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CHEMICAL DETECTION: TICs EXPLOSIVES DETECTION

DMS-TIC Concept: Differential mobility spectrometry (DMS) provides greater selectivity for the detection of trace (ppb HAVES Concept: Handheld alert/verify explosives systems (HAVES) are required for noninvasive, situational-
level) gas-phase chemical species. Toxic industrial compounds (TICs) require smart-sampling approaches integrated awareness monitoring for IEDs. An earlier project successfully utilized fast gas chromatography (fGC) + DMS to
into situational operations-management software for First Responder applications. Using microchip, ion mobility- rapidly separate and detect triacetone triperoxide (TATP), implicated in the Shoe Bomber and Heathrow Airport

based “ADS” sensor motes in mesh networks for real-time alarms, followed by complete verification analyses within events. Continuous monitoring with DMS plus verification analysis using f{GC/DMS can be integrated into smart
15—-300 seconds by fGC/DMS, minimizes false positives and false negatives. sampling systems with receiver operator characteristic (ROC) curve data analyses for field programmable operations

in a variety of remote monitoring and networked sensing scenarios.
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Enabling CBE Sensor Technology
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DPCR can distinguish between
closely related species of viruses
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* PCR performed on samples collected “as 1s”

o : T - * No requirement for lengthy purification steps
Direct Air Sampling MS Monitoring With Direct Air Sampling MS | L * Amenable to real-time PCR analysis
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Field DMS/MS Concept: Coupling a DMS, as an 1on filter, to an MS generates a powerful tool for T - ONESTER IMMUNORLUORESCENT ASSAY
enhancing the overall MS performance. Target compounds are separated from complicated mixtures in | c— ; geﬁggsé'sr f%)l(rjl_r?s?r?ri?ém

milliseconds. Modern fast GC columns still require times of 10-300 seconds. Additionally, sweeping the _ T&E and Training Application: Rapid response immunoassay for bacteria and biotoxins _ r
DMS “filtration voltage” allows “real-time” separation, or components enter the MS at different times, Event Scenarios Exercises . - Simplified field use ‘
generating individual, time-separated mass spectra for identifying multiple analytes. DMS provides oo g - Noadditional reagents required _r T L
direct atmospheric sampling, vastly simplifies the mass spectra, and provides chemical information AL, - Just add buffered solution of sample and let develop y

based on 1on shape. L\

One-step immunoassay requiring no sampling washing steps

SPECIAL TECHNOLOGIES LABORATORY

1B INSTRUMENTAL DEVELOPMENT GOALS OPEN AR Bio-AErOSOL T&E SPECIAL TECHNOLOGIES LABORATORY
ous e | (TR HHHEE Y JE / * Handheld, field-portable M:S Open air bio-aerosol releases for instrument T&E and training exercises BiosENSOR R&D GoALs

* Real-time analysis Application: Aerosol releases for field testing of new biodetection
* High selectivity equipment, training exercises, and decontamination procedure testing

 Provide technical solutions to nontechnical users

- Simplify bioassay/collection procedures to one-step
processes

* Trace detection - Dry and wet aerosol releases of Biosafety Level 1 organisms

» Direct-air smart sampling * Ground truth field diagnostics for real-time plume monitoring . Minimize liquids and reagents

DMS/MS Schematic — . | « Air sampling and microbiology facilities for post-test release analysis
lon Funnel ofotype DMS/MS




