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MROD

WildlifeIntemadonAU& willconducta96-hotwtoxicitytestwiththemarinediaton2,S7celetonema

costatum,fortheSpamuratthelWilcUifeInt=;ition4IAiaquatictoxicologyfimU4inEaston.MmyWA

Thestudywillbeperformedbasedonprocedures*indieUS. FmvimmentalProtectionAgencySeries850-

EcologicalEffectsTestGuidelinesOPPTS Number850.5400(1).Raw dataforallworkperformedat

WildlifeIntmmationaLlAi and a copy ofthefinalreportwin be filedby projectnumber inarchiveslocated

on theWildlifeIntemationa%Ltd site,oratan altmma@velocationtobe specifiedinthefinalreport.

PURPOSE

The purposeofthissb* istodeterminethetoxicityofPeffluorooct= SulfonicAcid@Potassium

Salt(h=after refwcd toasPFOS) tothemarinediatom,Skeletonemacostalum.

EXPERIMENTAL DESIGN

The marine diatom,S7xletonema costatum,willbe =posed to a geometricseriesof.sixtest

concentrationsand a negative(culturemeffium)controlfor96 bours.Targetconcentrationswillnotexceed

100 mg/L orthesolubilitylimitofthetestsubstanceinwater.Generally,thewminal concentrationofewh

testsubstanceused inthedefinitivetestwillbe atleast50*/oofthenexthi&a treatinent@unlessinformation

concerningtheodnccaftabca-effeacurvem&mtes thatadifferentchlutimfactorwould be more appropriate.

Test solutionswillbe inoculatedwith approximately77,000 ecUs/mL Test solutionswillbe

inoculatedwith 10,000cefls/mT. llu= wbiologicaloreplicatesperexperimentalgroupwillbe preparedfor

evaluatingcelldensities.One ormore additional"analyfical'replicateswillbe includedinthetcs4asneeded,

toprovidetestsolutionforconcatrationverificationon Day 3 oftheexposure.An abioticreplicateatthe

higbestconcentrationwillbe includedinthetestand willbe sampledon Day 3 and Day 4. Inordertocontrol

bias,thepositionoftheflaskswillbe determinedby indiscriminatedraw dailyduringtheexposureperiod.

No oftr potential sources of bias are expected to affect the results of the sh*.

The resp'onseofthealgaewillbe =asured into= ofcelldensity,biomassexpressedasareaunder

thegrowth curve,and growth rate.An ECSO (i.e.,thetheoreticaltestconcentrationthatproducesa 50019

reductioninthemeasured parameter)valueforcelldensitywillbe calculatedforeach24 hour intmal

EC 10,EC50 and EC90 valuesforcelldensity,biomass(EtC)and growth rate(F4C)willbe calculated,if

possible,atthe72 and96 hour-intervals.The no observedadverseeffectconcentration(NOAEC), which
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isthehighesttestconc=trationthatinducesno adversemiubitoryeffecton growth,willbe determined

relativetoca& pameter at72 and 96 hoursbasedupon evaluationofthestatisticalresultsand thedose-

responsepanern At dw end ofthe96-hourexposure,al&tafleeffectswillbe diffawtiatedfi*omalgicidal

effectsinthosetreatmentswhich am mmdmauy inlubite&

MATERIAM AM METHODS

Test Sub

informationon thecharacterizationof test,controlor referencesubstancesisr"Xired by CTood

laboratoryPracticeStandards(GI.P).The SponsorisresponsibleforprovidingWildlffeInt=nada3A It&

wnttm venficationthatthetestsubstancehasbe= characterizedaccordingtoGLPs priortoitsuse inthe

sb*. Ifwittm verificationofGLP testsubsm= charactrrintionisnotprovidedtoWddlifeIntmnatiomd,

Ltd.,itwillbenotedinthecompliancestatmentofthefinalreport.The attachedformIDENTMCATION

OF TEST SUBSTANCE BY SPONSOR (Appendix 1)istobe used toprovideinformationneces@saryfor

GLP compliance.

lle Sponsorisresponsibleforallinformationrelatedtothetestsubstanceand a'p= toacceptany

unused tea substanceand/ortestsubstancecontainersremainingattheend ofthesb*.

Test SolutionP

The desiredcon=tmtions ofPFOS willbe obtainedby preparinga singlestocksoludoninmedium

and dtlutmgtheappropriatevohime ofstocksolutlonwithmechum. Ilm ttstsolutlonsmay alsobe prepared

usingsecondarydilutionsoftheprunarysw* basedupon dw concenbiton desired.

