
 

 

In-Licensing Opportunity – two-dimensional mass spectrometry in any inexpensive 
linear ion trap 

A University of Warwick team, led by Professor Pete O’Connor, has available for licence 
intellectual property relating to a method of two dimensional mass spectrometry, to be utilised 
in any mass spectrometer containing a linear ion trap.  

BACKGROUND 
 
Mass spectrometry (MS) is a widely used technique to 
measure the mass-to-charge (m/z) ratios of ionised 
molecules, in order to deduce their elemental 
composition. Beyond this, tandem MS (MS/MS) 
techniques fragment the precursor ions and yield the 
m/z ratios of the fragment ions, thus providing 
information regarding the chemical structure of the 
precursors (e.g. sequencing for DNA). In a complex 
sample, MS/MS usually requires ion isolation prior to 
fragmentation, to ensure that all fragments originate 
from the precursor ion. In scenarios where isolation is 
not possible (such as when the resolution is limited, or 
masses are very similar, or the sample is very complex), 
interpretation of the spectra becomes difficult or 
impossible, as it cannot be determined which fragment 
is derived from which precursor. 

Two-Dimensional MS (2D MS) is a technique inspired by 
2D NMR pulse sequences, and offers an improved 
method to MS/MS for the analysis of complex samples. 
The 2D MS technique correlates precursor and fragment 
ions without prior isolation, and is composed of a pulse 
sequence which applies voltages to the electrodes of 
the mass analyser in order to modulate the precursor 
ion in and out of a fragmentation zone.  Since fragments 
will then be generated with the same modulation 
frequency as the precursor, 2D MS studies allow for 
correlation between precursor and fragment ion peaks, 
without the need for precursor ion isolation. Currently, 
2D MS is implemented exclusively on high-resolution 
Fourier Transform Ion Cyclotron Resonance (FT-ICR) 
mass spectrometers, which are expensive to (i) 
purchase (about £1m) and (ii) maintain, due to the 
requirement for cryogenic liquids. In addition, each 2D 
MS experiment on an FT-ICR mass spectrometer 
requires typically 30-60 minutes. 

INVENTION 
 
The Warwick team has developed methods for the 
implementation of 2D MS on ubiquitous, lower 
resolution MS instruments, by use of SIMION ion 

trajectory calculations. This simulation software is 
commonly used as a basis for developing novel MS 
instruments, and in this area of research is well aligned 
with development as the findings correlate well to 
commercial instrumentation. 

 

 

Linear ion trap with laser for fragmentation and 

necessary electronics. 
 
The product will consist of the necessary electronics and 
data analysis software, which uses the same hardware 
regardless of the sample nature. These electronics and 
software can be simply used with any MS instrument 
which contains a linear ion trap or quadrupole ion trap 
and for which ion fragmentation can be performed 
inside that same ion trap using a laser, electron beam, 
ion reactions, or collisions. 

 

After precursor ions are trapped, their radius is 
modulated and they are fragmented. 



 

 

BENEFITS 
 
The invention applies to all mass spectrometers 
containing a linear ion trap (LIT) or quadrupole ion trap, 
making this technique applicable to LIT, q-TOF, orbitrap, 
FT-ICR, and triple-quadrupole, with modest 
modifications.  

The key potential benefits of the technology are 
expected to be: 

 2D MS will no longer be exclusive to FT-ICR mass 
spectrometers (about £1m), and is expected to be 
possible on ubiquitous, cheaper (£200-500k) mass 
spectrometers. 

 Speed: Faster acquisition times for the generation of 
2D MS data compared with FT-ICR: coupling the LIT 
with a mass analyser with a fast duty cycle can lead 
to acquisition times shorter than 10 s, compared to 
30-60 minutes using FT-ICR. This makes our 2D MS 
technique compatible with LC or GC timescales.   

 Quality of data: Increased amount and complexity of 
data acquired compared to 1D MS.  

 
Abundances of precursor and fragment ions are 
correlated in the 2D MS experiment. 

 
2D mass spectra show the correlation between precursor 

and fragment ions in a single map. 
 

TARGET PARTNERS 
 
The technology is expected to be of interest to 
companies who are developing MS instruments. 

PATENT & PUBLICATION 
 
A patent application (GB1615469.2) filed 12 September 
2016, by the University of Warwick, entitled, Mass 
Spectrometry.  

CONTACT 
 
Further information is available on request from 
Dr Shum Prakash, Warwick Ventures Ltd, Tel: +44 (0) 24 
7657 4145, or via email: s.prakash@warwick.ac.uk   
Warwick Ventures Ltd is the commercial arm of the 
University of Warwick.  
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