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FLIE – Microemitter-based 
ion source for atmospheric 
pressure mass 
spectrometry of living 
organisms and other 
analytes 
 
 
Introduction 
 
Ion sources are integral parts of all types of 
mass spectrometers (MS). In the ion source 
the analyte is volatilized, ionized and 
transferred to the spectrometer for 
determination of its molecular weight and/or 
composition. A number of different physical 
and chemical principles can be applied to 
achieve this goal such as bombardment 
with electrons, atoms and ions, irradiation 
with lasers or high voltage. The two “soft 
ionisation” techniques most often used for 
biological samples are electrospray 
ionisation (ESI) and matrix-assisted laser 
desorption/ionization (MALDI). For use at 
atmospheric pressure and the investigation 
of living objects, methods such as DART 
(direct analysis in real time) or DESI 
(desorption ESI) were recently developed.  
 
 
Invention 
 
The present invention relates to an ion 
source which takes advantage of the 
formation of ions from artificial or natural 
microstructures such as dendrites or insect 
hairs. Samples are analyzed at ambient 
pressure and under the influence of a 
locally strong electric field. Mass spectra 
can be obtained from a variety of analyte 
compounds applied in µl-volume to artificial 
microstructures. Most importantly, ion 
profiles can also be measured directly from 
living insects like fruit flies. These reflect the 
composition of the insect cuticle. This 
observation coined the name of the 
invention FLIE (fly ion emission). The FLIE 
source provides means to position and 
interrogate the sample, as well as the 
means for secondary ionisation of ejected 
neutral molecules. Adapters allow to 
perform FLIE experiments with essentially 
all commercially available atmospheric 
pressure ion sources.  
 
 

 
New aspects of the invention 
 
The invention uses microstructures 
providing sharp tips to generate high local 
field strengths for ion generation at 
atmospheric pressure. These structures 
can be of natural or artificial origin.  
 
 
Advantages of the invention  
 
The invention provides a tool to investigate 
living insects. Chemical profiles reflecting 
the composition of the insect cuticle can, for 
example, be directly correlated with 
behavorial and other studies of mating, fight 
or age etc.. Furthermore, in a bionic 
approach either insect body parts (wings, 
legs) or artificial sample supports having 
similar structures like microdendrites can be 
used for FLIE ionisation of minute amounts 
of analytes.  
 
 
Patent situation 
 
A European patent application has been 
filed. 
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