PFOS wdl be adnnmsteredtothetestorgamsm m algalmechunl Thisrouteofadnunlstrationwas

selectedbecauseitrepresentsthemost likelyrouteofexposuretoalgae,which existsuspended ina water

column.
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Test

ne testspecieswillbethemu= alga,S7celetonemacostatum*.Thisspeciesisreprcsentatimofan

iinportantgmW ofalgaeand was selectedforuse inthetestbasedupon pastuse and easeofhandlinginthe

laboratoryStockmdhm, obtmned from theCultmr.CollectionofAlgae attheUniversityof Tom at

Austinoranothersupplier,willbe mamtined inculturemedium undertestcoaftons atVvrildlifeIntm-na-

tiomd,IA& fora minirninnof two weeks priortouseinatoxicitytest.Algae usedintoxicitytestswillbe

incxpon=tialgrowth phwe, which isdefinedastheperiodof growthwhen algalcellsarcdmding ata

constantrate.

Justpriortobeginningdc tes@an komdum ofthestockculturewillbepreparedsothateachMmiliter

ofmocalum containsenoughcellstoprovidean mitmlcelldensityofapproximatc@y77,000 cdWmL ineach

replicate.

CultureMedium

Culbze medtmn preparedfrom nawral ormtificialseawateraccordingtoVtrddhfeIntmmatonaL U&

StandardOperatingProcedureswillbe used asdilutionwater.*Ibeconcentrationsofthecomponents inthe

mcdium am prw=W inTable 1 (2). Stock mrtrientsolutidnswillbe preparedby adding reagent-grade

chcnucalstoVrildhfehd=auonal Ltd.wellwaterpunfiedby revcrw-osmos.is.-Appropriatevolumes of

thestockmtdcnt solutionswfllthenbe dilutedwithartlficuaormhn-alwzwater tD preparetheme&= Ilm

mcdiun willbe filterstmihzed(0.22pm) or autoclavedpriortouse. AnalysesYaH be pcrfomlcdatleast

oncemmuauy toddamine thecmomtrations of selectedorganicandinorganicconstiumts ofLbewellwaW.

and resultsofthemost recentGLP complumt mmlym vaH be summarized inthefinalreporl

nlc&unxSpecificationsforacceptablelevelsofcontaminantshave notbeen establishedforculture

However. therearcno levelsof contaminantsreasonablyexpectedto be presentinthemcchmn thatare

consideredtokaaf= withthepurposeor conductofthesuidy.

TestARparatus

Test chambers willbe sterile250-mL poly=wnat@-, Erlenm.qu flaskspluaw withfo= stoppas

and conmining 100 mL of testsolution.The testchambers willbe indisaiminatelypositionedon a
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mechanicalMaker tableinan environmentalchamber and willbe diakm continuouslyatapproximately100

rpnl Testchambers willbe labeledwith theprojectnunber,testconcentrationand replicate.

EnvironmentalConditions

Testflaskswillbe heldat20 :k2cC under 14 hoursofcool-whiteflua=ccnt lightingatan intensity

of4300:h 430 luxand 10 hoursof&rkom. Lightintensitywillbemeasured atfivelocafionssurrounding

thetestflasksan Day 0 ofthetest Temperaturewillbe =corded twicedailyina containerofwateradjacent

tothetestflasksusingk4quid-in-glassthermometer.

The pH ofeachteatinentand controlgroupwillbe measured attestuntiationand terminationusing

a FisherAcmmet Model 915 pH meterorevivalcat Samples forpH measurementattestinitiationwillbe

couectedfrom themchvubw batcbesof testsolutionpreparedforeachU=tinent andcontrolgroup.At test

tammatton, pH willbe measured m pooledsamplesoftestsolutioncollectedfrom each ofthe replicates

ofeachrespectivebwttnent and controlgroup.

BiologicalMeasurements

Celldensitieswillbe monitoredduringthetestby conductmg cellcountsusingahemacytometerand

a microscope.One sample willbe collectedfrom each replicateof thetreatment,and controlgroupsat

approximate24-hourintervalsAning theexposureperiod.Ile sampleswillbe evaluatedir=ediatelyor

willbe heldinthedarkatappm)C@ 4:-Cuntiloellcountscanbeperformed.Each samplewillbediluted

usinganclectrobftsolution(Lwtm(g),asneeded,tomaintaincountingaccuracy.AsmaU amountof each

sample willbe loadedontoahemacytometer and thetotalmunber ofcersin 10gridswillbe counted.110

ceU densityofthesample willbe calculatedbased on.themean number ofceus pergnd..

