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Short Abstract — An 8-channel (octuplexed) ion mobility-mass
spectrometer is being developed to meet the demands for highly
sensitive, fast temporal response analysis of cellular secretions.
Parallel analysis approaches allow for a number of novel
experimental methods including sample partitioning
(throughput and temporal resolution), interleaved control
experiments (validation) and real-time calibration runs
(measurement accuracy). The 8-channel instrument will
incorporate a completely parallel, dispersive multidimensional
(size and mass) analysis and is designed for complete 2D
spectral acquisitions in under ca. 1 min with near real time
response. The challenges, both technical and conceptual, will
be presented in light of current progress.
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I. INTRODUCTION AND PURPOSE

THE cellular secretion profile is highly complex both in
terms of molecular diversity and the high dynamic range
of concentrations represented. Mass spectrometry (MS) has
been utilized successfully as a high-throughput (<1 min)
analysis for secretion analytes, however, significant sample
cleanup (extraction and separation) is required prior to MS
[1,2]. Ion mobility (IM) is a complementary technology to
MS that provides a rapid (Us-ms) post-ionization separation
on the basis of analyte size. IM combined with MS (IM-
MS) improves the MS analysis by partitioning signal from
noise and providing chemical class-specific correlation
information for analyte identification purposes [3,4].

Both partially multiplexed LC-MS and fully multiplexed
MS have been developed [7-9]. Here we describe a
completely multiplexed IM-MS instrument where 8 separate
IM and MS analysis stages are run in parallel under a
common vacuum system and electronics. A number of
methods can be utilized with this octuplexed IM-MS,
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including (i) 8 identical experiments summed to improve
sensitivity (ion counts/second) (ii) interleaved experiments
with standards/controls, and (iii) 8 separate experiments,
such as fraction analysis or offset temporal response from a
cellular excretion.

II. DESCRIPTION OF INSTRUMENTATION AND METHODS

The 8-channel (8x) IM-MS instrument is being developed
in modules so that each component can be tested and
validated before assembly. Each module is designed in
silico (CAD) and undergoes rigorous computer modeling for
gas flow (COMSOL) and ion trajectory (SIMION) dynamics
prior to fabrication. This is a critical strategy for developing
any complex instrument platform. The instrument modules
are (i) 8x electrospray source (ii) 8x ion funnel for ion
focusing and temporal modulation (iii) 8x IM spectrometer
(iv) 8x converging ion funnel array, (v) ion focusing/shaping
optics, (vi) orthogonal time-of-flight MS with 8 discrete ion
beams, and (vii) an 8-anode time-to-digital ion detector. An
8x Faraday ion detector is also utilized for testing purposes.

III. CONCLUSION

Theoretical design and simulation considerations are
presented. Currently, modules (i), (ii) and (iii) have been
designed and constructed and the custom vacuum system is
being fabricated for initial testing.
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