Developments in the Rapid Diagnosis of Bacterial Pathogens Using Laser-Induced Breakdown Spectroscopy
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Introduction

Laser-induced breakdown spectroscopy (LIBS) is a rapid spectrochemical technique in which a pulsed laser ablates a substance to produce a microplasma. Light is collected from the microplasma by an
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optical fibre and dispersed by an Echelle spectrometer. The resulting spectrum provides an assay of the elemental composition of the substance. Our lab is developing a way to diagnose bacterial infections k /) \_ o\ 2

using LIBS. Previous work in this field has demonstrated that single cells can be identified when they are introduced via gas stream (2003). In 2007, Merdes et al. successfully applied principle component o S| < T

analysis (PCA) to discriminate between bacterial spores and contaminants such as pollen. In 2011 Gottfried et al. successfully applied chemometrics and down-selection of variables to discriminate between 5 Pulsed laser is | | Target material is Cloud of atoms As the plasma

species of bacteria. At the same time, Rehse et al. was using variable down-selection and discriminant function analysis (DFA) to discriminate between 5 species and 13 strains of bacteria. More recently, sl i AR I e O -l it

Rehse et al. showed that altering the membrane chemistry of bacterial cells plays a role in LIBS!. Now, our lab is working on reducing the limit of detection (LOD) and achieving reliable discrimination with cell Iwhich sheiiel| |prakus axite :n;;gsy'.n?rming Zzﬁzt:&fc;rn s
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counts similar to infectious cell counts. In addition, we are attempting to reliably detect and diagnose bacteria disease in sterile clinical fluids, such as blood and urine.
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