]N&croscopicexaminationof algaewillbe made toassesschanges ingrossmorphology. Algae will

be observedto&csm changesm cdlshapi;ceU color,andaggregation(cltunping)ofthecrus.Observations

will be used to,determine whether growth treatmcnt-relatedeffectsincludethose changes in &Toss

morphology.
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SnplinitforAna calMewurementsbii--
Samplesoftheaq)os= sohtionswinbecollectedonDays0,3 and4 and=&yzed fortestsubstance

emccauldons. Day 0 sampleswillbeW= fromeachbatchoftestsolutionpriortodi& distributionamong

thereplicatetestchambem Day 3 sampleswillbe co&ctedfromtheextrareplicatetestchamber(s)included

inthetesttoprovidesmnpleforthatanalysisandfromtheabioticreplicates.Ifmore thanonereplicateis

includedfortheDay 3 smnpleanabsis,d= fficsohffiowfiomeachreplicatewillbecompositedtoprovide

diesample,forthattw=mt Day 4 s=plcs vnu be compositodsolutonsfi-omthe&= replicates

remainingatthecadofffictest.

Samplescollectedon Days 3 and4 may be cmtriffigedorfilkredtoremovealgalceuspriorto

analysis.Sampleswillbe analyzedinunodiatelyor placedinan appropriatestoragecontainer.(eg.,

polypropyleneorpolyethylenebottle)andstoreduntilanabrm& no sampleschemeisswnmadzed belovr

PROPOSED NUIVBERS OF VERMCATION SAWLES

ExperimentalGroup Day 0 Day 3 Day 4

Control I 1 1

SolventControl(ifneeded) 1 1 1

Level1-Low Concentration I 1 1

Level2 1 1

Level3 1 1

Level4 1 1

I.evel5 1 1

I&vcl6-Mgh Concentration 1 21 21

Totals 8 .9 9

'Includesabioticsamples.

,IheabovenumbersofS=plcs representthosecollectedfromdz testand donotincludequality

control(QC)samplesswh asmatrixblanksandfortificafionsprepuedmd ma@ga duringthe"Yfic4l
chemistryphase'ofthesh*.

And3lLcal

Chemicalanalysisoffficsampleswillbe performedbyWildlifeInternationalLtd. The analytical

method usedwillbe basedupon methodologyprovidedby*theSponsorand identifiedinAppendix IL

orllenludes@abi@o
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Mochficationsmade totheanalyticalmethodwillbed=m=tod intheraw dataanddescribedinthefinal

rq)ort

StatisticalAgWm

Biomassexpressedasareaunderthegrowtharve willbecalculatedforthetreatmentand control

groupsusingthefollowingformula-

A= ((NI-N.)/2Xtt)+((N,+Nr2N.)t2)(trtl)+...-@Oi+Nr2No)t2Xts-t..i)

Where:

A Area underthegrowthcurve
N, Measurednumber ofcelWmL att,
N, =Mmurod numberofceUshnLatti
N2=Mmsured numberofcelWmL att2
N,,=Mmsured numberofcclWmL att@
t,= Tm2c offirstmewwm=t afterbeginningoftest(hours)
t2 =Tune ofsecondnwam=cnt afterbeginningoftest(hours)
k = Time ofnthmeasurementafterbeginningoftest(hours)

Growthrates(,u)willbecalculatedforthetwuncat andcoigrolgroupsusingthefollowingfomua&-

InN,.InNo

tn tO

Az Avwap specificgrowthrate
N. = MeasurednumberofcoUsImLatU
N. = MeasurednumberofceUs/mLatt.
to= Time ofbeginningoftest(hours)
tn= Tum ofnthmeasurementafkxbeginningoftest(hours)

Percentinlu'bitionwillbe calculatedforeachtraftnentgroupbaseduponmean ecUdensity,biomass

andgrowthrawusmg thefollowmgformula.

