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The Ionique is a lightweight multi-ionization platform which

allows software selection of one of three ionization modes.

The updated software is intuitive simplifying the operation.

Good reproducibility, high sensitivity, and minimal carryover. Is

observed. Multiple ionization modes is helps bacteria

identification. The first vMAI single automated probed and

vMAI multi-mode vacuum ionization source is presented.

The MSTM Ionique upgraded platform was interfaced to Thermo

Exactive, Q-Exactive Focus, and Waters SYNAPT G2S mass

spectrometers. The platform delivers sample solution using a stainless

steel capillary tubing to the ionization region of the API mass

spectrometer. For ESI, ca. 1 µL of solution is expelled from the capillary

about 1 cm from the MS inlet tube of the mass spectrometer while

voltage is applied to the capillary (for the SYNAPT G2S an inlet tube is

retrofitted). With SAI, the capillary is inserted into the heated inlet tube

before ca. 1 µL of solution is expelled. With MAI, 0.1-0.2 µL of

matrix:analyte solution is expelled from the tube and allowed to air dry

before insertion into the inlet.

Figure 2. MSTM Ionique platform: (1) flange for attachment, (2) 

instrument override, (3) camera, (4) robotic arm, (5) delivery probe, 

(6) matrix container, (7) wash container, (8) sample well plate

MAI, SAI and vMAI are new ionization technologies capable of high

sensitivity and different selectivity relative to ESI and MALDI and operate

without use of high voltages or a laser1,2,3,5. MSTM built the first

automated multi-ionization platform capable of analyses with ESI, MAI,

and SAI and later two different vMAI automated ionization sources4. The

Ionique platform typically delivers between 0.1 and 1 µL of sample

solution from a variety of formats (e.g., 96-well plates) for analysis on API

mass spectrometers. The most extensive use of the multi-ionization

platform was analysis of ca. 5000 bacterial extract sample by ESI and

MAI and fewer with SAI to demonstrate the ability to differentiate various

bacteria even on the strain level. Here we demonstrate a variety of

platform upgrades, methodology improvements, and applications where

multiple ionization delivers superior results.

Ionique Multifunctional Automated Platform

Concept vMAI single automated probe & vMAI

multi-mode vacuum ionization source
Here we present advances in automated multi-ionization mass

spectrometry (MS). The Ionique platform offers ESI, matrix-

assisted ionization (MAI) and solvent-assisted ionization (SAI).
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Figure 1. MSTM Ionique platform on mass spectrometers (A) the 

Thermo Orbitrap Exactive, (B) the Waters Synapt G2S.
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Figure 7. Fingerprint of E. coli strains mv1884 collected using (A) MAI and

(B) ESI on a Q-Exactive Focus.

Figure 5. Mass spectra obtained using MAI, SAI and ESI for ubiquitin

acquired using native conditions. Acquired on a Thermo Orbitrap Exactive.
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SAI, MAI, and ESI: A Comparison

Figure 8. PCA 3D

score plots of E. coli

strains DH5α, DH10b,

Bl21, mv1884, and

Nova blue using (A)

MAI-MS and (B) ESI-

MS fingerprints.

Acquired on a Q-

Exactive Focus. MAI

differentiates 4 of 5

and ESI 2 of 5.

PCA Comparison of ESI and MAI at the Strain Level

Reproducibility Performance of  Ionique

Figure 3. Total ion chronogram collected on the Ionique of (A) ESI-

MS m/z and (B) MAI-MS of Deinococcus radiodurans bacterial

fingerprints.
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Figure 10. (A) vMAI single automated probe, (B) vMAI multi-

mode vacuum ionization source on a Thermo Orbitrap Exactive

Focus.

Figure 6. Ionique automated platform software.  (A) Controls for adjusting 

sampling capillary.  B) Software for selecting method and wells.

Figure 4. SAI-MS automation of 2 pmol µL-1 fexofenadine (A) total ion 

chronogram (TIC), (B) extracted ion chronogram (EIC) at m/z 502, (C) 

mass spectrum using MSTM Ionique on a Thermo Exactive. 
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Figure 9. PCA 3D score plots of a blind unknown (Khoa) bacteria sample.

A) MAI-MS, B) ESI-MS, which was later identified as mv 1884. In this case

ESI provided a better grouping showing advantage of multi-ionization.

Figure 11. Mass spectra of six different analytes obtained using

vMAI multi-mode vacuum ionization source on Thermo Orbitrap

Q-Exactive Focus at 4 seconds/ sample.
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Figure 1: Mass Spectra of DH5 alpha bacteria extract by 

(A) MAI and (B) ESI on the MSTM multi-ionization 

automated platform interfaced to a Thermo Exactive.

Figure 8. Mass spectra of DH5 alpha bacteria extract acquired by (A) MAI

and (B) ESI using the MSTM Ionique automated platform.
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