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Direct Analysis in Real Time (DART)
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DART Surfaces

Sample measurement

2nd-Generation DART

Courtesy of Chip Cody, JEOL USA, Inc.
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Mass spectra were obtained by DART for 800 ng of VX on aluminum, concrete,
and a bird feather. VX appears as the protonated molecule at m/z 268.150 Da.

Detection of Chemical Warfare Agents on Surfaces Relevant to ldath&lecurity by Direct Analysis in Real-Time Spectromet#y. J
Laramee, H.D. Durst, T.R. Connell, and J.M. Nilles. American Laboratarl.4¥, No. 16, September 2008.



Look back to the beginning of
civilization.

People were causing problems

Who did the leaders turn to?



What would Hercules Do?
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Effect of Matrix on Liquid Sampling
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Explosives Detection Using Direct Analysis in Real Time (DAREss Spectrometry. J.M. Nilles, T.R. Connell, S.T. Stokes, H.D.
Durst.Propellants, Explosives, Pyrotechnics. 00, 1-6, 2010.
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Explosives Detection Using DART--
Nilles
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Durst.Propellants, Explosives, Pyrotechnics. 00, 1-6, 2010.



lllicit Material

Analysis

A Simple Surface = The
Cotton Swabs as a Collector
and Desorber

Decontamination of Meth
pr

oduction site

.
1y

S (bathrooms

Grange, A.H., Sovocool, G.W., Detection of illict drugs on surfaces using DART-TOF MS. Rapid Commun. Mass Spectrom., 2011, 25, 1271-1281



RIC for Triplicate Analysis of Common lllicit Drugs

111

sampled from an impermeable surface

as

DART AccuTOF
MS

Analysis of three
blanks (arrows)
followed by three
samples

Detection of
each analyte at
lowest US State
decontamination
limit for meth of
0.1 ug/100cm?

Sensitivity is
structure
dependent but all
are detected

Grange, A.H., Sovocool, G.W., Detection of illict drugs on surfaces using DART-TOF MS. Rapid Commun. Mass Spectrom., 2011, 25, 1271-1281




* Log of the average
chromatographic
peak area from
three swabs vs the
log of the ug
analyte deposited
on mirror surface

» Dynamic detection
range is at least
100 for 8 of the
drugs

e This dynamic
detection range is
adequate for
screening of levels
near the
remediation limit

* RSD (n=3) was
24% for the plotted
points

e DART AccuTOF MS

Grange, A.H., Sovocool, G.W., Detection of illict drugs on surfaces using DART-TOF MS. Rapid Commun. Mass Spectrom., 2011, 25, 1271-1281



Analyte-ion chromatogram (m/z 148) from triplicate s  ets of cotton-swab wipe
samples acquired from household surfaces after depo siting
10ug of Pseudoephedrine onto 100-cm 2 area of each surface

Grange, A.H., Sovocool, G.W., Detection of illict drugs on surfaces using DART-TOF MS. Rapid Commun. Mass Spectrom., 2011, 25, 1271-1281



Analyte-ion chromatogram for methamphetamine, cocai ne and THC for
triplicate wipe samples collected from glass. 2.5u g of each in a mixture of
all three drugs. DART gas 250C Solvent IPA

Grange, A.H., Sovocool, G.W., Detection of illict drugs on surfaces using DART-TOF MS. Rapid Commun. Mass Spectrom., 2011, 25, 1271-1281



ansmission DART - Swab Scanner Module
Pesticide on fruit and vegetables

Concentrate trace
amount of analytes on
a sponge type swab for
DART analysis.

Scan up to 5 swabs in
one run using the
temperature ramp
method with user
defined sampling time
and heater
temperatures.

The heated DART gas
passes through the
swab.












Result from Analysis of 132 Pesticide
MIX
 Chemical classes include orgar~, 9
carbamilate, triazine ~ |\ \_‘(\\ ylurea
carbamates - \S \_‘(\6"- , uiganochlorine,

cor- cne m\G ~, unidazole, strobuilium,
aulitroaniline, pyrethroid

e 114 of the 132 pesticides were detected
(86%)

 88% of the analytes had a mass error of
<lppm, 97% of the analytes had a mass error
of <2ppm




Can we improve on the
86%

Use Negative ion?

Post-DART Atmospheric
Pressure Photoionization?



Syagen Technology APPI
on JEOL AccuTOF mounted on
VAPUR®



Pesticide Mix #2 1% (v/v) in MeOH: Water
Acquired on LCQ DECA lonTrap



Select lon Chromatograms for three pesticides

Courtesy of Chip Cody, JEOL USA, Inc.
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i Ceramic Floor Tile
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M Frosted Glass

i Vinyl Floor Tile









Hercules needs a faster answer!



Fundamentals of the ID CUBE

Stand alone source

High current power
supply ID Cube mounted on VAPUR

Enables consumable: Inlet
OpenSpot™ sample

consumable card

(OSSCO)

Designed for rapid
vaporization of
sample into the
DART ionizing gas

No method
development
required for different
samples

Prototype



The OpenSpot Sample Card
(OSSC)

e Consumable for ID
Cube

 Business Card shape
and size

« Sample applied to
narrow cutout in metal
screen

« Sample information can
be written on the card

* Integral part of the
thermal desorption
process

N

4/25/2011 Company Confidential



Rapid Heating of the Sample

* Depressing the power
supply on switch drives
several amps through the
mesh screen
e Vaporization is rapid as O
the screen becomes red
hot in seconds

* Releasing the power
supply switch stops the
current and ion
production as well

Sample Vaporized in 5-10 seconds!

4/25/2011



Thermal Assisted DART

Next Generation Open Access

2 minutes

Instantaneous Up and Run time!

4/25/2011



Analysis of Tylenol Tablet

*

0.2 minutes

4/25/2011



Effect on Thermal Degradation

Conventional DART 450 C ID-CUBE Technology

/\
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Reduced fragmentation!

4/25/2011






Distribution of cocaine on a $1 bill

Courtesy of Chip Cody, JEOL USA, Inc.
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