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Most relevant technoldgies used

A Nanospay
i The sample must be electrically conductive. It is sprayed at low flow. Capillaryb6f 12D
T Itis a soft ionization technique. It ionizes with low or no fragmentation.
i Multi-charge states are common, which is good for large biological molecules.
i Smaller drop size than ES. High ionization efficiency and sample use. (Improved ionization patented).
A Secondary Electrospray lonizatioSES!
i The gaseous sample, or vaporized liquid gets in touch with a hiemsprayd OK I NHSNJ a2 f dzi A 2
i ¢KSNBE Aa I OKFNHS (NI YyaFSNI LINPOSaa FTNRY (GKS aGaOKI
i It allows selective ionization adjusting the ionization potential of the charger.
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Cono de Taylor Pluma

Department of Electrical Engineering

G. Vidalde-Miguel et al. Anal. Chem.
University of South Florida LFSESI. Improving vapor ionization efficiency

A Our patented low flowSESWith an impact region enables more than tenfold increase over the theoretical

ionization limit for vapors by charge transfer from ions, while also suppressing vapor dilution effects of the
counterflow gas jet protecting the MS from entry of vapors and particles.
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Most relevanttechnologies’used

Supercritical planar DMA

A Operation:HV DC + high speed drift flow
A Characteristic:

I Real mobility/size analysis

i /2yGAydz2dza | ylfeara F2N I FAESR Y20AftAGe
I Analysis time of 0.1s. Mobility switches in 50ms. (With the MS HV source).
I Resolution of 4&/0 FWMHdepending in the ion size.
i The flow remains Laminar at Reynolds numbers (Re) far above 10 000

Sheath flow in
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Most relevanttechnologies used
Comercial API MS to couple with DMA

¢ Why a commercial MSReliability and updated technology
Advantages of a DMAtriple quadrupole MS systemMore sensitivity. The best choice for ion monitoring.

Advantages of a DMAQ-Tof/ Trap MS systemMass resolution. The best choice for wide 2D masbility
sweeps.

¢ Which model? (API required)
Shimadzd.CMS010 de.
ABScieX OFQstar

ABScieQtrap 3200, 4500 & 5500
ABScieXriple Quad 5000 & 5500
X ¢ KS N2

A
A
A
A

o T To Too To

AB Sciex Corp.
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Operation modes

A lonization sourceNanoESI (Improved ionization patented).

A Main analysis modes: The ones of the MS + mobility dimension

A ¢elJS 2F &l YLX SayY [AldAR® [26 Fit26 OFHXIKY
+ Liquid samples at low flow with low fragmentatiorN@noESimode)

+Continuous analysis

+Permits mobilitysweep Mobility dimension added to an existing MS
- lonization only for liquids at low flow

LFSESI _ .
lonization + DMA + Commercial MS
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Operation modes

A lonization sourceSESI(improved ionization patented) ohPC(corona discharge)
A Main analysis modes: The ones of the MS + mobility dimension

A Type of samples: Vapors. Direct vapor ionization* and analysis withowtameentration
* Vapprs are ion[zed througt) secondgry eIegtrosApray mechanisr[l. There is a charge transfer process fro
UKS GOKIFNHSNE 02 UKS alyYLX So
+Gaseous samples without preoncentration
+Continuous analysis

+Permits mobility sweep LFSESI

- Without pre-concentration onizaton " DMA == commercialus"
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Operation modes

A lonization sourceSES(improved ionization patented) okPC[corona discharge)

A Main analysis modes: The ones of the MS + mobility dimension-eomeentration and
desorptionparameters

A Type of samples: Vapors. Adsorbent-pmcentration-thermal desorption-Vapor ionization.
+Preconcentrated gaseous samples. Diraohization of Vapors.

+Permits onsite sampling

+The lowest detection limits are achieved on this mode

- Intermittent ?lgnal Sampler + Adsorbent + (‘jl':ser:gglr Iolr‘]::iﬁfr: + DMA + Commercial MS"2
- Slow analysis
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Operation modes

A lonization sourceSES(improved ionization patented) okPC(corona discharge)
A Main analysis modes: The ones of the MS + mobility dimension
A

Type of samples: Liquid. A small liquid sample is vaporized oedwberand ionized
through secondary electrospray mechanism

+Liquid samplesVery low quantitieg2ul)
+Fast analysis
- Intermitent signal

Thermal LFSESI : A
Adsorbent + desorber lonization + DMA + Commercial MS
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Applications and performance
Explosives detection

It is a particular case of th€ESI+DMA+M&T-line for vapors operation mode
The samples are taken directly from cargo containers or tracks
It is possible to detect a fraction of fapq of explosives in ambient air in a few minutes

By selecting an appropriate charger solutioHClin negative mode) the ionization througBESis
favorable to explosives because of their polarity and ionization energy. 1/700 ionization efficiencies are
reached for explosives without fragmentation and with low interfering substances ionization.

Main isomeric interfering substances can be separated in mobility thanks to the DMA

Sample collection & :
: Sample Analysis
pre-concentration K.

w
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Applications and performance

It is a particular case of th€ESI+DMA+M&Tf-line or the orline for vapors operation mode
It was discovered that exhaust fumes produced interferences in explosives mass channels

Many explosives are nitrated organic compounds, so there are many common features between the study of atmospheric chahistry
nitric acid and organic vapors and our own explosive studies. Notice however that the sensitivity and selectivity of orurmestt is
vastly better than previously available for atmospheric studies

There was found a wide range of substances coming as product of the combustion engines

In the particular case of isomeric interfering substances on explosive mass channels, most of the molecules can be sdpanatred!
explosives in mobility. Even the ones with higher intensities.
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m/z (Da)

Applications and performance

It is a particular case of thdlanoESI+DMA+M8peration mode.

Tandem DMAMS analysis enables for family compound characterization. It is possible to
obtain information of the folding or the nature of them. For example in the case of the
polymers

w When analyzing complex samples, the mass spectra can be simplified my mobility filtering.
For example, looking for pesticides in a complex corn extract sample
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Applications and performance

The device may be used for the analysis of biological samples

For instance breath analysis in tHeESI+DMA+M&n-line operation mode. The temporal
evolution of certain metabolite can be observed through this method. We have also
worked on cancer breath bignarkers research.

w lItis also possible to study folding state and collision sections of bigrialecules such as
Concanavalirprotein in the mode theNanoESI+DMA+MS
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