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•• French association created in 1995 by French association created in 1995 by 

ABNF,COGEMA and CEAABNF,COGEMA and CEA

•• structured around Administrative Council, structured around Administrative Council, 

Head Office,  Scientific Council and Head Office,  Scientific Council and 

IntercomparisonIntercomparison ManagersManagers

•• 120 members from 24 countries ,120 members from 24 countries ,

70 laboratories (incl. 54 outside France).70 laboratories (incl. 54 outside France).

••www.procorad.orgwww.procorad.org or or info@procorad.orginfo@procorad.org



��To promote quality management in the To promote quality management in the 

laboratories  by preparing laboratories  by preparing intercomparisonintercomparison

exercises on biological samples loaded with exercises on biological samples loaded with 

artificial artificial radionuclidesradionuclides (certified values) or (certified values) or 

taken from contaminated workers (uncertified taken from contaminated workers (uncertified 

values)values)

��To supply information about the best To supply information about the best 

technical protocols  and to provide for technical protocols  and to provide for 

scientific discussion during the annual scientific discussion during the annual 

meeting and workshop sessions (for instance, meeting and workshop sessions (for instance, 

accreditation, method validation at last yearaccreditation, method validation at last year’’s s 

meetingmeeting))

Main Goals:



••CEA CEA CadaracheCadarache : : 9090Sr and X gammaSr and X gamma emittersemitters

in urinein urine

••CEA Grenoble : CEA Grenoble : 1414C in urine; C in urine; «« surprisesurprise »» urineurine

••CEA Marcoule : U in urine ; actinides in urineCEA Marcoule : U in urine ; actinides in urine

••CEA CEA ValducValduc : : 33H in urineH in urine

••COGEMA La Hague : actinides in COGEMA La Hague : actinides in faecalfaecal ashash

•• �������� 3 3 samplessamples atat leastleast

Exercises :



2 2 differentdifferent set set ofof samplessamples::

**oneone for for tritiatedtritiated waterwater measurementmeasurement withwith 5 5 samplessamples --

A: A: blankblank urine urine samplesample

--B urine B urine withwith activityactivity betweenbetween 1,000 1,000 andand 2,000 Bq/ l2,000 Bq/ l

--C: urine C: urine withwith activityactivity betweenbetween 5,000 5,000 andand 10,000 Bq/ l10,000 Bq/ l

--D urine D urine samplesample fromfrom a a contaminatedcontaminated workerworker <70kBq/ l<70kBq/ l

--E : E : TritiatedTritiated waterwater by dilution of the primary solution

*one sample for OBT measurement (sample of 200 ml 

of urine with activity between 10 and 60 kBq/ l of

tritiated thymidine)

Tritium in urine



••In accordance In accordance withwith thethe QualityQuality Assurance Assurance 

Programme Programme ofof thethe ValducValduc BiologicalBiological LaboratoryLaboratory

••TheThe document document emphasizesemphasizes thethe differentdifferent stepssteps in in 

samplesample preparationpreparation, , fromfrom collection collection ofof blankblank urine urine 

to dispatching to dispatching ofof samplessamples in in safesafe conditions; conditions; alsoalso, , 

processingprocessing resultsresults usingusing PROCOSTAT software PROCOSTAT software 

andand publication publication ofof thethe final report.final report.

••EachEach stepstep requiresrequires care care andand checkingchecking proceduresprocedures

followedfollowed by by QualityQuality Management staff Management staff ofof thethe lab.lab.

••TheThe QualityQuality document document isis availableavailable on on requestrequest to to allall

participants in participants in thethe exerciseexercise..

Organization of the

intercomparison



••Participants Participants submitsubmit theirtheir resultsresults directlydirectly to to thethe

websitewebsite andand have to have to answeranswer a a technicaltechnical

questionnaire.questionnaire.

••TheThe questions questions askedasked to to thethe participants are: participants are: 

information about LS cocktail information about LS cocktail usedused, , countingcounting timetime, , 

methodmethod ofof calibration or calibration or quenchingquenching, but , but alsoalso

management management ofof thethe blankblank samplesample for for thethe final final 

resultsresults, etc., etc.

••For For nextnext yearyear, , wewe plan to plan to investigateinvestigate more more 

technicaltechnical detailsdetails ofof thethe samplingsampling methodmethod, for , for 

exampleexample, or , or thethe volume volume ofof LS LS addedadded, proportion , proportion ofof

urine vs LS cocktail or LSC urine vs LS cocktail or LSC equipmentequipment usedused..