Mean Control-Mean Treatment
PercentInlubition Res2q= BWonse x 100

Mean ControlResponse

PROTOCOL NO.: 454/091799/SKE96/@UB454 3M LAB REQUEST NO: U2723
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EC valueswillbe detmm2inectwhen possible,usinglinearinterpolationorothersuitabletechniques

withbwtinentresponseCLe.celldensities,biomass and growth rate)and exposureconcentrationdatafor

each24-hourbgaval offfictest.

A no observedadverseeffectconcentration(NOAEC) willbe selectedbased on an evahiationofthe

dose-responsepatternandtheresultsofthestatisticalanalysisusingindividualreplicatevaluesof thecell

density,biomassand gm& rate.SudsticaUysignificantdffamm bdvxm thecontroland dw treatmmt

groupswillbe xkntlfiedusinganalysisof vana= (ANOVA) and a testtocompare treatmentmean

responsestothecontrolresponse(eg.,DunneWs testor Bonferroni'st-test).Data willbe assessedfor.

normalityand bomgeneity ofvarianm priortoperformingtheANOVA- Transfonnationswillbe usedto

correctanyconditionofnon-normalityorunequal mTm variances,ifpossible.Ifa solventcontrolisused

inadditiontothenegativecontroltheirresponseswillbe compared usingStudmlVst-teslData from the

two controlgroupswillbe pooledfortreat3nentlevelanalysesifnostatisticaldiffa== exisl Odmrwise,

allcomparisonswillbe ma& tothesolventcontrolgroup.StatisticalcomparisonsfortheANOVA and the

comparisonofmean responseswillbe carriedoutusingTOXSTATO V3.5 software(4)orequivalent

RECORDS TO BE MAINTAINED

Recordstobe maintainedfordatageneratedatWildlifeIntmmtionaL Ltiiwfilinclude,butnotbe

limitedto:

1. Copy ofsignedprotocol..

2. Idenfificationandcharacterizationofthetestsubstance,ifprovidedby Sponsor.

3. Datesofinitiationandterminationofthetosl

4. Source of algae.

5. Culturecmditions.

6. Growth measurements.

7. Calculationand preparationoftestconcentrations.

8. Observatipm.

9. Ifapplicable,themethods used toanalyzetestsubstanceconcentrationsand theresultsofanalytical

measurements.

10. Statisticalcalculations.

11. Testconditionsand physicaychemicalmeasurements.

PROTOCOL NO.: 454/091799/SKE96/SUB454 3M LAB REQUEST NO. U2723
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12. Copy offinalreport.

MAL REPORT

A finalreportoffficresultsofthesb* willbe preparedby W"ddlifehdmmafionalLtd.The report

willinclude,butnotbe limitedtothefollowing,when applicable:

1. Naiiiiandaddressofthefacilityperformingthesu*.

2. Datesan which dm studywas initiatedand completed.ItisdieresponsibilityoftheSponsorto

providethefinaldated2atdataarerecordedfor'chemistrypathologyand/orsupportingevaluations

thatmay begm=zw atotherlaboratories.

3. A statementof compliancesignedby theStudyDirectoraddressingany meptions to Good

LabmVmy PracticeStandards.

4. Objectivesandproceduresstatedintheapprovedprotocolincludingany changesin theoriginal

protocol

5. The testsubstanceidentifiedby name,chemicalabstractnumberorcodemunbcr,strengtkpurity,

composition,and othercharacteristicsprovidedby theSponsor.

6. Stabilityand solubilityof thetestsubstancesundertheconditionsof atiminiztation,ifprovidedby

theSponsor.

7. A descriptionofthemethods usedtoconductthetest.

8. A descriptionofthetestsystem,includingdw sourceofthetestorganismsand theirscientificname

9. A descriptionoffficpreparationOfthetestsolutions,methodsusedtoallm#z orgmsins tothetest

chambersandbeginthetest,numbers oforgm= and chamberspertreatment,anddurationOfffic

tesl

10. A descnptionof cunnnstances thatmay have affectedthequalityor integrityof thedata.

11. The n of theStudy DirccWr and ft names of otherscimflsts,professionals,and supervisory

personnelinvolvedinthesu*.

12. A descriptionof thetransformations,calculations,oroperationsperformedon thedata,a summary

and analoisofthebiologlcaldataand arwyticalchenustrydata,and a statementoftheconclus*

drawn from theseanabmm

13. Statisticalmethodsemployed foranalyzingthedat&

14. The sigoodanddatediepa ofeachofthein@@ sricnfistsorodw professionalsinvolvedinffic

study.

