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AccuTOFTM-DARTTM is the ideal 
technology for conducting analysis 
of materials in open air.  Combining 
the accuracy of time-of-fl ight mass 
spectrometry with a revolutionary 
ion source, AccuTOF-DART enables 
immediate, direct detection of chemicals 
on surfaces and in gases, liquids, and 
solids without sample preparation.  
     AccuTOF-DART offers improved 
selectivity and accurate elemental 
composition assignment through exact 
mass measurement.  
     DART is versatile, safe, and 
environmentally benign.  There are no 
exposed high voltages or laser beams, and 
the analyte is never exposed to electrical 
discharge.  There is no need to use solvent 
sprays, radioactive components, or 
vacuum.  
     The DART ion source provides 
immediate answers to chemical 
composition questions without altering the 
sample in any way.  
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           Interpret Data 

Conventional Method
multiple time-consuming steps

DART delivers instant information and provides a rapid one-step solution

Instant Detection of Illicit Drugs on Currency
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Real-time, Non-contact 
Analysis 

Analysis of Unknown Pills or Detection of 
Counterfeit Drugs
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Lycopene and Carotenes

How DART Works

The DART design is based on the 
reactions of electronic or vibronic excited-
state species with reagent molecules and 
polar or nonpolar analytes present near the 
inlet of the mass spectrometer.  

1.   In the source, gas fl ows through a 
discharge chamber where an electrical 
potential initiates an electrical 
discharge producing ions, electrons, 
and excited-state species in a plasma.  

2.   The gas fl ows into a second chamber 
where a second biased electrode 
removes ions from the gas stream.  

3.   Flowing into a third region, the gas 
can be heated, if desired, then exits 
through a third perforated electrode 
or grid toward the mass spectrometer 
sampling orifi ce.  

Gas fl ow can be directed toward a 
liquid or solid sample, or it can interact 
with vapor-phase samples.  Position 
of the sample is not critical, although 
optimum geometries do exist for specifi c 
applications.  

Metabolites in UrineLycopene in Tomato Skin

Immediate Response and Detection on Surfaces or in Fluids

U.S. Patent 6,949,741.  
Other patents pending.  
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  Gas fl ows through DART
  Electrical discharge creates a plasma
  Lenses remove charged particles
  Grid prevents ion-ion recombination at exit
  No exposed high voltages
  Operated at ambient pressure in open air
  Ionizes both polar and non-polar materials
  Versatile for many applications
  Resistant to contamination
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Explosives Detection

Explosives detected in muddy water:  (1) dinitrotoluene (DNT); (2) amino-DNT; (3) trinitro-
benzene; (4) trinitrotoluene (TNT); (5) tetryl; (6) RDX (TFA adduct); 

(7) HMX (TFA adduct); (8) palmitate (in pond water)

Nitroglycerin detected on clothing after exposure 
to a plume from a blasting site.

Identifi cation of Polymers

Analysis of Fatty Acids in Cooking Oils

to a plume from a blasting site.

Nylon 12:  Poly(lauryl lactam).  Fingerprint mass spectra are produced, and 
common formulation components can often be identifi ed and confi rmed by exact 
mass measurements.

A drop of oil can be instantly analyzed with DART.
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Advantages of 
Direct Analysis 

No other form of mass spectrometry 
provides the instantaneous results 
achieved by the DART.  Unlike liquid or 
gas chromatography, the DART requires 
no sample preparation or determination 
of optimum concentrations.  No 
solvents are introduced into the mass 
spectrometer.  

  No extra plumbing

  No solvents

  No waste

  No vacuum

  No unwanted reactions

  No sample carryover 
    or cross-contamination

  Resistant to salts and buffers

High Sensitivity, 
High Resolution TOF

The AccuTOF mass spectrometer with 
DART ion source maintains higher 
sensitivity for full spectral acquisition than 
magnetic sector or quadrupole mass spec.  
The AccuTOF was designed for trace 
component analysis, and is ideally suited 
for identifi cation of complex compositions 
introduced to the source region.  The 
robust atmospheric pressure interface 
design resists contamination and ensures 
fl exible operation.  Because the effective 
ion-fl ight distance is long, high mass 
resolution can be obtained.  

 Accurate mass measurement over a 
wide concentration range 

 One-point drift correction 

 High resolving power 

Wide Dynamic 
Range

The AccuTOF-DART achieves a wide 
dynamic range and obtains highly reliable 
spectral data through a unique ADC-based 
continuous averager.  The resulting high-
resolution mass chromatogram allows 
high-selectivity mass analysis comparable 
to high-resolution SIM on a magnetic 
sector mass spec.  

Identifi cation of 
Unknowns

The AccuTOF-DART provides 
highly accurate mass measurements 
and accurate isotopic abundance 
measurements.  The software 
provided with the AccuTOF-DART 
makes use of this information to 
assign elemental compositions that 
can be used to identify unknown 
substances.
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DART has been used to perform 
direct analysis of a wide variety of 

surfaces, gases, and liquids.

Applications for the DART include:

Forensics
Law Enforcement
Pharmaceuticals

Homeland Security
Natural Products 

Foods and Beverages
QC Screening

Medical Emergency Screening
Environmental Disasters

and More....

DART is the recipient of the 2005 
Pittcon Editors’ Gold Award and the 

2005 R&D 100 Award. 
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DART has been used to perform 
direct analysis of a wide variety of 

Applications for the DART 
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