
,,,,
,,

lull11111---IIII1
r_





PNL-9401
UC-408

"Thisreportwas supportedin part, or whole, by funds from the Comprehensive
EnvironmentalResponse,Compensation,and LiabilityActtrustfundby interagency
agreementwith the Agency for Toxic Substancesand Disease Registry,United
StatesPublicHealthService."

INHALATIONDEVELOPMENTALTOXICOLOGYSTUDIES:
ACETONITRILEIN RATS

FinalReport
ContractNo. NIH-Y01-ES-70153

T.J. Mast B.K.Hayden
R.J. Weigel J.J. Evanoff
R.B. Westerberg R.L.Rommereim
P.J. Boyd

February1994

Preparedfor:
NationalInstituteof EnvironmentalHealthSciences
NationalToxicologyProgramundera RelatedServicesAgreement
with the U.S. Departmentof EnergyunderContractDE-AC06-76RLO1830

PacificNorthwerstLaboratory
Richland,Washington 99352

OISTRI "_e"'''-" "L:;u =_,..,_,_Q!:__;-t,=_;[.]OCt_!rvlE.Ni IS UI',JLIMITEU_



PEER REVIEW STATEMENT

This final technical report has been peer reviewed by two scientists who were
members of an ad hoc panel of experts chosen for this purpose as part of the
review process by the NTP Board of Scientific Counselors. Reviewers serve as
independent scientists, not as representatives of any institution, company, or
government agency. In this capacity, these reviewers determine if the design
and conduct of the NTP studies were appropriate, ensure that the final report
presents the experimental results, and that the conclusions are consistent
with the data.

The reviewers of this report on the developmental toxicity of acetonitrile
were:

Ms. Jacqueline A. Greene
The Wellcome Research Laboratories

Burroughs Wellcome Co.
Research Triangle Park, NC 27709

Dr. M. Kate Smith

Environmental Monitoring Systems Laboratory
U.S. Epvironmental Protection Agency
Cincinnati, Ohio 45268

These reviewers agreed that the study design was adequate and that the
conclusions were consistent with the data. Suggested corrections and
comments related to style and format have been incorporated into the final
draft.

Bernard A. Schwetz, D.V.M., Ph.D.

Project Officer

ACETONITRILEDEVELOPMENTALTOXICITY i February 1994



$1JMMARY

Acetonitrile is a volatU,c:)quidused primarilyas a solvent in extractive distillation and crystallization

of pharmaceutical and agricultural products. The potential for acetonitrile to cause developmental toxicity

was assessed in Sprague-Dawley rats exposed to 0, 100, 400, or 1200 ppm acetonitrile, 6 hours/day, 7

days/week. Each of the four treatment groups consisted of 10 non-pregnant females (for comparison), 10

positively mated females for a distribution study evaluating maternal blood for acetonitrile and cyanide, and

--33positively mated females for evaluating developmental toxicity. Rats were exposed for 14

consecutive days (6-19 days of gestation [dg] for pregnant animals). The day of sperm detection was

designated as 0 dg. Body weights were obtained throughout the study period, and uterine and fetal body

weights were obtained on 20 dg. Implants were enumerated and their status recorded. Live fetuses were

' sexed and examined for gross, visceral, skeletal, and soft-tissue craniofacial defects. Acetonitrile and

cyanide concentrations were determined in the maternal blood of the rats (~6/group) on 8 and 18 dg.

Exposure of rats to these concentrations of acetonitrile resulted in mortality in the 1200 ppm

group (2/33 pregnant females; 1/10 non-pregnant females), and the 400 ppm group (1/33 pregnant

females). However, there were no treatment-related effects upon body weights or reproduction indices at

any exposure level, nor was there a significant increase in the incidence of fetal malformationsor

variations. The only effect observed in the fetuses was a slight, but not statiscally significant, exposure-

correlated increase in the incidence of supernumerary ribs.

Determination of acetonitrUeand cyanide concentrations in maternal rat blood showed that

acetonitrile concentration in the blood increased with exposure concentration for all exposed maternal

rats. Detectable amounts of cyanide in the blood were found only in the rats exposed to 1200 ppm

acetonitrile (-2 l_gcyanide/g of blood).

In summary, the two highest exposure concentrations were maternally lethal to some rats;

however, there was no reduction in body weights, body weight gains, or clinical signs of toxicity in

surviving pregnant or non-pregnant rats. The no-observable-adverse-effect-level (NOAEL) for acetonitrile

with respect to developmental toxiciyt in this study was the highest exposure concentration, 1200 ppm.

The maternal NOAEL was 100 ppm.
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TABLE]. InhalalJonDevelopmentalToxicityStudyof Acetonitnle:Summaryof Resultsfor Sprague-DawleyRats.

O
m
<_
m
r Implantsper Live Fetuses
O
no Final BodyWeightb Dam per Utter Fetal Weight

Target (Mean[g]_+SD) Clinical (Meard:SD) (Meard:SD) (Mean!-_SD) Significant
m (% Difference (% Difference (% Difference VariationsandZ Acetonitrile Maternal (% Difference Observations
•-.i Conc. Mortalitya from Controls) (Incidence) fromControls) from Controls) fromControls) Malformations

[ppm] [page 15] [page 15] [page 15] [page 15] [page 15] [page 15] [page 16]

XC_ 0 0/33 413.0 + 23.5 NS 15.9 _+3.3 14.9 _+3.4 3.6 _ 0.2 (M)
NS

O 3.4 _+0.2 (F)

=.= 100 0/33 408.9 ± 28.5 NS 15.0 ± 3.5 14.0 +_.3.4 3.7 +_0.3 (M) 1"Supernumerary
(-1.0) (-5.7) (-6.0) (+1.5) ribs

3.4 +_0.2 (F)
(+o.2)

400 1/33 410.2 ± 37.1 NS 14.7 ± 3.2 14.0 + 3.3 3.6 _+0.2(M) NS
(-0.7) (-7.5) (-6.0) (-0.9)

3.4 __.0.2 (F)
(o)

1200 2/33 407.0 ± 43.0 Hypoactive (14133) 16.0 + 2.8 14.8 + 4.1 3.5 + 0.2 (M) NS
(-1.5) Emaciated(6/33) (+0.6) (-0.7) (-2.6)

Dsypnea (1/33) 3.3 +__0.2 (F)
Abnormalposture(2/33) (-2.3)
Bloodyvaginaldischarge(1/33)

11
(3)
o" alncludesall sperm positivedevelopmentaltoxicityrats.

blncludesonlypregnant_emales.

_. NS = nottoxicologicallysignificanL
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INTRODUCTION

H
I

H-.C--CN
I

H

CAS Number: 75-05-8

NTP Number: C60822

Mol.Wt.: 41.05

Acetonitrile(methylcyanide,cyanomethane,or ethanenitrile)is used primarilyas a solventin

extractivedistillationandcrystallizationof pharmaceuticalandagriculturalproductsincludingvitamins,

steroids,bactericides,insecticides,plantgrowthregulatorsandfungicides. It is usedalsoas a catalysttn

chemicalreactions. Becauseacetonitrileis producedcommerciallyas a byproductinthe synthesisof

acrylonitrile,itsestimatedannualproduction(80 millionpounds)is muchhigherthanthe totalU.S. market

(<10 millionpounds). The excessportionof acetonitrileisdisposedof bythe manufacturer.Itis estimated

that 26,000 workersmaybe exposedto acetonitrile(NIOSH 1978). Occupationalexposureto acetonitrile

canoccurvia inhalationorabsorptionthroughtheskin(Fassett1963). The recommendedTLV is 40 ppm

(ACGIH 1990).

Toxicity

Inhumans,exposureto acetonitrilevaporproducessymptomsrangingfromirritationof nose,

throatand skinto nausea,headache,extremeweakness,respiratorydepression,convulsions,comaand

death (Amdur1959; HygienicGuide Series 1960).

In animals,administrationof acetonitrileby inhalationor injectionproducesa seriesof toxicological

signs. The lowestpublishedLC50fora single,8-hourinhalationin ratsis reportedto be 8000 ppm and

the LD50varieswidely(0.85 to 5 g/kg)dependingon therouteof administrationandspeciesused

(Fassett1963; NIOSH 1978). Exposureto acetonitrilevaporat 166 or300 ppm,7 hours/dayfor90 days

producedno specificeffectsinrats (Pozzaniet al. 1959);however,at 665 ppm some lesionswere

observedinthe kidney,liverand lung. Ratsexposedto acetonitrilevaporat 2800 ppm,2 hours/dayfor 5

days, haddifficultyin breathing,impairedrenalfunction,andparalysisof the extremities(Haguenoeret al.

1975a). In anotherstudy,ratsexposedto acetonitrilevaporat 3000 ppm for 4 hoursa day showed
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markedhepatictoxicity(Drewet al. 1978). Ahmedand Farooqui(1982) comparedthe toxicitiesof several

aliphaticnitrilesinthe Sprague-Dawleyrat followingoral administrationand foundthatallsaturatednitriles

tested,includingacetonitrile,producedsignssimilarto thoseresultingfrominorganiccyanidepoisoning.

A 90-day inhalationstudyconductedfor the NTP (Chouet al. 1986) inFischerrats(F344/N)

exposedto 100, 200, 400, 800, and 1600 ppmacetonitrile,6 hours/day,5 days/week,for 13 weeks

assessedtheprechronictoxicityof acetonitrile.There wassignificantmortalityin the 1600 ppm group

(6/10 males;3/10 females),butonlyoneearlydeath in the800 ppmgroup(1/10 males).

Histopathologicalevaluationsrevealedbrainhemorrhage,bonemarrowdepletion,andthymicatrophyin

the 1600 ppmgroup,and bone marrowdepletionandthymicatrophyin onemale in the 800 ppmgroup.

The bonemarrowdepletionandthymicatrophywere foundonlyin earlydeathanimalsand were thought

to resultfromstress. Histopathologicallesionsassociatedwithacetonitrileexposurewerenot observedin

survivingrats. The maximumtoleratedconcentrationwas400 ppmin bothsexes, althoughlesionsinthe

800 ppmgroupwere termedas minimalto mild.

M.e.talz_sm

The literatureonthe metabolismof acetonitriledatesas far backas 1883 whenGiacosapostulated

thatacetonitrilewas metabolizedto aceticacidand ammoniaintheJog. A subsequentstudyin1894

correctlyconcludedthatit wasconvertedintoformate andcyanide (Lang1894). Sincethen many

investigatorshave reportedthe presenceof cyanide andthiocyanateinurineand bloodof animals

exposedto acetonitrilevia inhalationorinjection(Pozzaniet al. 1959;Williams1959; Haguenoeret al.

1975a,b).

The toxicityof aliphaticnitrileshasbeenattributedto the metabolicreleaseof cyanide(Willhiteand

Smith 1981). Cyanidereactswiththe trivalentironof cytochromeoxidasein mitochondri&,thereby

blockingthe reductionof oxygenrequiredforcellularrespirationwhichresultsin "cytotoxicanoxia'. Thus,

the inhibitionresultsin impairedoxygenutilization,not impairedoxygentransport.

The detoxificationof cyanide is accomplishedby the enzymerhodaneseas follows:

CN- + $203 rh°danese>scN" + SO32"
Cyanide Thiosulfate Thiocyanate Sulfite

Thiosulfateservesas a substratefor rhodanesewhichmediatestheconversionof cyanideto the much

lesstoxicthiocyanatewhichis excretedinurine. The enzymeservesas anendogenousmechanismfor

cyanidemetabolism;however,theprovisionof exogenoussulfurgreatlyacceleratesthe rate of

detoxification.Liver rhodaneseisthoughtto playthe majorrole incyanidedetoxificationalthough
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rhodaneseis alsofound inother organs. Biologicalmonitoringof humanexposureto cyanide is

accomplishedbyanalysisof urineand/orplasmaforthiocyanate(Klaasenet al. 1986).

Nasalmetabolismof acetonitrileto cyanide,particularlyimportantininhalationstudies,has been

shownby DahlandWaruszewski(1989). Theyfoundthat aliphaticnitrileswere metabolizedtocyanideby

theethmoturbinatesas wellas livermicrosomes,althoughthe rateof cyanide formationwaslowerfor

acetonitrilethanforsomeotheraliphaticnitriles(e.g. propionitrile,butyronitrile,etc.). Highconcentrations

of rhodaneseare presentinthe nasalrespiratoryandolfactorymucosaof the rat (Dah11989). Thus, the

net effectof nasal metabolismoncyanogeniccompoundssuchas acetonitrilemaynotbe significantsince

cyanidemaybe detoxifiedas rapidlyas it isformed.

DevelopmentalToxicity

The potentialforaliphaticnitrilestocausedevelopmentaltoxicityina numberof laboratoryanimal

modelshas been suggestedbyseveralstudies,althougha clearrelationshiphas notbeenestablished. A

studybyLevene (1961) reportedthat acetonitrilewas nota potentialteratogenicagent inrodentseven

though,another lathyrogenicagent, aminoacetonitrilewas developmentallytoxic(Levene1961; Steffek

et al 1971; WileyandJoneja1978). Based onthe resultsof thesestudies,itwas postulatedthatthe

amine groupwasa structuralrequirementforthe teratogenicactivity. However,morerecentstudies

(discussedbelow)indicatethatexposureof hamstersto acetonitrile(by inhalationor injection)during

gestationproducesmalformationsinthe offspring(Willhiteet al. 1981a,b; Willhite1983). Anotheraliphatic

nitrile,acrylonitrile,wasassessedfor developmentaltoxicityby Murrayet al. (1978) and foundto be

embryotoxic(andmaternallytoxic)in Sprague-Dawleyratswhenadministeredbyoralgavageat 65 mg/kg

from6-15 daysofgestation. Therewas alsoevidenceof teratogenicity(shorttail,shortrunk,missing

vertebraeand right-sidedaorticarch)at thisdoseas wellas at a lowerdose,25 mg/kg. Theseinvestigators

alsoadministeredacrylonitrileviainhalationat 0, 40 or80 ppm,6 hr/dayduringday6-15 ofgestation,and

foundevidenceof teratogenicityat 80 ppm. AnotherstudyinSprague-Dawleyratsproducedsimilar

skeletalabnormalitiesinthe offspringof damsorallyexposedto 1.23 mmole/kg/dayon days6-15 of

gestation(Willhiteet al. 1981a).

George et al. (1987) exposedLong-Evansratsto 50, 150, 300 and 500 mg/kgacetonitrileby oral

gavage on 7-21 dg. Maternaltoxicity,evidencedby a reductioninmaternalweightgainandthreedeaths

was presentat 500 mg/kg. There werealso fewerdamsdeliveringviablelittersinthe 300 and500 mg/kg

groups. Neitherthe littersize (numberof livepups)orthe birthweightof pupsfromdamsproducinglive

litterswere affectedat any of the doselevels. Otherparametersmeasured,but notaffected,included

postnatalsurvivalto 4 dpn,and weightgainof pupsto4 dpn.
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In a similarstudy,Sprague.Dawley ratswere administeredacetonitrUeby oral gavage,0, 125, 190,

and 275 mg/kg,on6-19 dg (Johannsenet al. 1986). There was evidenceof maternaltoxicityinthe 275

mg/kggroupincludingreducedmaternalweightgain (18%) withrespectto the controlgroup,and 2/25

dams inthe groupdied. There were no significanteffectson the numberof totalimplants,resorptions,

postimplantationlosses,or livefetuses,or onthe fetal sexratioand fetalbodyweightat 125and 190

mg/kgacetonitrile.However,the incidenceof post-implantationlosswasslightlyincreasedandthe

numberof livefetusesslightlydecreased inthe 275 mg/kggroup. A slightincreaseinthe incidenceof

unossifiedsternebraewas observed,butwas not statisticallysignificant.The authorsattributedthese

developmentaleffectsto maternaltoxicity.

Sincecyanidelevelsare knownto increasefollowingadministrationofacetonitrileit isrelevantto

considerthe potentialfor gestationalexposureto cyanidealoneto causedevelopmentaltoxicity.

PregnantgoldenSyrianhamsterswere exposedto cyanideor cyanideconcurrentwiththiosulfateby

meansof Alzetminipumpsondays6-9 of gestation(Dohertyet al. 1982). Cyanideadministration

significantlyincreasedthe incidenceof resorptionsina dose-relatedmanner,and the numberof

malformedfetuseswasincreasedrelativeto controlsinthe two lowerdosegroups. Neuraltubedefects

includingnonclosure,encephalocoele,and exencephalyaccountedfor the majorityof theabnormalities.

Althoughthe incidenceof malformationswas not increasedin the highestexposedgroup,only 15

fetuses survivedthe treatment. Concurrentexposureto thiosulfateamelioratedthe effectsof cyanide

withrespectto resorptionsand malformations.

The resultsof thisstudyindicatethat cyanidemaybe teratogenicwhen administeredto hamsters

bycontinuousinfusion.This conclusionis supportedbythe fact that concurrentadministrationof

thiosulfatepreventedthe developmentaltoxicityas well as loweredcyanideconcentrationsinthe blood.

Furthermore,the resultssubstantiatethe suppositionthat cyanidemay havebeen the proximateagent in

the developmentaltoxicityof aliphaticnitrilessincemalformationsproducedin thisstudyweresimilarto

thosefoundin hamstersbyWillhiteet al. (1981b) followingadministrationof eitherpropionitrileor

acrylonitrile.Elevatedlevelsof cyanideandthe metabolitethiocyanatehavebeendemonstratedinboth

mice andhamstersfollowingthe administrationof aliphaticnitriles(WillhiteandSmith1981;

Willhite 1981).

Althoughacetonitrileisa volatileorganicsolvent,onlyone inhalationstudyaddressing

developmentaltoxicityhasbeen reported. Willhite(1983) exposed pregnanthamstersviainhalationto 0,

1800, 3800, 5000 or 8000 ppmacetonitrilefor 60 minon the morningof 8 dg (firstreportedby Willhite

[1981]). Inorderto determineif detoxificationof the cyanideresultingfromacetonitrileexposurewould

preventdevelopmentaltoxicity,a concurrentgroupwasadministeredthiosulfate,300 mg/kg,by
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intraperitonealinjection(i.p.),20 rainpriorto the inhalationexposure. Thiosulfateinjectionswere

repeatedat 2-hr intervalsforthe following10 hr. To comparethe inhalation,i.p.,andoral routesof

administration,a secondgroupwas givena singlei.p.injectionof distilledwater, 100, 200, 300 or400

mg/kgacetonitrileonthe morningof 8 dg, anda thirdgroupwas giventhe same dosesorally.

Companiongroupswere alsogiventhe thiosulfateinjectionsas describedabove.

Dams exposedto 8000 ppmacetonitrilewere severelyintoxicatedand 3/12 died within90 min.

Exposureto 5000 ppmacetonitrilealsocausedseverematernaltoxicityand 1/6 died.No signsof toxicity

wereobserved inthe 3800 ppm groupalthough1/6 in thisgroupalsodied. The incidenceof resorptions

wasincreasedinthe 5000 and8000 ppmdamsas wasthe incidenceof abnormalities(exencephaly,

encephalocoele,and ribdefects). The mean fetal w_=ightwas reducedinthe 8000 ppmgroup.

Concurrenttreatmentwiththiosulfatepreventedbothmaternaltoxicityand subsequentdevelopmental

toxicity.

Oraladministrationof acetonitrileresultedin4/12 deathsinthe400 mg/kggroupand 1/6deaths

inthe 300 mg/kggroup. Liketheinhalationgroup,administrationof thiosulfateamelioratedthe toxic

effects. The incidenceof ribdefectswas increasedinthe 300 and400 mg/kggroups,but the incidence

ofCNS orothermajormalformationswas notincreased. Fetalweightswere notadverselyaffected.

Parenteraladministrationdidnotcausematernalor developmentaltoxicity.

Cyanideand thiocyanateconcentrationswereelevated ina dose-relatedfashioninthe blood,

liver,brainandkidneysof animalsexposedbyeitherthe parenteralororalroute. Femalehamsterswere

exposedto equivalentdosesbybothroutesof administrationand resultingbloodandtissue levelswere

roughlyequivalent.Cyanideconcentrationswere lowin alltissuesupto the400 mg/kgtreatmentwhen

theyincreaseddramatically.The greatestincreaseinthiocyanatelevelswas foundin thebloodfollowed

bythe liver,kidneyandbrain.

The dose-relatedincreasesinfetal abnormalitiesandthe incidenceof resorptionsimpliesthat

acetonitrileis developmentallytoxicinhamsters. The fact thatthese increasesare coincidentalwith

increasesinbloodcyanidelevelsandthatthetypes of defectsseenfo!lowinginhalationare similarto

thoseproducedfollowingcyanideinfusioninthe hamster(Dohertyet al. 1982), suggeststhat cyanide

resultingfromacetonitrilemetabolismis thecausativeagent. The completelackof developmentaltoxicity

followingparenteraladministrationof acetonitrile,especiallyin lightof thebloodcyanidelevelswhichwere

actuallygreaterthan thosefollowingoraladministrationof the samedoses,is curiousand notreadily

explainedfromthe resultsof thesestudies. Since the cyanideandthiocyanatebloodlevelswere
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determinedon non-pregnantfemales it is possiblethat the state of pregnancyitselfmay alterthe

metabolismof acetonitrile.

Summary

It can be concludedthat acetonitrileis metabolizedto cyanidewhichis subsequentlydetoxifiedto

thiocyanateina varietyof mammalianspeciesincludinghumans. Furthermore,when administeredin

sufficientdosesacetonitrileandotheraliphaticnitrilesappear to bedevelopmentallytoxic,at least inthe

hamster. Acetonitrileappearsto be moredevelopmentallytoxicwhen administeredby inhalationthanby

otherroutes. It is possiblethatthe increasedtoxicityfollowinginhalationisa resultof the active

metabolismof acetonitrileto cyanidebynasal andpulmonarycytochromeoxidases. The volatilenatureof

acetonitriledictatesthatthe inhalationroutewillbe the mostlikelyrouteof humanexposureinthe

workplacealthoughdermalexposurecouldalsobe a significantroute. In orderto moreaccuratelyassess

the hazardsof gestationalexposureto acetonitrile,the followinginhalationdevelopmentaltoxicitystudy

on acetonitrilewas conducted.
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MATERIALSAND METHODS

The study design employed in assessing the developmental toxicity of acetonitrile in rats is

outlined in Table 1. The day of plug or sperm detection was designated as 0 dg. Non-pregnant females

were included in the study to serve as internalcontrols against the pregnant animals, i.e. to determine

whether or not the state of pregnancy affected the response of the females rats to the test article. Non-

pregnant females were selected from females not found to be sperm-positive during the mating period.

They were killed the day after the last day of exposure.

The selectionof exposureconcentrationsis based on resultsof the acetonitrilesubchronic

studiesconductedat BattelleNorthwestLaboratories(Chou 1986). The highestexposureconcentration,

1200 ppm,was notexpectedto causemorethan a 10% reductioninadjustedmaternalbodyweightgain

withrespectto thecontrolgroup. The lowestexposureconcentration,100 Pim, was approximatelytwice

the 8-hourTLV (40 ppm)and shouldprovideforan adequatesafetymarginassumingitis a no observable

adverseeffect level(NOAEL)for developmentaltoxicity.The middledosewas chosento providea

continuuminthe dose-responsecurve.

ExDosureSystem

The animals wereexposed andmaintained in inhalationexposure chambersdevelopedat BNW

(U.S. Patent No. 4,216,741, August 12, 1980; Moss, 1980; Brown and Moss, 1981; Moss etaL, 1982)

and now commercially produced by the Harford System Division of Lab Products, Inc., Aberdeen, MD.

The chamber (Figure 1) facilitated multiple-tierexposures of various laboratory animal species to aerosol-

and vapor-laden atmospheres. The total volume of the chamber was 2.3 m3 with an active mixingvolume

of 1.7 m3, the remainderbeing the inlet and exhaust volumes where animals were not placed. There are

three levels of caging, each level split into two tiers which are offset from each other and from the chamber

walls. Drawer-like stainless steel cage units composed of individualanimal cages are suspended in the

space above each tier. Stainless steel catch pans for the collection of urine and feces are suspended

below each cage unit. Catch pans were left in position during each exposure period since the chamber

was designed to maintain uniform aerosol or vapor concentrations throughout the chamber when the

catch pans are left in position. Cageboard was added to catch pans placed under the cage units during

non-exposure periods to reduce ammonia concentrations. Tests could be obtained repeatedly showing

that uniform aerosol or vapor concentrations within 3 to 8% throughout the chamber, provided the aerosol

or vapor was uniformly mixed before passing through the chamber inlet (Moss 1980; Moss et aL 1982).

These tests were performed at BNW on a dynamicallysimilar model of the chamber,as well as in the full
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scalechamber. Work at the Inhalation ToxicologyResearchInstituteof the LovelaceFoundation,

Albuquerque,NM hasconfirmedthese findings(Griffiseta/., 1981).

The acetonitrileexposureswereconductedusingan automateddata acquisitionandcontrol

systeminan exposuresuite(Figure2) consistingof severalexposureroomsand a suitecontrolcenter

room(onlyoneof the exposureroomswas usedfor acetonitrileexposures).A centralcomputer

monitoredandcontrolledthe basicchamberfunctions(i.e., testchemicalconcentration,airflow,vacuum,

temperature,andrelativehumidity[RH]) inthe three exposurerooms.

A schematicdiagramof theacetonitrilegenerutionand deliverysystemis showninFigure3. The

acetonitrilegeneratorwashousedin a ventedcabinetlocatedinthe suitecontrolroom. The acetonitrileto

bevaporizedwastransferredfromthe originalshippingcontainerto a 5.6-literstainlesssteel reservoir,

whichwasrefilledonceeachweek. A nitrogencoverwasmaintainedat alltimeswhiletransferringthe

acetonitrileandin thereservoir. Duringexposure,acetonitrilewas pumpedfromthereservoirthroughan

eductortubeanddeliverytubeto a vaporizerlocatedinthe freshair ductleadingdirectlyto the vapor

distributionmanifold.

The vaporizerwas a stainlesssteelcylindercoveredwitha glassfiberwickfromwhichthe liquid

wasvaporized. The wickwasreplacedbeforethe startof the studyand very littleresiduewas observed

duringthe study. An 80-wattheaterand a temperaturesensingelementwas incorporatedwithinthe

cylinderand wasconnectedto a remotelylocatedtemperaturecontroller.A secondtemperaturemonitor

was incorporatedwithinthevaporizerallowingthe operatingtemperatureto be recordedby the

automateddata acquisitionsystem. The operatingtemperatureof thevaporizercorewasmaintained

below230°F.

A clearteflontube ofmeasuredvolumeprecededbya three-wayvalve wasattachedjust
I

upstreamof thereservoirtoallowmeasurementof the pumpdeliveryrate of chemicalto thevapor

generator. Thedistributionlineconcentrationwascalculatedfromthe flow measurementsof liquidand

dilutionair andagreedwiththe measuredconcentrationinthe distributionline.

