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Validation of Determination of Total Fluorine in Blood by Wickbold
9 “Torch with Direct Potentiometric Detection.

Principle:Wickbold Torch (WI) i an analytical sample digestion method whe the luoine.conning sump is combusted by ydrogenioygen me and omverte 0 smenicord. Fuorid condensed an absorb in onal movsore Theenssolution is the analyzed bydies poteniomey wing Mord ionssecueic(FISE) to chin ts concniraion (he measned soon. This Comesmtonoly
‘proportional to the total amountoffluorine beingcombustedby WT.

Procedure:
Validationof determinationofFluorine by WT/F-ISE in blood was performyd in twospt
1. Validationofpotentiometric determination of uid by FISE

| 2. Validationofdeterminationoffluorine in blood by WT/F-ISE.

A. Validation of potentiometric determination of fluoride by FISE.

The following method wes sed for diet potentiometric determination of oid:11 Calbraton curve OE vs. ogc was mesred aly where OF themsbetwenth FISEpotential of 20pb referencesoonndth Fsndd solution. 20 ppb reference solution was messed immediatly bere coees| 4 alban onda, shconcoraton of nthecursossr.Callaion standards containing 30, 30, 1d 100 pp =wre,
1.2 Performanceofthe F-ISE was cvaluated daily based on the deviationofthe

calibration curve slope from the theoretical slope value (S). Considering that the F-
| ISEwas operatedin the non-linear portion of its response,thetolerance of S + 5was
i allowed.

i Where S- =Hat0
| Where R universalgs constant, is empersor inKelvin, and Fis Frady'scontr.

1.3 Validation samples for F-ISE measurement wer reared by dissolving theappropriatemountofdicd Na MIKQ 0. hie prim stock wns wasserially diluted withwater oproduceappropriate concentrations ofF in water. All F~solutions inching thos rom sample wo amined and som pom:
(HDPE) bottles.

1.4 To evaluate the contributionofF-ISE measurement and the ‘sample manipulation tohe uncertaintyofte finalWTaltel ress, imlted amplemestwontesamevay a he actualWTbloodssmpeswoul bc. Except,the borgpressnotperformed.That s, 1. 5gofsample (cecordedwith analytical precision) was.ransfredt' lat bole 0 which the appropet montofssmead
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. spe ot dd, The hanof honsoeeed 50GQ
war (to simulate the final volumeafiertheWT burn). Theamount ofF" spike added@ ee es fnefbeWT)Testorit
150g, the contributionofF"spike to the finalF”concentration would be exactly 20
ppb (the same as the concentrationofthe reference solution measured before eachmemebehme sion esetrcossediEvemarsemeetemmn vegtty eofneturshesayteinopp en mesession
constant stirring rate. Aftereach 10-min measurement the electrode was dipped for 6et ingi Ah 1meen cdsweGdens heb Sg gotoTig ndi

Results and Discussion |

J.TT
rTtiseSrimiimatianghesn

| Reproducibilitywasevaluatedat1, 5,and 100ppmconcentrationlevels byanalysisof
‘multipleidenticallypreparedsamples (n = 10). ;

| D ‘Operator tooperatorvariabilitywasevaluated byhavingtwooperatorsperformthe above
‘accuracy and reproducibility analyses independently.

Ae EteAEHFyesi

eT keer|De| concentration concentration ©) concentration ©)
| (ppm) (ppm) (ppm)

| 5 523 48 5.10 20 -
20 27 84 199 04
100 109 92 902 98

“sueteset by etregone15 trdtmt (on| text)
|
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® Tables.
Reproducibility evaluationof determinationof F” by F-ISE at § ppm by twooperators.

Operator Operator ITActual F Determined F relative error| Delermined relative errorconcentration concentration (%) | concentration (%)(opm) (opm) (opm)5 357 i] 510 755 539 77 495 05 531 62 192 | 165 565 129 490 205 527 54 485 295 524 47 506 il5 si6 al 484 315 52 aa 489 215 505 1 48 Sa5 517 39 485 29weg 331 T [2 22st. dev. 08 37 009 03D %ev 347 1% :
disposable graduated glassware use or volume transfersvolumetricglasswareusedforvolumetansfers:

|
|
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| Table IIL.
® Reprodauibily evaluationofdetermination of F by F-ISE at 00 pa by twooperators.

