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EVOLUTE ABN SPE Columns

EVOLUTE™ ABN polymeric non-polar SPE 
sorbent extracts acidic, basic and neutral 
analytes from aqueous sample matrices 
using a generic procedure, minimizing 
method development time for Analytical 
Chemists. 



Extraction of Pharmaceuticals 
from River Water



Introduction

• Analysis of pharmaceuticals from water 
is increasingly important due to 
changes in European legislation

• Water and government laboratories are 
now testing for these on a routine basis

• Need a sample preparation approach 
that can be used to extract a wide 
range of compounds in one sample 
extraction



Application of EVOLUTE ABN for Extraction 
of Pharmaceuticals from River Water

• Poster in collaboration with the 
Environment Agency, UK
– Presented at Pittcon 2007, 25 Feb - 02 

Mar, Chicago



The Analyte Suite

• Environment Agency has identified 30+ 
compounds as some of the most widely 
applicable drugs found in water courses

• Analyte suite was selected from the list 
to demonstrate the applicability of 
EVOLUTE ABN for the extraction of 
analytes with wide ranging pK values 
and polarities (logP)



The Analyte Suite



Analyte Structures: Beta Blockers
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Analyte Structures: SSRIs
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Analyte Structures: Anti-inflammatory

Diclofenac

Ibuprofen

Mefenamic Acid



Analyte Structures: Other
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Generic Method



LC-MS Conditions

• Full details on 
HPLC conditions, 
Mass Spec and 
MRM transitions 
available on 
request

• Mass 
chromatograms 
shown opposite 
for analyte suite

Diclofenac 

Ibuprofen 

Mefanamic acid 

Atenolol 

Sotalol 

Trimethoprim 

Metoprolol 

Oxprenolol 

Labetalol 

Sulfamethoxazole 

Propranolol 

Erythromycin 

Citalopram 

Paroxetine 

Fluvoxamin

Carbamezapine 

Fluoxetine 



Results: Analyte Recoveries

Analyte Analyte Recovery (%) % RSD (n=5)

Atenolol 90.1 3.5

Sotalol 95.3 2.2

Trimethoprim 99.3 2.9

Metoprolol 97.0 3.4

Oxprenolol 98.7 2.7

Labetalol 81.1 3.2

Sulfamethoxazole 94.1 3.9

Propranolol 97.0 2.3

Erythromycin 102.1 8.7

Citalopram 94.2 2.6

Paroxetine 82.2 5.2

Fluvoxamine 94.7 8.8

Carbamazepine 97.8 1.5

Fluoxetine 103.8 6.3

Diclofenac 103.2 2.8

Ibuprofen 101.9 7.8

Mefenamic Acid 95.3 8.5



Analyte Recoveries: Summary

• Capable of greater than 80% recovery of a wide 
range of analytes
– Wide ranging polarity
– Acidic, neutral and basic analytes

– Example: Extraction of pharmaceuticals from water
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Optimized for Robust Operation

EVOLUTE ABN’s well controlled particle 
size distribution and optimized packing 
techniques ensure

• Consistent flow rates 
– Particularly important for large volume 

samples

• High reproducible analyte recoveries
• Maximum performance with automated 

liquid handling systems



Fines Free Sorbent

• No contamination of extract or automation & 
mass spec transfer lines

• Efficient SPE 
– Capacity and each step of the SPE procedure

• Consistent flow characteristics

EVOLUTE ABN 50 µm 7/57
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Reproducible Analyte Recoveries

Pharmaceuticals from water 
• 200 mg/6 mL column made from three different batches of EVOLUTE 

ABN 50 µm
• Recoveries greater than 80%, RSDs <10%, n=5

Batch to Batch Reproducibility
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EVOLUTE ABN Formats and Configurations

• 25 mg/10 mL
• 50 mg/3 mL
• 100 mg/3 mL
• 100 mg/10 mL
• 200 mg/3 mL
• 200 mg/6 mL



Accessories

• VacMaster LVE kit
– Processing large volume samples
– Attach to SPE column via adaptor

• VacMaster Drying Adaptor
– Remove water from the SPE column prior to 

elution with a water immiscible solvent

• PTFE Extraction Caps
– Attach sample bottle directly onto the SPE 

column

All ordering information in 
Analytical Sample Preparation Catalogue



Summary

• EVOLUTE ABN provides high and 
reproducible analyte recovery for a wide 
range of acidic, basic and neutral 
compounds from aqueous samples
– Water (river, surface, drinking etc.)
– Soil extracts

• Ideal for the extraction of multiple analyte
suites in one extraction
– Pharmaceuticals 
– Pesticide residues



Thanks to:
Environment Agency, UK
Biotage R&D Group, UK

Thank you for your attention!



HPLC Conditions

Instrument: Waters Alliance 2795 Separations 
Module.

Column: Zorbax Eclipse XDB-C18. 
100 x 2.1 mm, 3.5 µm) Agilent

Guard Column: Zorbax Eclipse XDB-C8. 
(12.5 x 2.1 mm, 5 µm) Agilent

Injection Volume: 10 µL

Flow Rate: 0.25 mL/min. Entire column effluent 
directed into the MS

Time A= 0.1% Formic in Water B=acetonitrile

0 88 12

9 53 47

12 10 90

14 10 90

14.10 88 12



Mass Spectrometry Conditions

Instrument: Waters Quattro Ultima Pt triple quadrupole
MS equipped with an electrospray source

Source 
Temp: 

100°C

Desolvation
Temp:

350°C

Collision cell 
pressure:

2.23 e-3 mbar



Mass Spectrometry Conditions 
MRM Transitions

Analyte MRM Transition Collision Energy (eV)
Atenolol 267.2 > 190.2 18
Sotalol 273.1 > 213.1 17
Trimethoprim 291.2 > 123.1 22
Metoprolol 268.2 > 116.1 18
Oxprenolol 266.2 > 72.1 18
Labetalol 329.2 > 311.1 12
Sulfamethoxazole 254.1 > 156.0 15
Propranolol 260.1 > 116.1 17
Erythromycin 734.5 > 158.2 31
Citalopram 325.1 > 109.1 23
Paroxetine 330.1 > 192.2 19
Fluvoxamine 319.2 > 71.0 15
Carbamazepine 237.1 > 194.1 17
Fluoxetine 310.2 > 148.2 7
Thioridazine 371.1 > 126.1 22
Tamoxifen 372.2 > 72.1 21
Diclofenac* 294.1 > 250.1 11
Ibuprofen* 205.2 > 159.2 7
Mefenamic Acid* 240.2 > 196.2 16

*All positive ion mode except Diclofenac, Ibuprofen, Mefenamic acid
Dwell time 0.08-0.15 s; Cone Voltage 35-60 V



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


