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Background InformationBackground Information

What is the problemWhat is the problem??

�������� Blood or tissue Blood or tissue samples from control animalssamples from control animals inin

toxicology studies showtoxicology studies show aa sporadic incidencesporadic incidence of testof test

item concentration item concentration 
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Background InformationBackground Information

�� AnimalsAnimals inin treated groups are dosed withtreated groups are dosed with highhigh concenconcen--

trationstrations of testof test itemitem inin the same animal room which the same animal room which 

houses the control grouphouses the control group

�� Analytical methods have considerably improvedAnalytical methods have considerably improved

>1000>1000 fold over thefold over the last tenlast ten yearsyears

�� SampleSample quality isquality is aa complexcomplex andand multidisciplinary issuemultidisciplinary issue
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WorkingWorking GroupsGroups

Novartis approachNovartis approach::

�� Two teams were launchedTwo teams were launched ((oneone in US,in US, oneone in Europe)in Europe)

�� Teamleaders: QATeamleaders: QA headsheads

�� TeamTeam members frommembers from TestTest Article FormulationsArticle Formulations,, ToxicologyToxicology,,

PathologyPathology,, BioanalyticsBioanalytics

�� TeamsTeams met regularlymet regularly

�� CommonCommon team goalteam goal
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WorkingWorking GroupsGroups

MainMain activitiesactivities::

�� Definition ofDefinition of preventive measures against crosspreventive measures against cross--

contaminationscontaminations

�� ContactsContacts andand knowledge transfer with CROsknowledge transfer with CROs andand other other 

pharmaceutical companiespharmaceutical companies

�� Literature searchLiterature search

�� Listing of allListing of all studies withstudies with TKTK analysis including anyanalysis including any

contamination issuescontamination issues

�� Decision treeDecision tree inin casecase ofof contaminationscontaminations

�� Study with the aimStudy with the aim toto assess the new insights assess the new insights 

�� Regular informationRegular information toto managementmanagement
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WorkingWorking GroupsGroups

Preventive measuresPreventive measures, a, a few examplesfew examples::

GeneralGeneral issuesissues

�� Cleaning procedure for equipmentCleaning procedure for equipment and materialand material enforcedenforced

�� Protective clothing changed when control materials or Protective clothing changed when control materials or 

animals handled after treated materials or animalsanimals handled after treated materials or animals

�� SeparateSeparate equipment for control animalsequipment for control animals (e.g.(e.g. balancesbalances,,

pipettespipettes,, necropsy instrumentsnecropsy instruments,, anasthesiaanasthesia boxes)boxes)

�� Color coding for dosing formulation containersColor coding for dosing formulation containers//syringessyringes,,

glasswareglassware, and, and animal roomanimal room materialmaterial

MelanieMelanie ScheiwillerScheiwiller - Actualités en toxicocinétique - 28 septembre 2005, Paris  - Copyright © SFT/GMP - Tous droits réservés



GroupeGroupe de de MétabolismeMétabolisme et de et de 
PharmacocinétiquePharmacocinétique, 28, 28--SepSep--20052005 88

WorkingWorking GroupsGroups

Preventive measuresPreventive measures::

TestTest article formulationarticle formulation::

�� Complete separationComplete separation ofof controlcontrol and testand test item formulationsitem formulations

at allat all stagesstages (separate(separate roomsrooms,, equipmentequipment,, materialsmaterials))

�� ControlControl and testand test item formulation samples taken for item formulation samples taken for 

analysisanalysis onon the samethe same dayday asas TKTK blood collectionblood collection
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WorkingWorking GroupsGroups

Preventive measuresPreventive measures::

ToxicologyToxicology::

�� AllAll study activities performed first forstudy activities performed first for controls andcontrols and thenthen inin

ascending dose groupascending dose group orderorder

�� Control samples processedControl samples processed at a separateat a separate dedicateddedicated

workstation from treated samplesworkstation from treated samples

�� Dedicated areas within freezers for control samplesDedicated areas within freezers for control samples

MelanieMelanie ScheiwillerScheiwiller - Actualités en toxicocinétique - 28 septembre 2005, Paris  - Copyright © SFT/GMP - Tous droits réservés



GroupeGroupe de de MétabolismeMétabolisme et de et de 
PharmacocinétiquePharmacocinétique, 28, 28--SepSep--20052005 1010

WorkingWorking GroupsGroups

Preventive measuresPreventive measures::

PathologyPathology ((for collectionfor collection ofof tissue samplestissue samples):):

�� SeparateSeparate area identified for isolationarea identified for isolation ofof control animal control animal 

necropsiesnecropsies

�� SeparateSeparate containers for storagecontainers for storage andand shipmentshipment ofof controlcontrol

samplessamples toto the analytical laboratorythe analytical laboratory
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WorkingWorking GroupsGroups

Preventive measuresPreventive measures::

BioanalyticsBioanalytics andand pharmacokineticspharmacokinetics::

