TO A TIME-OF-FLIGHT MASS ANALYSER

Dr. Metthew Kennedy 
Waters Corporation, Manchester, UK
Matt_Kennedy@waters.com
Ion mobility (IM) spectrometry is a rapid gas-phase separation method where ionic species are driven through a background gas using an electric field.  The rate of drift of an ion species through the gas is dependent on its mobility, which in turn depends on factors such as the mass, charge and collision cross-section with the neutral gas.  The collision cross section is related to the size and shape of the ion and so provides a means of potential differentiation between species of the same nominal mass-to-charge.  Through measurement of ion mobilities, ion structures can be inferred by comparison with computational models. In addition, IM can offer a further, rapid, separation capability for complex mixtures following liquid chromatography and prior to mass spectrometric analysis.   

The last ten years have seen significant advances in ion mobility-mass spectrometry (IM-MS) techniques which, in turn, have lead to a wider interest in the possible areas of application.  The most significant developments in instrumentation have been those which address the inherently low transmission of classical IM devices coupled with MS, including pre-IM trapping of ions and overcoming losses from radial ion diffusion during mobility separation.  These improvements mean that the benefits of mobility separation can be realised without compromising the inherent sensitivity of the mass spectrometer.  

A recent addition to the IM-MS approaches is the Waters Synapt instrument which has a quadrupole-IM-orthogonal acceleration time-of-flight geometry.  In this instrumentation, IM separation is achieved using a repeating sequence of voltage pulses (travelling waves) which propel ions through a background gas.  Ions are periodically overtaken by the waves and the rate at which ions travel through the device is dependent on their mobility. The Synapt has been used for investigation of a wide variety of species ranging from small pharmaceutical molecules to large multi-protein complexes.  Specific examples will be presented to highlight some areas of application of this technology and to illustrate novel functionality provided by the instrument geometry.  Particular focus will be paid to recent investigations into the calibration of the travelling wave mobility separator for determination of collision cross-section data.
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