Operator Operator ITActual F Determined F relative error| Determined relative errorconcentration concentration (%) | concentration ©)(ppm) ) (opm)100 1 52 105 33100 97.1 29 104 42100 108 83 103 32100 101 13 128" 2100 106 57 91 "87100 109 2] 105 52100 103 33 108 78100 103 25 103 28100 10 9% 105 si100 105 si 107 73erage 105 58 04 35st. dev. 384 29 490 20%CV 366 47
*measurement influenced by extensive exposureofF-ISE to wate, result excluded from» average,st.dv.and SCYcallations(oe te)

it canbeseenformtables1,1, and 1thattheaccuracy (as indicatedby %relative deviation from the nominal concentration value) and precision (as inditated bystandard deviationand%CV'sofreplicate measurements) of the FASEdetermination of .Finwater do not seem 10 be operator-dependent,As indicated by the results summarized in Table I, the accuracy and precision ofthe method can be improved approximately two-fold whe more accurate volumeiric| glassware is caployed for solution preparation and volume transfers during the analysis.The accuracy and precisionofthe technique id not improve when higher F-| ‘conceatrationswereanalyzeda indicatedbythestandarddeviationand CY values in‘Table IcomparedtoTable 1.This is du tothefac thatthe F*concentrationsin thefinal simulated WT solutions resulting form 100 ppm samples hadto be 20x diluted so itto th calibration curve range. This additional sep and more sample manipulation hoadverse effect onth standard deviations and 96CV's one would expect fom higher| concentration samples.
“The results shown in Table II include one significant outlier. The results shownin Table, I, and If were obtained whea water was used as washing solution for JSF(see Procedure 16). fhe electrode is allowed to rest in water (eg. durin.
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| loading/unloading the sample changer, ator da entry, when the sample sequence is® finished)forextendedperiod oftime (mor than 30 seconds), the lecirodewillbeentering the ext sample solution polarized to very high potentials. Consequently he 10.min equilibration time will not be suficiet for that solution. Since al data sohions src‘measured in pais (20 ppb reference nd an acual sample!standard, it i usually the 20ppb reference measurement which gets affected. Therefore, the problem is casy todingnose by comparing all the 20 ppb measurements fo the day and correlating the waythe analysis was done with any observed 20 ppb outlier This situation accurredfor one.sample in Table I nd one sample inTabe 1. Bothoftheseresults should bedisregarded. In order 0 minimize this fee, 10 ppb F* solution was sed as washSolution or subscaquent experiment.
tis necessary to note that a smila effect was observed (10 much smallerextent) for the 20 ppb reference measurement measured right fe 100 ppb standard. Thisisdue10 thefact that 100ppbstandard highest concentrationstandard)producesrelatively low electrode potentials compared fo the est ofthe standards ind smpics.Theor he nt sluion might ure sghly longercvfme. Fosclfor WT analysis tha the 20 ppb reference corresponding tothe system blank for samplesti not influenced by ths cffct because ll the results forthe sample st depend on thevalue and accuracy ofthe measurementofsystem blank (and ts 20 ppb referencesolution). To avoid this situation, he standards should be measured in descendingonder, tha is 20, 100,20, 50, and 20, 30 ppb (where the 20 pp is the reference soltionmeasuredbeforecach standard,see part A 1.1). When thestandardsaremeasuredin hisonder, tthe 20 pp reference coresponding to 50 ppb standard which wil get lightlyaffected ndnotth system blankreference. MoreaccurateWTdatacanbeproducedthsway.The effect on S0ppbmessurrmentisminimizedbymeansoflinear regression;D ‘performedonallthreestandards. Thisis alsosupportedbythefact thatthe correlation@ coefficients of urcalibrationcurvesfiommultipledayswerehigherthan 0.999(Rrequentlyvalues higherthan 0.9999wereobserved)Since the effects and observations discussed sbove could not be made unil theresults in Table , I, and Il were obtained, additional testing was performed at 1 ppm F-levels. The results from these ests are summarized in Table 1. In this table, 0.55 samplesie was used (to simulate the extentofdilutionfo calWT blood samples, and techanges discussed abovewer implemented (standards measuredindescending over, 10 .ppb solution usedaswash solution).
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L Table IV.
J Roped cratonofdtrninton oF by F151 pn05g sample size

Open
TT AdalF Determined relative errorconcentration concentration ©)

