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Electrospray ionization (ESI), introduced by John Fenn in 1989 and recognized with Ve B | - !
the Nobel Prize in 2002, has been central to the evolution of mass spectrometry- Droplet NO | ~orr000Hz | BB > o g b |
based proteomics. Despite decades of refinement, the fundamental spray physics T T A) MM
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speeds and sensitivities that can reveal previously masked instabilities In the = 0.05-100 kHz - Commercial column w/blunt emitter '
electrospray process. Specifically, the oscillatory nature of common ESI spray modes D —
— spindle, pulsed cone-jet, and multi-jet — can introduce signal dropout and
compromise LC peak shape for relative quantification, particularly in complex Cone-Jet YES SteadNy?State .
proteomics experiments and emerging clinical proteomics workflows. This work
revisits the foundational 2004 manuscript "Automated Orthogonal Control System _—
for Electrospray lonization" (JASMS, 2004) in the context of modern instrumentation bUlsed VES Ves . |
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The top chromatogram was collected with the sub 2 um C18 packed

| v S / PicoFrit® column material and the bottom chromatogram was

M et h Od S Multi-Jet YES Can Be 2 | collected with the sub 2 um packed column with blunt end emitter.
—— ldentical LC and ESI conditions. 18Hz acquisition speed.

Thermo Pierce™ Hela cell tryptic digest (100 ng on-column) was separated using a Visualization of common spray modes observed during low-flow Resolve™ Column w/ PicoFrit® k NL=2.06E9
Dionex™ 3000 nanoHPLC (300 nL/min). Two columns were compared: the New ESI. Note the only spray mode that is non-oscillatory is the N
Objective Integrity™ PicoFrit® Resolve™ (75 um x 250 mm, sub 2 pm C18, integrated pseudo steady state cone-jet mode. All other modes have time- ﬂ ﬂ
PicoFrit emitter) and a commercially available blunt ended emitter column (75 um x dependent (oscillatory) aspects. These are the most common
250 mm, sub 2 um C18, integrated emitter). A 30-minute acetonitrile gradient (2- modes that are seen in practice with nanospray LC-MS. There are
35% B, 0.1% formic acid) was employed under identical conditions for both columns, additional electrospray modes not shown.
with emitter voltage fixed at 1800 V. Data were acquired on a Thermo Orbitrap W W
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2 m/z isolation, 350-1600 m/z) for peptide and protein identification, and (2) MS1-only 1900 V . .
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mode at ~18 Hz (30,000 resolution, 375-1200 m/z) to assess chromatographic peak , Commercial column w/bjunt emitter
shape and spray stability. Data analysis employed Thermo FreeStyle™ 1.8, Skylineg,
the Trans Proteomic Pipeline, MSconvert, and custom Python 3.12/pyOpenMS H

software for selected ion chromatogram (SIC) extraction. Triplicate injections were
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 Older methods such as data-dependent acquisition, mask spray stability

using a 30-minute gradient with
different size porous packing in the
same column format. Resolving power
for the 1.5 um packed column can now
be utilized with fast acquisition, modern
Mass spectrometry instruments.

deficiencies.

 Emitter geometry plays a critical role in establishment and delivery of a
stable ESI signal.

« Asharp, fritted emitter maintains stability with changes in mobile phase
composition.

« PicoFrit® based columns provide the stability and robustness needed to
Mmaintain consistent data quality.
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