The acetonitrilevaporwasmixedwithcharcoal-filteredandHEPA-filteredairfromthe buildingair

handlingsystem.This mixturewasdrawnintoa stainless-steeldistributionmanifoldbyanAir-Vacvacuum

pump (Air-VacEngineeringCo, Milford,CT). Fromthe manifold,theappropriateamountofvapor/air

mixtureneededto reachthetargetconcentrationwascarriedto eachexposurechamberby individual

deliverylines.Vaporwaswithdrawnfromthe manifoldbyan Air-Vacpumpatthe chamberend of each

deliveryline. Chamberconcentrationswere adjustedbychangingthe compressedair pressureto the

vacuumpumps.At theendof the deliveryline, the vaporentereda pneumatic3-wayvalvewhereitwas
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directed to the exposurechamberor the chamber exhaustsystem as appropriate. These valves permitted

a faster buildup of vapor concentrationat start-up as well as a more rapid diversion of chemical flow from

chambers at shutdown.

Exposure concentration buildup and decay rates were measured prior to the start of the study

without animals and during the study with animals (Figure4). The time following the startof exposure for

the concentration to reach 90% of the final stable concentration in the chamber (Tgo)and the time

following the termination of generation for the vapor concentration to decay to 10% of the stable

concentration (T10),were determined from the graphs (Table 2). The value of Tg0 was found to range

from approximately 8 to 11 minutes and the value of T10rangedfrom 9 to 12 minutes. At a chamber airflow

rate of 15 air changes per hour, the theoretical value for Tg0 is approximately 12.5 minutes;however,

slightly differentflow rates in each chamber and variations in the discreteGC sample times relative to the

exposure start and stop times generates variability in the data. A Tg0 of 12 minutes was chosen for this

study.

Uniformity of vapor concentration in the exposure chambers was measured prior to the start of the

study and once during the study (Table 3). Prior to animal loading, 12 chamber positions [six positions in

front and six in back] were measured. The vapor concentration measurements with animals were taken

from the front and back positions of the chamber only where cage units contained animals. Uniformity in all

chambers was found acceptable. Complete data are found in Appendix B.

Prior to the start of the study, before animals wereplaced in the chambers and again during the

study with animals in the chambers,a Gardner Small ParticleDetector (Type CN, GardnerAssociates,

Schenectady, NY) was used to check the room and all chambersfor particles during generation. The

minimum resolution of the Gardner counter is approximately200 particles/cm3. No counts above the

minimum resolvable level were measured in any chamber.

In order to determine the persistence of the chemical in the chamber following exposure, the

concentration of acetonitrile in the 1200 ppm chamber was monitored following shutoff of the chemical

flow to the chamber. Monitoring was performed once during the prestart activities without animals, and

again during the study when animals were present (Figure5). Concentration of acetonitrile in the chamber

without animals was below 1% of the initial concentration approximately 21 minutes following shutdown of

the vapor generation system compared with approximately 29 minutes when animals were present in the

chambers.

The means of concentrations in all chambers for the entire study were between 99 and 101% of

the target, with relative standard deviations (%RSD) of 2%. At least 99% of individual concentration
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measurementswerewithin:1:10%of the targetconcentrations(Table 4). Summariesof concentrationby

exposureday are includedinAppendixB alongwithgraphicillustrationsof the dailymeanandstandard

deviationfor eachchamber. No concentrationexcursionsorproblemsoccurredduringthe study.

Chamberandroomtemperatures(:L-0.5°F)were measuredwithcalibratedresistancetemperature

detectors(RTDs)multiplexedto a digitalthermometerinterfacedto the computer. Chambertemperature

was controlledprimarilyby adjustingthe temperatureof the exposureroom. Percentrelativehumidity

(%RH) wascalculatedbythe executivecomputerfromtemperatureand dew pointmeasurements.The

dew pointwas determinedbypullingan air samplethrougha polytetraflouroethylene(PTFE) tube intoa

dew pointhygrometerlocatedinthe controlcenter. Measurementsweretaken fromdifferentchambers

usinga valvingsystemwhichmultiplexedthesamplingtubesto the hygrometer.

Chamberairflow(:!:15I/min)wascalculatedby measuringthepressuredrop' crosscalibrated

orificeslocatedat the inletandexhaustof eachchamber. Leaksinthe chamberscouldbe detectedby

comparisonof the inletflowratewithexhaustflowrate. Flowwasestablishedbya gatevalve inthe

exhaustlineof eachchamber. Chambervacuum,relativeto thecontrolcenter, (i-0.2cm H20) was

measuredusingthesame pressuretransducersystemwhichmeasuredchamberair flows. Chamber

vacuumwas maintainedat approximately-1"H20 primarilyby inletresistanceprovidedbytheHEPAand
i

charcoal filters.

Summationsof temperature,relativehumidity,andchamberflowdata forthe entirestudyare

showninTable 5. All temperaturereadingswere withinthespecifiedlimits.The meanvaluesof percent

relativehumidityinall chambersforthe entirestudywerewithinthe specifiedlimitsof40 to 70%. In no

casewere morethan7% of theindividualreadingsina singlechamberoutof the specifiedrange. The

meanvaluesof chamberflowinall chambersfor the entirestudywere allwithinthespecifiedlimitsof 12 to

18 CFM. A summaryof the dailychamberenvironmentaldata can be foundin AppendixB.

AnalyticalChemistry_

Acetonitriletestmaterial(J.T. Baker Inc.,Phillipsburg,NJ) was storedin itsoriginalcontainersat

~22°C undera nitrogenheadspaceuntiluse. Approximately0.73 kgacetonitrilewasconsumedper

exposureday. Five differentbottlesof acetonitrilewere usedduringthe study,four fromonebatchand

one fromanother. The purityof bothbatcheswas_99.7% andcontainednomore than 18.8 ppm acetic

acid. (See AppendixA fordetails.)

Chamberandroomconcentrationsof acetonitrilewere determinedusingan on-lineHewlett-Packard

Model5840 gas chromatographequippedwitha flame ionizationdetectoroperatedat 250°C. Thecolumnwas
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1/8inchO.D. x -1 ft. nickelpackedwithPorapakQ 80/100 maintainedisothermallyat 100°C,the carriergaswas

nitrogenat -30 ml/min. Under the._econditions,acetonitrileexhibiteda retentiontime of -0.90 minutes. A 12-

portstreamselectvalvemountedinthe columnoven interfacedthe on-linegaschromatographwiththe exposure

chambers,the controlchamber,theexposureroom,the on-linestandardanda filteredairblank. Eachanalysis

requiredabout3 minutes. Allchamberpositions,the room,the blank,and theon-linestandardwere monitoredat

--30minintervals.

The stabilityandpurityofacetonitrileinthe exposurechambersand thedistributionlinewere investigated

byanalyzingsamplescollectedfromthe highandlowconcentrationchambers(1200 and 100 ppm)and thevapor

distributionline usingsolvent-filledbubblersthathadbeen cooledin ice. In addition,samplesof acetonitrilewere

obtainedfromthegeneratorreservoirtestmaterialpriorto beginningthedailyanimalexposureand againafter the

dailyanimalexposurewasterminated.The heatedwickwasalsoanalyzedduringpre-exposuretestingsinceitwas

a sitewhereimpuritiescouldaccumulate;however,nonewere detected.

Sampleswereanalyzedforvolatileandmoderatelyvolatilecontaminantsbytwodifferentcapillarycolumn

gas chromatographysystems.Propionitrilewaspresentas a minorimpurity,<0.1% (w/w)inthe 1200 ppm

exposureatmosphereand inthe distributionline. Anypropionitrilepresentinthe 100ppm chamberwas below

the limitsof detectability.No impuritiesordegradationproductswere detectedfromtheanalysisof generator

reservoirsamples. (See AppendixA for details.)

Effluentfromtheexposurechambersandthe exposuregenerationsystemwas dilutedwiththe exhaust

air of the entireLSL-IIBuildingpriorto exhaustingfromthe buildingstack. The expectedconcentrationof

acetonitrileinthe buildingexhaustwasabout0.5 ppm. The averagebuildingexhaustconcentrationof acetonitrile

was determinedto be 0.2:L-0.07ppm. The ACGIH-TLVfor acetonitrileis40 ppm. The amountof acetonitrile

determinedin thebuildingexhaustis20 timesbelowthe Battelleactionlimitof 4 ppm.

AnimalHusbandry_

Uponreceipt,allanimals(378females;95 males)were housedinquarantineroomsfor3-4 weeks

priorto thestartof exposure. Malesand femaleswere housedseparatelyon stainlesssteelwireracks

equippedwithautomaticwaterers(3-6 ratsper cage). Duringthequarantineperiodfivemalesand five

femaleswere killedandexaminedforgrossandmicroscopiclesions. Nasopharyngealwashesfromthese

animalswereculturedfor bacterialpathogens.Serumfromeachanimalwastestedforantibodiesto

selectedpathogens(AppendixD). Anothercheckfor antibodiesto selectedpathogenswas performed

on serumobtainedatthe final sacrificefromfive femalesinthe 0 ppm groupand from fivefemales inthe

highestexposuregroup. All resultswerenegativefor significantpathogensand lesions.
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Food,pelletedNIH-07 diet (ZieglerBros.,Inc.,Gardner, PA), wasprovidedad libitum duringthe

entiretime theanimalswere inthe test facilityexceptduringthe 6-h exposureperiodwhen itwas removed

to preventcontaminationandoral ingestionof the test material. Waterwasprovidedad libitum with

automaticwaterersthroughoutthe study. Roomlightingwasmaintainedon a 12-h on-offcycle(0600-

1800 h for thelightphase). Duringthequarantineperiodanimalroomtemperaturewasmaintainedat

75+3°Fandthe percentrelativehumiditywasmaintainedat 50-J:15%.

DevelopmentalToxicity

Femaleratswereweighedandindividuallyidentifiedbytail tattoos1-2 dayspriorto mating. Rats

were bredbycaging2-3 femalesovernightwitheachmale. A positivematingwasestablishedonthe

followingmorningbythe presenceof a sperm-positivevaginallavage. If spermwasdetected,thisday was

designatedas 0 daysofgestation(dg)andpositivelymated femaleswerethenweighedand randomly

assignedto exposuregroupsusingbodyweightas the blockingvariable. Matingwasconductedfor four

consecutivenightsto obtain 132 positivelymatedfemalerats (33/group). At thistime40 femaleratswer_
I,

randomly selectedfromthe femalesnotfoundto be sperm-positive,and designatedas non-pregnant

females.Non-pregnantfemaleswere alsorandomlyassignedto the fourexposuregroups,usingbody

weightas theblockingvariable. The positivelymatedfemaleswere individuallycaged on 0 og (non-

pregnantfemaleswere individuallycaged3 dayspriorto exposure)in anopenexposurechamberinorder

to acclimatethe animalsto inhalationchamberhousingpriorto exposure.

Pregnantrats wereexposedfrom6-19 dgand sacrificedon 20 dg. Non-pregnantratswere

exposedfor 14 consecutivedays, concurrentlywithmatedanimals,andweresacrificedonthe day after

their lastexposureday. Mated ratswereweighedon0, 6, 10, 14, 17 and20 dg. Non-pregnantratswere

weighed7 dayspriorto the startof exposureandon exposuredays 1, 5, and 10, andat sacrifice.Study

animalswerdobservedtwicedaily formaortality,mobidity,andovertsignsof toxicity.

At thetimeof sacrificeratswerekilledwithCO2, weighedand examinedgrosslyforsignsof

toxicity. Maternalandnon-pregnantfemaleliver andkidneyweightswereobtained. Apparentlynon-

graviduterifrompositivelymatedfemaleswerestainedwith 10% ammoniumsulfideto detectpossible

implantationsites. The number,positionand statusof implantswere recordedfor eachgraviduterus.

Placentaswereexaminedand discardedunlessabnormal.Dams with_ implantationsiteswereexcluded

from the study.

Live fetuseswereweighed,examinedfor grossdefects,andtheirsexwasdeterminedby internal

examinationof the gonadsaftera lethalinjectionof sodiumpentobarbital.Fiftypercentof thelivefetuses

(randomlyselected)fromeach litterandanyfetuseswithgrossexternalabnormalitieswereexaminedforvisceral
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defectsbydissectionof freshtissue(modifiedfromthe methodof Staples 1977). The heads of one-halfof the

livefetuseswere removedandplacedinBouin'sfixative. After fixationthe heedswereseriallysectionedwitha

razorbladeandexaminedfor soft-tissuecraniofacialabnormalities.Allfetal carcasses,withandwithoutheads,

werepreparedfor skeletalstaining.Cartilage,as wellas ossifiedbone,was visualizedby double-stainingwith

alcianblueandalizarinred S. The individualidentityof each skeletalandhead specimenwasmaintained

throughoutthe study.

Acetonltrileand CyanideAnalysis

Excess sperm-positivefemaleswere randomlyassignedto the fourexposuregroups(10/group)

to be usedfordeterminationof acetonitrileand cyanideconcentrationsinmaternalblood. Animalswere

exposedconcurrentlywiththe developmentaltoxicitystudyrats.

Sampleswere collectedandanalyzedfor acetonitrileand cyanideon 8 and 18 dg (3rdand13th

daysof exposure). At the timeof collectionof maternalblood,ratswereanesthetizedwithCO2

immediatelyafter exposureshutdown. Approximately2-3 mlsof bloodwascollectedby intracardiac

puncturefrom-5 animalspergroup. The samplingprocedurewas completedwithin45 minof exposure

shutdown.The bloodsampleswereplacedon ice untilusedforanalysis(<2 hourslater). Followingblood

samplingratswere killedby inhalationof CO2 andexaminedgrosslyto ascertainpregnancy.

Approximately0.5 mlfromeachbloodsamplewas usedforanalysisof acetonitrileandanother

-0.5 mlusedfor analysisof cyanide. Foracetonitrileanalysis,thesamplewasplacedintoa headspacevial

containing2 mlof 3% NaCI and 1 mlof internalstandardsolutioncomposedofpropionitrilein 3% NaCI

solution.Thevialswere immediatelysealedand placedintoa Hewlett-Packard19395Headspace

Sampler.

Forthe analysisofcyanideconcentration,each bloodsamplewas placedinthe outermoatof a

Conwaydiffusioncell. NaOH (0.5 ml)wasaddedto the innermoat,and0.5 mlH2SO4 addedtothe blood

samplewithinthe outermoat. The acidwasmixedwitheach samplebygentleagitation,anddiffusion

betweenthe moatswas allowedto proceedfor 3 hoursat roomtempature. Solutionsrangingfrom0.2-0.4

mlof NaOH were removedfromtheoutermoatand addedto 2 mlof NaH2PO4solution.ChloramineT (0.5

ml)was added to thissolutionandallowedto reactfor 3 min. Colorformingreagentswereaddedand

cyanideinthe solutionquantitatedusinga Cary 219 spectrophotometerat 585.5 nm.

Cyanidestandardsrangingfrom0.084 to 4.2 l_gcyanide/gof bloodwereanalyzedto generatea

calibrationcurvefollowedbyanalysisofsamples.
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StatisticalAnalyses

AllmeansandstandarddeviationsforanimaldatawerecalculatedwithSAS statisticalsoftwareon

a VAX computer.Mean bodyweights(as a meanof littermeansfor fetaldata)were analyzedusingthe

SAS GeneralLinearModels(GLM) Procedure(SAS, 1985) withan analysisofvariance(ANOVA)modelfor

unbalanceddata. Responsevariables,eitherbodyweightor the arc-sintransformationsof proportional

incidencedata,wereanalyzedagainstthe classvariable,"treatment",ina one-wayANOVA model. A

Tukey'st-test(two-tailed)was usedto assessstatisticallysignificantdifferencesbetweencontroland

exposedgroups. If appropriate,the dose-responserelationshipwas determinedby meansof an

orthogonaltrendtest (Winer, 1971). Inthe caseof proportionaldatathe t-testsandtrendanalyseswere

performedontransformedvariables.The litterwas usedasthe basisforanalysisof fetal variables.
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Exposure_ndChemistry_

Actualmean acetonitrileexposureconcentrationswere0 (<1 ppm), 100+_2,397+9, and 1200-J:28

ppm for the0, 100, 400, and 1200 ppmgroups,respectively.The grandmeansof chamber

concentrationsfor allexposurelevelsfor the studywerewithin99% to 100% of the targetwithrelative

standarddeviationsinthe rangeof 2% (Table 4). At least99% of all individualconcentration

measurementswerewithin+10% of the specifiedoperatinglimitsfor theexposuretargetlevel. There was

no measurableconcentrationofacetonitrileinthe controlchamber. Chamberair flow,temperatureand

relativehumiditydata for exposureswereall withinspecifiedlimits(AppendixB).

DevelopmentalToxicity.

The meanpregnancyrate of thesperm-positivefemaleswas 79%. There wasmortalityinthe

1200 ppmgroup(2/33 pregnantfemales; 1/10 non-pregnantfemales),and oneearly death inthe 400

ppm(1/33 pregnantfemales). Approximatelyone-halfof the pregnantrats(14/33) inthe 1200 ppm

exposureconcentrationwere hypoactiveduringsome portionof the studyand somerats inthisgroup

werealsoreportedas emaciated(6/33) in the 1200 ppmexposureconcentration.No significantclinical

signswere reportedin the non-pregnantfemale rats. Therewere no si_jnificantgrosslesionsobservedat

sacrificeinany of the exposedanimals. Three females in the non-pregnantgroupwereremovedfrom

studywhen theywere foundto be pregnant(Table 6).

Mean bodyweightsof non-pregnantfemaleswerenot significantlyaffectedat anytime duringthe

study (Table7). Similarlytherewereno statisticallysignificantreductionsinmaternalbodyweight(Figure

6), organweightsor adjustedmaternalweightgainsinpregnantdams (Table8).

Gestationalexposureof ratsto acetonitrilevaporson6-19 dg had nostatisticallysignificanteffect

on the numberof implantsper dam, the numberorpercentof livefetusesper litteror onthe numberor

percentof totalintrauterinedeaths(Table9). Fetalweights(as meansof littermeansbysex) werenot

affectedby gestationalexposureto acetonitrUevapor(Table10). The fetalsexratiowasnotdifferent

betweenthe controland exposed groups.
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The incidenceof fetal malformationswas not significantlyincreasedbygestationalexposureof

ratsto acetonitdlevapors,nor wasthepercentof live fetuseswithmafformationsper litter1 affected

(Tables11 and12). The onlyvariationsobservedin the fetuses wasa slight,butstatisticallysignificant

exposure-correlatedincreaseinthe incidenceof supernumeraryribs(Table 13).

AcetonitrileandCyanideAnalysis

Maternalbloodconcentrationsof acetonitrileinrats increasedwithincreasingexposure

concentrationand weresimilarfora givenexposuregroupon both8 and 18 dg(Figure7). Although

bloodacetonitrileconcentrationsweresimilarbetween8 and 18 dg, bloodcyanideconcentrations

appearedto decrease between8 and 18 dg forthe 1200 ppm exposuregroup.

Unfortunately,cyanideconcentrationsin the matemal bloodwere belowthe limitsof detectability

for all butthe 1200 ppm groupandoneanimalat eachtime pointinthe 400 ppmgroup. The detection

limitfor the assaywas -0.1 IJgcyanide/gramofblood.

1The meanpercentincidenceper litterwascalculatedbasedonthe numberof livefetusesexaminedfor a
givenmalformationorvariationper litter,i.e. the incidenceof visceraldefectswas basedon the numberof
fetuses ineachlitterthat receiveda visceralexam.
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DISCUSSION

Exposure of pregnant rats to 0, 100, or 400 ppm acetonitrile did not result in significant maternal

toxicity or in developmental toxicity. Although there were no significant treatment-related effects upon

maternal body weights or reproductive indices at any exposure level, there were a few deaths in the 1200

ppm exposure concentration and one early death in the 400 ppm exposure concentration. There was no

evidence of developmental toxicity at any exposure concentration. Although there was a statistically

significant increase in the incidence of supernumerary ribs in the offspring at 100 ppm acetonitrile there

was no dose-response relationship and the incidence of this variation at both 400 and 1200 ppm was not

different from the control group.

Since the toxicity of aliphatic nitriles, such as acetonitrile, has been attributed to the metabolic

release of cyanide resulting in cytotoxicanoxic maternalblood was analyzed for acetonitrile and cyanide

on 8 and 18 dg. Analysis results indicated significant and exposure-related concentrations of acetonitrile

in the blood of all exposed groups and the presence of cyanide in the blood of 1200 ppm group.

(Cyanide was detectable,but not quantifiable in the blood of the 400 ppm group.) In the 1200 ppm

group, --2 mg/ml cyanide was found in maternal blood on 8 dg, however, the concentration declined to

-0.8 mg/ml by 18 dg while acetonitrile concentration remained essentially constant over the exposure

period. This decrease in the maternal blood cyanide level may have been due to induction of rhodanase,

the enzyme thought to be responsible for the detoxification of cyanide (Klaasen et al. 1986 and others).

' Althoughno developmentaltoxicitywasseenin rats in thisstudyexposed to 1200 ppm

acetonitrile,exposureof hamsters,byeitherintraperitonealinjectionor orally,to levelsof acetonitrile

producingbloodcyanidelevelsmuchless than foundin thisstudycausedsignificantdevelopmental

toxicity(Willhite1983; Dohertyet al. 1982).

In summary,theoffspringof Sprague-Dawleyratsappearedto be relativelyresistantto thetoxic

effects of acetonitrileatthe exposurelevelsemployedinthisstudy. The two highestexposure

concentrationswere maternallylethalto somerats;however,therewas no reductionbodyweights,body

weightgains,orclinicalsignsof toxicityin survivingpregnantor non-pregnantrats. The no-observable-

adverse-effectlevel(NOAEL) foracetonitrilewithrespectto developmentaltoxicityinthisstudywasthe

highestexposureconcentrations,1200 ppm,approximately30 times the ACGIH recommended8-hr TLV.

The maternalNOAELwas 100ppm.
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_l=E..t. StudyDesignfor AcetonltrileInhalationDevelopmentalToxicityStudy.

2doAcetonitrileExposureConcentrations 0, 100, 400 and 1 ppm

Species, strain Sprague-Dawleyrat

Supplier CharlesRiverLaboratories
Raleigh,NC.

NumberperGroup

Non-pregnant 10 females

DevelopmentalToxicity 33 sperm-positivefemales

Distribution
Determinationacetonitrileandcyanidein blood 10 sperm-positivefemales

ExposureDuration 6 hr/day;7 days/week;6-19 daysof
gestation;14 consecutivedays for non-
pregnantfemales

=FetalEvaluations 20 d_i gross,visceral_skeletalTandcranial
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TABLE 2. Inhalation DevelopmentalToxicityStudyof Acetonitrilein Rats: SummaryofT90and T10 Data
in EachChamberWithandWithoutAnimals.

Target T90 [min]a' T10 [min] --
Concentration Without With Without With

_p_m) Animals Animals Animals Animals......
100 8 10 10 9
400 1 1 1 1 12 12
1200 10 11 9 10

i

a A value of 12 minuteswasused forTg0for thestudy.

TABLE3. InhalationDevelopmentalToxicityStudyof AcetonitrileinRats:Summaryof Chamber
UniformityDataObtainedBefore Exposure(Prestart)and DuringExposure
(Poststart).

ill

Target
Concentraton TPV [%RSD] WPV [%RSD] BPV [%RSD]
(ppm) Prestart Poststart Prestart Poststart Prestart Poststart
100 0.2 0.3 0.6 0.2 ..a 0.2
400 0.7 0.2 1.2 0.5 ..a ..a
1200 0.9 0.6 2.2 0.5 ..a 0.3
a Whenthe WPV is greaterthantheTPv, the BPV is very smallandit

cannotbe resolvedfromtheWPV.

TPV = Total PortVariation.Acceptablelimit_<7% RSD.
WPV = WithinPortVariation.Acceptablelimit< 5% RSD.
BPV = BetweenPortVariation.Acceptablelimit< 5% RSD.
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TABLE 4. Inhalation Developmental ToxicityStudy of Acetonitrile in Rats: Summation of Exposure
Concentration Data.

Target Percent Number of Percent
Conc. Mean_SD of Target Maximum Minimum Number of Samples of Samples
(ppm)a , (ppm) ±%RSD (p,pm) Copm) Samples In Range In Range

Room <MDLb <MDL <MDL 253
0 <MDL <MDL <MDL 255
100 100±2 100:f.2% 107 89 188 187 >99
400 397±9 99±2% 437 341 190 189 >99
1200 1200+'28 100+,o% 1420 1130 190 188 99
Std Gasc 701+7 101±1% 721 684 196 196 100

a Acceptable Range = Target _ 10%. ' ....
b MDL (Minimum Detectable Limit= 1.1 ppm);QL (Quantifiable Limit = 8.3 ppm)
cStandard Gas Target Concentration = 695 ppm.
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_J=E_. Inhalation Developmental Toxicity Study of Acetonitrilein Rats: Summationof Chamber
EnvironmentalData.

TEMPERATURE (°F)a

Target Number Percent
Concentration Percent of Number of Samples of Samples
(ppm} Mean+SD Targe_%RSD Maximum Minimum Samples In Ran.qe In Range
Room 73.0±1.4 -- 77.8 69.7 532 _b _.b
0 75.4±1.1 101+1% 77.6 72.8 122 122 100
100 74.3±1.0 99±1% 76.5 72.0 122 122 100
400 74.9±1.0 100±1% 77.5 72.7 121 121 100
1200 74.7+1.1 100±1% 77.8 72.4 123 123 100

a Acceptable Range = 75±3°F for the exposure chambers.

RELATIVE HUMIDITY (%RH)c

Target Number Percent
Concentration Percent of Number of Samples of Samples
..(ppm) Mean±SD Tarqet_-l:%RSD Maximum Minimum Samples In Range In Range
0 59.8±5.1 109±9% 72 49 117 115 98
100 57.0±5.4 104±10% 69 46 119 119 100
400 56.1±6.5 102±12% 70 44 120 120 100
1200 57.5±7.4 105±13% 75 42 121 112 93

i ii i

c Acceptable Range = 55+15%.

AIRFLOW (CFM)d

Target Number of Percent
Conc. Mean+SD Percent of Maximum Minimum Number of Samples of Samples
(ppm} (cfm) Tarcjet±%RSD (cfm) (cfm) Samples In Range In Range
0 15.2+0.3 102±2% 15.8 14.7 125 125 100
100 15.0±0.4 100±3% 15.9 14.4 125 125 100
400 15.0±0.4 100±3% 15.8 14.3 125 125 100
1200 15.0±0.3 100±2% 15.8 14.5 126 126 100

d Acceptable Range = 12 to 18 CFM.
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o _. InhalationDevelopmentalToxicityof Acetonitrilein Rats: Dispositionof StudyAnimals.

o
z Target
_1 Acetonitrile Sperm- Sperm- Sperm- Sperm- Sperm-negative

Concentration Treatment Negative Positive Negative Positive Females
o _ Group Females Females Females Females Removed Pregnant Removedrn 10 33 0 0 2a 26 0
< 0 1 30 0
rn 10 33 0 0 0
r- 100 2 lb 0 26 0O 10 33 0
"o 400 3 lC 2d la 26 0
_: 4 10 33rn 1200
>_ aNegativespermsmear,but were pregnant.

bMateddam founddead on 14 dg;cause of deathwas possiblespontaneouscerebralhemorrhage.

