
Extraction Procedure

ISOLUTE® SPE Column: ISOLUTE MFC18 100 mg/10 mL, Part number 240-0010-G. For automation compatibility, 
ISOLUTE MFC18 100 mg/1 mL, Part number 240-0010-A offers the same sorbent bed 
dimensions.

Analytes: Noradrenaline, adrenaline and dopamine

Pre-treatment: In a suitable glass container, add:-

1. 1 mL urine sample (or calibrator, or QC)
2. 100 µL internal Standard (1.2 µg/mL in 0.01 mol/L HCl
3. 2 mL of buffer containing complexing agent Vortex well to mix. The pH should be 
7.5-9.5 - check pH of all the samples and adjust with ammonia if required.

Solvation: Solvate the column with methanol (2 mL) at a flow rate of 0.5-1 mL/min.
Do not allow the column to dry out.

Equilibration: Equilibrate with ammonium chloride wash buffer (0.2 mol/L, 2 mL) at a flow rate of 
0.5-1 mL/min, then switch off the vacuum. Do not allow the column to dry out.

Sample application: Take a 1.5 mL aliquot of the sample and apply to the column at a flow rate of ~0.5 mL/min 
(vacuum -2 to -5" Hg). The total flow time should be 2-3 min. Do not allow the column to 
dry out.

Interference elution: Set the pressure to <-5"Hg.

1. Wash with ammonium chloride wash buffer (0.2 mol/L, 2 mL)
2. Wash with 20% methanol wash buffer (2 mL)
3. Dry for 30 sec on full vacuum (-20" Hg)

Analyte Elution: To elute analytes, apply first volume of elution solvent to extraction column. Soak for two 
minutes. Add second volume of elution solvent to extraction column and collect. Elute with acetic 
acid (1 mol/L, 1.5 mL) into glass tubes. The pressure should be ~5" Hg.

Analytical Method: HPLC with ESA detection.

Column: C18, 5 µm, 4.6 x 250 mm (Nucleosil or Apex)

Mobile phase: 100 mg SDS and 50 mg EDTA in 140 mL phosphate buffer (50 mol/L). Add 40 mL 
acetonitrile and 20 mL methanol. Adjust pH to 2.9 using phosphoric acid. Filter before use.

Flow rate: 1.5 mL/min Injection volume: 40 µL

Detection: Electrochemical detector (ESA); model 5100 A Gain 10x10; det. 1:0.1V, det. 2:0.35V
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Introduction
This method details the use of a non-polar retention mechanism for the extraction

of catecholamines (noradrenaline, adrenaline, dopamine) from urine. The polar

analytes form a non-polar complex with phenylboronic acid and are retained on

the non-polar MFC18 column. Typical recoveries are >85%.

Catecholamines are polar, with cis-hydroxy groups that interact with
phenylboronic acid (complexing agent) to produce a less polar complex that is
retained on a C18 column by non-polar interactions. Elution is achieved by
breaking the interaction with acidic conditions.

Figure 1. Structure of Dopamine
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Reagents: 1. 2.0 mol/L ammonium chloride - ammonium hydroxide buffer: 
Dissolve 107 g NH4Cl in 1 litre of deionized water and adjust pH 
to 8.5 with NH4OH. Store at 4 ˚C.

2. Buffer containing complexing agent: To 200 mL of above
buffer, add 400 mg diphenylboronic acid ethanolamine ester 
(obtained from Aldrich, p/n 12630-5) and 1 g disodium EDTA.
Diphenylboronic acid does not dissolve easily and may require 
to mixing slowly overnight to dissolve completely. Adjust pH to 
8.5 with ammonia. Store at 4 ˚C and check pH before use.

3. Wash buffer (0.2 mol/L NH4Cl-NH4OH): Add 50 mL of 2 mol/L
NH4Cl-NH4OH buffer to a 500 mL volumetric flask and make up
to 500 mL with distilled deionized water. Add 250 mg EDTA and
adjust pH to 8.5 with ammonia. Store at 4 ˚C and check pH 
before use.

4. Methanol wash buffer (20% MeOH in wash buffer): Add 100 mL

MeOH to 400 mL of 0.2 mol/L NH4Cl-NH4OH buffer and adjust
pH to 8.5 with ammonia. Store at 4 ˚C and check pH before use.

5. 1.0 mol/L acetic acid: Add 12 mL of glacial acetic acid to a 
200 mL volumetric flask and make up to 200 mL with distilled 
deionized water.

General comments: a) N.B. Urine samples should be acidified on collection to pH 1-3 

b) Do not allow the column to dry out unless otherwize stated. This 
will prevent irreversible analyte adsorption.

c) Set vacuum to <-5"Hg (-2-3"Hg).

d) Sample loading and elution flow rates should not exceed 
0.5 mL/min.

e) Once the complexing agent has been added to the sample, the
complex is stable for at least 2 hrs at room temperature.

f) Complexing agent - forms a non-polar complex with the analyte
(due to cis hydroxy functional groups), which is retained on the
non-polar column. The elution is achieved by breaking the
interaction with acid conditions.

g) The methanol concentration in the methanol wash buffer
should not exceed 20%.

h) MFC18 columns must be used for catecholamine extraction.
Endcapped C18 sorbents give poor recoveries.

i) Structurally similar drug metabolites may interfere with the
analytes of interest. Metabolites of paracetamol and labetalol
interfere with measurement of adrenaline. Urine from patients on
methyl dopa produces a Iarge peak before noradrenaline
(potential to interfere). Urine from patients on atenalol or
capropril show no interference. 

Reference: With thanks to Dinesh Talwar, Dept. of Clinical 
Biochemistry, Glasgow Royal Infirmary, Glasgow, UK. 2001.



<<
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [614.693 884.693]
>> setpagedevice