�� Control samples processed separatelyControl samples processed separately

�� Only one control sample openedOnly one control sample opened atat anyany timetime duringduring

processingprocessing

�� SeparateSeparate analysisanalysis ofof control samplescontrol samples:: oneone blankblank placedplaced

beforebefore andand after control samplesafter control samples inin the analysisthe analysis

equipmentequipment

�� Criteria for the relevanceCriteria for the relevance ofof contamination developedcontamination developed
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StudyStudy

22--weekweek inin feedfeed ((powdered dietpowdered diet)) methodological studymethodological study in in 

malemale mice withmice with AFY861AFY861

�� StudyStudy designdesign with three roomswith three rooms

�� OneOne control group alonecontrol group alone in a separatein a separate

roomroom (1)(1)

�� OneOne control groupcontrol group inin the same room as treated animals butthe same room as treated animals but

on differenton different racksracks (2)(2)

�� OneOne control groupcontrol group inin the same roomthe same room and onand on the same batterythe same battery

as treated animalsas treated animals (3)(3)

�� InIn roomroom 1 and 21 and 2 the new procedures were appliedthe new procedures were applied

�� InIn roomroom 33 thethe traditionaltraditional procedures were appliedprocedures were applied
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StudyStudy

ResultsResults

�� NoNo contaminationcontamination inin plasmaplasma andand tissue samples from controltissue samples from control

animalsanimals inin roomroom 11

�� PlasmaPlasma samples weresamples were alsoalso essentially freeessentially free ofof contaminationscontaminations

inin roomsrooms 2 and 32 and 3

�� Tissue samples taken from control animals were contaminatedTissue samples taken from control animals were contaminated

to a minimalto a minimal degreedegree inin roomroom 2 and to a moderate2 and to a moderate degreedegree inin

roomroom 33

�� Fur samples from control animals were not contaminatedFur samples from control animals were not contaminated inin

roomroom 1 and 2 and to a moderate1 and 2 and to a moderate degreedegree inin roomroom 33
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StudyStudy

Swab analysesSwab analyses::

�� Swab samples were taken from cleaned equipmentSwab samples were taken from cleaned equipment

and material inand material in thethe testtest article formulation areaarticle formulation area,, animal animal 

roomroom andand necropsy laboratorynecropsy laboratory
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StudyStudy
AFY861 concentrations in swab samples

Area/equipment (after cleaning if appropriate) Mean concentration in two samples (µg/swab)

Test article formulation
Spatula 0.0099
Balance – inside 0.874
Worktable 0.167
Mortar and pestle 0.525
Animal room
Table (animal room) 0.113
Table (blood sampling room) 0.000
Balance 0.0065
Centrifuge inside 0.0069
Blood pot (outside) 0.0177
Treated cage food container 0.0408
Overalla 0.486
Shoesa 0.213
Glovesa 2.31
Hands after blood sampling 0.0085
Face after weighing animalsa 0.171
Air filtera 2.96
Necropsy
Scissors 0.063
Scalpel 0.000
Anesthesia box 0.055
Necropsy table 0.000

LLOQ: 0.0100 µg/swab
a Not cleaned
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StudyStudy

Conclusions from analysesConclusions from analyses ofof swab samplesswab samples::

�� Many areas were freeMany areas were free ofof contaminationscontaminations

�� In testIn test article formulation laboratory relatively large article formulation laboratory relatively large 

amountsamounts ofof substance detectedsubstance detected

�� Overalls,Overalls, shoesshoes andand gloves after workinggloves after working inin animal roomanimal room

contained significant amountscontained significant amounts

This emphasizes the necessityThis emphasizes the necessity ofof exchanging clothesexchanging clothes

�� The amountThe amount ofof substancesubstance onon the filters shows that thethe filters shows that the

potentialpotential forfor airair--borne contamination could be clearly borne contamination could be clearly 

demonstrated demonstrated 
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

KeyKey questionquestion::

CanCan aa study withstudy with positivepositive control samplescontrol samples stillstill bebe a a 

GLPGLP studystudy??
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

What isWhat is GLP?GLP?

AA qualityquality systemsystem concerned with the organizational processconcerned with the organizational process

andand the conditions under which studies are plannedthe conditions under which studies are planned,,

performedperformed,, monitoredmonitored,, recordedrecorded,, archivedarchived, and, and reportedreported

(OECD 1998)(OECD 1998)
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

GLPGLP compliance does not assurecompliance does not assure::

�� that the scientificthat the scientific design of adesign of a study is soundstudy is sound

�� that SOPs or analytical methods are scientifically that SOPs or analytical methods are scientifically 

adequateadequate

�� Analyses are appropriateAnalyses are appropriate

�� cannot decide whether the occurrencecannot decide whether the occurrence of positiveof positive controlcontrol

samples invalidatessamples invalidates aa studystudy

�� this is a scientific judgmentthis is a scientific judgment
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

Can compliance withCan compliance with GLPGLP prevent contaminationprevent contamination ofof controlcontrol

samplessamples??

NotNot necessarilynecessarily!!

