
 

 

In-Licensing Opportunity – 
improvements to electrospray ionisation 
sources 
A University of Warwick team, led by 
Professor Pete O’Connor, has available 
for licence intellectual property using CI 
to increase the average charge state of 
ions generated by electrospray 
ionisation. 

BACKGROUND 
Molecular analysis by mass spectrometry (MS) requires 
molecules to be charged. Electrospray ionisation is a 
method of generating a range of charge states on 
molecules.  It operates by dispersing a fine mist of 
droplets by electrospray into a large electric field, 
causing the droplets to acquire a charge, and evaporate. 
Upon evaporation, charges are retained on the 
molecules of interest (such as proteins, 
pharmaceuticals, or DNA), only if they have a higher 
proton affinity than the solvent. However, some classes 
of compounds do not undergo successful ionisation by 
ESI alone. The addition of nitrobenzyl alcohol, sulfolane 
or glycerol, is currently the leading method for 
supercharging in ESI, which subsequently increases the 
observed signal intensity. This method, however, is 
unreliable for random peptides and some protein 
samples, and requires additional sample preparation. 
 
Methane chemical ionisation (CI) utilises electron 
impact to ionise methane and produce protonated 
methane: CH5

+ 
 
CH4 + e- → CH4

+. + 2e- 

CH4 + CH4
+.  → CH5

+ + CH3
. 

 

The CH5
+ cation is a Bronsted acid: a highly reactive 

species due to its extremely low proton affinity, 
meaning donation of its proton to other molecules in 
order to form charged species is feasible for almost any 
other molecule. However, CI alone is not viable for the 
study of large biomolecules, as it typically only produces 
singly charged molecules limiting it to the study of 
compounds with low molecular weights. 

INVENTION 
An ionisation device using protonated methane (CH5

+) 
has been developed for improvement of ionisation in 

electrospray ionisation sources. This novel, physical 
approach combines electrospray ionisation with 
methane CI, under atmospheric pressure and inert 
conditions (to avoid combustion with air). Currently, 
there are no methods using atmospheric pressure CI 
(APCI) performed using methane, or in combination 
with electrospray ionisation. By combination of the two 
ionisation methods, the CH5

+ cation can be used to 
protonate, or ‘supercharge’ the molecules of interest 
(which are previously subject to electrospray 
treatment), thus increasing the average charge state of 
the molecules or increasing the total number of charged 
molecules. The Warwick team have shown that 
ionisation of molecular species which would normally 
be difficult or impossible using electrospray ionisation 
alone has been successful using this combination 
method of ionisation. 
 
BENEFITS 
The key potential benefits of this technology are 
expected to be: 

 Increased average charge state of ions generated 
by electrospray ionisation resulting in: 

 improved sensitivity 
 better fragment coverage in tandem MS. 

 Improved ionisation for classes of compounds 

which do not undergo sufficient ionisation by 

electrospray ionisation alone. 

 Increased sensitivity of electrospray ionisation by 
improving the desolvation of the ESI droplets. 

 Increased peak intensity of singly charged small 

molecules and small molecule dimers. Protonated 

ascorbic acid single molecules and dimers 

displayed a 22% and 291% increase in peak 

intensity respectively using the Warwick 

technology, over traditional electrospray 

ionisation. 



 

 

 

Myoglob in ESI-MS under denaturing conditions (50/50 
H2O/MeOH) (a) and then supercharged using CH5

+ (b), 
showing the great increase in observable charge states 
possible. 

 

Lysozyme ESI-MS under native conditions (200mM 
ammonium acetate) (a) and then supercharged using 
CH5

+ (b),  showing the large increase in observed analyte 
intensity possible using CH5

+-enhanced ESI, even with 
difficult sample conditions. 

 

Ascorbic acid (vitamin C) ESI-MS (a) and then 
supercharged using CH5

+ (b) showing the great increase 
in sensitivity of small molecules also possible using CH5

+-
enhanced ESI, which could benefit lower limit of 
detection (LOD) studies. 

TARGET PARTNERS 
The technology is expected to be of interest to 
companies who develop ionisation sources for MS. 

PATENT & PUBLICATION 
A patent application (GB1605613.7) filed 1 April 2016, 
by the University of Warwick, entitled, Ionising 
molecules and electrospray ionisation apparatus.  

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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