Development of a new orthogonal ion injection method coupled to dual ion funnel
source for highly sensitive and high-throughput MS analysis
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However, ion funnels utilizing an inline ion
injection method can lead to contamination
of mass spectrometer elements.

Here we describe the implementation of a
new ion injection method that considerably
reduced the contamination of the ion
funnel elements as well as down stream
mass spectrometer components.

Instrumentation

For this study, a quadrupole time-of-flight mass
spectrometer was used. This instrument consists of two ion
funnel chambers that can be operated at two different
pressures. The high pressure funnel can be operated at
pressures up to about 20-30 Torr. The low pressure funnel
is usually operated at 1-2 Torr range.
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Results

Direct comparison between inline and orthogonal injection
methods showed that this method is almost as efficient as
the inline method. The average TIC current for an eight
peptide mixture using orthogonal injection was 87%
compared to the inline injection method. However, close
inspection of individual peptides showed variable results
where some peptides gave more intense signals for
orthogonal injection.

RF amplitude (V)

DC Field (V.cm')

For the orthogonal injection method lowering the RF amplitude significantly reduced the signal transmission
(A). This suggests that the ion and droplet transmission for inline injection is affected by the directional gas
flow through the funnel while for orthogonal injection the gas flow through the funnel is minimum. The same
phenomenon is observed for the DC field gradient across the extension region (B).

pronounced due to the higher gas load.

We developed a new orthogonal ion
injection method that can be coupled to
high pressure or low pressure ion funnel
systems.

The ions are diverted into the funnel using
strong DC and RF fields while the liquid
droplets are moved out of the funnel due to
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