Technical data



••AlwaysAlways veryvery highhigh ((NotNot for OBTfor OBT……)), because Tritium , because Tritium 

in urine in urine seemsseems to to bebe thethe easiesteasiest PROCORAD PROCORAD 

bioassaybioassay for for ourour participants! :participants! :

••2001: 47 2001: 47 labslabs

••2002: 50 2002: 50 labslabs

••2003: 48 2003: 48 labslabs

••2004: 44 2004: 44 labslabs

••2005: 49 2005: 49 labslabs

••2006: 52 2006: 52 labslabs

Participation



--Urine pool Urine pool fromfrom thethe Aube Aube CenterCenter ((nono H3 H3 

markingmarking in in thethe environmentenvironment))

--SampleSample D: urine D: urine fromfrom employeeemployee atat ValducValduc

plant, plant, contaminatedcontaminated by by tritiatedtritiated waterwater

--PreservationPreservation ofof urine urine samplesample usingusing thiomersalthiomersal

(5 g (5 g perper liter)liter)

--Set to pH 2 by Set to pH 2 by HClHCl

--SamplesSamples manufacturedmanufactured atat differentdifferent dates to dates to 

avoidavoid anyany errorserrors atat thethe labelling or packaging labelling or packaging 

stagestage

Preparation of the samples



--Source Source ofof tritiatedtritiated waterwater recordedrecorded on 14th on 14th 

NovemberNovember 2003 2003 suppliedsupplied by CERCA by CERCA PrimaryPrimary

LaboratoryLaboratory

--Source Source ofof tritiatedtritiated thymidinethymidine recordedrecorded on 22nd on 22nd 

July 2003 July 2003 suppliedsupplied by AMERSHAM (by AMERSHAM (targettarget

value value notnot certifiedcertified by by thethe manufacturer)manufacturer)

Loading solutions  used



--thethe data data laboratorieslaboratories submitsubmit by eby e--mail in mail in thethe intranet intranet 

session session isis automaticallyautomatically enteredentered in in thethe PROCOSTAT PROCOSTAT 

software, software, whichwhich appliesapplies 4 tests to 4 tests to excludeexclude aberrant aberrant 

values (values (outlieroutlier labslabs), ), thethe GRUBBS, DIXON, ZGRUBBS, DIXON, Z--SCORE SCORE 

andand STUDENT testsSTUDENT tests

--afterwardsafterwards, , rawraw anonymousanonymous data, data, arithmeticarithmetic andand

geometricalgeometrical meanmean, , medianmedian value value andand min min andand max max 

values are values are plottedplotted in a final table in a final table andand 3 3 graphsgraphs are are 

generatedgenerated

--thesethese graphsgraphs are are presentedpresented andand discusseddiscussed duringduring thethe

meeting. meeting. TheyThey are are alsoalso includedincluded in in thethe final report final report afterafter

checkingchecking stepssteps andand corrections if corrections if necessarynecessary..

Processing of results



--TritiatedTritiated waterwater: LS : LS measurementmeasurement withwith

quenchingquenching correction correction curvecurve

--OBT: vacuum distillation OBT: vacuum distillation ofof urine urine samplesample atat lowlow

temperaturetemperature ((weaknessweakness ofof thethe linklink 3H3H--ThymidineThymidine) to ) to 

separateseparate tritiatedtritiated waterwater, or direct , or direct measurementmeasurement

ofof OBT by dilution OBT by dilution ofof thethe urine distillation urine distillation residueresidue

andand LS LS ofof thethe solution.solution.

Technical protocols:



Graph of the results (1)
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Graph of the results (2)
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Graph of the results (3)
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TheThe qualityquality ofof thethe resultsresults has been has been quitequite remarkableremarkable for for 

manymany yearsyears nownow, , withwith a constant a constant decreasedecrease in in outliersoutliers

Results obtained for 

tritiated water in urine
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--ResultsResults givegive an an overestimationoverestimation ofof 6% 6% betweenbetween

thethe meanmean value value andand thethe ((uncertifieduncertified) ) targettarget

value. value. TheThe ageingageing ofof thethe source source sincesince 2003 2003 

mightmight explainexplain thethe 5.4% 5.4% increaseincrease in in tritiatedtritiated

waterwater. . SoSo wewe hadhad onlyonly 2 2 outlieroutlier labslabs..

--9 9 labslabs measuredmeasured thethe distillation distillation residueresidue andand

alsoalso suppliedsupplied thethe calculatedcalculated value (T value (T activityactivity ––

TritiatedTritiated waterwater activityactivity).).

--3 3 labslabs providedprovided resultsresults for for tritiatedtritiated thymidinethymidine

withoutwithout indicatingindicating thethe techniques techniques theythey usedused,  ,  

otherother thanthan distillation?!distillation?!

Results obtained for OBT in 

urine (2005)



�Fast processing of the data and

notification of your results

�Guaranteed homogeneity and security

of data handling (website ⇒⇒⇒⇒Procostat )

�Anonymity ensured

�Certified values provided by accredited

manufacturers

Advantages of PROCORAD



Advantages of PROCORAD

�Selection and publication of the best

and most accurate methods for the

benefit of PROCORAD members

�High level of scientific discussion at

the annual meeting and on line via the

forum session on the website



Thank you for your attention !


