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DART = Direct Analysis in Real Time
(R.B. Cody et al., 2005)

DART is an “open-air” ionization source for mass spectrometry, 
enabling the ultrafast analysis of solid or liquid samples in the 
gaseous stream WITHOUT a sample preparation

2

Russian Chemical Reviews 80 (3) 235-255 (2011)



DART: „open-air“ ionisation source

Volatilization / Desorption / Ionization
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reproduced from www.ionsense.com

Direct Analysis in Real Time mass spectrometry (DART-
MS)
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2006-2010
• Horizontal gas supply
• Manual plate introduction
• Low reproducibility!

Coupling TLC/HPTLC with DART-MS
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2011
 Desorption at an angle
 Ability for scanning

across the TLC plates
 Positioning

at the focus of the gas 
beam is critical

Coupling TLC/HPTLC with DART-MS
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Attractive:
scanning in the ‚substance window‘

Coupling TLC/HPTLC with DART-MS
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visualisation of the gas beam
based on colour change during a chemical reaction

for optimal positioning of a TLC plate in DART-MS

Visualisation for the HPTLC plate, 
treated with sugar solution 
+ β-naphthol reagent

E.S. Chernetsova et al. Some new features of Direct Analysis in Real Time mass spectrometry utilizing 
the desorption at an angle option // Rapid Commun. Mass Spectrom., 2011. In press. 

Coupling TLC/HPTLC with DART-MS



even the non-alignment of 1 mm is critical
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Problem: non-ideal alignment of the home-built x-table

Coupling TLC/HPTLC with DART-MS

100 mm
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AVAILABLE NOW: x-y-z-table for DART

Coupling TLC/HPTLC with DART-MS
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AVAILABLE NOW: x-y-z-table for DART

Coupling TLC/HPTLC with DART-MS

Y-movement
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Coupling TLC/HPTLC with DART-MS

1 µg HMF per band

HMF – 5-hydroxymethylfurfural

horizontal scanning by DART-MS

10 µg HMF per band

RSD of 15% and better
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Coupling TLC/HPTLC with DART-MS

10000 ng HMF per band

DART-MS spectrum
as the analyte identity proof

[HMF+NH4]+

HMF – 5-hydroxymethylfurfural

1 µg HMF per band

horizontal scanning by DART-MS
RSD of 15% and better



Coupling TLC/HPTLC with DART-MS

Movement 
of the table „left to the right“

1st scan, 0.2 mm/s
horizontal 
scanning 

by DA

RT-MS

„right to the left“

2nd scan, 1.0 mm/s

5 zones of 10 µg HMF per band 



HPTLC-ESI-MS: 

Elution-Head-based HPTLC-MS
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 DART-MS does not consume the 
complete analyte quantity from the 
plate

 possible to perform 
HPTLC/DART-MS 
and HPTLC/ESI-MS 
from the same plate, successively.s
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propolis extract,

HPTLC for flavonoids

caffeic acid

chrysine

chrysine

HPTLC-DART-MS: 

Desorption-based HPTLC-MS 

Chrysine        

Identification of flavonoids in propolis

poster  # 8j



Conclusions

HPTLC-DART-MS

Scanning analysis across the plate 
section. No solvents are used, 
ionization takes place in the flow of 
gas

Semi-desctructive: possible to repeat 
the analysis from the same zone

Mass spectra: additional information 
due to the new mode of ionization

Quantitation capabilities are now 
higher due to the x-y-z-table

Sensitivity lacking

HPTLC-ESI-MS

Elution of selected zones by the 
solvent from HPLC pump

Destructive: cuts the zone of interest

Mass spectra contain sodium adducts 
and multiply charged ions

Quantitation is highly reliable, but 
accurate zone marking is essential 

Sensitivity: generally 2-3 orders 
of magnitude better than for 
HPTLC-DART-MS
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Thank you for your attention!
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