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Abstract 

Mass spectrometric (MS) imaging has been developed to provide spatially resolved chemical 
analysis of intact animal and plant tissue [1] as well as bacterial biofilms [2,3]. Bacterial biofilms are 
structured communities of microbes encapsulated within a self-developed polymeric matrix which 
adhere to surfaces and display genetic expression distinct from freely floating bacteria. Matrix 
assisted laser desorption ionization (MALDI-MS) [1] and laser desorption postionization (LDPI-MS) 
[2,3] are used to probe the chemical constituents of intact bacterial biofilms and antibiotics 
introduced into those biofilms. MALDI-MS is used to detect proteins and peptides expressed by 
bacterial biofilms, using methods previously developed for animal tissue [1]. The motivation for 
single photon ionization via vacuum ultraviolet radiation in LDPI-MS is described, then the method 
is used to detect antibiotics and other products in biofilms. Femtosecond laser ablation is 
demonstrated for depth profiling of animal tissue, as evidenced by both MALDI-MS and LDPI-MS. 
Finally, a new laser ablation MS is demonstrated on test samples and its future use is projected for 
three dimensional MS imaging of intact biological samples. 
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