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Abstract Extraction Method and Analysis Parameters
The method which is currently being developed takes account of the various cut-off levels of the different drugs
classes and the actual volume of saliva present in the buffered solution (600ul of buffered saliva contains 150l of

The extraction efficiency was determined by running a set of the top calibration standard (n=6), against a set of non-

The ultimate aim of this work is to minimise the variety and complexity of the methods required in a commercial extracted top calibration standards (n=6), the table below outlines the percentage recovery and reproducibility.

laboratory to extract a range of basic drugs from a buffered saliva sample. Saliva collection is a robust, high integrity

and reliable method for on-site sampling, where sample manipulation or adulteration is difficult. Normally each class of saliva).
grugd is (taxtrac.ted separately using an optimised method for each particular class of drugs, this has two major Cut-Off limit Calibration range Retention time (min) % Recovery %RSD
Isadvantages: ) . (ng/ml) (ng/ml) Morphine 0.8 82 15
1. A large selection of solutions and solvents are required.
2. Limited sample volume combined with low drug concentrations. Opiates (ex. 6-MAM) 40 10-100 Codeine 24 96 2.0
The wgrk being unfiertaken is |nyestlg§t|ng the poss@hty of using a single generic method fo.r the extraction of a range 6-MAM 4 110 Dihydrocodeine 23 92 43
of basic drugs (Opiates, Benzodiazepine, Amphetamine, Methadone and Cocaine). A generic method would have the B pr " 5 0.5-20
advantage of reducing the number of solutions and solvents required and reduce the pressure on a limited sample enzodiazepine s 6-MAM 4.3 74 14
volume. The extraction methodology is based on the use of Varian's Plexa DAS SPE cartridge. Methadone 20 5-50 -
- Amphetamine 3.1 75 5.5
Amphetamines 30 5-100 -
Introducing Plexa DAS: Hydrophilic Sorbent for Oral Fluid SPE Cocaine 8 1-20 Methamphetamine 3.6 923 2.8
Plexa DAS is a highly engineered hydrophilic polymer which contains cation exchange sites and other oligomeric MDA 3.8 78 8.1
chemistries which allow for excellent phase transfer of analytes out of saliva matrices. Specially engineered pores Table 1. Cut off limits and calibration ranges used for the different drug classes
exclude endogenous material such as salivary proteins and excellent elution profiles allow isolation of analytes in The method is set up as follows: MDMA 42 88 53
small elution volumes. MDEA 4.9 97 3.3
. . Plexa DAS (1mL 30mg)
Apply Sample Washing Elution . Benzoylecgonine 5.4 95 2.8
Sample Pre-treatment 600pl of buffered Saliva
Water-rich Hydrophili nt Anal in tightly bound to Change in pH allows th
hows st e e en e e oty o ol SO0l of 01, pHS phosphate buffer Methadone 6.6 % 15
lytes to the ti h inte ti the stro ti
Sies witin the polymar oo oxchango sies — EDDP 6.2 3 7.0
ot of Column Conditioning 1ml, Methanol Flunitrazepam 6.7 88 5.2
o interest 1ml, Water
o = S Aminoflunitrazepam 5.5 77 2.9
e @ o’ e" & Load sample i
Ami i m .2 7 .
© © had SPE Cartridge wash 1ml, 0.1M Hydrochloric acid inonitrazepa 5 6 9.9
or ~e¥ o or e . e 1ml, 60:40 Methanol/0.1M hydrochloric acid Diazepam 7.2 90 5.9
P, .
T s Vv A Dry 10 minutes Nor-Diazepam 7.0 91 7.7
9 4, 9 i Elution 1501, 50:50 Acetonitrile/Methanol Temazepam 6.9 80 33
o’ i 2x 1501, 50:50:2 Acetonitrile/ Methanol/
3 L 4 L 4 . .
% Interferences such as - Ammonium Hydroxide Table 2. Retention times and extraction efficiencies for the drugs that were investigated
Is‘:ltge e"d"?em”s . Tween can be washed Cleanextract %
var roteins cannof i H H
accoss pore sirusture, 2?;3:;::: t the leaching with high . ' . Calibration
Fiqure 1 The three stages of extraction and key functiomal properties observed when :_;m'eg,e o DAS The samples were evaporated to dryness and reconstituted in 90:10, 5SmM Ammonium Acetate (aq)/ Methanol As well as determining the extraction efficiency we investigated the useable dynamic range of the calibration curves.
igure 1: r g xtracti y functional properti when using Plex: - solution. The best results are obtained when the solutions are left to flow through the Plexa DAS SPE cartridge As the calibrations curves are based on the saliva content no dilution factors are necessary when quantifying the
