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With some help from the Engineering 
College, her group was able to interface the 
laser to the time-of-flight mass spectrometer.  
This allowed production of gas-phase ions 
using multi-photon ionization.  Wavelengths 
of 532nm (green), 355nm (blue) and 266nm 
(UV) became available using harmonic 
generating crystals with the Nd:YAG laser.  
One of the first homemade laser time-of-flight 
mass spectrometers was built!  At this time all 
the experimental work was done in the gas 
phase. 
 
Later, she obtained a career advancement 
award from NSF to modify the source of the 
time-of-flight instrument again so that laser 
desorption of solids, in particular polymers, 
could be carried out.  For this work, the 
fundamental of the Nd:YAG was used 
(1064nm, in the IR).  In mass spectrometric 
analysis of desorbed polymers the molecules 
go into the gas phase as neutral species and it 
is necessary to add a cation in the gas phase.  
This is done using a gas phase ion attachment 
reaction.  Experiments were completed and 
published that showed which gas phase metal 
ions were optimal for mass spectrometric 
analysis of different types of polymers. 
 
More recently, Dr. O’Malley has been 
working in collaboration with Dr. David 
Fitzpatrick (Pharmacology Department, USF 
– retired 2003).  This work has involved the 
mass spectrometric characterization of some 
endothelium-dependent vasorelaxing 
compounds extracted from grape seed 
extracts.  The grape seed extracts were 
obtained by (1) grinding and extraction of the 
grape seeds with methanol, (2) initial 
separation into seven fractions using 
Toyopearl chromatography, and (3) HPLC 
separation of the seven Toyopearl fractions.  
After HPLC separation, the different 
components were tested for vasorelaxing 
activity using rat aorta and then further 
characterized using mass spectrometry.  The 

mass spectrometric technique used for this is 
electrospray ion trap mass spectrometry.  
Electrospray ionization is a relatively recent 
innovation, which has opened up the 
vaporization and ionization of certain low 
volatility compounds.  Ion trap mass 
spectrometry allows MS/MS (mass 
spectrometry/mass spectrometry) data to be 
obtained.  MS/MS is an extremely powerful 
technique: an ion is initially selected, and then 
collisionally activated.  The activation results 
in the production of fragment ions, which are 
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improve verbal and written communication 
skills, and promotes critical thinking.”  The 
guided-inquiry lab is much more challenging 
then the traditional lab.  At first students seem 
distressed by the lack of explicit instructions, 
but as the semester progresses they overcome 


