Identification and Elimination of Sources of Extraneous Background Signal in
Laser - Induced Breakdown Spectroscopy Spectra of Bacterial
Cells Deposited on Filtration Media
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Current Method of Depositing Bacteria On Filtration Media
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plate, and test tube bacteria suspended water onto centrifuge tube the base of the tube into cone, place insert into clean centrifuge, then remove filter argon environment and

bleach water solution metal plate and heat swab metal water and the cone in the 5000 rpm, 2500 g's for 5 min. metal plate with double —
and rinsed with DI for 2 min and 20 s. plate. vortex tube for insert. \_ ) sided tape.
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Q: Does the filter medium used have an Conclusions and Future Work
effect?

Q: What is the effect of cleaning the metal plate?

Q: What is the effect of cleaning the metal
cone?

The protocols developed in this experiment (cleaning of cone,
cleaning of plate) will be introduced as a part of the current
testing protocol which will reduce the limits of detection of
bacteria with LIBS.

The current procedure for cleaning the metal cone consists of rinsing the cone in a 1:10 The current procedure for cleaning the metal plate consists of rinsing it in a 1:10 bleach - water solution
bleach - water solution for approximately 15 s and letting it air dry. It is then rinsed in DI for appro.ximatlely 15 s, jthen qllowing it to air dry.. It is then rin§ed in DI water for apprm.(i.matel.y 15s, then
water for approximately 15s and again letting it air dry. To test whether altering the cleaning allowing it to air dry. To investigate whether altering the cleaning procedure had a significant impact on

orocedure had a significant impact on the background signal observed in the spectra, three background signal, three variations of the cleaning procedure were tested and the elemental intensities

: : o : : of carbon, sodium, magnesium, and calcium were compared. The variations in cleaning include an
cleaning procedures to compare the elemental intensities of carbon, sodium, magnesium . L .
: : . : ) : uncleaned plate, a plate cleaned in bleach - water, and a plate cleaned by ultrasonication for 5 minutes
and calcium were tested. The first test utilized DI water deposited directly into an
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The limits of detection will be determined when bacteria are
swabbed off of surfaces and deposited in fluid suspensions in
the cone (both simulating clinical tests).

_ , _ _ _ in acetone followed by 5 minutes in methanol. The procedure used for deposition onto the filter paper T S @ : & -
uncleaned metal cone - with contaminants from fingerprints, dust, etc - and centrifuged at was the current method of depositing bacteria onto filtration _— 8 .. el Y
5000 rpm for 5 min. The second test followed the standard protocol which consisted of media. No bacteria were used in this experiment. The current filter medium used for the LIBS testing procedure is a 22 micron pore size The discrimination of different bacteria when swabbed off of

surfaces and deposited in fluid suspensions in the cone will

pipetting DI water into the metal cone which was rinsed in a 1:10 bleach solution and DI
be investigated.

_ _ _ ) nitrocellulose filter (Millipore). To test whether the choice of filter medium impacted the
water. The third test repeated this same procedure except the metal cone was sonicated in

A: Both cleaning procedures yielded a lower background background signal, two new filters were tested and the normalized elemental emission

acetone for 5 min and then sonicated in methanol for 5 min. 20 s_pe_ctra were acquired in signal than the uncleaned plate as expected. The ultrasonic g intensities of four elements of interest were measured: carbon, sodium, calcium, and Testing of actual clinical . btained 1 thol
each test. _ _ o Tm!"'g Emission Peak cleaning of the metal plate made little difference in the . magnesium. These elements were used for comparison because they are instrumental esting ot aclual ¢linical specimens obtained from pathology
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