Removal of Oral Collection Device Additives under gravity. A small amount of positive pressure can be applied to aid the flow if and when required. samples. The calibration curves were constructed with at least two of the calibrators present being lower then the cut-
off concentration, the following calibration curves are representative of the typical curve from each drug class
The integrity of saliva sample is a vital component of drug analysis. All of the major saliva sampling devices contain a Column: C18, 2.1x50mm ) The Gradient Profile for the LC. investigated.
preservative solution which stabilises and buffers testing samples prior to testing. One of the major components in the Mobile phase: A — 5mM Ammonium Acetate - o
storage liquor; Tween 20, is known to cause issues with ion suppression and column build-up with 0.001% Formic acid Time B (%) Flow Tonty e T FETa T e i
; , . B._Melhangl o (minutes) (mi/min) L
In the study below, a series of well known oral fluid SPE devices were tested against Plexa DAS for Tween removal with 0.001% Formic acid 0 10 04 5
properties. The top chromatogram control was device fluid from one of the most common testing devices in the industry, Injection Volume: 604l 1 10 04 s ° ‘5
the Orasure® device. It is very clear that Plexa DAS shows no Tween contamination in the final elution extract, whereas |n]strumem: Agilent 6210MS,M3 - i
other materials still retain and elute high levels of the preservative. 5 100 0.4 o e o —kat
7.5 100 0.4 b Tygracoceing B i
Mobile Phase - A 01% Formic Add_ B: Methana! 76 10 04 R R EE R R R R
Isocratic: t=0-3 min 20% A :80% B hetamos -6 Loves,  Loves Used, 6 Pors, 6 Pots Used, 0 0G| otadons -6 Lovels § Levoh Used. & Parts, & Foms Used, 0 GG
Column: Pursuit XRs 28 C18 30 x 2.0 mm 125 10 0.4 ?5 il B e efotna
5o L
All samples dried and reconstituted in 100 L of 1:1 0.1% Aq formic acid: MeOH H £ %3 £
S o ome, Typical Total lon Chromatogram - . 12 L
Compound Q1 Q3 CE The MS has been segmented to allow increased sensitivity for all the analytes. For each analyte the MS is 53 "
Tween 20 227.1 95.0 15.0V monitoring for both quantification and qualification ions, also for each compound its deuterated analogue is “
included to act as the internal standard. A typical chromatogram is shown below and the retention times are listed a; Amphetamine o0 Methadone
In table 2 ’ 0 10 20 30 40 50 60 70 80 % 00 110 120 ” 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Collection Device * TICMRM ("> *) bufer 06.d Benzodiazepines T = e e S O
Fluid (Orasure ®) g x10 57 R g*ﬂ? fover e
3 09 o te
0.8 h % EI
Device ‘T B’ . Amphetamines . .
0.6 J Methadone/EDDP - Benzoylecgonine o Nor-Diazepam
6-MAM B S S S S S S A A A A A A A A b B 4 b s b sttt om ko
Plexa DAS 059 Opiates l BZE om0 erasnotin e
0.4+ l
034 Summary
Silica CX 0.2 This initial work indicates that it is possible to use a single generic method for a range of basic drugs. The recoveries
’ are all acceptable ranging from 67 to 98% with the exception of EDDP which has a recovery of only 30%. However the
0.19 poor recovery is off set by the good sensitivity of EDDP and it can still be quantified down to the 5ng/ml level. The
oA . - reproducibility of the extraction is also acceptable with %RSD ranging from 1.5 to 15% for all the drugs.
Polymer CX There was an attempt to incorporate cannabis into the extraction, however this approach has ceased at present. The
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 main reason for this is the poor performance of the Opiates and in particular Morphine, which had irreproducible
T = 7 o o Acquistion Tirme (in) recoveries (%RSD ca. 40%) and significant loss of signal due to fon suppression. Also the cut-off levels for cannabis
e (1ng/ml) means that it requires a more optimised extraction method to recovery sufficient material for the analysis.

Figure 2: LCMS responses for Tween 20 in elution fractions of several extraction devices including Plexa DAS. Figure 3: Representative chromatogram of the drugs extracted by the Plexa DAS SPE cartridge.




<<
  /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 1.4
  /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 true
  /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 <>
    /DEU <>
    /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.)
  >>
  /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