ButBut GLPGLP providesprovides aa setset ofof principles that may reduce theprinciples that may reduce the

potentialpotential for contaminationsfor contaminations andand may helpmay help to findto find reasons reasons 

for any occurrencies during study conductfor any occurrencies during study conduct..
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

GLPGLP principles that may helpprinciples that may help toto reduce contaminationsreduce contaminations::

�� SOPs forSOPs for all majorall major activities that are followedactivities that are followed

�� TrainingTraining records forrecords for allall involved individualsinvolved individuals

�� DirectDirect and promptand prompt recordsrecords

�� RecordsRecords are maintainedare maintained ((archivesarchives))

�� Quality AssuranceQuality Assurance UnitUnit
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

RecordsRecords are necessary for the reconstructionare necessary for the reconstruction ofof the studythe study

Sometimes they can identifySometimes they can identify::

�� MixMix--up ofup of animalsanimals

�� MisMis--dosingdosing ofof animalsanimals

�� MisMis--calculationscalculations of testof test itemitem

�� In vivoIn vivo contaminationcontamination ((not very often the casenot very often the case))
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

What aboutWhat about ex vivoex vivo contaminationcontamination??

Can happen everywhereCan happen everywhere::

�� Handling ofHandling of animalsanimals

�� Blood collectionBlood collection

�� ProcessingProcessing ofof samplessamples

�� StorageStorage andand shipmentshipment ofof samplessamples

�� AnalysesAnalyses

�� DueDue toto specific substance propertiesspecific substance properties

NotNot easyeasy toto reconstruct with the helpreconstruct with the help ofof recordsrecords

((SOPsSOPs,, methodsmethods,, Quality Assurance may helpQuality Assurance may help))
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The RoleThe Role of Good Laboratoryof Good Laboratory PracticePractice

RoleRole ofof Study DirectorStudy Director and/and/or Principal Investigator if or Principal Investigator if 

contamination occurscontamination occurs::

�� Evaluate recordsEvaluate records,, search for reasonssearch for reasons

�� ReportReport any issueany issue in finalin final reportreport andand address the impactaddress the impact

onon study integritystudy integrity
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EMEAEMEA GuidelineGuideline on Positive Controlson Positive Controls

ScopeScope

�� Guidance howGuidance how toto assess the levelassess the level of testof test itemitem inin samples samples 

from control animalsfrom control animals,, howhow toto reportreport suchsuch findingsfindings andand howhow

toto assess the impactassess the impact inin the validitythe validity ofof the studies the studies 

Study TypesStudy Types

�� AllAll pivotal studies withpivotal studies with TKTK evaluation needevaluation need toto be analysedbe analysed

((irrespectiveirrespective ofof thethe route ofroute of administrationadministration))

�� In nonIn non--rodent studiesrodent studies:: control samples should be collectedcontrol samples should be collected

andand analysed the sameanalysed the same wayway as treated samplesas treated samples

�� InIn rodent studiesrodent studies: in at least: in at least the proximitythe proximity ofof TmaxTmax ofof thethe

testtest itemitem
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EMEAEMEA GuidelineGuideline on Positive Controlson Positive Controls

ConsequencesConsequences ofof contaminationscontaminations

�� Trace levels Trace levels below thebelow the LLOQ!!LLOQ!! may be considered as nonrelevantmay be considered as nonrelevant

�� InvalidationInvalidation ofof study dependsstudy depends onon extentextent ofof contaminationcontamination,, impactimpact onon

the validitythe validity ofof statistical analysisstatistical analysis,, definitiondefinition ofof safety marginssafety margins andand

reliabilityreliability ofof animal exposureanimal exposure

�� The sourcesThe sources ofof contamination should be investigatedcontamination should be investigated andand identifiedidentified

�� Clarify whether contamination occuredClarify whether contamination occured in vivoin vivo oror exex--vivovivo (i.e. check(i.e. check

control tissues forcontrol tissues for testtest itemitem,, identify metaboliteidentify metabolite inin control plasmacontrol plasma,,

detect antibodies againstdetect antibodies against testtest item for biotechnology productsitem for biotechnology products))

�� ContaminationsContaminations inin control samples should be reportedcontrol samples should be reported andand discusseddiscussed

in finalin final reportsreports and inand in summaries for regulatory authoritiessummaries for regulatory authorities

((frequencyfrequency,, patternpattern andand magnitudemagnitude ofof contaminationscontaminations))
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SummarySummary

�� Positive controlsPositive controls are frequently observedare frequently observed inin toxicokinetic toxicokinetic 

investigationsinvestigations

�� Analyses have shown that strict procedures for the handlingAnalyses have shown that strict procedures for the handling

of testof test itemsitems,, animalsanimals andand samples may prevent orsamples may prevent or at leastat least

diminish contaminationsdiminish contaminations ofof control samplescontrol samples

�� GLPGLP may helpmay help toto reduce the occurrencereduce the occurrence of positiveof positive control control 

samplessamples,, but cannot totally avoid itbut cannot totally avoid it

�� TheThe EMEAEMEA guideline provides information howguideline provides information how toto proceedproceed,,

but adherence can only partly be achievedbut adherence can only partly be achieved
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