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Bacterial pathogens can be differentiated via an elemental analysis technique known as laser-induced break-
down spectroscopy (LIBS). This technique can be of use in the rapid identification of bacterial pathogens, for
which there is a high demand, particularly in a clinical setting. The identification of bacteria with LIBS must
therefore be possible with the types and numbers of bacterial cells that would be obtained from a clinical di-
agnostic test. This talk will introduce the underlying principles behind the technique, summarize our current
progress to date, and present our efforts to advance the use of LIBS for bacterial identification in a clinical
setting.

Specifically, we will describe how the laser-induced plasma is created on our bacterial targets utilizing a
nanosecond pulsed laser; how the time-resolved emission spectra are collected and analyzed using a high-
resolution Echelle spectrometer; and how computerized chemometric algorithms are used to differentiate
the highly-similar LIBS emission spectra from different bacterial species and genera. A sample preparation
method for separating the bacteria from the other unwanted biological matter that could be present in a
clinical specimen will be presented. A method for mounting the bacteria that improves our bacterial limit
of detection compared to previous mounting procedures will also be presented. Lastly, we will report on our
efforts to detect bacteria that have been collected using pathology swabs currently in use in the clinical setting.
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