_x CMatedfemale,moribundsacrificeon exposureday 8 (hypoactive,emaciated).
dOne pregnantdam, moribundsacrificeon 15 dg (emaciated);anotherpregnantdam founddead on 19 dg (previouslynotedas

hypoactiveandemaciated).

"11
o
o"
2

_.=



TABLE 7. InhalationDevelopmentalToxicityStudyof Acetonitrile:Mean BodyandOrgan
Weightsof NonpregnantRats (g ± SD).

Target
Acetonitrile
Concentration(ppm) 0 100 400 1200

N 8 10 10 8

Body Weight
ExposureDay 1 273.2 + 17.7 273.6 ± 17.7 274.4 ± 18.8 276.0 ± 13.4
ExposureDay 5 292.6 + 25.0 301.2 ± 29.7 302.2 + 21.7 302.4 + 24.0
E_posureDay 10 293.5 ± 22.5 306.5 ± 34.5 309.7 ± 21.0 308.6 ± 31,4
Terminal 2P5.7 ± 18.1 307.4 ± 30.2 316.6 ± 23.2 314.0:1:23.1

Liver 11.4 ± 1.3 11.8 ± 1.8 12.4 ± 1.6 13.5 ± 1.2
PercentLBWRa 3.9 ± 0.3 3.8 ± 0.3 3.9 ± 0.4 4.3 ± 0.4
Kidney 2.2 ± 0.3 2.2 ± 0.3 2.1 ± 0.2 2.1 ± 0.2
PercentKBWRb 0.7 ± 0.1 0.7 ± 0.0 0.7 ± 0.0 0.7 ± 0.1
Adrenal 0.07 ± 0.01 0.07 ± 0.01 0.07 ± 0.02 0.07 ± 0.01
Percent ABWRc 0.02 ± 0.00 0.02 + 0.00 0.02 ± 0.01 0.02 ± 0.00

a LBWR= liverto bodyweightratiox 100.
b KBWR= kidneyto bodyweightratiox 100.
c ABWR = adrenalto bodyweightratiox 100.
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TABLE 8. InhalationDevelopmentalToxicityStudyof Acetonitriletn Rats: Mean Body, Uterine,
AdjustedMaternalGainaandOrganWeightsof PregnantRats (g + SD).

Target
Acetonitrile
Concentration(ppm) 0 100 ................. 400 1200

N 26 30 23a 26

Body Weight
0 dg 268.1 ± 16.6 266.0 ± 15.7 262.4 ± 16.9 269.1 ± 18.3
6 dg 305.7 ± 18.0 300.3 ± 17.2 298.7 ± 23.9 306.5 ± 23.7

10 dg 317.5 ± 17.6 314.4 ± 18.1 313.1 ± 25.6 315.3 ± 24.4
14 dg 340.3 ± 17.4 337.6 ± 20.2 337.8 ± 28.1 338.6 ± 26.7
17 dg 369.2 ± 19.9 3_4.6 ± 21.9 366.6 ± 31.7 365.3 ± 32.6
20 dg 413.0 ± 23.5 4(..8.9± 28.5 410.2 ± 37.1 407.0 ± 43.0

AdjustedMaternal
WeightGainb 64.9 ± 12.5 65.9 ± 11.7 74.4 ± 24.0 61.9 ± 27.7
Uterine 80.0:1:17.7 77.0 ± 18.2 73.4 ± 16.8 76.0 ± 24.6
Liver 16.2 ± 1.4 16.5 :t:1.8 16.8 ± 2.1 16.7 ± 2.2
Percent LBWRc 3.9 ± 0.3 4.0 ± 0.4 4.1 ± 0.3 4.1 ± 0.4
Kidney 2.1 ± 0.2 2.1 + 0.2 2.0 ± 0.3 2.1 ± 0.2
Percent KBWRd 0.5 ± 0.0 0.5 ± 0.1 0.5 ± 0.1 0.5 ± 0.1
Adrenal 0.075 ± 0.007 0.073 ± 0.014 0.080 ± 0.015 0.075 ± 0.011
PercentABWRe 0.018 ± 0.002 0.018 :t:0.003 0.019 ± 0.003 0.019 ± 0.004

'aI)ata 'from three dams was not used because the number of implant sites was <_3. '"
b AdjustedMaternal BodyWeightChange = bodyweight(20 dg) - body weight (0 dg) - uterineweight.
c LBWR= liverto bodyweightratiox 100.
d KBWR= kidneyto bodyweightratiox 100.
e ABWR = adrenalto bodyweightratiox 100.
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_. InhalationDevelopmentalToxicityStudyof Aceton]trile:Reprodu_,tiveMeasures
(Mean ± SD) in Rats.

Target
Acetonitrile
Concentration(ppm) ......... 0 ........ 100 .... 400 1,2,00

NUMBEROF:
Sperm-PositiveFemales 33 33 33 33
NumberPregnant 26 30 26 26
PregnanciesExamined 26 30 23 a 26
Implantations/Dam 15.9 ± 3.3 15.0 ± 3.5 14,7 ± 3.2 16.0 ± 2.8
Live Fetuses/Litter 14.9 ¢ 3.4 14.0 ± 3.4 14.0 ± 3.3 14.8 ± 4.1 ,
Resorptions/Litter: 1.0 ± 1.0 1.0:1:1.2 0.8 ± 1.1 1.2± 2.8

Early 0.9 ± 1.0 0,8 ± 1.0 0.7 ± 1.0 0.5 ± 0.8
Late 0,1 ± 0.3 0.2 ± 0.5 0.1 ± 0.3 0.7 ± 2.7

Dead Fetuses/Litter 0 0 0 0
LitterswithResorptions 16 17 11 12
Litterswith>2 Resorptions 8 7 4 6

PERCENTAGEOF:
PregnantFemales 79 91 70 76
LiveFetuses/Litter 93.2:1:6.6 93.6 ± 7.5 94.9 ± 6.8 92.0 ± 19.8
Resorptions/Litter: 6.8 ± 6.6 6.4 ± 7.5 5.4 ± 7.6 8.1 + 19.8

Early 6.1 ± 6.5 5.1 ± 6.6 4.6 ± 6.7 3.1 ± 5.6
Late 0.7 ± 2.1 1.3 ± 3.1 0.8 ± 2.7 4.9 ± 19.5

Dead Fetuses/Litter 0 0 0 0
LitterswithResorptions 62 57 48 48
Litterswith>2 Resorptions .....31 23 ,17 24 ....

a Data fromthreedamswas notusedbecausethenumberof implantsiteswas._3.

I_. InhalationDevelopmentalToxicityStudyof Acetonitrile:AverageFetalWeights
(g±SD) andFetalSex Ratio(meanof littermeans;% ± SD).

Target
Acetonitrile
Concentration(ppm) 0 100 400 1200
LittersExamined

with LiveFetuses 26 30 23 25

Fetal Weight 3.5 ± 0.2 3.5 ± 0.2 3.5 ± 0.2 3.4:1:0.2
Male 3.6 ± 0.2 3.7 ± 0.3 3.6 ± 0.2 3.5 ± 0.2
Female 3.4 ± 0.2 3.4 ± 0.2 3.4 ± 0.2 3.3 ± 0.2

PercentMale Fetuses 52 ± 13 49 + 14 41 :t:15 50 ± 13
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_LAB.I,J_.,I_. Inhalation Developmental ToxicityStudyof Acetonitdle: MalformationsObserved in Live Rat
Fetuses.

Target Fetusesa Uttersa
Acetonitdle
Concentration (ppm) 0 100 400 1200 0 100 400 1200
Total Examinedb .... 387 421 321 364 26 30 23 25

Heads examinedc 195 210 158 193 26 30 23 25
Skulls examinedd 192 211 163 191 26 30 23 25
Viscera examinede 192 211 163 191 26 30 23 25

MALFORMATIONSi ...............................

Fused Ribs No. -- 1 - - -- 1 -
(%) (0.2) (3.3)

Fused Vertebral
Arches No. - w 1 . , m 1

(%) (0.3) (4.3)

MissingRib No, -- 1 - - -- 1 -
(%) (0.2) (3.3)

Missing Vertebral
Arches No, - 1 - - - 1 -

(%) (0.2) (3.3)

Anury No. -- 1 - - w 1 -
(%) (0.2) (3.3)

Fused Adrenals No. - 1 - - 1 -
(%) (0.5) (3.3)

Fused Kidneys No. -- 1 - - _ 1 -
(%) (0.5) (3.3)

Hemorrhagic
Adrenals No. - _ 1 - m 1 -

(%) (0.6) (4.3)

Edema No. -- I - _ - I

(%) (0.3) (4.3)

Microophthalmia No, -- 1 - - -- 1 - /
(%) (0.3) (4.3)

I

Ectopic Ovaries No. -- 1 1 - _ 1 1 -
(%) (0.5) (0.6) (3.3) (4.3)

Major Vessel
Malformation No. -- 1 - - -- 1 - !

(%) (0.6) (4.3)

TOTAL:

Malformationsf No, 0 7 6 0 ....

Fetuses(Litters) No. 0 2 I 0 0 2 I 0

withMalformations (%) (0.0) ' (0,5) .... (0.3) (0.0) (0.0) (6.7) (4.3) (0.0)
a A single fetus or litter may be representedmorethan once in this table.
b All fetuses examined for external and skeletaldefects. One-half of the fetuseshadheads removed priorto

skeletalstaining.
c Heads fixed in Bouin'ssolutionfor evaluationof so|t-tissue craniofacial evaluations.
d Heads remainedon the fetuses for skeletalexamination;see (b).
e Visceral examinations performed on 50% of live fetuses.
f There may be >1 malformation per fetus.
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.T.._. InhalationDevelopmentalToxicityStudyof Acetonitrile.Mean Percentof LiveRat
Fetuses Affectedper Litter (Mean Percent:1:SD).

, ,,, ,= ,, , , i1, i i ,,,,,,,,,,, ,

Target
Acetonitrile
Concentration(pprn) ..... 0 100 400 1200

LittersExamined 26 30 23 25
,,, i i i i if, i i,| ii iii|

MALFORMATIONS:

Fused Ribs .a 0.2:1:1.3 - -
FusedVertebralArches - - 0.3 + 1.4 -
MissingRib(s) - 0.2 :t:1.2 -
MissingVertebralArches - 0.2 + 1.2
Anury - 0.2:1:1.2 - -
Fused Adrenals - 0.4 :!:2.3 - -
Fused Kidneys - 0.4 :t:2.3 -
HemorrhagicAdrenals - - 0.5:1:2.6 -
Edema - 0.3:1:1.4 -
Microophthalmia - 0.3 :!:1.4 -
EctopicOvaries - 0.4:1:2.3 0.5:1:2.6 -
MajorVesselMalformation - 0.5 :t:2.6 -

Total Malformations 0.0:1:0.0 1.6 + 7.4 1.7 + 8.3 0.0 + 0.0,, ,, ,, ,,, i H,,1,,, ,i ii

VARIATIONS:

SupernumeraryRib 2.6 + 5.7 10.6 + 15.5b 6.4:1:11.9 4.1 + 5.4
DilatedUreter 5.9 + 13.4 5.3:1:9.9 1.0:1:4.6 10.3:1:19.0
RenalPelvicCavitation 0.5 + 2.8 1.0 + 3.7
MisalignedSternebra 0.3 + 1.5 0.2 + 1.3 1.1 + 3.5 0.9 + 2.7
BentRib - 0.2 + 1.1
RudimentaryRib - 0.2 + 1.1 0.5:1:2.5 0.6 + 2.9

REDUCED.OSSIFICATION:

Pelvis 3.3 + 10.4 4.5:1:9.1 1.3:1:3.8 4.8:1:8.0
Phalanges 1.3:1:5.5 1.9 :!:3.9 - 0.9 + 2.7
Skull 17.0 :t:20.0 10.7:1:19.2 9.8 :l:16.8 13.0:1:16.4
Sternebra 6.9:1:7.2 8.8 :!:10.5 8.9:1:10.9 9.3 + 11.5
VertebralCentra 5.1:1:6.8 9.3:1:11.9 3.8:1:5.4 4.8:1:7.5

TOTAL VARIATIONS 31.2 + 26.1 44.2 + 31.3 27.4:1:20.4 37.5 __.23.6

aMean percentaffectedequalszero.
bSignificantlydifferentthancontrol,p<0.05.
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TABLF_.13. InhalationDevelopmentalToxicityStudyof Acetonitdle:VariationsandReducedOssifications
Observedin LiveRat Fetuses.

Target Fetusesa Littersa
Acetonitrile
Concentration(ppm,) ...... 0 1O0 400 1200 0 100 400 1200
Total Examinedb 387 421 321 384 26 30 23 25

Headsexaminedc 195 210 158 193 26 30 23 25
Skullsexaminedd 192 211 163 191 26 30 23 25
Visceraexaminede 192 211 163 191 26 30 23 25

VARIATIONS:

SupernumeraryRib No. 10 38 21 17 6 16 8 11
(%) (2.6) (9.0) (6.5) (4.4) (23.1) (53.3) (35.8) (44.0)

DilatedUretur No. 12 12 2 20 7 9 1 9
(%) (6.3) (5.7) (1.2) (10.5) (27.0) (30.0) (4.3) (36.0)

Renal Pelvic
Cavitation No. 1 2 - 1 2 - -

(%) (0.5) (0.9) (3.8) (6.7)

MisalignedStemebra No. 1 1 3 4 1 1 2 3
(%) (0.3) (0.2) (0.9) (1.0) (3.8) (3.3) (8.7) (12.0)

Bent Rib No. - - - 1 - - - 1
(%) (0.3) (4.0)

RudimentaryRib No. - 1 2 2 - 1 1 1
(%) (0.2) (0.6) (0.5) (3.3) (4.3) (4.0)

REDUCED OSSIFICATIONS:

Pelvis No. 15 17 4 18 4 8 3 10
(%) (3.9) (4.0) (1.2) (4.7) (15.4) (26.7) (13.0) (40.0)

Phalanges No. 6 9 - 4 2 7 . 3
(%) (1.6) (2.1) (1.0) (7.7) (23.3) (12.0)

Skull No. 30 23 17 26 13 11 8 11
(%) (15.6) (10.9) (10.4) (13.6) (50.0) (36.7) (35.8) (44.0)

Sternebra No. 30 37 29 38 16 17 15 12
(%) (7.8) (8.8) (9.0) (9.9) (61.5) (56.7) (65.2) (48.0)

VertebralCentra No. 20 43 11 19 12 18 9 12
(%) (5.2) (10.2) (3.4) (4.9) (46.2) (60.0) .... (39.1) (48.0)

TOTAL:
ReducedOssifications
andVariationsf No. 125 183 89 150 - -

Fetuses(Litters) No. 102 133 75 119 26 29 21 23
withVariations (%) (26.4) .... (31.6) (23.4) (31.0) (100) (96.7) (91.3) (92.0,)
a A singlefetusor littermaybe representedmorethanonceinthistable.
b Allfetusesexaminedforexternalandskeletaldefects. One-halfhadheadsremovedpriorto skeletalstaining.
cHeadsfixedin Bouin'ssolutionfor evaluationof soft-tissuecraniofacialevaluations.
clHeadsremainedon the fetusesfor skeletalexamination;see (b).
e Visceralexaminationsperformedon50% of livefetuses.
fThere may be >1 variationper fetus.
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APPENDIX A
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Test Material Receipt, Storage and Usage

Receipt

Acetonitrile test material was received from J.T. Baker Inc, Phillipsburg, NJ 08865. Sixteen,
four-liter bottles containing a total of-50 kg of Acetonitrile [BNW Lot No. 53438-3, bottles 1
through 16] were received 10/1/90.

Storage Conditions

The bulk chemical was stored in its original containers at ~22°C under a nitrogen headspace in the
Chemical Storage and Transfer Facility adjacent to the LSL-II laboratory.

Usage

An average of 0.73 kg acetonitrile was consumed per exposure day. The study required 12.34 kg
for animal exposure.

Transfer Procedures

Exposure material was transferred from the original containers by using a vacuum system to draw
the acetonitrile into the 5.6 liter, stainless steel, exposure reservoir. A nitrogen head space was
maintained at all times while the acetonitrile was being transferred. The stainless steel reservoir
was filled every three to four exposure days.

Waste Disposal

Excess used test material was stored at LSL-II until disposed of by the BNW Waste Management
and Environmental Compliance Gro,._p.

Surplus Disposal

Surplus test material (e.g., unused btdk material) will be disposed of by the BNW Waste
Management and Environmental Compliance Group at the end of all studies currently planned
unless otherwise instructed.

Chemical Analysis

Manufacturers Analysis

The test material consisted of three different manufacture lots of acetonitrile. The identification of
BNW assigned lot numbers and the manufactures lot analyses are provided below. BNW lots
53438-5 through 9 were used for animal exposures.
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ManufacturerLot# DO1103 D 14109 D14082
BNWAssignedLot# 53438-3-1 to 4 5M38-3-5 to 8 53438-3-9 to 16

ManufacturerAnalysis
Assay Purity%(by GC) 100.0 100.0 100.0

UltravioletAbsorbance(I.00 cm path
vs Water)

200 nm 0.01 0.03 0.04
220 nm 0.007 0.009 0.0 I0
254 nm <0.002 <0.002 <0.002
280 nm <0.002 <0.002 <0.002

UV Cutoff, nm 189 189 189

FluorescentTraceImpurities(as quinine
base in ppb)

Measuredat450 nm 0.1 0.1 0.1

Measuredat EmissionMaximumfor
Solvent Impurities 0.2 0.2 0.2

TitratableAcid(me,q/g) 0.0003 0.0002 0.000003
TitralableBase(meq/g) <0.00006 <0.0001 0.0002
ResidueafterEvaporation,ppm 0.2 0.3 0.8
Water(by Coulometry), % <0.003 0.01 0.01
RefractiveIndex 1.3435 1.3435 1.3434

Analysis at Battelle Pacific Northwest Laboratories

The MRI recommended procedure for acetonitrile purity analysis, based on the June 9, 1981, MRI
Report for NCI Contract No. N01-CP-95615, was implemented as BNW SOP# OB-AC-3A11.
The identity and purity, as well as the acid content, of each lot of test material was determined upon
receipt. Two additional purity analyses were performed before animal exposures. This included
an analysis within 30 days prior to animal exposures.

Identity of each bottle of bulk chemical BNW Lot No 53438-3 was confirmed during initial bulk
analysis by infrared spectroscopy. Gas chromatography showed BNW Lot No. 53438-3
(bottle #1) to be 100.0% pure by area percent compared to reference acetonitrile. The amount of
titratable acid (expressed as acetic acid) was determined to be 15.8 ppm. Gas chromatography
showed BNW Lot No. 53438-3 (bottle #5) to be 100.2% pure by area percent compared to
reference acetonitrile. The amount of acidic components was determined to be 16.6 ppm. Gas
chromatography showed BNW Lot No. 53438-3 (bottle #9) to be 99.7% pure by area percent
compared to reference acetonitrile. The amount of titratable acid was determined to be 17.9 ppm.

Subsequent purity analyses included gas chromatographic analysis for bulk purity and
titration for the analysis of acidic components. A summary of the purity results can be
found in Table A.I. 1.
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Table A.I.1. Acetonitrile Purity Analyses Summary

Analysis Relative Acid Content
Date .... Test Material Status %Purity .......ppm as Acetic Acid
10/3/90 BNW53438-3-1 a initial 100.0 15.8
10/3/90 BNW53438-3-5 b initial 99.7 16.6
10/3/90 BNW53438-3-9 c initial 100.2 17.9
11/13/90 BNW53438-3-5 b -6 weeks after initial 100.2 12.8
11/13/90 BNW53438-3-9 c --,6weeks after initial 100.3 17.2
1/21/91 BNW53438-3-5 b --,17weeks 'after initial 100.2 17.5
1/21/91 BNW53438-3-9 c --,17weeks after initial 100.3 18.8

a Vendor Lot No. D01103
b Vendor Lot No. D 14109
c Vendor Lot No. D 14082

A-7



Test Chemical Stability Studies
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Introduction

In general, nitriles undergo a variety of reactions that produce many different classes of
compounds, including aldehydes, amines, amides, amidines, immines, carboxylic acids, esters,
and ketones. However, acetonitrile is very stable near ambient temperature and pressure, and this
stability is demonstrated by its widespread acceptance as a solvent.

In this study, acetonitrile was generated by pumping liquid test chemical onto a heated stainless
steel cylinder covered with a fiberglass wick. The liquid acetonitrile was vaporized and swept into
the vapor delivery line by the constant air flow through the distribution system. Thus, if
acetonitrile decomposes as a result of the generation system employed, thermally catalyzed
oxidation was one possible mechanism. Decomposition by this route could result in formation of
various oxidation products of acetonitrile, including acids, aldehydes and ketones. However, the
stability of acetonitrile makes thermally catalyzed oxidation unlikely.

Acetonitrile commercially produced in the United States is typically isolated as a by-product from
the production of acrylonitrile. Thus, acrylonitrile is typicaily present as an impurity in
commercially available acetonitrile. Other major impurities in commercially available acetonitrile
are propionitrile and allyl alcohol (Kirk-Othmer, 1981). Analysis for acrylonitrile, propionitrile,
and allyl alcohol impurities were included as part of the test chemical stability studies discussed
below.

The stability and purity of acetonitrile in the exposure chambers and the distribution line were
investigated by analyzing samples collected from the high and low concentration chambers (1200
and 100 ppm) and the vapor distribution line using solvent-filled bubblers that had been cooled in
ice. Sample bubblers were cooled in ice to increase sample collection efficiency by minimizing
sample breakthrough. In addition, samples of acetonitrile were obtained from the generator
reservoir test material prior to beginning the daily animal exposure and again after the daily animal
exposure was terminated.

Also, given the design of the generation system, the heated wick represented a site where trace,
less volatile impurities, such as polymers of acetonitrile could accumulate. However, analysis of
methanol extracts of the generator wick obtained during study prestart work did net detect any
impurities present in the wick extract that were not present in methanol blank samples. Therefore,
during the animal exposure portion of this study additional wick analysis was not performed.

Experimental Methodology and Results

Determination of Recovery and Detection Limits for Allyl Alcohol, Acrylonitrile and
Propionitrile.

Two chromatographic systems and solvents were used for this study to allow for analysis of
volatile and moderately volatile degradation products or contaminants. Samples analyzed for
moderately volatile contaminants and degradation products were collected in methanol filled
bubblers chilled in ice and were analyzed using a HP 5890 gas chromatograph with a FID and a 30
m x 0.53 ram, 1.0 _m film, DB-Wax capillary column (J&W). On-column injections were made
using a HP 7673A autosampler. Samples analyzed for volatile contaminants and degradation
products were collected in DMF filled bubblers chilled in ice and were analyzed using a HP 5890
gas chromatograph with an FID and a 30 meter x 0.53 mm GS-Q capillary column (J&W).
Injections were made on-column using an HP 7673A autosampler. A full list of parameters for
each system is given in Table A.II.1.
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Gravimetric standards were prepared in methanol and DMF using acrylonitrile, propionitrile and
allyl alcohol. A constant amount of internal standard (nitromethane) was added to each standard
and sample to allow for variations in injection volume, sample volume and drift in detector
response. Each standard was analyzed by gas chromatography using the appropriate solvent
parameters as listed in Table A.II. 1.

Excellent resolution of acetonitrile, acrylonitrile, propionitrile and nitromethane was achieved using
chromatographic system A (Table A.II. 1) but allyl alcohol was not well resolved from the solvent
(DM_. Allyl alcohol and nitromethane were well resolved from the solvent (methanol) using
chromatographic system B (Table A.II. 1) however acrylonitrile and acetonitrile coeluted with the
solvent. Propionitrile was slightly resolved from the solvent using chromatographic system B.

Sample size for both collection solvents was approximately 1 liter from the distribution line, 10
liters from the 1,200 ppm chamber, and 20 liters from the 100 ppm chamber. Collection
efficiency, determined by breakthrough, influences the validity of the chamber samples. Bubblers
were prepared using both solvents and chilled in ice followed by the addition of known
concentrations of the suspect degradation products and impurities acrylonitrile, propionitrile and
allyl alcohol. The amount added to each bubbler was less than 1% (w/w) of the expected amount
of acetonitrile collected from the distribution line, I200 ppm exposure chamber and 100 ppm
exposure chamber. A calibrated volume of room air was drawn through each of the bubblers to
closely approximate the sample volume taken for the distribution line, 1200 ppm exposure chamber
and the 100 ppm exposure chamber. A constant amount of internal standard was then added to
each bubbler and the percent recovery of each degradation product and impurity was determined
for each bubbler by compaaison to gravimetrically prepared standards. The spiking procedure
exposed the quantity of the impurities and degradation products contained in each bubbler to the
entire sample volume for the distribution line, 1200 ppm exposure chamber and 100 ppm exposure
chamber samples. Thus, all of the acrylonitrile, propionitrile and allyl alcohol contained in each
spiked bubbler were available to partition from the solvent back into the gas phase for the entire
sample volume. However, during normal sample collection, any acrylonitrile, propionitrile or allyl
alcohol present in the chamber atmosphere is accumulated in the liquid phase throughout the
sampling interval. Thus the spiking procedure tends to over estimate the losses and under estimate
recovery.

The recovery of acrylonitrile, propionitrile and allyl alcohol was greater than 90% for each of the
sample volumes. Thus, collection efficiency for each of these compounds during normal sample
collection from the distribution line, 1200 ppm exposure chamber and 100 ppm exposure chamber
is expected to meet or exceed 90% ,'ecovery. Table A.II.2 summarizes the recovery of
acrylonitrile, r"opionitrile and allyl alcohol in each of the spiked bubblers.

The detection limit assigned to acrylonitrile, propionitrile and allyl alcohol was based on the
concentration of each that was present in the low bubbler standards. Acrylonitrile, propionitrile
and allyl alcohol were easily detected in each of the low bubbler standards, the concentration of
each represented less than 1% (w/w) of the total amount of acetonitrile sampled from the
distribution line, 1200 ppm exposure chamber and the 100 ppm exposure chamber. In instances
when acrylonitrile, propio_dtrile or allyl alcohol were not detected in samples taken from the
distribution line, 1200 ppm exposure chamber, 100 ppm exposure chamber or generator reservoir
a "less than" value was assigned to each based upon the a_aount of acetonitrile sampled at each
location and on the detection limits of acrylonitrile, propionitrile and allyl alcohol. Table A.II.2
lists detection limits for each degradation product and impurity.
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Determination of Trace Contaminants or Degradation Product in the Chamber Atmosphere,
Distribution Line and the Generator Reservoir

The possible presence of trace amounts of contaminants or degradation products was investigated
in samples collected from various points in the exposure generation system. Analysis was by gas
chromatography using a flame ionization detector. Samples were collected using ice cooled
solvent-filled bubblers from the 1200 and 1130ppm exposure chambers, the control chamber and
the distribution line within the first and last hours of generation on a normal six hour generation
day. Gravimetrically prepared generator reservoir samples taken prior to the start of the daily
exposure and after the termination of the daily exposure were also prepared and analyzed for
volatile and less volatile degradauon products and trace contaminants. Duplicate samples were
collected from each sampling location using both DMF and methanol filled bubblers. All bubblers
were packed in ice when samples were taken to prevent solvent loss and to retard breakthrough of
acetonitrile and suspected degradation products and impurities. Gravimetrically prepared standard
solutions of the suspected degradation product and impurities were analyzed with the samples (see
Figure A.II.1 for standard chromatograms). These degradation products and impurities include
allyl alcohol, propionitrile and acrylonitrile. Chromatograms of samples were also screened for the
presence of any unidentified degradation products or impurities.