(opm) (opm)
1 3 5
10 Li 2
10 098 16
10 101 07
10 101 09 |10 1.00 0210 093 Ex
10 092 +010 084 1610 087 a3Twenge 0m 7

st dev. 009 60
%CV 964— se

8. Validation of determinationof fluorine in blood by WT.
“The methodfor determinationoffluorine in whole blood by WT/F-ISE was evaluated intermsofaccuracy, reproducibility, and carryover

1 Accuracyofth determinationwasevaluatedbasedonthe% relative deviation ofthe| resultsproducedby themethodcomparedtothetargetedfluorinecontents intheblank.blood samples spiked with known amounts offluorine.
Reproducibility/precision was evaluated based on mltple analyses ofsamples preparedat the same fluorine concentration evel. Multiple analysesofthe same sample wereperformed as well as analysesofidentically prepared samples on differen dayo.

| Camyoverevaluation was done by comparing the absolut fluorine amounts determined| during system blank determination (before thsarofany sample analyeio) with| absolute fluorineamounts determinedimmediatelyafer theanalysis of high fluorine:containing samples (appro. 25 and 100 ppm). For these determinations, 0,0000g af| samplewasburnedandtresidthesamewayas if it was. realbloodsample.
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| All thebloodfo theWT validationwasfrommalerats not rested withanyspecial@® uorinated diet. Fluorine spiked otobloodwasinthe formofaqueous solution ofammonium perfluorooctancate (abbreviated as C8). Appropriste amountsofsolid C8‘were weighed and dissolved in wate 0 produce the targeted concentrationsof fluorine in‘ater/blood. All the sample preparation nd standard C8 preparation was done on a‘weight/weight basi in order to ensure the best possible accuracy. Every final blood‘sample contained 90% ofblood matrix and 10% ofspike. Sample size ofall blood‘samplesprocessed throughWTwas 0.53 (measured with analytical precision),

Table V.

Accuracy evaluationofWIF-ISE determinationof Fin whole rat blood at lowconcentration levels. "

Actual F concentration (ppm) Determined F concentrafion Temive error
(ppm) (2)

o 013 =
017 020 )
055 070 27102 107 49102 084 “7: 481 a 27® TO:Apparatus: WTL
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|

. Table VL.

J Acme andcaro ronsfWISEdein heeblood at high concentration levels.

TT AdualF Determined F  velaiive error System Blank F—concentration (ppm) concentration 4) content
(ppm) 8)Tosa amo -003 -

10.18 1048 29
2542 23.64 0

sys. blank 2 0769101.36 96.04 52 |
sys. blank 3 0879

Amy by: Operior 1
Apparatus: WT1

|
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A Table VIL.
® Reprodacbilty evaluation of WEIS detemisstionofFawhol rt bloodahigh concentration levels.

TAIT concentration DetermmedFramemer——(opm) concentration 0
(opm)Bmwamp2346 240 43246 2160 a9TT wes ms ph ———st. deviation 087 37%CV. 386 \Amal by Operant| Apparatus: WTI

me wm ag2560 250 212560 2610 20TT owess xnst, deviation 107 25%ey an
Rualysi by: Operon 1~~» Apparatus: WT2 i

|

|
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| Table vilL
@® raduclotioofWISEdetermin ofi whol oodTow concentration levels.

