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Overview  
A highly selective differential mobility spectrometry device has 
been used to enhance the quality of multi-targeted screening 
analysis by LC/MS/MS. This has been achieved by pre-
separating ions of similar mass prior to tandem mass 
spectrometric analysis; therefore removing these isobaric 
interferences and improving mass spectral library searching 
scores. 

Introduction 
Rapid and reliable screening methods for drugs of abuse are 
required for the detection of xenobiotics in forensic intoxication 
cases. Tandem mass spectrometry has become an increasingly 
popular analytical technique used in screening of drugs, due to 
the additional selectivity that is provided compared to single-
stage MS and other techniques. Multi-targeted screening by 
LC/MS/MS uses Multiple Reaction Monitoring (MRM) triggered 
Information Dependent Acquisition (IDA) MS/MS spectra which 
are used to confirm the identity of detected drugs based on mass 
spectral library searching. 

Matching MS/MS spectra generated from real samples to library 
spectra can be impeded by the presence of interfering isobaric 
compounds in the sample matrix. These isobaric interferences 
having similar m/z to the analyte will fragment producing extra 
peaks in the sample spectrum not present in the library 
spectrum. This results in a reduced score and reduced 
confidence rating. For these challenging analyses an orthogonal 
separation technique, such as differential mobility spectrometry 
(DMS), may be used to resolve isobaric species that cannot be 
separated by tandem mass spectrometry. In this work presented 
here, the new SelexION™ ion mobility technology has been 
utilized to enhance the quality of mass analysis by pre-
separating ions of similar mass thereby removing these isobaric 
interferences, improving the mass spectral library searching 
scores. 

Hardware and Methods 
Experiments were performed using a QTRAP® 5500 LC/MS/MS 
system equipped with the novel SelexION™ differential mobility 
device, to provide enhanced selectivity. 

 Differential Mobility Cell
Compact and simple design allows the cell to 
be installed without the use of any tools and 
in less than two minutes.

SelexION™ Curtain Plate
Updated version of the traditional curtain 
plate to accommodate the differential ion 
mobility cell. Maintains the same level of 
robustness and stability associated with the 
original design.

Differential Mobility Cell
Compact and simple design allows the cell to 
be installed without the use of any tools and 
in less than two minutes.

SelexION™ Curtain Plate
Updated version of the traditional curtain 
plate to accommodate the differential ion 
mobility cell. Maintains the same level of 
robustness and stability associated with the 
original design.

 
Figure 1. SelexION™ Technology. The DMS interface is directly coupled to the orifice plate. A modified curtain plate accommodates the DMS cell 
which can be easily installed and removed without the use of any tools and without venting the system. The source extension ring enables use of the 
standard AB SCIEX Triple Quad™ and QTRAP® system sources. 
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Key SelexION™ Technology Innovations 
• Planar geometry results in short residence times, high 

speed and minimal diffusion losses for maximum 
sensitivity and UPLC compatibility. 

• Easy to maintain and can be installed or removed in 
minutes with no need to break vacuum or use any tools. 

• The ability to introduce chemical modifiers to the 
homogenous fields of the SelexION™ cell allows the 
amplification of the separation capacity and adds a new 
dimension to selectivity.  

The separation of ions in the SelexION™ device is based upon 
differences in their migration rates under high versus low electric 
fields. A high field is applied between the electrodes for a short 
period of time, and then a low field is applied in the opposite 
direction for a long period of time (see Figure 2). Any difference 
between the low-field and high-field mobility of an analyte ion 
causes it to migrate towards one of the electrodes. The ion is 
steered back towards the center-line of the device by the 
application of a second voltage offset, known as the 
Compensation Voltage (CoV); a compound-specific parameter 
that can be used to selectively filter out all other ions. Rapid 
switching of the Compensation Voltage parameter allows the 
user to concurrently monitor many different compounds. 