Analysis of samples collected in DMF were screened for the presence of acrylonitrile, propionitrile
and any volatile degradation products or impurities. Samples collected in DMF during the first and
last hour of generation from the 100 ppm exposure chamber indicated no impurities or degradation
products. Samples collected from the distribution line and 1200 ppm exposure chamber during the
first hour of generation detected propionitrile at a concentration of 0.011% (w/w) and 0.013%
(w/w), respectively. Samples collected from the distribution line and 1200 ppm exposure chamber
detected propionitrile at a concentration of 0.013% (w/w) and 0.011% (w/w), respectively. No
impurities or degradation products were detected from the analysis of generator reservoir samples
prepared in DMF. Acetonitrile was not detected in any of the control chamber samples.

Analysis of samples collected in methanol were screened for the presence of allyl alcohol and any
semi-volatile degradation pr(xlucts or impurities. Samples collected in methanol during the first
hour of generation from the distribution line, 1200 ppm chamber, 100 ppm chamber and control
chamber indicated no allyl alcohol. In the 100 ppm chamber, 1200 ppm chamber and control
chamber however, two unknown impurities were detected with retention times of 7.4 and 8.6
minutes. In the distribution line only the unknown impurity with a retention time of 8.6 minutes
was detected. Both of these impurities were also detected in the exposure room bubbler sample
and in an unrelated standard prepared in the laboratory. Therefore, it is likely these unknown
impurities are the result of contaminated glassware resulting from improper handling or cleaning
techniques. Samples collected in methanol from the last hour of exposure from these locations
also failed to indicate the presence of allyl alcohol, however the two unknown impurities present at
7.4 and 8.6 minutes were present at about the same concentration as was observed in the samples
collected during the first hour of generation.

One unknown impurity was detected from the analysis of generator reservoir samples (prepared in
methanol) which were taken prior to the beginning of exposure and after the end of the exposure
day. The unknown impurity corresponded to the one detected at 8.6 minutes in the chamber
samples, room and laboratory flask. The concentration at the end of the day was about one-third
that found at the beginning of the exposure day, approximately 0.17% (w/w) and 0.06% (w/w),
respectively

Table A.II.3 summarizes the results fromeach sample location. Sample chromatograms from the
distribution line and low exposure chamber can be found in Figure A.II.2 and A.II.3.
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Discussion

The studies described above indicated that propionitrile was present as a minor impurity in the
exposure atmosphere and distribution line at concentrations <0.1%(w/w). About 20 mg of
acetonitrile was sampled from the distribution line and the 1200 ppm exposure chamber. Based
upon the estimated detection limit of acrylonitrile and allyl alcohol these compounds were not
present in the distribution line or 1200 ppm exposure chamber at concentrations >0.14%(w/w),
with respect to acetonitrile. About 3.4 mg of acetonitrile was sampled from the 100 ppm chamber
and no acrylonitrile, propionitrile or allyl alcohol were detected in these samples. Based upon the
estimated limit of detection for acrylonitrile, propionitrile and allyl alcohol for samples taken from
the 100 ppm chamber, neither acrylonitrile, propionitrile or allyl alcohol were present at
concentrations of >0.7%(w/w). Two unknown impurities were detected in samples taken in
methanol from each of the exposure chambers (also in a room sample and laboratory flask sample)
and one unknown impurity was detected in the distribution line. These are believed to be
impurities associated with contaminated glassware and were not present in the test material. This
conclusion is supported the observation of these impurities in laboratory spikes. In any event the
concentrations were low, the highest observed being 1% (w/w) relative to acetonitrile in the 100
ppm exposure chamber.

One unknown impurity was detected (RT of 8.6 minutes) in the generator reservoir sample taken
before the beginning of the exposure day and at the end of the exposure day and was estimated to
be present at 0.17% (w/w) and 0.06% (w/w), respectively. However, this unknown impurity is
believed to have originated from contaminated glassware. No other impurities were detected in the
generator reservoir samples.

The failure to detect propionitrile in the 100 ppm exposure chamber samples and in the
gravimetrically prepared generator reservoir samples was due to an insufficient amount of
acetonitrile sampled. However, since propionitrile was detected in the distribution line and 1200
ppm exposure chamber (0.01% (w/w)) and since the test material is derived from a common
source the amount of propionitrile in the 100 ppm exposure chamber was expected to also be
0.01% (w/w). Based upon the test material generation process and the similar volatilities of
propionitrile and acetonitrile (97°C and 82°C, respectively) the estimated concentration of
propionitrile in the reservoir material is expected to be the same as was found in the distribution
line and the 1200 ppm exposure chamber (0.01% (w/w)). Therefore, based on these
chromatographic results, degradation product and impurity detection limits and the excellent
recovery"observed for degradation products and impurities, test chemical stability for this study
was considered acceptable.
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Table A.II.1. Gas Chromatographic Parameters Used to Analyze Acetonitrile Exposure
Chamber Samples (with Animals) and Generator Reservoir Samples
Collected in DMF and Methanol for the Presence of Possible Degradation
Products and Impurities.

Solvent: DMF

Gas Chromatograph: Hewlett Packard 5890
Detector:. Flame Ionization
Analytical Column: 30 meter x 0.53 mm ID Porous Layer Open Tubular

Fused Silica Column with Porapak Material.
Manufactured by J&W Scientific

Injection: 3 I.tlOn-column
Carrier Gas: Helium
HeadPressure: - 15psi using Packed Jet
InitialTemperature: 110°C
Initial Time: 4.0 minutes
Rate A: 10°C/minute
Final Temperature A: 120°C
Final Time A: 0.00 minutes
Rate B: 30°C/minute
Final Temperature B: 225°C
Final Time B: 2.00 minutes

Solvent: Methanol

Gas Chromatograph: Hewlett Packard 5890
Detector: Flame Ionization
Analytical Column: 30 meter x 0.53 mm ID DB-Wax with lla film

Manufactured by J&W Scientific
Injection: 3 I.tlOn-column
Carrier Gas: Helium

Head Pressure: -15 psi using Packed Jet
InitialTemperature: 50°C
Initial Time: 1.0 minutes
Rate A: 10°C/minute
Final Temperature A: 70°C
Final Time A: 1.00 minutes
Rate B: 15°C/minute
Final Temperature B: 250°C
Final Time B: 2.50 minutes
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Table A.II.2. Recovery and Detection Limits of Potential Acetonitrile Degradation
Products and Impurities Acrylonitrile, Allyl Alcohol and Propionitrile.

Degradation Product Sample Volume Minimum Detectable Minimum Detectable
or Impurity in Liters % Recovery Amount (Jag)a Concentration Wt. %b

Acrylonitrile 1 103 24 0.12
Propionitrile 1 99 23 0.12
Allyl Alcohol 1 110 26 0.13

Acrylon itrile 10 99 24 0.12
Propionitrile I0 95 23 0.12
Allyl Alcohol 10 107 26 0.13

Acrylonitrile 20 96 24 0.70
Propionitri le 20 91 23 0.70
Allyl Alcohol 20 105 26 0.79

aDetermined from GC anldysis of bubbler samples that had a metered amount of room air pulled through the bubbler after
spiking the bubbler with the indicated amount of either acrylonitrile, allyl alcohol or propionitrile.
bThis value was determined by dividing the minimum detectable amount of allyl alcohol, propionitrile and acrylonila'ile
by the amount of acetonitrile sampled from the distribution line, 1200 ppm exposure chamber and the 100 ppm exposure
_hamber (20,000 lag, 20,000 lag and 3,300 p,g respectively).
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Table A.II.3. Summary of Acetonitrile Degradation (with Animals) Exposure Chamber
Samples Taken Within the First (BOD) and Last Hour (EOD) of Exposure

and Generator Reservoir Samples Taken Prior to Exposure Start and After
Exposure Termination.

Sample Sample Approx imate

Descrip,t!0n Number RT (minutes) Compound Weight %a

100 ppm BOD 1 7.4 Unknown 0.1
100 ppm BOD ! 8.6 Unknown 0.7
100 ppm BOD 2 7.4 Unknown 0.1
100 ppm BOD 2 8.6 Unknown 0.6

100 ppm EOD 1 7.4 Unknown 0.092
100 ppm EOD 1 8.6 Unknown 0.626
100 ppm EOD 2 7.4 Unknown 0.105
100 ppm EOD 2 8.6 Unknown 1.06

1200 ppm BOD 1 5.2 Propionitrile 0.009
1200 ppm BOD 1 7.4 Unknown 0.046
1200 ppm BOD 1 8.6 Unknown 0.093
1200 ppm BOD 2 5.2 Propionitrile 0.017
1200 ppm BOD 2 7.4 Unknown 0.008
1200 ppm BOD 2 8.6 Unknown 0.089

1200 ppm EOD 1 5.2 Propionitrile 0.017
1200 ppm EOD ! 7.4 Unknown 0.007
1200 ppm EOD 1 8.6 Unknown 0.083
1200 ppm EOD 2 5.2 Propionitrile 0.009
1200 ppm EOD 2 7.4 Unknown 0.005
1200 ppm EOD 2 8.6 Unknown 0.090

Dist. Line BOD 1 5.2 Propionitrile 0.011
Dist. Line BOD 1 8.6 Unknown 0.144

Dist. Line BOD 2 5.2 Propionitrile 0.011
Dist. Litre BOD 2 8.6 Unknown 0.143

Dist. Line EOD 1 5.2 Propionitrile 0.015
Dist. Line EOD 1 8.6 Unknown 0.094

Dist. Line EOD 2 5.2 Propionitrile 0.015
Dist. Line EOD 2 8.6 Unknown 0.068

Reservoir BOD 1 8.6 Unknown 0.171

Reservoir EOD 1 8.6 Unknown 0.060

aCalculations for propionitrile were made from a propionitrile standard curve. Calculations for unknown
compounds were made using the allyi alcohol standard curve. Unknown weight % values were made assuming
these compounds had a detector response similar to that of allyl alcohol.
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Figure A.II. 1. Representative Chromatograms of Acetonitrile Degradation Product and
Impurity Standards. (A) Acrylonitrile, (B) Allyl Alcohol and (C)
Propionitrile.
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Test Chemical Monitoring
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On-Line Chamber Monitoring System Description

Chamber and room concentrations of acetonitrile were determined using an on-line Hewlett-
Packard Model 5840 gas chromatograph equipped with a flame ionization detector operated at
250°C. The column was 1/8 inch O.D. x ~1 ft. nickel packed with Porapak Q 80/100 maintained
isothermally at 100°C, the carrier gas was nitrogen at -30 ml/min. Under these conditions,
acetonitrile exhibited a retention time of-0.90 minutes.

A 12-port stream select valve constructed of Hastelloy-C, mounted in the column oven interfaced
the on-line gas chromatograph with the exposure chambers, the control chamber, the exposure
room, the on-line standard and a filtered air blank. This valve directed a continuous stream of the
sampled atmosphere to an oven-mounted sampling valve (Hastelloy-C) equipped with a 1.0 ml
nickel sample loop. Automatic switching of the stream select valve allowed access to all test
chambers, the room, a blank and the on-line standard. A schematic diagram of the chamber
concentration monitoring system is shown in Figure A.III.1. Individual 1/4-inch Teflon sample
lines (also used for mc_nitc_ringrelative humidity) lead from each chamber to a position close to the
on-line monitor. These sample lines had a flow of 2 to 2.5 l/min. Teed from each of these lines
were 1/8-inch Teflon lines, -4 feet in length, which lead to each port of the stream select valve.
These lines were contintJc_usly purged at >30 ml/min. The contents of the sample line was directed
through the sample loc)pat -30 ml/min for -2.6 rain prior to sample injection. Each analysis
required about 3 minutes. All chamber positions, the room, the blank, and the on-line standard
were monitored approximately every 27 minutes.

Data was transferred from the HP5840 chromatographic integrator to an HP85B computer. The
HP85B computer remotely controlled the selection of the correct sample stream and the operation
of the monitor. The equ;_tic)nof the calibration curve was contained in the HP85B and was applied
to the data transmitted by the on-line GC monitor. The HP85B also accumulated and printed the
sample concentration data until the 12th port of the stream select valve was measured. Chamber
concentration data were then sent to the executive computer for printing and storage. Each
concentration accumulated by the HP85B was compared with limit concentrations for that
particular location, if the cc_ncentration was beyond the control limits, the HP85B would
immediately send the infonr_ation to the executive computer which would take the appropriate
action.

As described in the section that follows, the chamber monitor was calibrated against gravimetrically
prepared standards. The gravimetric standards were related to the on-line chamber monitor
response through ClU;_ntit;_tiveanalysis of bubbler samples taken from exposure chambers
simultaneously sampled by the on-line GC. The normal operating cycle of the on-line GC was not
interrupted during the bubbler sampling procedure.

Additionally, the operatic_nof the chamber monitor was checked throughout the day against an
on-line standard. This check provided a measure of day-to-day instrument detector drift. The
chamber monitor detector response exhibited excellent stability throughout the course of the study,
requiting no unscheduled rec;llib..:tions.
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Daily operating procedures for the concentration monitoring system were contained in
SOP#'s OB-AC-3B 1K and OB-BE-3B4B.

Calibration of the On-Line Monitor

The relationship between the on-line GC response and the concentration of acetonitrile in the
chamber was established from independent analysis of chamber bubbler samples taken directly
from the exposure chambers during a routine exposure period. The calibration of the on-line
monitor was established by correlation of the on-line monitor peak area (at the time of sampling)
against independent measurement of chamber concentration (analysis of chamber bubbler
samples). The normal dynamic operation of the monitor was not disrupted during collection of
these bubbler samples.

Calibration samples were obtained by collecting acetonitrile in bubblers containing 25 ml of
dimethylformamide (DMF). Known volumes of chamber atmosphere from each chamber were
collected using a calibratect critical-orifice-controlled sampler at a constant flow rate of
approximately 0.5 l/rain. Internal standard solution was added to each bubbler after sample
collection to correct for any volume change in the DMF, variations in injection volume, and
instrument detector drift. During the study prestart activity, breakthrough of acetonitrile was
determined with a back-up bubbler linked in series to the primary bubbler used to sample the
exposure chambers. The breakthrough was found to be less than 1%, therefore, the total mass of
acetonitrile collected in the primary bubblers was not corrected for breakthrough during the study.

Bubbler samples and standards were analyzed on an off-line Hewlett-Packard gas chromatograph
equipped with a flame ionization detector operated at 270°C and a 30 meter GS-Q capillary column
(J&W Scientific, porotts-polymer-coated, open tubular, fused silica, 0.53 mm ID). One microliter
sample volumes were injected using an on-column configuration and an automatic liquid sampler.
The initial oven temperature wa_,50°C with a 0.5 minute initial isothermal hold time. The
temperature was then ramped at 10°C/minute to 155°C to elute the acetonitrile and the internal
standard. The final oven temperature program was a 30°C/minute ramp to 230°C for 3.5 minutes
to rapidly elute the DMF. Acetonitrile eluted at--.6 minutes and the nitromethane internal standard
at--,8 minutes using these parameters.

Gravimetrically prepared standard solutions of acetonitrile in DMF were used to calibrate the
off-line GC used to quantitate acetonitrile collected in the bubbler samples. A set of five standards
was run for each an_lvsis session. The concentration range of the standards bracketed the expected
concentration range of the chamber bubbler samples. Two independently weighed stock solutions
were used each time the standard series was prepared. The preparation of dual stock solutions
helped detect any weighing errors.

A single calibration ecltmtion was used for the on-line monitor determination of acetonitrile
concentrations in the exposure chambers and the on-line standard. This equation wa linear over
the range of interest (See Figure A.III.2). A separate equation, based upon the monitor response
for the 100 ppm chamber, with a zero intercept was used for the room, air blank and control
chamber.

During animal exposures two sets of chamber bubbler samples were taken. On each occasion
analysis of the duplicate chamber bubbler samples using the off-line calibration method showed
excellent agreement between the on-line monitor predicted chamber concentration and the
concentration determinecl from the bubbler samples. Table A.III.I summarizes the results from
each set of calibration bubblers.

A -24



On-Line Standard

An on-line standard of acetonitrile was provided from a compressed gas cylinder (Byrne Specialty
Gases) containing about 7(X)ppm acetonitrile in nitrogen. Nitrogen was employed to ensure
stability of the acetcmitrile. The on-line standard was used to check on-line monitor drift
throughout each exposure day. The on-line standard showed excellent precision, reproducible to
about +1%, within a single day and from day-to-day as shown in Table A.III.2. The data used to
determine the reproducibility of the on-line standard was taken from the first three days of
exposure, each having 6 hours of continuous generation.

The standard was checked before the start of each exposure day. The following on-line stan 'dard
criteria were established for use during the exposure. The measured concentration for the standard
was required to be within +10% of the assigned target value before any exposure could begin
without consultation with the exposure control task leader. During the course of the exposure, if
the on-line standard was within +5% of the target value, no change in calibration was required. If
the on-line standard was beyond +5% of its assigned target, the responsible chemist was to be
informed immediately by,an exposure specialist. Additional grab sampling was to be initiated by
the chemist on a case by case basis when drift in the on-line standard was between +5-10%. A
drift of 10% or more would require high priority recalibration of the on-line monitor by grab
sampling.

During the course of the study a cumulative drift of less than +_.5%of the on-line standard
concentration was observed. Before each exposure day the on-line standard was within +__.5%of
the assigned target value and during each exposure day the on-line standard remained within +5%
of the assigned target value.

Detection Limils

Definition of MDL, MQL, MLQ and QL

The Minimum Detection lJmit (MDL) is defined as the lowest concentration of analyte that can be
reliably detected. The Minimum Quantitation Limit (MQL) is defined as that concentration of
analyte sufficiently in excess of MDL such that a reliable quantitative value can be assigned to the
analyte concentrat'ion. When a blank value is observed, MDL and MQL are established as 3 and 10
times the standard deviation of the blank value. However, for the acetonitrile prestart study a zero
value was obtained for blank measurements. In the absence of a finite blank value the lowest
concentration of acetcmitrile that could be practically maintained in an exposure chamber was used
to determine MDL and MQL values, The generation of low concentrations of acetonitrile was
accomplished as described in the section on determination of MLQ.

The Minimum Limit of Quantitation (MLQ) was defined as the lowest concentration of analyte that
could reliably be assigned a numerical value with an RSD of <10% and a relative error of <10%.
Therefore, to detenmine MI..Q, samples were taken using solvent filled bubblers to allow a
comparison between the on-line mcmitor determination and a reference method assumed to yield the
true value for acetonitrile concentration.

The Quantitation Limit (QL) was defined as the concentration below which acceptable quantitation
could not be achieved. The quantitation limit is usually defined the same as the MLQ. However,
in some cases where MI.Q is near the lowest exposure concentration, the QL may be assigned the
same value as MQL. Measured values below the QL are not normally reported in daily or study
summaries; they are however included in computation of all exposure concentration related
calculations.
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Determination of MDL and MQL

Analysis of the charcoal-filtered air blank by the on-line monitor while the stream select valve was
in normal rotation failed to detect acetonitrile. Since no blank value was observed to allow a
determination of MDL and MQL, the precision measurements were performed by monitoring a
chamber with a low acetonitrile concentration. A standard deviation of 47 area counts was found
for an acetonitrile concentration measured at 0.82 ppm by the on-line monitor. MDL and MQL are
normally set at three and ten times the st,'lndarddeviation expressed in concentration units. On this
basis MDL and MQL would be 0.3 and 1 ppm, respectively.

However, it was evident that there was a minimum peak area (threshold area value required for
peak detection) that the integrator could detect (using the integrator parameters chosen for this
study) and that any peak with an area less than the threshold would not be detected. The on-line
monitor average threshold area value was found to be 335 area counts with a standard deviation of
-+_47(11/8/90, data from HP runs 1696- 1700). The on-line monitor calibration equation for non-
exposed locations (low exposure chamber through the origin) was used to determine alternate
values for MDL and MQL. MDL and MQL values of 1.1 and 1.9 ppm, respectively, where MDL
and MQL were taken as the threshold plus three times and ten times the standard deviation of the
lowest measurable value. These values were believed to be more realistic values for MDL and
MQL and were used for the study.

Determination of MLQ

Experinaental

To determine MLQ, samples were taken using DMF filled bubblers. The bubbler samples were
analyzed on a second off-line GC calibrated using gravimetrically prepared acetonitrile standards.
Each standard and bubbler had a constant amount of internal standard added to compensate for any
fluctuations in sample volume, injection volume and detector drift. Grab samples were taken from
the low concentration ch_mbc), and the vapor delivery rate into the exposure chamber was reduced
so that concentrations of :_bot_t50, 25, 12, 8 and 5 ppm were achieved in addition to the exposure
concentration of I(X)ppm.

Gravimetric standards were prepared that bracketed the expected concentration of acetonitrile to be
sampled at each chamber concentration level. The standards and samples were analyzed by GC
using a procedure similar to that used to analyze grab samples acquired from the chamber for
purposes of on-line m(mitor calibration.

Results

The off-line GC showed acceptable sensitivity and precision for the lowest gravimetric standard.
Based upon the criteria that MLQ was the concentration of analyte for which the precision and the
relative error were <_10%,MI.Q was set to 8.3 ppm using the data summarized below. The
established MLQ was - 10% of the low expost)re chamber concentration. The values for monitor
response represent the average of 5 concurrent readings.
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Amnt Acetonitrile Amnt Acetonitrile Absolute Relative Avg
from Grab from Monitor Error Error Monitor Precision
(ppm) Response (ppm) (ppm) (%) Resoonse (% RSD)

93.1 97.5 4.4 4.7 40966 0.21

51.9 53.6 1.7 3.3 22096 0.17

29.3 28.0 1.3 4.4 11116 0.52

15.9 14.5 1.4 8.8 5350 0.66

8.3 7.6 0.7 8.4 2373 1.7

5.1 4.0 1.1 22 810 6.4

Determination of QL

QL was set to 8.3 ppm. This value represented the more conservative value of the two
determinations, MQL, which was 1.9 ppm, and MLQ, which was determined to be 8.3 ppm. The
value set for QL was ~10% of the concentration of the low chamber.

Precision, Linem'ity and Absolute Recovery of the On-Line Monitor

Agreement between the various sampling ports for the on-line monitor (important in evaluating
monitor performance i.e. valve or valve plumbing leaks) was estimated from measurements of the
on-line standard sampled from the ports that were used during the study (10 out of a total of 12
sample valve ports). These measurements had a relative standard deviation of 0.4% (N=10). In
addition, in order to estimate precision for the on-line monitor at each concentration level, repeated
measurements were made frcm_each exposure chamber. The following values were obtained:

Number of Stan 'dard Relative Standard
Lo_zafi0n Measurements (N) Mean (ppm) Deviation (SD) Deviation (RSD)

1200-ppm chamber 13 1202 14 1.16%

400 ppm chamber 12 398.1 3.5 0.88%

100 ppm chamber 12 99.87 0.59 0.59%

on-line standard 1() 119.8 0.76 0.63%

The precision results reported above forthe measurements made on the chamber concentrations
were affected by both variations in test material concentration in the chamber and instrument
imprecision of the on-line monitor. However, the overall precision was sufficient to demonstrate
adequate instrument precision at each sampling point. The excellent precision seen for the on-line
standard was relatively free of variations accompanying the generation process and indicated good
reproducibility for the on-line monitor.

Linearity of the on-line monitor was determined by calibrating the on-line monitor against a
gravimetrically calibrated GC (see "Calibration of the On-Line Monitor" section). The on-line
monitor calibration was linear through the range of interest (Fig 1II-2.
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Absolute recovery of the bubbler grab sampling method was confirmed during prestart work by
obtaining grab samples with backup bubblers from each of the exposure chambers. An average
breakthrough of < 1% was detected. The determination of chamber concentration by analysis of
grab samples was not corrected t_,Jaccount for breakthrough during the study.

Monitoring for Acetonitrile in Building Exhaust

Effluent from the exposure chambers and the exposure generation system was diluted with the
exhaust air of the entire LSL-II Building prior to exhausting from the building stack. The expected
concentration of acetonitrile in the building exhaust was about 0.5 ppm.

The acetonitrile concentration in the exhaust of the building was determined once during the study
using grab sampling employing DMF filled bubblers. Good trapping efficiency of acetonitrile into
DMF has been previously demonstrated. Gravimetric standards were prepared that bracketed the
expected grab concentration of acetonitrile in the building exhaust samples. The gravimetric
standards showed gc×)d linearity. The equation from the gravimetric standard curve was used to
determine the grab concentration of acetonitrile in the bubbler samples.

Three samples were collected from different locations within the exhaust stream. The average
building exhaust ccmcentration of acetonitrile was determined to be 0.2 ppm with a standard
deviation of 0.07 ppm for the three samples. The ACGIH-TLV for acetonitrile is 40 ppm. The
amount of acetonitrile detern_ined in the building exhaust is 20 times below the Battelle action limit
of 4 ppm.
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Table A.III. 1. Summary of Acetonitrile-IRT On-Line Monitor Calibrations. A

Comparison of the Chamber Concentration as Predicted by the On-Line
Monitor to the Gravimetrically Deterr, lined Chamber Grab Concentration.

Sample Date: ....2i6i91 ................

Cone. Acetonitrile Determined On-Line Monitor % Relative Absolute

Sample Location, iGravimetricall,v, ppm Conc.Acetonitrile, ppm Error En',or _ppmI)....

1,200 ppm # 1 1,211 1,207 0.33 4
1,200 ppm #2 1,232 1,209 1.9 23

500 ppm #1 417 405 2.9 12
500 ppm #2 415 407 1.9 8

100 ppm #1 109 103 5.5 6
100 ppm #2 112 103 8.0 9

Sample Date: 2/I 5/9 I

1,200 ppm # 1 1,176 1,183 -0.60 7
1,200 ppm #2 1,159 1,185 -2.2 26

500 ppm # 1 386 395 -2.3 9
500 ppm #2 396 395 0.25 1

100 ppm # 1 103 98 4.9 5
100 ppm #2 104 98 5.8 6
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Table A.III.2. Acetonitrile-lRT On-Line Standard Precision. Each Day Represents 6
Hours of Continuous Generation.

IndividualExposure Day
Standard Precision

February 5th February__ February_7th
n= 12 12 13

AverageSumcl_wdArc_: 284,483 286,308 287,030
Standard Deviation: 3,004 2,122 2,025

% Relative StandarclDeviation: 1.1 0.74 0.71

Combined Three Day
Stand_u'dPrecision

n= 37
AverageSumclarclAre.a: 284,7 !3

SmnclardDeviation: 3,408
% Relative StanclardDcviaticm: 1.2
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Determination of Cyanide and Acetonilrile in Blood of Exposed Animals
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Introduction

The amount of cyanide (CN), an intermediate metabolite of acetonitrile (ACN), was determined in
the blood of Sprague-Dawley rats exposed by inhalation to 1200, 400, and 100 ppm ACN. The
study was designed as an inhalation, reproductive toxicology exposure, and the study animals
were pregnant females. The blood level concentrations of both ACN and CN were investigated in
selected animals at 8 and 18 days of gestation.