ACAI concentration (ppm) Determined F concentration Teme srr
(pm) 4)75% 457 or496 185 23496 491 a496 47 33496 478 356TT weeamast. deviation 008 is%CV. 159)TT —Lot 093 a8Lon 099 24TT wes Iw 5st. deviation 008 31%CV 786| wim—101 095 55> 101 092 28| Lot 095 61101 096 4TTT wes ow ——st. deviation 009 34| we 523Tmwe —| 052 049 er :052 052 08032 046 2052 037 2TT wenswpJ st. deviation 006 n%CV 1204BE ——Apparatus: WTI -
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A “The results in Table V1 indicate tht the WTmethod for determination ofF inblood does not suffer from significant carryover as can be. judged from system blank@ valuesmeasuredafter25.42and 101.36ppmsamples. A slight increase in values isobserved: however, wedo notbelivethatthe difeencesaresignificant enough (0impact our results since the method is intended o be used primarily for samplescontaininglessthan25ppmof fluorine.“The accuracyofthe method was evaluated across the concentration rans. from0.1710 101.36ppm as indicatedbyresults in Table Vand V1. Thesedatsshout bccomlated with th reproducibility daa shown in Table VI nd VII, As expected, theeltive ror values increase with decreasing F concentration, reaching 27% 10.45 pmlevel.
“The reproducibility ofthe method at approximately 25 ppm was evaluated by twodiffrent operators usingto diffrent Ws. The results from these expertoseu aresummarized in Table VIL. It canbe seen that t these concentration vets both oparstors‘achieved approximately thesamereproducibility (%CV’sof3.86 and 4.11%)aswellasaccuracy (caliveerrors of 4.3:+ 3.7% and 3.4 2.5%). The reproducibility ovationat concentrations of5 ppm and lowerar shown in Tabi VITT ach dat set i he sae‘wasanalyzedbythesameoperator (Operator1)ondifferentdays. As expected, theseresus indicate thtbothprison (4CV's)andncuracy (eave errs prove sithincreasing concentration. Although tis operatorid not Conduct he repo| experimentsathigh conceptions (25pm)usingthe samc appara osfo he te| concentrations,he resus in Table VIIIand VIindicatetht eshould sf be bie vo| achieveacceptablersuls usingthecurrentapparatusat higher than 3pen| concentrations.| tis interesting t0 not that hisoperatorachieved worse reproduciblyanda) accuracy at 25.60ppm using WT2(TableVII) thanheachievedst4.96ppm using WT= (TableVII.Thismaybe due tothe fac tha th 4.96ppmsampleswere analyzed at alater time nd th operator had th opportunity o gain more experince with Wr.‘combustion method in genera. This would suggest that thoperator technique whileoperating WT apparatus i one ofthe important factors influencing the accuracy andreproducibilityofthe method. Thisi also supported by th fact that the other operatorwas not ble to achieve accurate and reproducible results at concentrations of § ppm andlowerusing both WT's by the time the data above were generated. Therefore, aconclusion can be made tha at low concentration levels these validation dats should beHinked 0a specific operator using a specific WH apparatus.Operator | was however, able to generate quantitatively valid dat using WT? atatater time. These data are summarized i Tables 1 XIData in Table VII and IX indicate that Operator UW? and Operator 1/WT1achieved euivalent precision snd acura the conceiraion oe of pprotmacly 5ppm F in blood. Tis is indicated by similar valvesofstandard deviations, secure(precision), and %relative rors (accuracy)ofthei respective replicate measurements at.his concentration level.
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| er
® Reproducilycalusion ofWIESEdtrminatonofFi whos ot bona5

ppm”

ST
(ppm) (%)

————8
aas

* samples separated by lines were replicate analysesofthe same: sample within a| particularday

i *®valuenotusedforaverage, standarddeviation,and %CV calculation because of~~ differenttarget Fconcentration. 7
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| Table X.

® Evenof backgroundfuornlvls nbs rat bloodbyWIFI"

a
(ppm) (ppm)Smite ———

‘blank blood 0.10
blank blood 037

‘blank blood” 0.10nkblood oneeink ood 0%beg————
‘blank blood 029
blank blood 024| TT lank blood 026| Sank ood 0%
blank blood 0.15hee ——soon J)Yew ayTT: pe« D Apparatus: WT2

| * pis epi les we pict ly oftesmesupe iin| particular day

|
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| Table XL.
J Repradciiclsof WIT15 dinoafwhl at bond

ppm*

“ACTFcovceatrationDetermine F
pm) concentration

om)—
104 106Tem——02 120
1.00 116100 119 |100 Lis
1.00 1.0610 105| Loo 109Teim ——104 124TmTe102 129| p— —Jan wim® or a

| ToT 122
| Lot 128101 12| Loi 16i 101 12| mi

L12 123Liz 126ha 113Lz LioTesiw —st. deviation 0069
%CY 59ati by: Opie]‘Apparatus; WT2

*samplesseparatedbylineswerereplicateanalysesof the samesamplewithin a.
particularday
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L Tem.
a Reproducibility evaluationofWI/F-ISE determinationofFin wholeratblood at

0.5 ppm*

ATSe Debi rT
(ppm)———————Gm= oe

055 0792 on—_—
052 064 '—_———_——FH 4— ee— =oe FiTe Gp ——pili

} D *samplesseparatedbylineswerereplicateanalyses ofthesame samplewithing |e particular day

