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Abstract 

The complexity of samples collected and analyzed outside of the laboratory is compounded by 
the lack of sophisticated sample clean up available in the field. One solution to this problem is 
use of a miniature fieldable mass spectrometer with ambient ionization. Such an instrument can 
provide chemically specific information for a wide range of sample types and matrix diversity 
with minimum to no sample clean up. 2D MS/MS is a scanning method implemented on ion traps 
which provides complete tandem mass spectrometric information on all ions generated from the 
sample. A spectrum is recorded in about a second while fragmenting each precursor ion using a 
supplementary ac frequency applied in the x-direction and then another much faster ac 
frequency scan for product ion ejection in the orthogonal y-direction. The additional dimension 
of information lends itself well to field-collected samples of a variety of types, including plant 
extracts, chemical reaction mixtures and drugs in biofluids. The 2D spectra are displayed so that 
for every precursor ion on the x-axis, the resultant product ions are displayed on the y-axis. 2D 
MS/MS can be used to identify classes of molecules through similar fragmentation patterns, 
especially by constant neutral loss signals which appear as diagonals, and precursor ion scans 
that occur as horizonal lines. Product ion scans (vertical lines on the plot) can be extracted from 
the 2D domain to characterize individual compounds. Ambient ionization methods like paper 
spray ionization lend themselves particularly well to combination with 2D MS/MS in complex 
sample field analysis. Figures of merit for 2D MS/MS data recorded on modified commercial ion 
trap instruments and on a miniature instrument are discussed. The identification of bacteria from 
their 2D lipid profiles is presented along with the measurements of drugs in biofluids. 
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