A variety of methods for determination of CN blood concentration are listed in the literatttre. In
most of the methods hydrogen cyanide (HCN) is evolved from blood by addition of acid. The
evolved HCN is either trapped in a sodium hydroxide solution for later derivitization and/or
detection (1-3) or introduced directly into a detection and quantitation system such as a gas
chromatograph with a specific detector (4-6).

Initial method development efforts focused on the use of gas chromatographic, head space analysis
using specific detectors. In these assays cyanide was evolved in headspace sample vials by the
addition of acid. The headspace was then introduced to the gas chromatograph via an automated
headsDace sampler fliP- 19395 A). Detection was by either a nitrogen/phosphorous detector or by
electron capture after reaction with Chloramine T to form cyanogen chloride. While these
procedures offered the hope of rapid sample analysis with a minimal amount of sample work up,
significant sample loss and carryover was experienced.

Following failure of the headspace method, microdistiUation was also evaluated. In this assay the
cyanide solution for analysis was added to the bottom portion of a disposable microdistillation
column (Lachet Instruments, Milwaukee, WI). An acid solution was combined with the cyanide
solution and the microdistillation column was then fully assembled. Evolved cyanide was passed
through a NaOH solution trap by active transport with the resulting steam caused by heating the
bottom portion of the distillation tube to ~150°C. The cyanide content of the NaOH solution was
then determined by either ion chromatography with electroconductivity detection, or reaction with a
color forming reagent and detection by spectrophotometry. This procedure showed promise using
both methods of detection during validation using aqueous cyanide solutions. However, blood
solutions were found to be too viscous to be used with the microdistillation tubes. Bumping of the
blood solutions caused mechanical breakdown of the frits used to separate the sample compartment
from the NaOH traps.

o

Finally, a diffusion cell assay with spectrophotometric detection was evaluated. In this procedure a
NaOH solution was added to the inner well of a Conway Diffusion Cell. The blood sample and an
acid solution were added to different portions of the outer well. The diffusion cell was then capped
and the blood and acid mixed together. The cell was allowed to sit for several hours, allowing the
evolved HCN to diffuse into the NaOH solution. After removal from the cell, the cyanide trapped
in the NaOH solution was added to a NaH2PO4 buffer to maintain pH at --.8. The cyanide was then
reacted with Chloramine T to form cyanogen chloride which subsequently reacted with a
pyridinebarbaturic acid reagent to form a red/blue complex. The resulting absorbance, proportional
to cyanide concentration, was measured using a UV-Vis spectrophotometer.

A gas chromatographic headspace analysis was used for the determining the ACN concentrations
in whole blood. For this procedure samples of blood were added to headspace vials along with an
internal standard in a solution of dilute NaC1. An automated headspace sar,_pler (HP 19395 A) was
used to heat the vials and introduce the headspace to the gas chromatograph. Flame ionization was
used to detect ACN after elution from the chromatographic column.

A "35



Cyanide Analysis

Experimental Method

Samples of blood were obtained from exposed animals by cardiac ptnieture using syringes washed
with an EDTA solution. The animals were anesthetized with CO2. The blood was immediately
transferred to EDTA, Vacuutainer Tubes (Benton Dickinson, Rutherford, New Jersey). The tubes
were kept on ice until used for analysis (<2 hours). The sampling procedure began immediately
after exposure shut down and was completed within 45 min.

Duplicate analyses were performed on each sample by weighing .4).5 ml of blood to the outer moat
of a Conway Diffusion Cell. The inner moat of the diffusion cell was filled with 0.5 mls of 0.1N
NaOH. One half ml of 3.6N H2SO4 was added to the outer moat of the cell in a position away
from the blood sample. The rim of the lid was coated with a thin bead of silicon grease to produce
an air-tight seal then placed on the diffusion cell. The acid was mixed with the blood by gentle
agitation. Diffusion was allowed to proceed for three hours at room temperature. A schematic
representation of the diffusion cell and the solutions prior to mixing is presented in Figure A.IV. 1.

For samples from animals exposed to 1200 ppm ACN, 0.2 ml of the NaOH solution was removed
from the inner well of the diffusion cell for analysis. For animals exposed to 400, 100, and 0
ppm ACN, 9.4 ml of NaOH was removed. The NaOH solution was added to a test tube
containing 2.0 ml of a NaH2PO4 solution, prepared by diluting 14 g NaH2PO4 to 100 ml with
deionized water. To the test tube was added 0.5 ml of a Chloramine T solution, prepared by
diluting 0.125 g Chloramine T to 50 ml with deionized water. The solutions were mixed and
allowed to react for 3.0 min. After 3.0 min, 3.75 ml of a color reagent was added to the test tube.
The color reagent was prepared by combining 7.2 g of barbituric acid with 28.8 ml pyridine and
7.2 ml concentrated HCL with a final dilution to 150 ml with deionized water. The solutions were
mixed and allowed to react for 12.0 rain.

The contents of the test tube were then transferred to a 5.0 cm path length cuvette. The absorbance
of the mixture was measured at 585.5 nm using a Cary 219 spectrophotometer (Varian) in the
autogain mode with a 1.0 nm spectral band width.

The cyanide concentration was determined from a calibration curve established from standards as
described below. Standards were prepared by adding varying volumes (50-200l.tl) of cyanide
solutions to 0.5 ml aliquots of blood from unexposed animals. The cyanide solutions were
prepared by diluting KCN with 0.1N NaOH. The prepared standards ranged from -4.2 to
•-.0.0841.tgcyanide per gram of blood. As with the samples, the standards were handled by
processing in the Conway Diffusion Cells and subsequent color forming reagents prior to analysis
by UV-Vis spectrophotometry.

Validation

As detailed above, the standards for quantitation were matrix matched by using blood from animals
which had not been exposed to ACN. This was assumed to represent 'blank' blood for matrix
matched standards. A comparison was made of response from standards prepared with the blood
matrix and standards prepared in water.

For this analysis standards were prepared and treated as detailed in the experimental method section
above. Standards were prepared from 4.1 to 0.08 ll.tg cyanide per gram of blood and duplicated
using water.
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The results of this analysis, graphically represented in Figure A.IV.2, show close agreement for
the matrix matched smnd_rds ¢_scompared to standards prepared in water.

Solutions of ACN _lnd sodium thiocyanate (NaCNS) were analyzed to assess possible
interferences for the cyanide assay. It was expected the blood from exposed animals would
contain significant amounts of ACN (approaching 300 l.tg ACN per gram of blood). In addition,
thiocyanate is the principle metabolism prcxtuct of cyanide and could possibly interfere with the
cyanide assay.

Standard solutions of ACN were prepured in water to represent blood concentrations of-15001.tg ]
ACN per gram of blood. Thiocyanate solutions were prepared in water to represent concentrations fof~l li.tg CN per gr_lmof blood. These samples were processed according to the procedure
detailed in the experimental method section above.

The average absorb:race of the ACN s_mples and the thiocyanate samples was essentially the same
as seen for blanks. No evidence of interference was observed from ACN or thiocyanate.

The cyanide assay w_lsperfonned twice for exposed animals, once at 8 days of gestation (DG) and
again at 18 DG. Cvunide content of the blood was compared to cyanide solutions prepared in
blank blood. Sep:ir:ttc st_ites c_l"calibrution standards were prepared for each assay. In addition to
the six calibration stund_lI'ds,four additional spikes of intermediate concentration were prepare by
adding varying amc)unts of c\,unitte to blzmk blo(_. The spikes were used as an internal check of
the calibration.

The cyanide stand_lrds _lndspikes were prepared using solutions of potassium cyanide diluted in
0. IN NaOH. For the st_n(i;lrtts, appropriate amounts of cyanide were added to blank blood to
represent cyanide levels of-4 to ().()8lagCN per gram of blood. The spikes were prepared to
represent blood cyanide levels of 3 to ().16lag CN per gram of blood. The standards and spikes
were submitted to the same regime of sample treatment (diffusion assay and color forming
reactions) as the s:m_ples. The strife of calibration standards was analyzed immediately before the
samples. The spikes were intem_ingled with the sample analysis.

A linear fit was c:_lcul:_tctllrcml the cyunide concentrations and response of the calibration
standards. The gtmlity of fit c_lnbe assessed by examination of residuals. Tables of these values
along with simil_r n_easurcmcnts for the spikes are shown in Table A.IV.1. Graphical
representations of the calibrzltions are shown in Figure A.IV.3. As can be seen by comparing the
calibration infonnation for the two analysis sets, the assay performed for the 18 DG samples was
much better controlled. This wus dtse to a ch_mge in the procedure for filling the spectrophotometer
cuvettes which resulted in better reproducibility for the 18 DG sample set.

Acetonitrile An_llysis

Experi_llcnt:ll Method

The same blood s:_mple%oht_ined from exposed animals for the cyanide assay were also used for
blood level ACN clctcrnaiuztti(ms.

Analyses were pefformctl for c_lchsample by weighing ,-43.5ml of blood to 20 ml headspace vials
containing 2.0 ml of 3_: N_CI. Next, 1.()ml of an internal standard solution was added. The
internal standard soltttiou was comprised of propionitrile at 2300 t.tg per ml prepared in 3% NaCI.
The vials were immedi_telv c:_pped in prepar_tion for chromatographic analysis.

A Hewlett-Pack_rd 19395 A l-leadspace Sampler was used to introduce the sample headspace to
the chromatographic syste_n. The smnple vials were loaded into the automated headspace sampler
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and maintained at 6()°C l'c_r:_tIc:tst2()rain before sampling. The headspace sampler processed the
samples in the following re:inner: The septum cap of the sample vial was pierced with a sample
needle, The pressure in the sample vial was then brought to-2 atmospheres and held for 10
seconds. The headspace of the vial was then allowed to vent for 5 seconds through a 1.0 ml
sample loop. Thrc_ugh use of a sample valve, the sample loop was then brought in line with the
carrier gas for the chrom:_tc_graphfor 10 seconds. The carrier gas was nitrogen and ran at 20 ml
per rain. The initiill ten313eratt_reof the HP 5890 gas chromatograph was maintained at 140°C for
0.2 rain. The GC oven was then ramped to 190°C at 15°C per minute and held for 1.0 rain. Under
these conditions acetcmitrile was found to elute at -1.3 rain and the propionitrile internal standard at
-2.0 rain. Flame icmiz:ltion was used for detection. The transfer line from the headspace analyzer
to the GC was heated to 7()°C and directly coupled to the chromatographic column. The analytical
chromatography cc_it_ml_was a 30 meter x 0.53 mmeter i.d., porous layer open tubular capillary
column, coated with 13orap;ikQ (J&W Scientific, GS-Q). An example chromatogram is shown in
Figure A.IV.4.

The relative response of the samples was related to the relative response of ACN standards to
calculate quantit:ltive x,;lltzcsc)fACN ccmtent. The standards were prepared by adding 2.0 ml of
varying concentrlllic_ns c_l"ACN .scflutionsto 0.5 ml aliquots of blood from unexposed animals in
20 ml headspace vials. "l'hcACN standard soluticms were prepared in 3% NaCI. One ml of the
internal standard sc_ltltion(23()()j.tg per ml propionitrile in 3% NaCI) was added to the headspace
vials before capping. The prepared standards ranged from -460 to -9 tag ACN per gram of
blood. As with the ._:tvllplc.s,the st;tndards were processed with the headspace sampler with
subsequent chrcm_z_tc_gv';_l_hic;_n:_l,:siyand flame ionization detection.

Villidi_tiova

As detailed above, the st;Ind:,irttsfor tluitrititation were prepared by combining ACN solutions with
blood from animals which hact nc_Ibeef_exposed to ACN. This was assumed to represent 'blank'
blood k_r matrix matched staxadartts. A comparison was made of response from standards
prepared with the blc_c_clm:_tv'ixto standards prepared in water.

For this analysis st:lnd;Irclswere prepared and treated as detailed in the experimental method section
above. Standards wcrc prepi_red to)represent from ,--31to 0.4 mg ACN per gram of blood and
duplicated usin,, v,';_ter.

The results of this :_a;_l,,,.si.,;.gr;tl_hically represented in Figure A.IV.5, show excellent agreement
for the matrix mlttchctt ._t:_ntt_tvdsas compared to standards prepared without the blood matrix.

Solutions of ACN in blc_c_ctwere an_tlyzed to assess the time needed for equilibration in the heated
headspace bath its well ',_,,tc_',isse.,,the sample to sample carryover.

Standard solutions c_lACN :ll -16 mg ACN per standard (delivered in 2.0 ml 3% NaCI solution)
were combined with ().5 hal of blank blood in 2() ml headspace vials. One ml of internal standard
solution was addccl tc_the x'i:_l._pzic_rtc_capping. In addition blanks were made by combining 2.0
ml of 3% NaCI wiih ().5 ml c_t"bl;_nk bloc)dand 1.0 ml of internal standard. The ACN standards
were analyzed cme ',lltcr ',_c)tl_criu3mcdiately after being placed in the 60°C headspace bath. The
approximate time l'c_rc',_ch:_n;_l\'._i._was 5.5 rain. The blank solutions were analyzed at the end of
the analysis set.

The ACN and the prc)l)icmitrilci_lternal standard were found to yield a constant response after -20
rain in the heated bath. i lc_wcver,the area ratio between ACN and the internal standard were
found to be constavat from the very first ttnalysis. The approximate yield and area ratio for the
ACN and the internzll st;_ndard were found to remain constant throughout the analysis time period
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of one and a half hours. A blank solution analyzed immediately after the last standard showed less
than 0.1% carryover from the previous sample.

The acetonitrile assay was performed twice for exposed animals. Once at 8 days of gestation (DG)
and again at 18 DG. ACN content of the blood was compared to ACN solutions prepared in blank
blood. Separate suites of calibration standards were prepared for each assay. Five levels of
calibration standards were used to bracket the response of the samples from the exposed animals.

The ACN standards were prepared using varying concentrations of ACN diluted with 3% NaC1.
The ACN solutions were added in 2.0 ml aliquots to 20 ml heads space vials containing 0.5 ml
blank blood. One ml of propionitrile internal standard (23001.tgper rnl in 3% NaCI) was added to
each standard solution before capping the headspace vial. The standards were prepared to
represent --460 to 8_tg ACN per gram of blood. The standards were submitted to the same regime
of sample treatment as the samples (headspace sampler and chromatographic analysis). The suite
of calibration standards was intermingled with the samples during sample analysis.

A linear fit was calculated from the ACN concentrations and the area ratio of ACN as compared to
the internal standard. The quality of fit can be assessed by the reverse calculated standard points as
compared to the nominal values. Tables of these values are shown in Table A.IV.2. Graphical
representations of the calibrations are shown in Figure A.IV.6. Both analysis sets showed
excellent linearity.

Results

Blood samples for cyanide determinations were collected from 3 animals per exposure dose from
animals exposed to 1200, 400, 100, and O ppm acetonitrile. The analysis was performed twice,
once for animals at 8 days of gestation and on a different group of animals at 18 days. The animals
had been exposed to acetonitrile for 3 and 15 days respectively. Details of actual animal exposure
can be found elsewhere in the main body of this report. The results for the cyanide determinations
are shown in Table A.IV.3. For the most part, detectable quantities of cyanide were found only in
animals exposed to 1200 ppm acetonitrile. The detection limit for the assay was -0.1 I.tgcyanide
per gram of blood.

The same blood samples were also used for acetonitrile determinations. Acetonitrile was detected
in all samples collected from exposed animals. The time elapsed between exposure end and sample
collection was recorded for samples taken from the animals at 18 days of gestation. The results of
the analyses are summarized in Table A.IV.3. As can be seen in the table of results, the
concentration of acetonitrile in the animal blood was proportional to exposure concentration.
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Table A.IV. 1 Ouzllity of Fit fl)r Stand:_,rdsUsed for Cyanide Determinations

Rt,verse
St_lndard ug Cyanide Calculated

Sample :lnd Spike per ug Cyanide Percent
Date ID Number Standard per Standard Difference

I

8 DG 53438-115-6 0.816 0.668 -18%

53438-115-7 0.408 0.286 -30%

53438-115-8 0.408 0.263 -36%

53438- 15-9 0.131 0.146 12%

53438- 15-10 0.066 0.069 4%

53438- 15-11 0.033 0.035 7%

53438- 15-13 0.612 0.681 11%

53438- 15-14 0.408 0.327 -20%

5343,',;- 15-15 0.204 0.238 17%

53-I3S- 15-16 0.066 0.076 15%

18 DG 53438-142-6 0.840 0.904 8%

53438-142-7 ().,_ 0.438 4%

53438-142-8 0. 0.397 -5%

53438- 142 9 0.13. 0.136 2%

53438-142-10 0.067 0.068 2%

53438-142-11 0.034 0.030 -13%

53438-142-13 0.432 0.618 -2%.

5343_- 142-14 0.420 0.407 -3%

5343_- 142- 15 0.210 0.208 -1%

53438-142-16 0.067 0.081 21%
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Table A.IV.2 Qtt_llityof Fit tk)rSt_tndardsUsed for Acetonitrile Determinations

Reverse
ug Acetonitrile Calculated

Sample St;_ndard per ug Acetonitrile Percent
Date [D Number Standard per Standard Difference

8 DG 53438-118-8 192 197 2.8%

53438-119-1 38.5 37.8 -1.7%

53438-119-2 15.4 15.0 -2.9%

53438-119-3 7.70 7.82 1.5%

53438-119-4 3.85 3.85 0.1%

18 DG 53438-146-1 228 223 -2.1%

53438- 146-2 45.6 46.1 1.2%

53438-146-3 18.3 18.5 0.9%

53438-146-4 9.13 9.15 0.3%

53438-146-5 9.13 9.15 0.3%

5343_- 146-6 4.57 4.55 -0.4%
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Table A.IV.3. Analysis of Blood for Cyanide and Acetonitrile

Acetonitrile IRT: Analysis of Blood for Cyanide and Acetonitrile

Time Elapsed
Sampling Exposure Between Exposure Acetonitrile Avg. Cyanide RSD Cyanide

Date Concentration Animal End and Sampling Amount Amount Amount
(I)(3) (ppm) Number (rain) (ugACN/gBlood) (ugCN/gBlood) (N=2)

• i; " 1200 ' 172...... 234 2.0 " 4%
322 245 2.7 5%
268 229 2.3 2%

,,,t , , ,,,, , ,, , , , ,,,, ,,,, ,,

400 287 63.9 0.10 34%
120 69.3 0.09 1%
124 58.1 0.13 9%

i06 183 ......... 22.0 ' <0.05 .....
19 18.7 <0.05

207 18.1 <0.05
t3 26 <8.2 <0.05

2 <7.9 <0.05
22 <7.9 <0.05

,,,, ,,

i8 1200 179 31 215 1.3 ' 3%
41 10 161 0.19 11% i

206 26 207 <0.16
68 17 170

400 298 ' 10 68.5 0.12 ......... 43% ....
50 29 83.1 <0.07
10 22 79.3 <0.07

...... i00 305 29..... 18.1..... <0.08 ......
193 7 17.2 <0.07
246 20 18.5 <0.07, _ ,,,, ,,,,, , ,, ,, ,

13 345 <9.2 <0.07
62 <9.3 <0.07

304 <9.2 <0.07,, ,,,,

Valuesshown in italicsexhibited analysis responselower thanthe least concentratedcalibrationstandards.
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3.6N H2S04

O.1N NaOH

Samp]e

Cap

1
Grease BeadSeal

Outer Well

Inner Well

Outer Well

Inner Well

O.1N NaOH
%S%1%, _, S

Sample

3.6N H2S04

Figure A.IV. 1. Conway Diffusion Cell
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o MatrixMatchedStandards

-- _,--Standards Preparedin Water

_.2 ......... I ......... I ...... ,,,,
Where y = concentration (ug/std)

1 and x = response (absorbance)
J

P

_',.. y = 0.942x - 0.184 for matrix matched s_tndards _ ,, ,, "
._ y=0_- 0.8-
t_

0.6-
e-

" 0.4-O

=.
_, 0.2-
O

0 -

02- ,,,,,,,,, I ,,, ,,,,,, I .... ,,,, ," . 1 I

0 0.5 1 1.5
Response(Absorbance)

Figure A.IV.2. Comparison of Cyanide Standards Prepared in Water or Blood
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1 , , , I , , , I ' ' ' I ' ' ' [ ' ' ' I ' ' '

Wherey = concentration(ug/std)
and response_aosoroane¢) 0 ._X

g 0.8- y=o.715x
ID

-- 0.6- .

C

o 0.4-
_ -
_ -
C --

o 0.2- o
2-7-91 Exposure

o ',I'''1'''1'''1'''
0 0.2 0.4 0.6 0.8 1 1.2

Response (Absorbance)

I I I , , , I , , , I , , , ....I 1 I I I I 1 I I

Wherey =concentration(ug./std) JOand x = response (absorbanc¢)
,,..,.,. D

,_ 0.8- y:
"O
t--

-- 0.6-

e-
_ .

o 0.4-

c-

O 0.2-

J . .2-19-91 Exposure

0 0.2 0.4 0.6 0.8 1 1.2
Response (Absorbance)

t

Figure A.IV.3. Calibration Curves Used for Cyanide Determinations
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* RUN It 45 FEB ?, 1991 IBI41123

$TRRT

"-""--'J_e 6. 562
.66e

_'!'! ..... '" ' ' ' "'_ 1 • 22e

f . '" ::,'3 1.91e

F 3.554
STOP

RUNI 45 FEB 7. 1991 18141123

In this trace Acetonitrile elutes at 1.220 rain and the propionitrile intemal standard elutes at
1.1910 min.

Figure A.IV.4. Representative GC Trace for Acetonitrile Determinations
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c MatrixMatchedStandards

-- B-- StandardsPreparedin Water

16- I I. t I t. t I .,,4
Where y= concentration(mg/std) .,._'_"

"-" 14 - andx = response(arear_,tio)

x__ Y = 9.50x-O.OlOformatrixmatchedstandards

.,i
_ 12

" ao
L_

"E 8o
8
< 6
t_

o 4
t-
O

o 2
-i

0 ....
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Response(AreaRatio)

Figure A.IV.5. Comparison of Acetonitrile Standards Prepared in Water or Blood
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200
Where y = concentration(ug/std)

and x = response(arearatio)
_u y = 10362x- 1.63"U_- 150

u._
L_

c 100
O

O
<

o 50
e--
o

o 2-7-91 Exposure

0
0 0.005 0.01 0.015 0.02

Response (Area Ratio)

2504,,,,[,,,,[ .... [ .... t,,,,'
Whcm y = concentration (ug./std) 0

"" and x = response(arearatio) /
200 - y=5

_ 150

9

8 100

O
_ 50O

¢J J . 2-19-91, Exposure
0 ,,,,1'' ,1''''1''''I''''

0 0.01 0.02 0.03 0.04 0.05
Response (Area Ratio)

Figure A.IV.6. Calibration Curves Used for Acetonitrile Determinations

A - 48



APPENDIX B

EXPOSUREDATA

Summation Equations
Concentration Data
Temperature Data

Relative Humidity Data
Exhaust Airflow Data

Exposure Discussion Sheets
Chamber Uniformity Data
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SummationEquations
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SUMMATION EQUATIONS

n

Me.an: _=ln _ Xi

i=l

S_ndz_.'dDevbdon:

S= • . i= 1iiii i i i

n-1

where:

X i = individualtrading of conccnu-ation,mmperatumor
relative humidity

n = numberof individualreadings

The we_ldy andstudy means and standarddcviatiens for concenn-at.ion
were derived from thedailymeansand standarddeviations usingth_
following equation.

K

M_n: X= j= 1 i

K

}-'oj
j=l

Sr_n_ Dev_Ldon:
i i

S= j=l
ii ii ii i

K

Z n j- I

j=l

wh=c:

n j = numberof dailyreadings

_cj = dailym_tn

S j = daffystandardd_viafion

K = numbexof days includedin summations
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Concentration Data
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Dally Summationfor IRT Acetonttrtle (PJ.TS) From5 Feb 1991 through 21 Feb 1991
SummaryData for: Room/Concentration Range-O.OOE+Oto 1.10E+0
HtntmumDetectable Ltmtt: 1.100E+00 Quantifiable Ltmlt: 8.300E.00

Date Mean Std DaY ....... Haxtmum-- Mtntmum ,, N N tn _,Htn
5 Feb 1991 <MDL <MDL <MDL 1E IE 100.0%
6 Feb 1991 (HDL <HDL ,HDL 15 15 100.01
7 Feb 1991 <HDL <HDL _HDL 16 16 100.0%
8 Feb 1991 <HDL <HDL <NDL 16 16 100.0"/,
9 Feb 1991 <HDL ,HDL <HDL 14 14 100.0%

10 Feb 1991 <HDL <HDL <HDL 11 11 100.0%
11 Feb 1991 <HDL <HDL <MDL 14 14 100.01
12 Feb 1991 <MDL <MDL <HDL 11 11 100.01
13 Feb 1991 <HDL <HDL <HDL 11 11 100.0%
14 Feb 1991 <HDL <HDL <HDL 17 17 100.01
15 Feb 1991 <HDL <HDL ,HDL 18 18 100.01
16 Feb 1991 <HDL <HDL <HDL 16 16 100.01
17 Feb 1991 (HDL <HDL <HDL 16 16 100.01
18 Feb 1991 <HDL <HDL <MDL 17 17 100.01
19 Feb 1991 <HDL <HDL <HDL 16 16 100.01
20 Feb 1991 <HDL <HDL <HDL 14 14 100.01

_1 Feb 1991 (HDL <HPL <HOL. |_ 15 100.0%
Summary <MDL <MDL <NDL 253 253 100.0%

IRT Rceton|tr|le (RRTS)
Room

I]aily Me an & St andard I]eviatlon
From 5 Feb 1991 through 21 Feb 1991

_4_1_ " =,,. ,, ., ,, ,,,, - __ __ ,,, ,,,,,

E
G.
O.

t-
O

4.)

L.