Cutcamifedt resco Tal X1 ad Xl shows theent hoheoa eXov beresate: Toonsaanhe gtdete ofdt i yalerage atte nkpent pi heapa trond lo. [bisearetsBe otSretreoffemednd.te hesteridoi ‘background F levelforthesesamples,blank bloodsampleswereanalyzedusingthesameond ws mdte ops =wll eienTaeeAeeaeMlnd moto 1. herlsarniet 235pt The rl Markbond comarroel be eS 1 reeon oD se srvrosoh met
concentrationisabove LOD ofthemethod,thevaluecanbe deemedtobe duetoaus a lecnbe deel edeTatoontmri a XLbackground F are shown in Table XIII.
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| Table X11.
& Tol bod sme 12nd 0.5py ns hor abeXlcometsfor background F.

Averageaciual Average Sandard Fool Virenconcentration measured deviation corrected for error.®pm) concentration (ppm) background
(ppm) (opm)lark (v= 13) 024 009

103 (0-27) 118 0069 [x +9052(=9) 070 0061 046 13Rusby: Operator?
‘Apparatus: WT2 )

“Table XI shows tha afte th correctionoftheapplicable results or thebackground F in blank blood, the resus show acceptable accuracy. This comecion waspossible only because the average background F concentration in blank rat blood was attheLOD ofthemethodwiththeOperator WT? (see TableXIVfor LODdaa The| determinedblankbloodconcentrationcanthereforebedeemedtobe duc to Fandcanbe| subtracted. 1 shouldbementioned however, hat thestatedvalue (sce Table X) 1 olyan| estimate because the value was under the LOQ (Table XIV). Hence, the great variability~D inthisdetermination. It srealisticto expectsome backgroundlevelof inblankrati. blood becauseof theF composition oftheir diet. The F-ISE method described in his| report wasused toevaluatetheconcentrationof onizable inorganicintheanimalfacility water tha i gencraly fed 1 the ats in the Haskell Laboratory. The wer| conained 0. ppm In adn, thestandard rodent dit 1s contaps Fin he mnge of8-15ppm (datasupplicdbyPurina Mill,dietsupplier. Becauseofthe great variationof| the F content in this dict (almost 100% variability) not all the blood will contain the same| background F concentration. We had no indication tha the blood usedfo dan generatesbyOperator I, and Operator Lat 5 ppm evel contained any detectable background Flevels. ThebloodusedbyOperator /WT2 for blank, 0.5 and 1 ppmlevels camefrom thesamebatchof animals.

Determinationoflimitofdetection (LOD)and limitof quantitation (LOQ) of| determinationoftotal F in bloodbyWI/F-ISE.
Assuming that th results produced by WT/F-ISE behave according to normal| distibuton, the LOD and LOQ can be estimated fromth standard deviationof epitatemeasurementsofconcentrationlevels close to the LOQ (na 0 xcced 10x LOG) 0.wasestimated as 3x he average standard deviationa low F concentration vereLimitof quanitation (LOQ) ofWI/F-ISE method for analysis oftota flocrine inbloodwasestablished aking intoaccount theaccuracyneeded for themajorly of
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| upcoming toxicological studies for which this method is intended. LOQ was estimated as® 6xthe average standarddeviationatlow F concentration levels. LOD and LOQ data fortotalF determination in blood by WT/F-ISE by both operators are shown in Table XIV

TableXIV.
LOD and LOQofdeterminationoftotal F in blood by WT/F-ISE.

TT Average actual concentration Average Sundar SevST(opm) F determination (ppm)“Operator UWIZ  BakG-D)0%| 052(n=9) 0061103 @-27) 0069502-5) 0093average 0081TOD Cxavg.otdev) 023LOQ(6xave st.dev) 0.49“Operator TOWTT 052-3) 7055101 (a=8) 008s496(a=5) 0077
averay 0m
OD (3x avg. st. dev) 022D LOQ (6x avg. st. dev) oa