 

Innovative Planar Design; SelexION™ Ion Mobility Cell.   
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Figure 2. Separation Process of the Differential Ion Mobility Device; 
Ions are separated on the basis of the difference in their migration 
rates under high versus low electric fields, migrating towards the 
walls of the cell. The application of a compound specific, intense DC 
electric field, known as the DMS separation field, steers the ions 
back to the center line.  

Experimental 
Sample Preparation: 

200 µL of acetonitrile was added to 100 µL spiked urine sample. 
The vial was mixed and centrifuged and the supernatant 
removed and diluted with 700 µL of water. The diluted urine 
sample was directly injected into the LC/MS/MS system.  

HPLC Conditions: 

A Shimadzu Prominence LC system with a Restek 5 µm 60 Ǻ, 
PFP Propyl Column, 50 x 2.1 mm at 40°C with a gradient of 
eluent A water + 2 mM ammonium formate + 0.2 % formic acid  
and eluent B acetonitrile + 2 mM ammonium formate was used 
at a flow rate of 600 μL/min. The injection volume was set to 
10μL. 

MS/MS Conditions: 

Data was obtained using an AB SCIEX 5500 QTRAP® 
LC/MS/MS system, equipped with the SelexION™ interface, 
coupled with a Shimadzu Prominence LC system. The mass 
spectrometer analysis consisted of an MRM detection using 
scheduled MRM algorithm; using compound specific CoVs and 
Enhanced Product Ion (EPI) Dependent scans using the linear 
ion trap, automatically triggered to collect full scan MS/MS 
fragmentation spectra. The EPI data were collected using the 
Collision Energy Spread (CES) and contained low, medium and 
high energy fragment ions. A 1250 compound Forensic Drug 
Library was searched to provide identification and confirmation.  

Results 

The SelexION™ mobility cell’s ability to enhance the selectivity 
of mass analysis by pre-separating ions of similar mass was 
demonstrated by the separation of the isobaric compounds 
indomethacin and bendamustine (Figure 3).  The ability to 
perform this separation of compounds of similar mass aids in 
confident identification of either of these compounds in drug 
screening MRM IDA triggered Enhanced Product Ion (EPI) work 
flows. It also eliminates the need to chromatographically 
separate the compounds.  

Using SelexION™ technology, we have shown the separation of 
isobaric interferences from urine matrix that, in the absence of 
the device, would have been transmitted into the mass 
spectrometer and fragmented at the same time as the analyte. 
Comparisons of product ion spectra generated from urine 
samples both with and without the use of the SelexION™ device 
show that fragment ions are detected and falsely represented in 
the resulting product ion spectrum in those experiments 
performed without the use of the SelexION™ device. Figure 4B 
shows an example of a poor purity spectral library score 
obtained for indomethacin using a product ion spectrum, of an 
[M+H]+ ion at m/z 358, generated without the use of the  
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Figure 3: The selectivity obtained by introducing a chemical modifier 
to the homogenous fields of the SelexION™ cell is demonstrated by 
the separation of the isobaric compounds bendamustine and 
indomethacin.  

SelexION™ technology and matched to the library spectrum for 
indomethacin (Figure 4A) with a purity score of  14%. Figure 4C 
shows a product ion spectrum of the [M+H]+ ion at m/z 358 
triggered from an MRM survey scan generated with the 
SelexION™ technology installed. The figure shows that 
interfering isobaric compounds in the sample have been pre-
separated and removed reducing the number of interfering peaks 
in the product ion spectrum and improving the mass spectral 
library searching score from 14% (without SelexION™ 
technology) to 78% (with SelexION™ technology) for 
indomethacin. 

Another example of an improvement in a library score is shown 
in Figure 5 in which the use of the SelexION™ technology has 
removed the interfering ion at m/z 192 that was present in the 
product ion spectrum of the [M+H]+ ion at m/z 235 for lidocaine, 
generated without the use of the SelexION™ technology. The 
improvement in the library score from 79 to 90 % by removal of 
this one interfering ion allows for increased confidence in the 
match and identification of lidocaine.  