(-

U
r"
0

U

>

%"
d

/_0_ ,'" . , , ! , , ..... , , , , , , , 'i ,_'_
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Da|ly Summationfor IRT Acetonitrtle (RATS) From 5 Feb 1991 through Zl Feb1991
S_mmry Data for: 0 ppm/Concentratlon Range-O.OOE+Oto I,IOE+O
MinimumDeLectable Ltmtt: 1.100E+00 Quantifiable Ltmtt: 8.300E+00

Date Mean _td Pay Maxtm_Jm M_ntmum N , N In _ H I_,
5 Feb 1991 cMDL cMDL cMDL 16 16 IO0.OZ
6 Feb 1991 <MDL (MDL <MDL 15 15 I00.0_
7 Feb 1991 <MDL <MDL <HDL 19 18 IOO.OX
8 Feb 1991 <MDL <MDL <MDL 16 16 100.0_
9 Feb 1991 <MDL <MDL <MDL 14 14 IOO.OZ

10 Feb 1991 <MDL <MDL <MDL 11 11 100.0_
11 Feb 1991 <MDL <MDL <MDL 14 14 100.0_
12 Feb 1991 <MDL <MDL <MDL 12 12 100.0_
13 Feb 1991 <MDL <MDL <MDL 11 11 lO0.i)Z
14.Feb 1991 <MDL <MDL <MDL 17 17 100.0_
XS Feb 1991 <MDL <MDL <MDL 18 18 100.0_
18 Feb 1991 <MDL <MDL <MDL 16 16 100.0_
17 Feb 1991 <MDL <MDL <MDL 18 18 100.0_
18 Feb 1991 <MDL <MDL <MDL 17 17 100.0_
19 Feb 1991 <MDL <MDL <MDL 16 16 100.0"/.
20 Feb 1991 <MDL <MDL <MDL 15 15 XO0.OZ

Zl Feb 199_ ' <MD_ <MD_ <Mp_ |_ |5 lO0,1_h
Summary <MDL <MDL <MDL 255 Z55 100.0_

, i, i ,,i i i

IRT Rcetonltrile (RRTS)

8 ppm
Daily Mean & Standard Deviation

From 5 Feb 1991 through 21 Feb 1991
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Daily Summation for IRT Acetonttrlle (Rats) From 5 Feb I991 through 21 Feb 1991

SummaryData for: 100 ppm/Concentration Range=9.OOE+l to 1.10E+2
Minimum Detectable Limit: 1.100E+O0 Quantifiable Limit: 8,300E+00

pate .... Mean % Tarqet ,. Std Dev _ RSD,,, Maximum Minimum N N in _.,N in
5 Feb 1991 9,93E+01 99.3% 3.536E+00 3.6% 1.07E+02 9.38E+01 12 12 100.0_

6 Feb 1991 1,02E+02 102.2% 2.314E+00 2.3% 1.07E+02 9.83E+01 12 12 100.0%

7 Feb 1991 1,01E+02 101.1% 1._60E+O0 1.9% 1.04E+02 9.78E+01 12 12 lO0,Og ,

8 Feb 1991 1,05E+02 104.6% 1.050E+O0 1.0% 1.07E+02 1.03E+02 11 I1 100.0%

9 Feb 1991 1.01E+02 101.1% 2.442E+00 2.4% 1.05E+02 9.70E+01 11 11 100.0%

10 Feb 1991 1.01£+02 100,7% 3._25E-01 .4% 1.01E+02 1.00E+02 11 11 100.0%

11 Feb 1991 1.00E+02 100.2% 1.Z4OE+O0 1.4% 1.02E+02 9,80E+01 9 9 100.0_

12 Feb 1991 9.88E+01 98.8% 2.;87E+00 3.0% 1.02E+02 9,45E+01 9 9 100.0_

13 Feb 1991 9.90E+01 99.0% 3._12E+00 3.9% 1.03E_02 8.93E+01 9 8 88.99

14 Feb 1991 9.87E+01 98.7% 4.439E-01 .4% 9.94E+01 9.80E+01 12 12 100.0%

15 Feb 1991 9.87E+01 98.7% 1.445E+00 1,5% 1.02E+02 9.75E+01 12 12 100.0%

16 Feb 1991 9.84E+01 98.4% 8.579E-01 .9% 9.99E+01 9.71E+01 12 12 100.0_

17 Feb 1991 9.97E+01 99,7% 6.260E-01 .6% 1.O1E+02 9.87E+01 11 11 100.0_

18 Feb 1991 9.93E+01 99.3% 1._2GE+00 1.2% 1.00E+02 9.64E+01 12 12 100.0%

19 Feb 1991 9.91E+01 99.1% 3.595E-01 .4% 9.96E+01 9.86E+01 10 10 100.0%

20 Feb 1991 9.84E+01 98.4_ 4.280E-01 .4% 9.90E+01 9,78E+01 11 11 100.0%

21 Feb _991 9.99E+0| _9.9% 3718E-01 .4% |.OOE+O_ 9.93E+01 12 I_ 100.0_
Summary 1.00E+02 100.0% 2._64E+00 2.4% 1.07E+02 8.93E+01 188 187 99.5%

I
IRT Rcetonitr| le (Rats) !

I1 BE3 ppm
Daily Hean & Standard Deviation j

From 5 Feb 1991 through 21 Feb 1991
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Da41ySummationfor IRT Acetonttrlle (l_ts) From5 Feb 1991 through 21 Feb 1991

SummaryData for: 400 ppm/Concentrat|on Range=3.6OE+2to 4.40E+2
MinimumDetectable Limit: 1.100E+00 Quantifiable Ltm]t: 8.3O0E+O0

_te Hean %TarQet . Std Dev _ RSD Haxtmum Minimum N N tn _ N _n
5 Feb 1991 3.95E+02 98.6% 2.550E+01 6.5% 4.37E+02 3.41E+02 12 11 91.71
6 Feb 1991 4.06E+02 101.5% 9.277E+00 2.3% 4.30E+02 3.95E+02 12 12 100.0%
7 Feb 1991 4.01E+02 100.3¢ 3.578E+00 .9% 4.08E+02 3.97E+02 12 12 100.0%

8 Feb 1991 3.94E+02 98.5% 5.236E+00 1.31 4.ODE+02 3.81E+02 11 11 IO0.OX
9 Feb 1991 3.97E+02 99.2% 3.264E+00 .81 4.02E+02 3._9E+02 11 11 100.01

10 Feb 1991 4.00E+02 99.9% 5.192E+00 1.3% 4.06E+02 3.94E+02 10 10 100.0"/,
11 Feb 1991 3.97E+02 99.2% 3.377E+00 .9% 4.00E+02 3.90E+02 10 10 100.0%
12 Feb 1991 4.01E+02 100.3% 1.280E+01 3.2% 4.22E+02 3.88E.02 8 8 100.0%
13 Feb 1991 4.03E+02 100.7% 3.905E+00 1.0% 4.08E+02 3.97E+02 9 9 100.0%
14 Feb 1991 3.92E+02 98.0% 2.090E+00 .5% 3.95E+02 3.88E+02 12 12 100.0_
15 Feb 1991 3.96E+02 99.0% 2.837E+00 .71 4.01E+02 3.90E+02 12 12 100.01
16 Feb 1991 3.91E+02 97.8% 3.480E+00 .9% 3.98E+02 3.84E+02 12 12 100.0_
17 Feb 1991 4.01E+02 100.2% 1.455E+00 .4% 4.03E+02 3.98E+02 12 12 100.0%
18 Feb 1991 3.99E+02 99.7% 5.012E+00 1.3% 4.04E+02 3.88E+02 12 12 100.0%
19 Feb 1991 3.98E+02 99.5% 1.547E+00 .4% 4.00E+02 3.95E+02 12 12 100.0%
20 Feb 1991 3.89E+02 97.2% 3.211E+00 .8% 3.94E+02 3.84E+02 11 11 100.0%

21 Feb _99_ 3.98E+Q2 99.6_ ,]._48E+00 ,., _.8_ ,,,_.09E+02 _.sgE+02 |_ 12 10Q.0_
Summary 3.97E+02 99.3_ 8.933E+00 2.2% 4.37E+02 3.41E+02 190 189 99.5%

IRT Rcetonitrtle (Rats)

488 ppm
Dai ly Mean 8, Standard Deviation

From 5 Feb 1991 through 21 Feb 1991
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pat]y Summationfor IRT,Acetonttrt]e (Rats) From5 Feb 1991 thrpuqh 2_ Feb 1991
SummaryData for: 1200 ppm/Concentratto_ Range=l.08E+3to 1.32E+3
MinimumDetectable Limit: 1.1O0E+00 Quantifiable Limit: 8.300E+00

pate Mean % Tarqet Std Day %RSD, Maximum Minimum N N in %H in
5 Feb 1991 1.22E+03 101.5% 8.051E+01 6.6% 1.42E+03 1.13E+03 12 10 83.3%

6 Feb 1991 1.21E+03 101.0% 1.898E+01 1.6% 1.25E+03 1.19E+03 12 12 100.0%
7 Feb 1991 1.21E+03 101,0% 1.504E+01 1.2% 1.24[+03 1.19E+03 12 12 100.0%
8 Feb 1991 1.24E+03 103.0% 5.801E+00 .5% 1.25E+03 1.23E+03 11 11 100.0%
9 Feb 1991 1.22E+03 101.6% 2.572E+01 2.1% 1.25E+03 1.18E+03 11 11 100.0%

10 Feb 1991 1.21E+C3 100.5% 1.747E+01 1.4% 1.24E+03 1.18E+03 10 10 100.0%
11 Feb 1991 1.20E+03 100.2% 3.644E+00 .3% 1.21E+03 1.20E+03 9 9 100.0%
12 Feb 1991 1.20E+03 99.8% 2.609E+01 2.2% 1.23E+03 1.17E+03 8 8 100.0%
13 Feb 1991 1.22E+03 101.4% 1.019E+01 .8% 1.24E+03 1.21E+03 9 9 100.0%
14 Feb 1991 1.18E+03 98.4% _.730E+00 .7% 1.19E+03 1.16E+03 12 12 100.0%

15 Feb 1991 1.19E+03 99.2% 1.017E+01 .9% 1.20E+03 1.17E+03 12 12 100.0%
16 Feb 1991 1.17E+03 97.7% 8.001E+O0 .7% 1.19E+03 1.16E+03 12 12 100.0%

17 Feb1991 1.21E+03 100.5% 1.307E+01 1.1% 1.24E+03 1.19E+03 12 12 100.0%
18 Feb 1991 1.20E+03 99.8% 1.521E+01 1.3% 1.22E+03 1.17E+03 12 12 100.0%
19 Feb 1991 1.19E+03 99.5% 5.237E+00 .4% 1.20E+03 1.18E+03 12 12 100.0%
20 Feb 1991 1.20E+03 99.7% 5.202E+00 .4% 1.21E+03 1.19E+03 12 12 100.0%

_I Feb,,]991 1.20E+03 100.1% 1.726E+01 ....1.4% 1.23£_03 1.18E+03 12 12 100.0%
Summary 1.20E+03 100,3% 2.783E+01 2.3% 1.42E+03 1.13E+03 190 188 98.9%

IRT Rce'conitri le (Rats)

1200 ppm
]3ai )y Me an 8, St andard Deviation

From 5 Feb 1991 through 21 Feb 1991
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Daily Summationfor IRT Acetonttrile (RATS) From 5 Feb 1991 through 21 Feb1991
SummaryData for: Std 6as/Concentration Range-6,60E+2to 7.30E+2
MinimumDetectable Limit: 1.100E+00 Quantifiable Limit: 8.300E+00

pete ..... Hean _ TCrqet Std Oev _ RSp Maximum Htntmum N H in _ N in
5 Feb 1991 6.96E+02 100.1% 7.969E+00 1.1% 7.08E+02 6.84E+02 13 13 100.0%
6 Feb 1991 7.01E+02 100.8% 6.879E+00 1.0% 7.15E+02 6.93E+02 12 12 100.0%
7 Feb 1991 7.01E+02 100.8% 5.062E+00 .7% 7.12E+02 6.95E+02 12 12 100.0%
8 Feb 1991 7.03E+02 101.1% 5.465E+00 .8% 7.14E+02 6.95E+02 12 12 100.0%
9 Feb 1991 7.06E+02 101.5% 3.107E+00 .4% 7.10E+02 7.02E+02 10 10 100.0%

10 Feb 1991 7.03E+02 101.1% 2.212E+00 .3% 7.07E+02 7.01E+02 11 11 100.0%
11 Feb 1991 7.05E+02 101.4% 3.342E+00 .5% 7.12E+02 7.01E+02 9 9 100.0%
12 Feb 1991 7.01E+02 100.9% 3.155E+00 .5% 7.04E+02 6.95E+02 10 10 100.0%
13 Feb 1991 7,10E+02 102.1% 3.799E+00 .5% 7.15E+02 7.05E+02 10 10 100.0%
14 Feb 1991 7.09E+02 102.0% 6,388E+00 .9% 7.21E+02 7.02E+02 12 12 100,0%

15 Feb 1991 6.98E+02 100,4% 8.007E+00 1.1% 7.15E+02 6.90E+02 12 12 100.0%
16 Feb 1991 6.91E+02 99.4% 3.157E+00 .5% 6.96E+02 6.87E+02 12 12 100.0%
17 Feb 1991 6.96E+02 100.2% 3.588E+00 .5% 7,02E+02 6.92E+02 12 12 100.0%
18 Feb 1991 7.04E+02 101.3% 1.500E+00 .2% 7,08E+02 7.02E+02 13 13 100,0%
19 Feb 1991 6.95E+02 99,9% 3.160E+00 .5% 7,02E+02 6.91E+02 12 12 100.0%
20 Feb 1991 6.96E+02 100.2% 5.415E+00 .8% 7.08E+02 6.91E+02 12 12 100,0%

21 Feb 1991 .....7.00_+02 .100,6% ¢.075_+00 ,3% 7.05E+02 _.97_+_ _ 12 100,0%
Summary 7.01E+02 100.8% 6.780E+00 1.0_ 7,21E+02 6.84E+02 196 196 100.0%

I
IRT Rcetoni'crile (RRTS)

Std Gas i

Daily Mean _ Standard Deviation I
From 5 Feb 1991 through 21 Feb 1991 l
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Temperature Data
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Datly Summationfor IRT Acetonitrtle (RATS) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 0 PPM/Temperature Range= 72.0 to 78.0

Dat_ Mean _ Terqet _tdD_v _ RSD, Maxlm_m M1nlm,um N N t n _ N In
5 Feb 1991 74.9 99.8% 1.42 1.9% 77.2 73.5 6 6 100.0%
6 Feb 1991 75.2 100.2% 1.11 1.5% 77.1 74.0 8 8 100.0%
7 Feb 1991 75.9 101.2% .57 .8% 76.7 75.4 6 6 100.0%
8 Feb 1991 76.7 102.2% .67 .9% 77.4 75.7 7 7 _00.0%
9 Feb 1991 76.1 101.5% .32 .4% 76.7 75.7 7 7 100.0%

10 Feb 1991 76.4 101.8% .35 .5% 76.7 75.8 8 8 100.0%
11 Feb 1991 76.5 102.0% .18 .2% 76.7 76.3 6 6 100.0%
12 Feb 1991 75.8 101.0% 1.22 1.6% 77.6 74.6 7 7 100.0%
13 Feb 1991 75.3 100.3% .62 .8% 76.2 74.7 7 7 100.0%
14 Feb 1991 75.2 100.3% .39 .5% 76.0 74.9 7 7 100.0%
15 Feb 1991 75.2 100.2% .77 1.0% 76.1 74.3 7 7 100.0%
16 Feb 1991 75.9 101.2% .40 .5% 76.2 75.0 8 8 100.0%

17 Feb 1991 75.9 101.1% .67 .9% 76.5 74.6 8 8 100.0%
18 Feb 1991 75.6 100.8% .62 .8% 76.3 74.7 8 8 100.0%
19 Feb 1991 74.6 99.5% .91 1.2% 75.8 73.4 7 7 100.0%
20 Feb 1991 74.2 99.0% 1.O1 1.4% 75.8 73.0 7 7 100.0%

21 Feb 1_91 7_.6 98.|% .7_ |.0% 74._ 72.8 _ _ |0_,(_
Summary 75.4 100.6% 1.08 1.4% 77.6 72.8 122 122 100.0%

IRT Rcetonttrtle (RRTS)
0 PPM

Daily Mean & Standard Deviation
From 5 Feb 1991 through 21 Feb 1991
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Da_ly Summatton for IRT Aceton|trtle (RA;S) From 5 Feb 1991 through 21 Feb 1991
SummaryData for: 100 PPM/Temperature Range- 72.0 to 76.0

Date , M_an _ T@raet ,$t_ Oqv _ R_P , Ma_tmum Htntmum, N , N tn _N ,,t_
$ Feb 1991 73.8 98.5X 1.43 1.9_ 76.2 72.4 6 6 100.0"_
6 Feb 1991 74.1 98.7X 1.07 1.4X 75.9 72.9 8 8 100.0_,

7 Feb 1991 74.0 96.71 .57 .6_ 75.0 73.5 6 6 100.01

8 Feb 1991 75.6 100.7X .52 .TX 76.2 74.9 7 7 100.0"/,

9 Feb 1991 75.1 IO0.1X .23 .3% 75.4 74.8 7 7 IO0.OZ

10 Feb 1991 75.2 XOO.2X .34 .4_ 75.4 74.5 8 8 100.0"4

11 Feb 1991 75.2 100.21 .19 .2X 75.3 74.9 6 6 100.0'4

12 Feb 1991 74.7 99.6_ 1.16 1.6_ 76.5 73.4 7 7 100.0_

13 Feb 1991 74.1 98.8_ .52 .7_ 74.8 73.5 7 7 100.0/,

14 Feb 1991 74.1 98.8_ .39 .5_ 74.8 73.6 7 7 100.0'/,

15 Feb 1991 73.9 98.5_ .70 1.0"/, 74.6 72.7 7 7 100.01

16 Feb 1991 74.7 99.6X .25 .3X 75.0 74.2 6 8 100.0_

17 Feb 1991 74.7 99.61 .39 .5_ 75.1 74.1 8 8 100.0/,

18 Feb 1991 74.6 99.4X .40 .5_ 75.1 74.1 8 8 100.0_,

19 Feb 1991 73.4 97.9_ .88 1.2_ 74.5 72.3 7 7 100.0"/,

20 Feb 1991 73.3 97.8_ .93 1.3S 74.8 72.3 7 7 100.0_

21 Feb 199| 7¢.6 97.(_ ..70 |.0"4 7_.7 7¢.Q 0 _ |OQ.O'/,
Summary 74.3 99.1_ .98 1.3_ 76.5 72.0 122 122 100.0_

IRT Rcetonltrile (RRTS)
188 PPM

D_tly Mean & Standard Deviation
From 5 Feb 1991 through 21 Feb 1991
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Da|ly Sunmatton for IRT Acetonttrtle {RATS) From 5 Feb 1991 through 21 Feb 1991

SummaryData for: 400 PPH/Temperature Range= 72.0 to 78.0

Date Hean % Taraet 5_d Day _ R_p Haxtm_ _intmum .... H H tn , _ N tp
5 Feb 1991 75,0 IO0.OX 1.50 2.0_ 77.5 73,7 6 6 100.0_

6 Feb 1991 75.1 IO0.1X 1.11 1.5% 76,9 74,0 8 8 IO0,OZ

7 Feb 1991 75.1 100.1% .74 1.0_ 76.5 74.6 6 6 lO0.O_

8 Feb 1991 76.0 101,3% .83 1.1% 77.0 74,9 7 7 100.0_

9 Feb 1991 75.5 lO0.7X ,46 .6% 76.4 75.1 7 7 lOO.O_
lO Feb 1991 75.7 101.0_ .51 .7% 76.3 74.9 8 B 100.0%

11 Feb 1991 75.5 100.6% .28 .4% 75.8 75.1 . 6 6 IO0,OZ
12 Feb 1991 75.2 100.2% 1.21 1.6% 76.9 74.0 7 7 100.0/.

13 Feb 1991 74.6 99.5% .72 1.0_ 75.6 73.9 7 7 lOO.O_

14 Feb 1991 74.5 99.3% .46 .6% 75.4 74.2 7 7 100.0_

15 Feb 1991 74.6 99.4% .64 .9% 75.4 74.0 6 6 100.0_

16 Feb 1991 75.1 100.2% .40 .5% 75.6 74.3 8 8 100.0%

17 Feb 1991 75.1 100.1% .65 .9% 75.9 73.9 8 8 100.0%

18 Feb 1991 75.0 100.0/. .68 .9% 75.9 74.2 8 8 100.0%
19 Feb 1991 74,0 98.7X .94 1.3% 75.3 72.9 7 7 100.07.

20 Feb 1991 74.5 99.3% .96 1.3% 75.9 73.3 7 7 100.0_

21 Feb 199_ 73.4 97,9% .71 1,Oh 74.5 7_.7 _ _ |QO.O_

Summary 74.9 99.9% .97 1.3_ 77.5 72.7 121 121 100.0_

IRT Rcetonitrt]e (RRTS)
488 PPM

Daily Mean & Standard Dev|atton
From 5 Feb lggl through 21 Feb lggl

@
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Daily Summationfor IRT Acetonttrtle (R_'S) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 1200 PPM/Temperature Range- 72.0 to 78.0
D_te..... Mean _ T_rqet _: D_V _ R_ Max!mum Minimum.... N_ N tn _ N_tn .

5 Feb 1991 75.3 100.4X 1.53 2.0_ 77.8 74.0 6 6 100.0_
6 Feb 1991 75.4 100,5_ 1.11 1.5_ 77.3 74.2 8 8 100.0"/,
7 Feb 1991 74.9 99.9X .94 1,3X 76.7 74.2 6 6 IO0.OX
6 Feb 1991 75.7 100.9X .89 1.2X 76,9 74.7 7 7 I00.0_
9 Feb 1991 75,2 100.3X .41 .5X 76.0 74.9 7 7 100.0"/,

10 Feb 1991 75,6 XO0.7X .52 ,7X 76.3 74.8 8 8 100.0_
11 Feb 1991 75,3 100.41 .32 ,4X 75.6 74.8 6 6 100.0/.
12 Feb 1991 74,9 99.9X 1.38 1.8_ 76,8 73.4 8 8 100.0_
13 Feb 1991 74.1 98.8_ .84 1.1_ 75.2 73.2 7 7 100.0'/.
14 Feb 1991 74.0 98.7_ .56 .8_ 75.2 73.8 7 7 100.0_
15 Feb 1991 74.0 98.7_ .95 1.3_ 74,9 72.4 7 7 100.01
16 Feb 1991 75.0 99.9_ .34 .5_ 75.4 74.2 8 8 XO0.O'h
17 Feb 1991 74.9 99.8_ .71 .9_ 75.6 73.7 8 8 100._
18 Feb 1991 74.6 99.5_ .70 .9_ 75.6 73.9 8 8 100.0_
19 Feb 1991 73.8 98.4_ 1.01 1.4_ 75.3 72.5 7 7 100.0_
20 Feb 1991 74.3 99.1_ 1.11 1.5_ 76.0 73.0 7 7 100.0/,

21 Feb 199_ ,33,4 97.9_ .... .97 1.3_ 74._ . 72.4 _ ._ _ 100._ _
Summary 74,7 99.6_ 1,07 1.4_ 77.8 7Z.4 123 1Z3 100.0"4

IRT Flcetonitrlle (RflTS)
1280 PPM

]]ally Mean Ik Standard Deviatlon
From 5 Feb 1991 through 21 Feb 1991
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Oatly Summationfor IRT Acetonttrtle _RATS) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 0 pl_/Relattve Humtdtty Range- 40.0 to 70.0

Da_e Me_n _ Tarqel_ Std Oev _ R_;D Maximum Mtnlmum 11 ...... N,tn ,_ N tn
5 Feb 1991 55.9 101.6% 3.38 6.0% 60.6 51.0 7 7 100.0%
6 Feb 1991 57.2 104.1% 2,65 4.6% 62.1 53.8 8 8 100.0%
7 Feb 1991 57.3 104.2% 6.29 11.0% 64.3 48.7 6 6 100.0%
8 Feb 1991 61.3 111.5% 4.37 7.1% 66.8 54.6 7 7 100.0%
9 Feb 1991 59,5 108.1% 4.20 7.1% 65.2 54.8 7 7 100.0%

10 Feb 1991 57.5 104.6% 4.89 8.2% 62.6 50.3 8 8 I00.0_
11 Feb 1991 57.4 104.3% 4.24 7.4% 62.5 51.3 7 7 100.0%
12 Feb 1991 63.6 115.7% 8.45 13.3% 72.3 54.1 6 4 66,7%

13 Feb 1991 60.4 109.7% 3.90 6.5% 65,5 55.9 6 6 100.0%
14 Feb 1991 62.8 114.2% 3.41 5.4% 66.3 58.7 7 7 100.0%
15 Feb 1991 64,6 117.5% 4.51 7.0% 68.1 57.6 6 6 100.0%
16 Feb 1991 61.1 111.2% 3.52 5,8% 65.4 56.5 7 7 100.0%
17 Feb 1991 60.2 109.5% 5.46 9.1% 64.8 52.1 8 8 100.0%
18 Feb 1991 60.4 109.8% 6.91 11.4%" 66.5 50,7 6 6 100.0%
19 Feb 1991 60,9 110.8% 5.87 9.6% 66,7 51.9 6 6 100.0%
20 Feb 1991 60.9 110.6% 2.70 4.4% 64.6 55.7 7 7 100.0%

21 Feb 199] _;7._ ]Q4,I_X 5.Q7 , 8.1_ , ,64.9 5],.7 I_ 0 _,O0.Q%.
Summary 59.8 108.7% 5.07 8.5% 72.3 48.7 117 115 98.3%

IRT Rcetonltrile (RRTS)

8 ppm
I]ai ly Me an & St andard Dev|atlon

From 5 Feb 1991 through 21 Feb 1991
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Oatly Summation for IRT Acetonltrtle (RATS} From 5 Feb 1991 through 21 Feb 1991

SummaryData for: 100 ppm/Re18ttve Humidity Range- 40.0 to 70.0

_p_e , N_n _ Taraet $td Oev , _ RSD H_xlmum Htntmum H N tn _,N _n _
5 Feb 1991 50.5 91.6% 2.59 5.1% 53.9 47.3 7 7 100.0%

6 Feb 1991 50.4 91,6% 2,54 5.0% 53.7 47.4 8 8 100.0%

7 Feb 1991 53.3 97.0% 5,05 9.5% 59.3 46.2 5 5 100.0_

8 Feb 1991 56.8 103.3% 4.98 8.7% 61,3 48,6 7 7 100.0%

9 Feb 1991 55.5 100.9% _ 3.63 6.5% 61.1 50.4 8 8 100.0_

10 Feb 1991 55.1 100.2% 4,68 8.5% 62.2 48.6 8 8 100.0%

11 Feb 1991 55.6 101.0% 4.71 8.5% 60.1 48.8 7 7 100.0%

12 Feb 1991 56.4 102.5% 5.68 10.1% 63.7 49.6 6 6 100.0%

13 Feb 1991 57.6 104.8% 1.56 2.7% 59.7 55.6 7 7 100.0%

14 Feb 1991 61.4 111.6% 3.93 6.4% 65.4 56.2 7 7 100.02

15 Feb 1991 61.3 111.5% 4.43 7.2% 65.0 54.1 7 7 100.0%

16 Feb 1991 58.3 106.0% 4.54 7.8% 64.0 52.8 7 _ 7 100.0%

17 Feb 1991 57.4 104.4% 4.58 8.0% 61.6 51.3 8 8 100.0%

18 Feb 1991 57.3 104.2% 7.31 12.8% 64.7 48.3 6 6 100.0%

19 Feb 1991 63.3 115.0_ 6.29 9.9% 69.4 55.0 6 6 100.0_

20 Feb 1991 61.7 112.2% 3.52 5.7% 66.1 57.5 7 7 100.0_

_1 Feb |9_t 57.9 _05._ 3.8_ _.7_ 63._ _.4 _ _ |00.(_
Summary 57.0 103.6% 5.42 9.5% 69.4 46.2 119 119 100.0_

IRT F1cetonltrlle (RFITS)

