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J Major Hyphenations of Open Air Ambient MS
& (HP)TLC Separations

‘= DART - Direct Analysis in Real Time
® FAPA - Flowing Atmospheric Pressue Afterglo

Thermal Desorption

1

Laser Ablation

‘= LA-DART - Laser Ablation DART
™ LAESI - Laser Ablation Electrospray lonization

Liquid Spray

‘= DESI - Desorption Electrospray lonization
" EASI - Easy Ambient Sonic-spray lonization

\® LESA - Liquid Extraction Surface Analysis y

* TLC-CAMAG ESI Interface — main ESI based method
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j Focusing on Open Air Thermal lonization

Coupled with Mass Spectrometry
Major benefits compared to liquid based methods:

" No use of solvents during ionization

" Only semi-destructive - all material not
completely ablated = can run repeat analyses or
other methods

" Complementary MS data compared with HPTLC
ESI-MS - no salt adduct formation, potential
thermal separation, both RP & NP plates

* -> Heating Ramp (RT - 550° C)
" Silica gel not disturbed from plate surface =

interaction only with heated gas = no source
contamination



} DART TLC Evolutions...
P

| DART-100 & DART-SVP :
Yrs: 2006-present ‘

Laser Ablation DART
2010 15t Publication
2012 15t TLC DART

DART-SVP at Angle

, Yrs: 2009-present



B Direct TLC Analysis: Vertical On-Edge Method

Sample preparation & separation

via HPTLC (Methanolic Extract)
(Silica gel 60 F,;, at thickness of 200 um) Helium at 350° C

0,5 mm/s speed

First coupling of DART with TLC: Morlock, G.; Schwack, W. Determination of isopropylthioxanthone (ITX) in milk,
yoghurt and fat by HPTLC-FLD, HPTLC-ESI/MS and HPTLC-DART/MS. Anal. Bioanal. Chem. 2006, 385(3): 586-595.
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B Direct analysis vertical edge of HPTLC plate

Benzedrine Tablet: MeOH extract separated by HPTLC (silica gel 60 F,., at thickness of 200 pum)
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E. Crawford et al. ASMS 2014 ThP 413. Samples provided by Prof. Jason Shepard; University at Albany, SUNY, Albany, NY



i Direct TLC Analysis: Horizontal Method

Optim. by
J.P. Yang et
al. at Kyung

Hee
University
Seoul,
South Korea
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Data provided by H.J. Kim and Dr. Y.P. Jang (2011) ; College of Pharmacy Kyung Hee University Seoul, South



Direct TLC Analysis:
45° Angle

A small dab of glycerol was
added to the surface of the
TLC plate to enhance the
heating of the target area
on the TLC plate.

moved under the DART-SVP source LA
at 0.3 mm/s speed. BT

Chernetsova, E.S.; Revelsky, A.l.; Morlock, G.E. Some new features of Direct Analysis in Real Time mass
spectrometry utilizing the desorption at an angle option. Rapid Comm. Mass Spec., 2011, 25(16): 2275-2282.




B Direct TLC Plate AnaIyS|s Workflow

Developed

TLC plates are :

ready for
direct mass
spectrometric
analysis

TLC plate is placed into the holder, which
is mounted onto a motorized linear rail

| A: 350° C heater setting (Compound 1)

B: 450° C heater setting (Compound 2)
C: 450° C plus glycerol on spot (Cmpds 2&3)
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| TLC Plate: Pharma Compound 3

Replicate of 10 Repeat Sampling of the Same TLC Spot: -
Glycerol reapplied to single TLC spot before reintroducing the spot to the DART source
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B SS1: Well Separated - Lower & Upper Spots
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For the Next Generations:
Laser Ablation TLC Plasma (DART) lonization

Abstract:

“The PAMLDI-MS system was successfully applied in the detection of low molecular weight
compounds from different kinds of samples separated on a normal-phase silica gel, such
as dye mixtures, drug standards, and tea extract, with the detection level of 5 ng/mm?2.”
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Close view of laser spot

a) c)

Zhang, J.; Zhou, Z.; Yang, J.; Zhang, W.; Bai, Y.; Liu, H. Thin Layer Chromatography/Plasma Assisted Multiwavelength
Laser Desorption lonization Mass Spectrometry for Facile Separation and Selective Identification of Low Molecular
Weight Compounds. Anal. Chem., 2012, 84(3): 1496-1503.
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B Conclusions

" Both RP & NP plates (glass backed) can be directly
analyzed without source contamination

" Plates can be cut thin (5 mm wide) and run with DART
source in-line with MS

" To analyze intact large format plates, set the DART-SVP
source at an angle (45° angle) to the plate

® Resolution of DART gas beam 3-4 mm, with laser target
area becomes nm spot size

® Coupling with high resolution accurate mass (HRAM) MS
is major trend with coupling TLC and ambient MS.

" Direct quantitation of HPTLC plates with DART-MS...Tim
Habe & Prof. G. Morlock

* 015 today at 14.45
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