Figure 6 shows a 100% confidence hit for the identification of 
amphetamine when using the SelexION™ technology. Without 
the use of the SelexION™ technology, a number of interfering 
ions are observed at m/z 77, 107 and 109 in the product ion 
spectrum of the [M+H]+ ion at m/z 136, that were generated from 
a matrix isobaric interfering ion giving a purity score of only 41%. 

 

 

 

Figure 4 Library searching results for a spiked urine sample. (A) 
Library spectrum of indomethcine; Library search scores without 
(B) and with (C) the use of the SelexION™ device   

 

DMS separation of isobaric compounds 

Bendamustine: 
m/z 358.0 Indomethacin: 

m/z 358.0 

 

 

(A) Library spectrum for indomethacin 

(C) Acquired spectrum (with SelexION™ technology) and library 
search score 
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(B) Acquired spectrum (without SelexION™ technology) and library 
search score  
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Figure 5 Library searching results for a spiked urine sample; Library 
search scores for lidocaine without (A) and with (B) the use of the 
SelexION™ device 

A further demonstration of the use of the SelexION™ technology 
to improve mass spectral library scores by removal of isobaric 
interferences is shown in Figure 7. The figure shows two 
separate library search result reports generated from two 
different experiments on the same drug mix spiked urine sample. 
Both reports show a hit for fentanyl. The first report was 
generated from an MRM IDA triggered EPI experiment 
performed without the use of the SelexION™ technology (Figure 
7A). The second report was generated from a similar experiment  

 

Figure 6 Library searching results for a spiked urine sample; Library 
search scores for amphetamine without (A) and with (B) the use of 
the SelexION™ device 

on the same sample but with the use of the SelexION™ 
technology (Figure 7B).  By using the SelexION™ device the 
library hit score for fentanyl improved from 32 to 89 %.   The use 
of the SelexION™ device has allowed the successful removal of 
the interfering ions that were present in the product ion spectrum 
of the [M+H]+ ion at m/z 337 for fentanyl; generated without the 
use of the SelexION™ device.   
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Conclusions 
The SelexION™ device has been shown to be successful in 
separating out analytes from isobaric interferences in urine 
matrix, to allow improvements in mass spectral library searching 
scores. 

An improvement in the MS/MS spectrum generated with the use 
of the SelexION™ device was seen for amphetamine detected in 
urine, by removal of the interfering ions at m/z 77, 107 and 109. 
This improved the quality of the spectrum for searching against 
the forensic drug library producing 100% purity score for an 
amphetamine match. 

Improvements obtained in library hit scores for compounds from 
spiked urine samples was achieved by pre-separating ions of 
similar mass using the SelexION™ technology for lidocaine, 
indomethacin, amphetamine and fentanyl. 

SelexION™ Ion Mobility Technology 
• Easily installed in less than two minutes 

o No tools or cables 

• On-demand operation, can be turned on or off without 
removing the device 

• Powerful ion mobility separations can be further enhanced 
by chemical modifiers 

• Useful for separation of isobaric interferences, or reduction 
of high background noise  
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Figure 7.  Library searching results for a spiked urine sample. Library search scores for fentanyl without (A) and with (B) the use of the 
SelexION™ device 

(A) NO SelexION™ Technology (B) WITH SelexION™ Technology  

Purity 
Score  
29 % 

  
Purity 
Score 
89 % 

  



 

p 6 

  

 

 

 

 For Research Use Only. Not for use in diagnostic procedures. 

© 2011 AB SCIEX. The trademarks mentioned herein are the property of AB Sciex Pte. Ltd. or their respective owners. AB SCIEX™ is being used under license. 

Publication number: 3460111-01 

 

 

 

 


	AB SCIEX SelexION™ Technology Used to Improve Mass Spectral Library Searching Scores by Removal of Isobaric Interferences


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