188 ppm

I]aily Mean & Standard Deviation
From 5 Feb 1991 through 21 Feb 1991
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Daily Summationfor IRT Acetonitrtle (Rats) From5 Feb1991 through 21 Feb 1991
SummaryData for: 400 ppm/Relattve Humidity Range= 40.0 to 70.0
Date Mean _ Tarqet S_dpev %RSD Max!mum Minimum N N tn _ N t n

5 Feb 199'1 48.6 88.4% 2.90 6.0% 51.9 45.0 7 7 100.0_
6 Feb 1991 49.0 89.0% 3.62 7.4% 53.5 44.3 8 8 100.0%
7 Feb 1991 52.9 96.2% 5,84 11.0% 58.8 44.6 6 6 100.0%
8 Feb 1991 56.5 102.7% 5.72 10.1% 61.7 47.6 7 7 100.0%
9 Feb 1991 56.0 101.8% 5.93 10.6% 61.9 48.2 8 8 100.0%

10 Feb 1991 55.1 100.2% 5.29 9.6% 8Z.7 48.7 8 8 100.0%
11 Feb 1991 56.4 102.5% 5.40 9.6% 61.4 48.0 7 7 100.0%
12 Feb 1991 56.6 102.8% 6.30 11.1% 63.0 48.8 6 6 100.0%
13 Feb 1991 57.8 105.0% 6.02 10.4% 65.0 51.0 7 7 100.0%
14 Feb 1991 59.2 107.7% 5.33 9.0% 64.5 52.4 7 7 100.0%
15 Feb 1991 62.8 114.2% 6.59 10.5% 69.3 53.0 7 7 100.0%
16 Feb 1991 60.5 110.1% 6.24 10.3% 69.7 50.9 7 7 100.0%
17 Feb 1991 59.7 108.6% 5.99 10.0% 65.0 51.1 8 8 100.0%
18 Feb 1991 59.8 108.7% 8.74 14.6% 67.5 49.1 6 6 100.0_
19 Feb 1991 58.9 107.1% 5.74 9.8% 64.4 51.2 6 6 100.0%
20 Feb 1991 53.7 97.7% 3.90 7.3X 59._ 47.8 7 7 100.0%

21 Feb 1991 _.0 94.5% . 3.43 S.6X 57.| 46.6 e .. 8 _00.1_
Summary 56.1 102.0% 6.48 11.5% 69.7 44.3 820 120 IO0.OX

IRT Rcetonitri le (Rats)

4_0 plom

Da iIy Me an _ St and ard Dev iat ion
From 5 Feb 1991 through 21 Feb 1991

I

_" i
J

t-_ 0"

I

0 , t tl,
= ,J,
® e" i ,

: Illo ,t

_ :
n,' i _

_; ,
a" i

O._j '
_='- i i ' i i i 'i I I I ' _| I _ _ • i I i _ J

_" _ ,;_ _$.,, _ _ _ ,_ _,,D _,._

B - 27



Dat1¥ Summationfor IRT Aceton|tr|le (Rats) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 1200 ppm/Relattve Humidity Range- 40.0 to 70,0
Pete Mean _ T_R_t, I Std p_V _ eSp _ax_mu111 _n_mu_ , , N _n _ _ _

5 Feb 1991 53.0 96.3% 4.20 7.9% 58.8 48.7 7 7 100,0%

6 Feb 1991 53.1 96.5% 5.79 10.9% 60.7 43.2 8 8 100.0%
7 Feb 1991 56.3 102.4% 7.77 13.8% 65.1 45.4 6 6 100.0%
8 Feb 1991 59.3 107.6% 5.74 9.7% 65.7 50.6 7 7 100.0%
9 Feb 1991 59.1 107.4% 5.11 8.6% 64.3 51.9 6 8 100,0%

10 Feb 1991 55.4 100.8% 5.87 10.6% 65.4 47.4 8 8 100.0%

11 Feb 1991 56.4 102.5% 5.01 8.9% 61.7 49,5 7 7 100.0%
12 Feb 1991 61.9 112.6% 11.66 18.8X 74.9 47.3 7 4 57.1%
13 Feb 1991 61.9 112.6% 8.15 13.2% 71.3 49.9 7 5 71.4%
14 Feb 1991 61.5 1il.9% 6.05 9.6% 72.3 54.5 7 6 85.7%
15 Feb 1991 64.9 118.0% 6.85 10.5% 70.7 54.8 7 4 57.1%
16 Feb 1991 57.5 104.6% 7.41 12.9% 69.0 46.8 7 7 100.0%
17 Feb 1991 57.9 105.3% 6.93 12.0% 64.3 47.1 8 8 100.0%
18 Feb 1991 58.0 105.4% 8.72 15.0% 65.7 46.8 6 6 100.0%
19 Feb 1991 57.9 105.3% 7.63 13.2% 64.4 47.3 6 6 100.0%
20 Feb 1991 53.1 96.5% 6.05 11.4% 59.6 43.1 7 7 100.0%

21F_b _99_ _).0 92.7_ 5.06 9.9_ .... 57.0 ., 44.7 8 8 |_0.0_,
Summary 57.5 104.5% 7.37 12.8% 74.9 41.7 121 112 92.6/.

IRT Rcetonitrt le (Rats)

12_ ppm
]_ai ly Mean & St andard Deviation

From 5 Feb 195! through 21 Feb 1991

O"

_ ,pP"

>

- 1

n,' a
Ib"

Ibo
O"

/

_-_ ! -_ _ _ .... /_l _ i •" w..... w w i _ " _ _.... 1 ' I--

_" _ _ _ _ 4_ 4._ _,_ _ _._

B - 28



Exhaust Airflow Data
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Oatly Summationfor IRT Acetonttrtle (Rats} From5 Feb1991 through 21 Feb 1991
SummaryData for: O ppm/ExhaustAtr Flow Range- 12.0 to 18.0

Date Mean %Tarqet Stc Dev %RSD M_x!mum Mlntmum N H tn _ N tq
5 Feb 1991 14.8 98.5% .02 .1% 14.8 14.7 6 6 100.0%
6 Feb 1991 14.7 98.3% .03 .2% 14.8 14.7 8 8 IO0.OX
7 Feb 1991 15.2 101.3% .11 .7X 15.3 15.0 7 7 100.0%
8 Feb 1991 15.3 102.0% .03 .2% 15.3 15.3 8 8 100.0%
9 Feb 1991 15.6 104.2% .23 1.5% 15.8 15.3 7 7 100.0%

10 Feb 1991 15.7 104.9% .04 .3% 15.8 15.7 8 8 lOO.O_
II Feb 1991 15.7 104.8% .06 .4% 15.8 15.6 7 7 100.0%
12 Feb 1991 14.9 99.6% .05 .3% 15.0 14.8 6 6 100.0%
13 Feb 1991 15.4 102.4% .03 .2% 15.4 15.3 7 7 100.0%
14 Feb 1991 15.3 102.2% .04 .3% 15.4 15.3 8 8 100.0%
15 Feb 1991 15.3 102.3% .04 .3% 15.4 15.3 8 8 100.0%
16 Feb 1991 15.3 102.0% .01 .1% 15.3 15.3 6 6 IOO.OX
17 Feb 1991 15.3 102.2% .05 .3% 15.4 15.2 8 8 100.0%
18 Feb 1991 15.1 100.6% .15 1.0_ 15.3 15.0 8 8 100,0%
19 Feb 1991 15.0 100.0% .09 .6% 15.1 14.9 8 8 100.0%
20 Feb 1991 15.1 100.7% .04 .2% 15.2 15.1 7 7 100.0%

zx r_b l_ 15.1 _00._ .03 ,¢_ _5.2 _5.; . _ . e ;O_.O',C
Summary 15.2 101.6% .29 1.9% 15.8 14.7 125 125 100.0%

_ _ ......

IRT Flcetonitrlle (Rats)

@ ppm
Dally Me an & St andard Deviatlon

From 5 Feb 1991 through 21 Feb 1991
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Datly Summationfor IRT Acetonttrtle (Ra:s) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 100 ppm/ExhaustAtr FI_ Range= 12.0 to 18.0
Date Mqpan _ '_'arqet;. _'L:Oev _ RSD Maximum Minimum N N _n _ N in

5 Feb 1991 t4.8 98.8_ .03 .21 14.9 14,8 6 6 100.0_
6 Feb 1991 14.9 99.5Z .08 .6_ 15.1 14.8 8 8 100.0_
7 Feb 1991 15.2 101.41 .09 .6_ 15.3 15.0 7 7 100.0_
8 Feb 1991 15.1 100.41 .08 .61 15.2 15.0 8 8 I00.0'/,
9 Feb 1991 15.6 104.0_ .27 1.8_ 15.9 15.0 7 7 IO0.OZ

10 Feb 1991 15.7 104.5X .04 .3X 15.8 15.6 8 8 XO0.OZ
11 Feb 1991 15.7 104.51 .06 .4X 15.8 15.6 7 7 100.0_
12 Feb 1991 14.9 99.5_ .08 .5_ 15.0 14.8 6 6 100.0_,
13 Feb 1991 14.8 98.5_ .28 1.9X 15.3 14.6 7 7 I00.0'/,
14 Feb 1991 14.6 97.1X .05 .3Y, 14.7 14.5 8 8 100._
15 Feb 1991 14.B 98.9_, .19 1.3X 15.0 14.4 8 8 100.0_
16 Feb 1991 14.9 99.ZY, .02 .2X 14.9 14.9 6 6 100.0"/,

17 Feb 1991 14.9 99.4_, .05 .3X 15.0 14.8 8 8 XO0.OZ
18 Feb 1991 14.7 97.9_ .15 1.0_ 15.0 14.6 8 8 100.0_
19 Feb 1991 14.6 97.41 .09 .6_ 14.7 14.5 8 8 100.0_
20 Feb 1991 14.7 98.0_ .04 .3_ 14.8 14.7 7 7 100.0_

21 Feb 19_)|- |4,7 _I_.|X ,I;)_t ,_ _4,0 |4.7 8. 8 100.0'_
Summary 15.0 99.82 .37 Z.SX 15.9 14.4 125 125 100.0_,

IRT Rcetonttr+le (Rats)

1_E_ ppm
i

Daily Me an _k St andard Deviation

From 5 Feb 1991 through 21 Feb 1991
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Oat]y Summat]onfor |RT Acetonitrtle (R_s) From5 Feb 1991 through 21 Feb 1991
SummaryData for: 400 ppm/ExhaustAir n:w Range- 12.0 to 18.0

Pat_ .,Mean _ Tarq_ s:_ Qev , % R$O Maxtmum.... M|n_um N H In _ N in
5 Feb 1991 15.0 99.9% .08 .5% 15.1 14.9 6 6 100.0%
6 Feb 1991 15.0 100.1X .24 1.6X 15.6 14.9 8 8 100.0_
7 Feb 1991 15.2 I01.5_ .10 .6_ 15.4 15.1 7 7 100.0%
8 Feb 1991 15.4 102.7X .08 .5_ 15.5 15.3 8 8 100.0%
9 Feb 1991 15.4 102.6Z .04 .3_ 15.5 15.4 7 7 100.0%

lO Feb 1991 15.5 103.7X .12 .8_ 15.7 15.4 8 8 100.0%
11 Feb 1991 15.7 104.4X .09 .6X 15.8 15.5 7 7 100.0%

12 Feb 1991 14.5 96.E_ .10 .7_ 14,6 14.4 5 5 100.0%
13 Feb 1991 14.9 99.4_ .06 .4_ 15.0 14.8 7 7 100.0%
14 Feb 1991 14.9 99.3_ .08 .5_ 15.0 14.8 8 8 100.0%
15 Feb 1991 14.8 98.5_ .07 .5_ 14.9 14.7 8 8 100.0%
16 Feb 1991 14.8 98.4_ .05 .4_ 14.8 14.7 6 6 100.0%
17 Feb 1991 14.8 98,6_ .05 .3X 14.9 14.7 8 8 100,0_
18 Feb 1991 14.6 97.1_ .17 1.1_ 14.9 14.5 8 8 100.0%
19 Feb 1991 14.5 96.7_ .11 .8Z 14.7 14.3 8 8 100.0%
20 Feb 1991 14.6 97.5_ .10 .7_ 14.8 14.5 8 B 100.0%

_| F_b |99I |4._ 98,P_ .|l .7_ , 14,9 |4._ _ _ ..... |_0.0_
Summary 15.0 99.8_ .37 2.5_ 15.8 14.3 125 125 100.0%

IRT Flcetonitrile (Rats)

488 ppm

Daily Mean _ Standard Deviation
From 5 Feb 1991 through 21 Feb 1991
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Da|ly Summationfor IRT Acetonttrtle (_ts) From5 Feb 1991 through 21 Feb 1991
StatuaryData for: i200 ppm/ExhaustAir now Range- 12.0 to 18.0
OOtQ M_an _ Taraet _d OPv _ _p Maximum Htntna_m N N tn _ _ _
5 Feb 1991 15.3 101.9% .09 .6Z 15.5 15.2 6 6 IO0.OZ
6 Feb 1991 14.9 99.6% .25 1.7X 15.4 14.8 8 8 100.0_
7 Feb 1991 14.9 99.7% .15 1.0X 15.2 14.7 7 7 XO0.O_
8 Feb 1991 15.1 100.6% .13 .9% 15.3 15.0 8 8 100.0_
9 Feb 1991 15.2 101.5% .25 1.7X 15.8 15.0 7 7 100.0_

10 Feb 1991 15.4 102.5% .16 1.0% 15.7 15.1 8 8 IO0.OX
11 Feb 1991 15.4 _02.8% .22 1.4% 15.8 15.3 7 7 100._
12 Feb 1991 14.7 98.2% .21 1.5% 15.0 14.5 6 6 100.0_
13 Feb 1991 15.0 99.8% .13 .9% 15.2 14.9 7 7 lOO.O_
14 Feb 1991 15.1 100.3% .14 .9% 15.3 14.9 8 8 IO0.OX
15 Feb 1991 14.9 99.6% .12 .8% 15.2 14.8 8 8 100.0_
16 Feb 1991 14.7 97.9% .34 2.3X 15.1 14.5 6 6 IO0.OX

17 Feb 1991 14.9 99.6% .26 1.8% 15.3 14.5 8 8 100.0_
18 Feb 1991 14.8 98.8% .16 1.0_ 15.1 14.7 8 8 100.0%
19 Feb 1991 14.7 98.3% .15 1.0% 15.0 14.6 8 8 lO0.OX
20 Feb 1991 14.8 98.5% .13 .9% 15.0 14.7 8 8 100.0%

21 Feb 1991 |5,0 99.7% ,|_ ,_ 15.2 ]4,7 _ _ 100.0x
Summary 15.0 100.0_ .Z7 1.8% 15.8 14.5 IZ6 126 IO0.OX

....... - . -- ....

IRT Rcetonttrt le (Rats) !I
120_ ppm I

Dai ]y Mean 8, Standard Deviatlon i
From 5 Feb 1991 through 21 Feb I991 I

O"
Am_

s-

'. .]
U 4b"

3 t

o _._

L _

- + . + . . .j_ . + + + + + _ . + + + +

OQj,-t , .... , , , ', , , , , _ , , , _ , ,
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Battelle
PacificNorthwestLaboratories
MonthlyProgressReport
forFebruary1991

EXPOSURE OPERATION DISCUSSION SHEET

INCLUDES DISCUSSIONSAND/OREXPLANATIONSOFPROBLEMSAFFECTINGANIMAL
ENVIRONMENTAND EXPOSURES. EXPLANATIONSAREINCLUDEDFORDATAIN WHICHTHERE
WEREEXCURSIONSOFDAILYMEANOR STANDARDDEVIATIONBEYONDALLOWABLE
OPERATINGLIMITSOREXCURSIONSOFINDIVIDUALDATUMBEYONDCRITICALLIMITS,

STUDY: Acetoni_le InhalationReproductiveToxicityStudy

REPORTING PERIOD: February4 - February21, 1991
NOTE: 24 HourCollectionPeriodextendsfrom -5:00 a.m. to -5:00 a.m.

COMPILED BY: R,J, W¢ig¢| "=_.,_A_ DATE: 3 / 4 ! 91
"d

IIII II II Im

CHAMBER CONCENTRATION
DATE DISCUSSIONOREXPLANATION

No problemsor excursions to reportthis month.

TEMPERATURE & RELATIVE HUMIDITY
DATE DISCUSSIONOREXPLANATION

No problemsor excursionsto reportthismonth.

CHAMBER FLOW & VACUUM
DATE DISCUSSIONOREXPLANATION

No problemsor excursions to reportthis month.
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Chamber Uniformity Data
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CHAMBER UNIFORMITY DATA SHEET

EXPOSURE ROOM NUMBER: _2
COMPOUND: AcetQnitrileIRT _

TPV MEASUREI_ ENT_;
CHAMBER: 200 p_m R _ !00 eem R

DATE: 10/30/90 10/30/90 10/29/90
SAMPLE MONITOR- MONITOR MONITOR MONITOR MONITOR

READIN of Mean READIN f Mean READIN f Mean READIN of Mean
BACK: I B 462800 98.4% 157100 99.2% 43230 99.5%

2B 464200 98.7% 156500 98.9% 43390 99.9%
3B 467300 99.4% 156800 99.0% 43610 100.4%
4B 469600 99.9% 157400 99.4% 43470 100.1%
5B 469000 99.7% 158300 100.0% 43390 99.9%
6B 470100 100.0% 158300 100.0% 43310 99.7%

FRONT: IF 470100 100.0% 159000 100.4% 43460 100.1%
21: 470900 100.1% 158400 100.1% 43500 100.2%

'< 3F 473400 100.7% 159600 100.8% 43430 100.0%
4F 473400 100.7% 159000 100.4% 43360 99.8%
5F 474200 100.8% 159700 100.9% 43510 100.2%

MEAN: 470216.7 100.0% 158316.7 100.0% 43434.2 100.0%

, * * *
• lndistinguishabtefrom WPV

WPV MEA REMENTS ...... -
""_ 479700 102.0% 160400 i0_1.2___I 43730 100.7% ]

........ 2n_l 471800 100.3%1 158600 100.0% I 43310 99.7%1

MEAN:

I Inlel.I 464'Joo I 'INLET AND EXHA -T-M-EA REME "55200 [44000 _

[Data located in appropriate daily data file]

MONITORTYPE: $1_40A BNW #: N809568
COMMENTS: -Protract_n_.___q_ientswi0tout aniir_l_ in chamber_,

ENTERED BY: MI, FldlQn DATE: 10/_1/90 REVIEWED BY: RJWeilel -_,¢,_/ DATE: | 1/16/90



CHAMBER UNIFORMITY DATA SHEET

EXPOSURE ROOM NUMBER: 332COMPOUND: Af_tonitrile IRT ........

TPV MEASUREB !ENTS
CHAMBER:J ]._ _ J._

DATE: .q_ _
SAMPLE MONITOR ' MONITOR MONITOR MONITOR MONITOR
PORT I_E-ADING % ofM_-q RFADING % ofMeA___nRFADING % ofM___B PFADING % ofMean READING % ofMean

BACK: lB
2B
3B 481900 99.9% 164600 99.6% 41340 99.6%
4B 479700 99.4% 165500 100.2% 41420 99.7%
5B 484400 100.4% 165100 99.9% 41550 100.1%
6B

FRONT: IF
2F 487100 100.9% 165300 100.1% 41620 100.2%
3F 479200 99.3% 165000 99.9% 41560 100.1%
4F 481600 99.8% 165400 100.1% 41570 100.1%
5F 484400 100.4% 165500 I00.2% 41610 100.2%
#V

MEAN: 482614.3 100.0% 165200.0 100.0% 41524.3 100.0%
TPV: 2833.98 0.6% 326.60 0.2% 104.38 0.3%

uu _pv-////////////////// 0.3% I///////////1////8 * /////I//////////// 03% I//1111/I///////// [I//////////I//////
I

._ * IndlsdngulshabhfromWPV

_PV MEASURE] dENTS
IN-LINE Is! 482600 99.4% 165700 100.4% 41740 100.1%

2nd 487100 100.3% 165300 100.1% 41620 99.8%
3rd 486700 100.3% 164200 _9.5% 41760 100.1%

MEAN: 485466.7 100.0% 165066.7 100.0% 41706.7 100-0%
WPV: 2490.65 0.5% 776.75 0.5% 75.72 0.2%

_I_ET AND EXF.AUST MEASUREMEN'] $
Inlet 505900 167200 45180

F_tb_--q! 479100 163000 412f_t
qtr:.:..",_r.c_. _.:_% Z5% 8,7%

[Data located in appropriate daily data file]

MONITOR TYPE: liP 5840 A GC BNW #: N809568
COMMENTS: M___ure.me._ntsdone wi_ animals in chambers.

ENTERED BY: MI_Fallon DATE: (_19J9t REVIEWED BY: IFQWei2el "(_I,0 DATE: 2/19_1,,0
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ANIMAL DATA

Animal Health Screen Reports
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Animal Health Screen Reports
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ARS RODENT HEALTH SCREEN REPORT

Lab no: U-12

Investigator: Mast Animal/Shipment no: 910006
Study: Acetonitrile IRT Date rc'd: 1/8/91
Building: LSL II Source: CR RI0
Room: 429 Species/Strain: Rat/CD
Date initiated: 1/28/91 Sex: M/F Age: BD 11/15/90

_: Ten rats (5M.5F) for pre-exposure health screen to
include gross necropsy, nasopharyngeal wash i_or culture,
ectoparasite exam for pinworm, serology and histopathology.

Gross Necrowsy
No significant lesions

Endogarasite/Ectowarasite exam

0/I0 * Anal tape exam for pinworm ova

•Number positive/number examined

NasoDharvn_@al culSure
0/I0 * Beta hemolytic streptococci
0/I0 Bor_etella bronchiseptica
0/I0 citrobacter _reundii
0/I0 Coagulase positive staphylococci
0/I0 Klebsiella _
0/I0 Klebsiella wneumoni_e
0/I0 Pasturella sp.
0/I0 Pseudomonas aeru_inosa
0/I0 Streptococcus oneumoniae
0/i0 Corynebacterium kutscheri

•Number of positive cultures/number cultured

Serology: Rat

0/I0 * Mvcoplasm_ p__
0/I0 Sendai virus
0/I0 Pneumonia virus of mice (Testing done at M.A.)
0/I0 RCV/SDAV (Testing done at M,A.)
0/I0 KRV/HI

•Number of positive tests/number tested

C-5



Hist,,pathology
I/I0 * Hard.gl. Occasional tiny focus of chronic

inflammation not typical of SDA virus
infection (#2)

I/I0 Trachea Focal inflammation in lamina propria (_4)

I/I0 Liver Rare tiny focus of inflammation in hepatic
parenchyma

I/I0 Hard.gl. Rare tiny focus of inflammation, not
typical of SDA virus infection

I/i0 Liver Occasional tiny to small focus of
inflammation in hepatic parenchyma

Correlation/Summary

None of the histopathologic.findings are considered
significant. There are no indications of significant infection
or other disease.

Released for Study on 2/4/91.

Released from Quarantine on 2/14/91.

Technol£0-gist rian

Mast
Evanoff
Gorham

p°2 (U-12)



® MICROBIOLOGICAL Life Sciences Center

9900 Biackwell Road ,, Rockville ,, Maryland 20850

ASSOCIATES, INC. c3o_1738-_ooo• F_x13o_1738-_o36

Our Code NTP 1613

Page 1

TO: Dr. Steve Rowe
Battelle Northwest Laboratory

P.O. Box 999

LSL-II

Richland, WA 99352 ,,_

FROM: Robert L. Peters, Ph.D.

DATE: February 14, 1991 F
SPECIMEN: i0 rat sara
RECEIVED: February 12, 1991

RESULTS: None of the tests were positive- #/u__

--- ELISA ---

S ample ID PVM RCV/S DA

U12 - 1 0.00 0.02

UI2 - 2 0.16 0.02

UI2 - 3 0.01 0.02

U12 - 4 0.00 0.02

UI2 - 5 0.00 0.02

U12 - 6 0.00 0..02

UI2 - 7 0.00 0.01

Ul2 - 8 0.00 0.01

UI2 - 9 0.01 0.00

U12 - I0 0,02 0.03

ELISA: positive value is >= 0.17 OD units

C-7
Laboratories located in Bethesda and Rock'ville, Maryland and Stifling, Scotland.



ARS RODENT HEALTH SCREEN REPORT

i

Lab no" U-23

Investigator' Mast Animal/Shipment no" 910006
Study: Acetonitrile-IRT Date rc'd: 1/8/91
Building: LSL2 Source: Charles River
Room" 332 Species/Strain: Rat/CD
Date initiated' 2/14/91 Sex: F Age: BD 11/15/90

_: One rat, #231-400PPM, was found dead on study and
submitted for necropsy.

Grgss _ecro_sy
Focus of acute hemorrhage in cerebrum. Hemorrhage seems to be

confined largely %0 the ventricles. No other gross
abmormalities •

_grre lat ion/Summary
There were no indications of trauma other than the hemorrhage

in the brain. Therefore, the hemorrhage may have occurred

spontaneous ly.

Mast
Evanoff
Boyd
Go rham
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ARS RODENT HEALTH SCREEN REPORT

Lab no: U-24

Investigator: Mast Animal/Shipment no: 910006
Study: Acetonitrile-IRT Date rc'd: I/8/91
Building: LSL2 Source: Charles River
Room: 332 Species/Strain: Rat/CD
Date initiated: 2/15/91 Sex: F Age: BD 11/15/90

_: Two female high-dose rats, #84 and _8B, were submitted
moribund for necropsy.

Gross Necropsy
2/2* Thin, rough hair coat

2/2 Only small to moderate quantities of ingesta in
gastrointestinal tract. No gross evidence of
pregnancy; reproductive tract normal.

*Number affected/number examined

_isto_athol_v
None

_orrelation/Summary
Food and water consumption we a_parently poor. The cause was

not determined. There were no in ons o fectious disease.

./Ve en

Mast
Evanoff
Boyd
Gotham
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ARS RODENT HEALTH SCREEN REPORT

Lab no: U-32

Investigator: Mast Animal/Shipment no: 910006
Study: Acetonitrile-IRT Date rc'd: 1/8/91
Building: LSL2 Source: Charles River
Room: 332 Species/Strain: Rat/CD
Date initiated: 2/19/91 Sex: F Age:BD 11/15/90

_: Ten terminal sacrifice rat sera (5 controls, 5-1200PPM)
were submitted for viral antibody testing.

Serology (BNW): Rat
0/I0 * MvcoDlasma P__
0/i0 Sendai virus
0/i0 Pneumonia virus of mice
0/I0 RCV/SDAV
0/I0 KRV/HI

*Number of positive tests/number tested

C orre lat ion/Summary

Tests for antibodies were n.egative indicating the rats had not

been exposed to any of the pathogens for w_h they were tested.