PROTOCOL NO.: 454/091799/SKE96/SUB454 3M LAB REQUEST NO. U2723
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15. 'Melocationwhererawdataandfinalreportaretobestore&

16. A staementpreparedby theQualityMsm-mm UnitlistingthedatesffigM* in@-ons andaudits

were ma& and fficdatesof any findingsreportedtotheSu* DirectorandManagement.

17. Ifitisnecessarytomake conwfions or additionstoa finalreportafterithas be= accepted,such

changes shallbe made intheform of an amendment issuedby theStudyDirectorIlm amendment

shallclearlyidentifydiepartof the finalreportthatisbeingamended -andfficreasonsforffic

alteratiomAmendments shallbe signedand datedby theSu* Dn=W

CEL4,NGING OF PROTOCOL

Plannedchangestotheprotocolwillbe intheform of writtenamendments sigmedby theSb*

DirectorandtheSponsoes Representative.Amendments willbe consideredaspartoftheprotocoland win

be attachedtothefinalprotocol Any otherchanges willbe intheform ofwrittm deviationssignedby the

Sh* Directorand filedwiththeraw dat& AU changestotheprotocolwillbemchcatedinthefinalreporl

GOOD LABORATORY PRACRICES

ThissU* vnU be conductedinaccordancewithGood LaboratoryPracticeStandardsforEPA (40

CFR Part160and/orPart792);OECD PrinciplesofGood LaboratoryPracticeQWV/MC/CHEM (98)17);

and Japan MAFF (59NohSan, NotificationNo. 3850,Agriculan-alProductionBureau). Each sh*

conductedby WildhfeInWnationaL LtcLis-routinelyexanunedby theWildlifehitcmtiomd,Lt(LQuality-

AssuranceUnitforCC)MPH=CC with Good LaboratoryPractices,StandardOperatingProceduresand the

specifiedprotocol A statementof compliancewith Good LaboratoryPracticeswillbe preparedforall

portlonsof thesb* conductedby WildlifeIntc=tLonaL Ltd- The Sponsorwillbe responsiblefo@

compliancewith Good LaboratoryPracticesforproceduresperformodby otherlabmvmes (0.&,residuc

analysesorpathology).Raw dataforallwork performedatWildlifefirter@onalLtd.and a copy ofthe

finalreportwillbe filedby prcjectnumber inarchiveslocatedon theWildlifeha=ationa Ltd.site,orat

an alternativelocationtobe specifiedinthefinalrepoit

PROTOCOL NO.: 454/091799/SKE96/SUB454 3M LAB REQUEST NO. U2723
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TABLE I

SALTWAMR ALGAL KIEDIUM CONsTnuENTS

Component Nominal Concentration

FeCI3.6H20 0.72 mA
NiuCl2.4H20 2.16 mg/L
ZdgO4.7H20 0.675mgtL
CuSO4.5H20 2.36 gg/L
CoC66H20 6.06 lig/L
H3BO3 17.1 mg/L
Na2EDTA.2H20 15.0 mg/L
K3PO4 3.0 mg/L
NaNO3 50.0 mgtl
Na2SiO3,9H20 20.0 mg/L
ThiamineHydrochloride 0.25 mg/L
Biotin 0.05 itg/L
B12 0.5 lig/L

lie abovecomponent win be afdod toinstansaltwaterata salinityof approx-
imately30 partsperthousand.

The pH ofthemodiun willbe adjusted,asnecessary;tobetween 7.8iuid8.1
using0.1N NaOIi or 10'/oHCL

PROTOCOL NO.: 454/091799/SKE96/SUB454 3M LAB REQUEST NO. U2723.
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APPENDIXI

IDENMCATION OF TM SUBSTANCE BY SPONSOR

To beCcnvlded by Spcn"

1. TestSubstanceIdentity(name tobe used intilereport):PFOS (PafluorooeteneSWfonicAcid_PotassiumSal

ReferenceStandard(ifapplicable):AnalyticalStandard: N/A

InternalStandard: 1.12.2HILILH PufluorooctaneuifonicAcid

TestSubstanor,Sample Code orBatch Number Lot 217

TestSubsu= ActiveIngredient): 98.9 Fxpirad.onDate. 2.008

R TestSubstm= Chmxtmfinfim

Havr.de Wmt4y.. =and compostm orcdxrdumcwdstics
wtkh.FF.7'r= abstsom andnfirmw dmxkd bom