Data shown ia Table XIV indicate ta both operators achieved equivalent LODand LOQ with their respective WT's. Therefore, LOD ofthe WT/F-ISE determination of| total inwholeblood is0.24pmwithboth operator/WT combinations. Any resultsTower than this value wil be reported in the future studies as "ND", standing for “nosdetected”. LOQof the method is 0.5 ppm and any data ower than 0.5 ppm but higherthanorequal 10 0.24 ppm will be reported as *< 0.5" indicating that F presence wasdetected but ts concentration was 100 ow to quantitate it ith the required degree ofaccuracy.| “Theabiltyofautomated F-ISEmeasurementof FinWTsamplesto produce| accuratedataisrtcalfo hesucoess ofWT/F-ISE method.Asmentionedcoe (art! A,set. 1.2)performanceof -ISE shouldbeevaluateddalybased by thedeviation ofcalibration curve slope from the theoretical slope value. Since th F-ISE fs operated a the| Yimit ofits performanceas specifiedbymanufacture andwithin the non inca partion ofi its response,theslopevalueagreementdocsnotguaranteethe sccuraey oftherealty, As| a result, measurementofa QualityConrol (QC)samplewas introducedwheneverthe 7| SE messurerment was used.TheQCsample was prepare independently by hindpryowas based on aqueous NaF. The targeted ”concentration in theQCswmplewas 1 pp.“This samplewas treatedthesame wayassamplesfromWT (samplesize .Sg weed,
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| Nacand F*spikeadded nd filled 150g). Sine the QCsample wasnot processed@ throughWT, ts calculationcannotbebasedonWTsystem blank due to ts diffsensmatrix. A ‘QC system blank’ was prepared instead (sample si 0.00005 used, Nad andF* spike added and filled to 150¢) and used exclusively for QC calculation A rosa fas‘QC analysis based on “QC system blank” should match the OC targeted concentrationwithin 5% a indicated by the results shown in Table IV. If his criterion is notful led,a corrective action should be taken to ensureth accuracyof F-ISE da, InroductionQC to the procedure impass the sample throughput only slightly because all the F-155‘measurement is automated. However, highec confidence in th data can be obtained andicanalsobe used as agrea troubleshootingaidwhen the results are not 3s expected.
Conclusions

Validationofdetermination oftotal fluorine in blood by Wickbold Torch in‘ombiaton with direct potentiometric fluoride detection with Fluoride lon YelctiveElectrode has been performed. It ha been found that -ISE determination offuse insamples processed throughWTis operatorindependent. Best posse accuracy andpecisioncanbeachieved fheF-ISE i not xposcd to waterand buted 10ppF-solution s usd forthe electrode rinse. In dition, calibration standardsshout be.‘measured from highest tolowestconcentration,andvolumetricglasswareshouldbeusedwhenever possible for volume transfers. The clectrode should notbe exposed o high F-concentrations as wel and th electrode performance check acd storage sonditonsoutlinedin ts manufacturesmanualshouldnotbefollowedbecausetheyareintendedforits operation inthe linea potion ofthe electrode response. To ensure the sccura ofF.ISEmeasurement a QC sample was measured and the validity of its result comparedtoD thetargetedconcentrationvalue wasassesseddaily. Theelectrodeperformance was5 valuedcach im itwa us basedon the deviationofthe calibrationcurve slope romthetheoretical slopevalue. Shorter electrode storage shouldbedontin 2 pryreference solution.
WTcombustionmethodwas evaluatedforbloodsamplesand it wasfound thatthe method docs not suffer fom significant camyover. Reproducibility and accuracy athigh concentration lvels was evaluated with diffrent operators ith different Wis Theresults were generally equivalent. However, at low concentration levels, i was observedthat heresults greatly depend onoperatorWT apparatus combination, which suggeststhe influctce ofthe operator technique on the accuracy and precisionof the metho, Forthi reasonacareful considerationshould be given ifthe data presented in ths repart| wereapplied to any measurements requiring adjustments in theoperto echniqun. Thisincl (ut snot limited 1) analysisof different matrices an th operstos sngdiffeent apparatus than they ued © generate the validation dat in thi report. That is,his validaion report is valid onyfortotal fluorine determination in blood snd spemati suchasplasma,redbloodcll)and fortheparticular operatorsving th| respective WI's bywhichthey generated thesevalidation data.Tnaddition,fo validity| ofany data offutur studsitis assumedthat the operators perform he analyse| actly hesamemanicsthey idwhenthey genceted dat presentedint epot| When more databecomesavailablefordifferentmatrices and diffrentoperatorWT‘combinations, attachments o this report will be writen.
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