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Overview
= Direct Analysis in Real Time (DART) Technology

= Traditional Sampling — DIP-it Tips
= Limitations:
= Difficulty reproducing the ionization exposure time, sample
positioning and object size
= Programmable robotic stage has improved reproducibility

= Developed a variety of sample positioning devices:

= Transmission DART (T-DART)

= Metal mesh used as sampling substrate
= Prolonged analyte signal

= “3+D” Three Dimensional Scanner
= Improves sample throughput

P ense




*Direct Analysis in Real Time (DART)
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=Where M Is excited Helium (‘positive’ mode):
= He(2%s) + H,0 - H,O0" + He(1!s) + e
*H,0" + H,0 2 H,0" + OH"
= H,0* + nH,0 =2 [(H,0),H]*
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DART GUI: Automated Methods

D U \ L0
A ) 12 DIP-it Temp Profile >
L 1| 12 DIP-it Survey >
= i ! LT O

o] TCFlate Scanner * v | 12D1P-it Temp Profile
Ig-...‘;_ 10 Tablet Temp Profile >
e | Done
SO | 10 Tablet Survey >

Sample # Total Time Temperature

Start
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Real-time science solutions

12 DIP-it Temp Profile

Method for determining compound dependent
optimal DART heater temperature at a fixed
linear rail speed. For use with the 12 DIP-it
Holder. Sample count is the number of
positions, every 3rd should be empty.

Sample Count 10
lon Mode Positive =
Start Temperature :c) 150
Sample Speed (mmizec) 20
Increment By c) 100
Heater Wait Time (sec 30




Thermal Profiling Experiment:
Single Dimension Automated Set-up with DIP-it Tips
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Temp Ramp DIP-it Tips - Dimethoate (Neat)

10 ppm ==
2 uL spots?
Full Scan?f

653

Relative Abundance
[0
T

= =
T

(5
n
ploria i

[}
Ll

(] [s]
n ]
Ll

[}
[}
il

159

Constant linear
movement at 0.5 mm/s

0.69

040

4.99 ML 9 92E7
2500(: m fmfz= 229.75-232 35
287
530
256

. , L

[ I B =5
0.5 1.0 1.5 20

=T 11
2.5 3.0 35

N e e I I A B Y Y I
4.0 4.5 50 5.5

Time (min)




Typical Chromatogram for DART-MS Analysis
using DIP-it Tips with 2 uLL. Sample Spots

FT: 0.00 - 22 .22
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Stainless steel mesh
screens with 0.004 inch
strand diameter

10 uL of liquid sample
pipetted onto stainless steel
mesh screen and allowed

to completely dry




Temp Ramp Metal Mesh - Dimethoate (Neat)
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Transmission Mode DART for MS/MS Tuning:
Method for Automated Sample Introduction

* Transmission DART experiment module
secured on linear rail.

e “Start” Method...
 DART source automatically heats to desired
“Run” temperature.

* Once the desired heater temperature is reached:

« The linear rail automatically positions the first
sample in the DART ionization area.

« Each sample was held for 10 seconds in the
DART Iionization region.

« At the end of the sample analyses the source cools
down and is set to “Off” or goes into “Standby”

JCNNSC  and maintains the “Run” heater temperature.
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MS/MS Tuning Metal Mesh - Dimethoate (Neat) |8
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Dimethoate Spiked into Apple Juice:

Samples prepared In
Apple Juice at:
10 ppm
 1ppm
« 100 ppb




SRM: Metal Mesh - Dimethoate in Apple

10 uL spots

DART 150° C:

SRM:
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Glass inserts with
6 mm diameter

Samples (5 uL) were
pipetted directly onto the
top surface of the glass
and allowed to dry
before DART analysis




3+D Scanner DART:
Method for Automated Sample Introduction

* Load 96-well titer plate onto the tray holder.

e “Start” Method...
 DART source automatically heats to desired
“Run” temperature.

* Once the desired heater temperature is reached:
« The linear rail automatically positions the first
sample in the DART ionization area.
* Each sample was held for 5 seconds in the DART
lonization region.
* The method currently samples up to 48 samples
In 14 minutes.
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Temp Ramp 3+D - Dimethoate in Apple Juice
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Relative Abundance

3+D Scanner - Dimethoate 10
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DART-MS/MS Detection of Dimethoate
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3+D Scanner DART:

Analyzing a Pesticide Mixture

» Pesticide Mix 2
* Provided by the US FDA

* Contained 140 pesticides
« Most of the pesticide standards were obtained

from the U.S. EPA Pesticide Repository (Ft.
Meade, MD), whereas others were obtained
through Fluka/Sigma Aldrich (St. Louis, MO),
Wako Chemicals USA (Richmond, VA),
Honeywell Riedel-de Haén (Seelze, Germany),
and EQ Laboratories, (Atlanta, GA).
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High Resolution Analysis of Pesticide Mix:
AccuTOF-DART 250° C
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DodemorphH AccuTOF-DART 250° C
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Conclusions

= Both “Transmission” DART stainless steel screens and
“3+D” glass inserts offer:
= Application of larger sample volumes
= Improve limits of detection by sample concentration

= Stainless screens provide longer lasting signal for MS/MS
signal optimization

= Glass inserts set in 96-well titer plate permits the use of
robotic liquid handling devices streamlining sample
application and helping to reduce experimental error

= High resolution MS is ideal with DART ionization for rapid
screening and identification of mixtures
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