No

.
deteadfi8d ftior tD its use in this sb* in acomlmce mi& GLP Swndards? --L-YCS

in. TestSubstm= Stonp Ca2ffifi=

Pk= ffic===n&)d Amp c=Wm atW&H& bwmfic* IAi

Anibiat

Hm fficdabltyofffietmtmbsta= uodw &= stmw =ddim
b= &*nnki@dinac=&= vi& GLP Sftxlm&? _Yes x No

Odxr pmfinentstabilkykkm3atim-

IV. Ted C03ceabudms. A4ustW tmfm to100'0/0ai
x -basedwm ffiepriy Clo)givm abom

Do nota&justttd OMCCUUUfiM tD 1000/0
ai TestfficniatmialAS IS.

V. TcDdcityh&nna&m-

hfammaem- RatU)50 251mg& -Maw ID50 N/A

Aquatic,. hmzWmftTodcit@Q3C4-C50) FishTTd&y WO)

-Piabm JL Rainbow Tmut IImg&:a magna: 27 mF

Dakhm FaffieadMinnow: 38 mvJL@a ma=: 50 mg!

Odw Tod(iy Wmiafim Cm&idipg6--iinF.Sofdroicandwb@b@ te&):

Please see MSDS
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APPENDIX ]I

AnalyticalMethod Pwvided by Sponsor

Samples willbe ana4-zedbased upon proceduresprovidedby theSponsor inthefollowingam@ydcal
methods:

1. Liquida@@gWby Mass Specftmetry(LCMS) Method fortheDd=aination

ofPedhmrooctme SulfonicAcid Potass'nimSalt(PFOS) InFreshwaw, Saltwaterand AlgalMedim

A copy of theabove method willbe 112@@@ intheraw data. The acuw methodologyusedto
analy= thetestsampleswillbe dommented intheraw dataand summarized inthefinalreport.

PROTOCOL NO.: 454/091799/SKE96/SUB454 3M LAB REQUEST NO. U2723
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ANCENDACENT TO STUDY PROTOCOL

STUDY ITRLE: PFOS: A 96-HOUR T03aCITY TEST WrM TliEMAPJM DLATOM (Shelcionema
costatum)

PROTOCOL NO: 454/091799/SKE96/SU]3454 AMENDMENT NO.: I

SPO
.
NSOR. 3M Corporation DRAFT PROJEC]R NO.: 454A-1 13

EFFECNVE DATE: Fcbnmry28,2000 3M LAB REQUEST NO.: TJ2723

AMNDNW.NT: Page2

Add- ExperimentalStartDate-March 3.2000
ExperimentalTerminationDate: March 7,2000
TestConcentrations:NegativeControland 4.0mg ai./L
TestSubstanceNo.: 4675

REASON: Ile above informationwas notknown when theprotocolwas signedby theStudyDirector.

AMIENDMENT: Emeria=W Desi&LPagc3

ChanSe. The numinc diatom,Skclcton=a costabn33,willbc exposedto a goomctricseriesof six test
concentrationsand a negative(culturemedium) control-for96 hours.

To: The marinediatom,Skeletonamacostawni,willbe exposedtoa testconcentrationatthelimitof
solubilityand anegative(culturemedium) controlfor96 hours.

REASON-. To changewqxuii=LAI designtoaffirlitttsl

AMENDMENT: E2MgdmeaW Desi Page3

Change: Test solutionswiU be inoculatedwith appro)dmately77,000 ccUs/mL Testsolutionswillbe
ijioculatodwith 10,000cells/mL.

To: Testsolutionswillbe inoculatodwitliapproximately77,000cells/mL.

REASON: Typogriaphicalcrror.

AMENDMENT: BUcrimentalDesi= Page3

Chanse: Three"biological"replicatespercxpcrirnentalgroupwillbeprcpamd forevaluatingc4lde=ities.

To: Six"biological"mvlicatesPerexperimentalgroup willbe preparedf6revaluatingcelldmsil'ies.

REASON: To change=perimentaldesigntoa limittcst.
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,khEMMENT: S=plinizforAnalyticalMcaweMents.Page7

Change: Day 4 samplesvallbecompogitedsolutionsfmm the&w repheates
reMW=g

attheendofthetest

To: Day 4 sampleswillbecompositedsolutionsfromthesixrepEcaWsremainingattheendofthetest

REASON; To changemwyticalsampljn$basedon amitionalreplicatesprovidedinthelhnitLmt
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