Technoi ogi/ .,'V_ !i_narian

. /' _)
Evanoff
Boyd
Gorham

C-10



APPENDIXD

DEVELOPMENTALTOXICITYDATA

Calendarof Events
Maternal Body and OrganWeights

NonpregnantFemaleBodyand OrganWeights
ReproductiveMeasuresand Fetal Data
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Calendarof Events
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Inhalation Developmental Toxicity Study of Acetonitrile in Rats:
CALENDAR OF EVENTS

Exposure levels; treatments 1-4 0, 100, 400, 1200 ppm

Ordered rats 11/21/90

Received rats (ARS#II-91-02-910006) 1/8/91

Health screen 1/28/91

Tail tattoo females 1/22/91

Released from quarantine 2/14/91

Weighed female rats 1/23/91

0dg (# positive) (A) 1/30/91 (72)

weighed, individually caged (B) I/31/91 (80)
(C) 2/1/91 (50)

(D) 2/2/91 (34)

randomized all groups 2/2/91

Moved to exposure room (6dg) (A)2/5/91
(B)2/6/91

(C)2/7/91

(D)2/8/91

(non-pregnant group) 2/8/91

Exposure 6 hours/day; 7 days/week; 4-17dg

Weighed (6dg) started exposure (A-D)2/5/91 to 2/8/91

weighed (10dg) (A-D)2/9/91 to 2/12/91

Weighed (14dg) (A-D)2/13/91 to 2/16/91

Weighed (17dg) (A-D)2/16/91 to 2/19/91

Weighed (20dg) (A-D)2/19/91 to 2/22/91

Teratology sacrifice (20dg) (A) 2/19/91
(B)2/20/91

(C) 2/21/91

(D) 2/22/91

Blood distribution sacrifice (Sdg) 2/7/91

Blood distribution sacrifice (18dg) 2/19/91

Non-pregnant group
Selected, randomized, and individually caged 2/2/91

Weighed (exposure day i) started exposure 2/8/91

Weighed (exposure day 5) 2/12/91

Weighed (exposure day i0) 2/17/91

Weighed and sacrificed 2/22/91

Fetal specimen exams completed 4/11/91
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Maternal Body and Organ Weights
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|

Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Body and Organ Weights (g) for Sperm-positive Females

TMT=0 ppm Acetonitrile

Pre-study 0 dg 6 dg ]0 dg 14 dg 17 dg 20 dg Uter Liver Kidney Adrenal
MATNO Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt Pregnant

3 240.0 265.3 308.1 327.0 339.1 366.3 412.5 75.09 16.4378 2.0385 0.0706 P
Ii 276.4 271.7 320.7 328.8 342.4 367.0 395.0 59.05 14.4457 2.1007 0.0617 P
16 260.3 284.0 315.8 333.5 353.1 369.8 409.1 71.32 14.7444 2.1243 0.0778 P
32 238.2 259.1 292.8 302.4 324.8 345.4 384.8 92.80 14.1353 2.0197 0.0783 P
38 231.0 260.0 291.5 306.7 333.5 365.1 411.9 80.10 18.3357 1.9727 0.0608 P
48 252.3 270.1 302.2 316.6 337.3 369.6 417.4 90.28 16.0187 1.8592 0.0836 P
66 242.9 258.4 301.3 316.3 338.6 362.5 400.3 68.06 15.7575 1.8687 0.0753 P
89 262.3 274.6 323.9 341.0 357.6 383.9 439.5 87.04 18.5454 2.2675 0.0810 P
95 267.3 297.1 343.6 356.3 377.9 410.4 453.7 76.62 17.6701 2.2346 0.0868 P
99 250.5 273.1 316.7 325.7 331.8 315.6 316.0 1.06 11.5296 2.5092 0.0493 NP

108 251.2 262.6 296.9 312.3 336.6 358.6 401.7 80.67 15.6574 1.8132 0.0717 P
113 252.3 266.4 301.4 316.0 330.2 372.4 412.2 93.89 14.8302 1.8971 0.0762 P
115 262.7 291.3 321.4 330.5 319.9 318.5 327.4 1.13 11.3920 2.1401 0.0771 NP
125 241.8 259.2 298.2 307.8 301.2 308.3 311.5 0.81 11.8234 2.0362 0.0637 NP
139 244.0 267.1 314.7 328.9 355.0 383.3 440.5 101.36 17.0680 2.1396 0.0815 P
158 246.7 273.6 303.4 309.2 337.9 369.7 420.3 93.59 15.4595 2.0809 0.0653 P
181 254.4 275.0 309.4 309.0 304.8 302.7 300.0 0.76 11.9054 2.2927 0.0628 NP
184 275.6 287.1 322.9 325.8 351.8 376.5 401.9 45.71 16.2368 2.4036 0.0813 P
185 237.4 241.2 282.9 299.6 327.4 352.9 409.2 96.09 16.5710 1.8713 0.0796
203 240.3 250.3 283.7 296.7 326.3 361.3 406.9 87.53 15.8465 2.0938 0.0710 P
219 266.1 279.6 309.4 315.9 338.9 372.2 420.7 86.75 15.3107 1.8043 0.0692 P
236 260.5 282.2 313.0 317.0 334.3 361.1 414.7 76.89 17.1357 2.1122 0.0778 P
243 254.9 298.8 340.9 355.4 381.3 424.0 465.8 89.20 19.0529 2.0011 0.0677 P
278 246.3 262.2 311.2 314.9 338.8 359.9 383.3 62.60 14.7356 2.1726 0.0743 P
289 245.0 254.8 285.5 283.6 275.6 258.9 245.5 0.62 18.5156 1.7749 0.0738 NP
292 231.8 255.5 294.9 309.5 340.4 374.0 421.1 92.43 15.9628 2.1593 0.0836 P

293 227.1 243.9 279.2 292.9 314.0 341.4 381.0 69.02 14.3782 2.0168 0.0626 P
312 250.7 271.4 301.7 312.9 341.7 379.4 433.5 84.75 19.3793 2.1170 0.0681 P
314 224.1 235.2 267.1 281.2 301.1 333.4 381.6 90.60 15.5357 1.8208 0.0767 P
319 240.3 261.2 302.3 312.9 311.0 301.2 302.5 0.81 11.9121 2.3348 0.0658 NP
323 241.0 258.9 298.9 306.0 327.9 344.9 372.9 24.21 16.5566 2.2078 0.0759 P
336 276.9 295.5 325.7 331.4 360.5 395.3 447.1 103.51 16.0662 2.2035 0.0793 P
373 233.5 249.8 280.7 283.9 277.1 274.8 279.2 1.00 10.1032 1.8986 0.0722 NP

Code for Pregnant Column: P=Pregnant NP=Non-Pregnant



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Body and Organ Weights (g) for Sperm-positive Females

TMT=I00 ppm Acetonitrile

Pre-study 0 dg 6 dg i0 dg 14 dg 17 dg 26 dg Uter Liver Kidney Adrenal
MATNO Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt Pregnant

1 222.8 249,8 286.5 305.5 326,5 350.5 370.3 32.01 15.6794 2.0349 0.0625 P
42 263.1 296.4 338.3 350.9 379,1 421.3 481.7 98.29 20.5389 2.3031 0.0845 P
85 243.4 253.9 287.1 296.1 313.0 339.8 381.6 69.30 14.4130 1.6776 0.0420 P
86 254.4 284.1 331.9 337.6 321,7 311.8 312.0 1.04 12.8985 2.3518 0.0581 NP
92 250.2 277.8 310.5 326.9 349.8 382.9 437.8 89.30 20.7097 2.3688 0.0813 P

122 244,0 263,5 296.0 297.3 323.2 344.2 387.5 75.71 15.3015 2.0022 0.0628 P
126 229.7 241.3 274.5 284.3 311.2 339.2 379.9 72.31 13.9242 1.8178 0.0566 P
162 252.5 267.7 318.7 323.4 351,9 379.5 420.3 84.89 17.8962 2.0353 0.0747 P
171 252.7 276.7 319.4 333.8 341.0 331.3 327.7 0.76 12,5738 2.1120 0.0838 NP
176 276.2 289.2 292.5 300.4 330.0 353.6 397.5 54.41 19.9102 2.5174 0.0698 P
190 261.3 273.1 313.3 333.5 355.0 384.9 422.4 69.22 18.1_20 2.3971 0.0865 P
208 245.6 267.4 300.9 3!9.2 351.2 380.3 427.8 83.52 16.6906 _.9230 0.0550 P
221 246.9 271.0 298.7 314.8 338.1 363.4 409.5 86.89 15.0951 1.8873 0.0858 P
224 245.7 257.6 285.1 299.3 332.4 364.6 411.8 76.16 17.6544 2.2498 0.0626 P
239 243_7 265.7 299.9 314.8 321.4 350.4 368.9 40.77 16.3314 2.2924 0.0831 P
258 253.4 275.0 311.4 324.5 353.8 377.8 431.8 82.30 17.7302 2.0789 0.0642 P
267 260.0 277.4 313.3 333.6 352.7 375.2 422.0 85.78 15.3910 1.9120 0.0727 P
271 249.1 272.8 304.8 320.4 335.1 370.6 421.9 83,94 17.3997 1.9138 0.0709 P
273 231.5 236.9 283.9 300.5 319.7 353.1 388.8 79.85 14.7330 1.9418 0.0716 P
274 248.8 262.5 310.0 324.7 346.0 371.9 420.0 92.31 15,6407 2.0503 0.0725 P
275 241.1 260.3 279.6 294.3 309.2 331.3 369.1 56,34 15.6282 2,1433 0.0710 P
276 243.6 264.1 301.3 330.0 359.0 388.0 422.7 97.42 15.7932 2.2471 0.0878 P
281 264.7 285.6 311,4 336.9 360.9 350.8 411.3 78.84 16,2243 2.1256 0.0733 P
288 264.0 290.2 336.9 33_.3 358.2 377.5 419.5 45,08 18.9769 2.4135 0.1069 P
290 237.9 258.5 288.5 303.8 320.1 356.0 397.1 84.71 16.7347 2.1541 0.0951 P
29_ 235.8 260.'S 287.9 305.9 324.1 350.4 385,9 74.40 15.5630 1.9454 0.0821 P
296 226,7 235,5 273.4 291.0 307.3 326.1 356.6 48.53 15.1758 1.9039 0.0755 P
_21 226.0 24].5 272.1 279.9 304.0 334.0 382.1 78.32 14.6787 1.8846 0.0570 P
326 260,0 285.6 327.1 344.0 375.0 406.2 461.2 98.74 17.2066 2.2462 0.0896 P
343 235.7 254.2 296,8 304.9 337.0 365.8 417.6 93.16 15,8628 1.9407 0.0561 P
348 256.8 269.1 300.6 311.1 332.4 365.8 419.0 95.33 14.7700 2.0242 0.0636 P
353 252.9 276.2 307.9 321.5 350.6 384.1 442.0 101.73 16.1699 1.9731 0.0727 P
368 236.5 261.3 314.5 340.6 333.6 331.3 341.3 0.71 14.5088 2.2811 0,0662 NP

Code for Pregnant Column: P=Pregnant NP=Non-Pregnant



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Body and Organ Weights (g) for Sperm-positive Females

TMT=400 ppm Acetonltrile

Pre-study 0 dg 6 dg I0 dg 14 dg 17 dg 20 dg Uter Liver Kidney Adrenal
MATNO Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt Pregnant

17 241.1 268.5 319.2 335.4 365.4 392.6 420.5 47.01 18.1738 2.3582 0.0751 P
28 258.1 273.0 299.9 307.7 300.1 303.8 310.6 0.73 11.9634 1.9625 0.0634 NP
30 264.4 287.9 322.9 344.4 371.2 406.9 460.3 92.41 19.1444 2.2123 0.1043 P
46 217.2 235.4 261.1 265.4 284.7 302.1 324.1 36.52 13.4965 1.9604 0.0644 P
47 253.0 265.1 302.1 308.0 331.7 356.7 401.6 70.41 18.6044 2.2138 0.I001 P
52 240.7 267.1 305.5 312.2 337.4 366.0 410.8 67.58 17.7583 1.9943 0.0717 P
73 246.3 246.8 288.2 304.3 327.7 352.5 388.6 66.14 15.9805 1.9543 0.0943 P
93 250.0 265.8 313.9 322.0 343.5 377.3 422.4 86.13 16.7963 2.0497 0.0835 P

123 235.4 251.9 280.1 292.4 320.3 344.0 385.8 66.75 15.4491 2.1843 0.0668 P
133 244.9 274.0 316.6 317.9 326.1 329.0 315.9 0.86 13.2141 2.3838 0.0706 NP
135 253.1 278.8 330.6 346.4 372.2 398.8 450.3 91.21 18.2592 2.2722 0.0804 P
137 257.3 273.0 303.4 311.3 333.9 364.8 402.9 88.23 14.3974 0.9943 0.0856 P
140 264.6 292.0 344.8 342.9 362.9 369.8 372.4 0.88 16.9917 2.9984 0.0868 NP
156 228.7 238.8 274.9 282.3 305.8 331.7 376.4 72.98 15.1821 1.9569 0.0791 P
165 229.5 257.0 289.1 305.1 327.4 355.1 408.1 87.01 16.3570 1.9788 0.0715 P
174 246.1 265.4 290.8 312.2 332.1 355.8 393.3 81.44 15.2898 2.0399 0.0734 P
188 249.8 262.7 293.5 305.9 334.9 368.3 430.6 96.37 17.1070 2.0818 0.0912 P
198 238.1 243.0 271.8 283.6 303.6 330.6 377.5 78.15 14.0007 1.9450 0.0601 P
205 242.7 255.0 285.4 312.3 332.0 365.5 416.9 80.01 18.4802 2.2222 0.0661 P
210 243.5 255.5 297.2 287.9 288.6 288.1 295.1 0.69 12.5078 2.2321 0.0602 NP
223 219.6 224.4 262.9 269.2 289.7 308.0 346.3 60.31 14.3050 1.8722 0.0617 P
235 251.8 284.0 327.5 325.3 317.4 321.5 320.5 0.66 13.0487 2.0926 0.0608 NP
270 266.0 295.8 351.9 372.9 399.4 431.6 476.5 77.29 21.0031 2.3399 0.0984 P
286 260.5 267.8 263.1 301.3 324.1 360.3 392.7 52.47 17.1173 2.0204 0.0761 P
315 250.5 276.4 321.5 334.8 362.6 392.2 446.9 80.41 18.7537 1.9371 0.0625 P
320 249.4 277.0 318.6 329.2 357.8 394.6 423.2 98.53 15.0852 1.8727 0.0970 P
342 240.5 270.4 319.3 337.7 374.4 409.6 473.9 48.08 20.3278 2.2926 0.1054 P
349 238.5 263.7 299.8 308.7 324.2 307.7 313.2 0.69 13.3444 2.0512 0.0570 NP
356 253.1 261.6 300.0 312.4 338.2 366.6 404.2 61.75 16.0404 2.0801 0.0651 P

Code for Pregnant Column: P=Pregnant NP=Non-Pregnant



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Body and Organ Weights (g) for Sperm-positive Females

TMT=I200 ppm Acetonitrile

Pre-study 0 dg 6 dg i0 dg 14 dg 17 dg 20 dg Uter Liver Kidney Adrenal
MATNO Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt (g) Wt Pregnant

14 257.2 286.6 312.7 325.5 343.1 377.9 441.5 96.28 18.7359 2.0798 0.0883 P
21 249.8 271.2 305.4 317.5 338.1 373.3 352.2 83.06 12.2329 2.3296 0.1029 P
23 243.1 271.1 302.0 295.6 315.8 349.7 392.8 77.83 15.1846 2.1701 0.0697 P
25 268.2 273.7 319.9 334.9 347.3 379.5 428.7 78.76 19.4970 2.1230 0.0728 P
31 223.9 251.5 284.1 292.5 303.3 294.9 284.0 0.79 11.5328 1.9924 0.0863 NP
34 246.8 267.4 303.1 306.7 327.8 349.1 392.5 54.13 17.7091 2.2543 0.0658 P
60 266.4 297.5 330.0 332.0 358.6 380.7 407.5 40.89 17.9237 2.2866 0.0737 P
64 242.6 267.8 318.4 334.1 351.6 381.8 430.0 85.51 18.0051 2.0588 0.0733 P
65 253.3 267.8 307.9 328.9 352.7 381.4 414.3 80.21 16.1283 2.0561 0.0943 P
87 236.5 256.0 303.4 314.2 341.3 369.4 428.8 93.11 18.7140 2.0661 0.0615 P

106 276.9 291.9 326.2 320.4 342.4 380.3 424.7 78.06 19.4136 2.0879 0.0613 P
109 236.8 264.1 306.4 311.4 284.4 245.9 213.6 0.43 10.6127 1.9928 0.1151 NP
ii0 239.5 262.6 293.3 295.0 284.1 245.1 228.9 0.98 12.1970 2.1838 0.1120 NP
151 230.9 246.5 283.6 285.9 311.8 343.2 381.8 77.11 14.7724 1.7718 0.0753 P
157 255.5 270.1 310.7 309.5 312.5 277.7 277.4 7.33 14.6889 2.5048 0.0941 P
169 258.4 279.0 315.8 336.4 368.6 405.9 457.7 94.37 18.7851 2.1463 0.0870 P
170 260.7 283.7 334.7 333.3 373.4 401.6 462.4 103.66 19.7023 2.6097 0.0702 P
218 277.7 294.3 334.1 343.6 366.3 392.4 434.6 77.74 17.2370 1.9829 0.0807 P
247 249.1 257.7 287.8 299.0 324.5 357.1 405.8 3.89 16.3491 1.9079 0.0627 P
263 236.3 243.3 275.4 288.5 305.7 334.4 372.5 78.29 13.5705 1.8577 0.0681 P
282 267.9 283.4 327.8 340.6 365.9 394.4 448.7 93.62 17.8795 2.1503 0.0681 P
311 234.4 245.5 278.6 294.4 318.0 343.3 386.4 85.08 14.6425 1.8186 0.0788 P
339 240.0 265.9 305.2 315.8 298.6 273.6 240.7 0.49 11.7154 2.0686 0.0964 NP
340 259.0 279.6 333.2 348.1 378.2 406.3 461.4 97.46 18.8514 2.2747 0.0710 P
344 243.9 268.1 315.0 325.4 320.8 322.9 314.2 0.64 12.6254 2.0427 0.0867 NP
350 249.2 261.7 302.5 313.3 345.1 375.0 415.2 87.96 16.4325 2.0856 0.0722 P
355 223.5 246.3 263.7 272.9 296.9 322.2 363.0 73.83 13.9108 1.8454 0.0650 P
358 238.9 263.9 295.6 313.3 341.5 368.4 419.3 77.52 16.9004 2.0934 0.0789 P
361 220.2 227.5 247.5 251.9 271.7 297.6 338.8 80.47 12.8425 1.6739 0.0736 P
362 267.9 300.7 349.1 354.5 378.8 408.5 456.0 96.58 17.9807 2.1849 0.0763 P
363 239.2 261.3 299.7 303.3 325.6 _47.7 386.9 72.78 14.8882 1.8693 0.0716 P

Code for Pregnant Column: P=Pregnant NP=Non-Pregnant



Nonpregnant Female Body and Organ Weights
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Inhalation Developmental Toxicity Study in Rodents: Body and Organ Weights(g) for Nonpregnant Rats

TMT=0 ppm Acetonitrlle

Pre-study Exposure Exposure Exposure Sacrifice Liver Kidney Adrenal
MATNO Wt (g) Day 1 Wt (g) Day 5 Wt (g) Day I0 Wt (g) Wt (g) Wt (g) Wt (g) Wt (g)

40 252.7 262.4 275.6 281.6 280.5 11.8629 2.2059 0.0735
79 232.5 249.9 270.6 275.8 280.8 9.8434 1.9555 0.0556
96 249.4 285.0 280.5 286.7 288.2 10.8610 2.2084 0.0777

127 229.3 256.3 268.4 269.3 283.4 10.3713 1.8781 0.0541
128 262.6 299.0 315.0 313.6 320.6 12.6562 2.5277 0.0956
175 240.3 272.4 286.9 281.8 288.5 11.1536 2.0651 0.0702
212 235.1 267.6 304.1 303.2 296.7 11.0456 2.1028 0.0635
369 246.3 293.2 339.6 336.3 326.7 13.7628 2.5804 0.0874

O
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Inhalation Developmental Toxicity Study in Rodents: Body and Organ Weights(g) for Nonpregnant Rats

TMT=100 ppm Acetonitrile

Pre-study Exposure Exposure Exposure Sacrifice Liver Kidney Adrenal
MATNO Wt (g) Day 1 Wt (g) Day 5 Wt (g) Day I0 Wt (g) Wt (g) Wt (g) Wt (g) Wt (g)

!
13 247.9 270.6 302.2 293.8 300.3 10.2010 2.0013 0.0626
98 250.4 267.4 289.9 296.4 293.9 12.2979 2.2562 0.0605

105 247.0 275.0 302.8 296.4 302.0 12.2178 2.0700 0.0559
138 259.8 289.6 326.7 333.3 335.4 13.2024 2.5007 0.0693
149 238.2 259.7 271.4 278.1 281.4 10.4132 1.8865 0.0873
200 243.3 255.9 290.9 301.0 306.5 11.3218 2.2278 0.0717
250 240.9 248.8 255.0 254.1 255.4 9.2846 1.8622 0.0694
324 258.7 281.3 287.5 291.7 302.3 10.8748 2.2732 0.0682
334 284.1 309.6 355.9 367.7 362.1 15.7153 2.5785 0.0807
352 245.7 278.2 330.0 352.1 335.0 12.3276 2.6497 0.0721

i

..A



Inhalation Developmental Toxicity Study in Rodents: Body and Organ W_Ights(g} for Nonpregnant Sats

TMT=400 ppm Acetonitrile

Pre-study Exposure Exposure Exposure Sacrifice Liver Kidney Adrenal
MATNO Wt (g) Day 1Wt (g| Day 5 Wt (g) Day i0 Wt (g) Wt (g) Wt (g) Wt (g) Wt (g}

12 251.3 265.8 290.4 289.0 297.5 11.1850 2.2257 0.0860
27 226.3 255.6 301.8 319.7 312.3 10.4480 1.9497 0.0634

102 285.5 313.9 353.0 352.0 371.5 14.6108 2.4060 0.0914
112 249.0 276.6 287.5 297.5 320.0 12.8943 2.1097 0.0777
146 226.0 248.7 286.1 295.7 286.2 10.6676 1.8706 0.0733
153 260.4 262.7 283.4 286.8 297.7 12.6961 2.2026 0.0618
161 262.9 288.9 294.5 302.2 314.6 14.5048 2.1727 0.0364
168 243.4 276.1 321.7 329.9 327.5 11.0710 2.1607 0.1015
199 264.9 286.3 290.7 299.2 317.6 13.7562 2.2185 0.0829
249 237.0 269.8 312.7 324.5 320.8 11.6423 2.0519 0.0622

!
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Inhalation Developmental Toxicity Study in Rodents: Body and Organ Weights(g) for Nonpregnant Rats

TMT=I200 ppm Acetonltr!le

Pre-study Exposure Exposure Exposure Sacrifice Liver Kidney Adrenal
MATNO Wt (g) Day 1Wt (g) Day 5 Wt (g} Day 10 Wt (g) Wt (g) Wt (g) Wt (g) Wt (g)

5 248.3 274.4 291.9 306.3 317.4 12.9284 2.2525 0.0623
39 263.5 287.8 294.9 296.6 299.8 11.5658 2.1744 0.0713
67 229.9 254.2 295.8 279.9 301.3 13.9674 2.0285 0.0836
69 260.7 286.1 339.5 361.8 346.4 12.3682 1.9491 0.0762

145 245.5 268.6 274.1 277.2 285.5 13.6313 1.9756 0.0731
242 268.5 294.8 339.5 348.8 341.5 15.0893 2.5166 0.0762
347 243.1 277.4 295.8 311.5 329.2 14.7687 2.1655 0.0714
364 239.3 265.0 287.4 286.8 291.2 13.3939 1.8991 0.0693

|
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Reproductive Measures and Fetal Data
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FetalMalformationand VariationCode

ROSK ReducedOssification- Skull
DIUR DilatedUrethra
ROST ReducedOssification- Sternebrae
ROVE ReducedOssification- Vertebrae
SURB SupernumeraryRib
RPCA RenalPelvicCavitation
ROPB ReducedOssification- Pelvis
ROPH ReducedOssification- Phalanges
MAST MisalignedSternebrae
ANUR Anury
ECOV EctopicOvary
MIRB MissingRib
MIVE MissingVertebrae
FUAD Fused Adrenals
FUKD Fused Kidneys
RURB RudimentaryRib
EDMA Edema
MOPT Microphthalamia
HEAD HemorrhagicAdrenals
MAVM MajorVesselMalformation
FUVA Fused Vertebrae
ANOR AnomalousRib
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Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

3 1 1 3.285 2 H
3 2 1 3.484 2 V
3 3 1 3.488 1 H
3 4 1 3.310 2 V
3 5 1 3.489 2 H
3 6 1 3.419 2 V ROSE
3 7 1 3.555 2 H
3 8 1 3 .219 2 V ROSK
3 9 1 3.469 1 H
3 10 2 .
3 11 1 3 577 1 V DIUR ROVE
3 12 1 3.606 2 H
3 13 1 3.764 2 V
3 14 1 3 .474 2 H ROST
3 15 1 3 .475 1 V ROSE

II 1 1 3 .617 1 V ROSE
II 2 1 3.520 2 H
Ii 3 2
II 4 2 .
ii 5 1 3 692 1 V
II 6 1 3.691 2 H
11 7 1 3. 531 2 V ROSE

CD II 8 1 3.901 1 H
, Ii 9 1 3. 777 1 V ROVE
_o I! I0 1 3.860 1 H
cJ Ii II 1 3.611 1 V

Ii 12 1 3.401 2 H
ii 13 1 3.472 2 V
II 14 1 3.728 1 H
16 1 2
16 2 2 .
16 3 1 3 223 2 V ROSE
16 4 1 3.423 2 H
16 5 1 3 .210 2 V ROVE
16 6 1 3.322 1 H
16 7 1 3.545 2 V
16 8 1 2.994 2 H
16 9 1 3.266 1 V
16 10 1 3.265 2 H
16 11 1 3.418 1 V
16 12 1 3.232 1 H
16 13 1 3.180 2 V
16 14 2 .
16 15 1 3 137 1 H
16 16 1 3.520 1 V
16 17 1 3.475 2 H
32 1 ! 3.292 1 V

Status: 1 - Live; 2 = Early Resorption; 4 - Late Resorption; 5 = Dead
Sex: Male - i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonltrlle In Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

32 2 1 3.416 2 H ROST
32 3 1 3.445 1 V
32 4 1 3.047 2 H
32 5 1 3.277 2 V
32 6 1 3.501 2 H
32 7 1 3.391 2 V
32 8 1 3. 613 1 H
32 9 1 3.354 2 V
32 i0 1 3 .113 1 H
32 ii 1 2.623 2 V ROST
32 12 1 3.067 2 H
32 13 1 3.284 2 V
32 14 1 3.196 2 H
32 15 1 3.460 1 V
32 16 1 3.254 1 H
32 17 1 3.098 2 V
32 18 1 3.291 1 H
32 19 1 3.624 1 V
38 1 1 2.771 1 V ROSK ROVE
38 2 1 3.166 2 H
38 3 1 3.359 1 V ROSK

38 4 1 3.305 2 H
, 38 5 1 3.245 1 V ROSK

38 6 1 3.173 1 H
38 7 1 3.335 1 V
38 8 1 3.251 2 H
38 9 1 2.957 2 V
38 i0 1 3.014 2 H ROST
38 II 1 3.180 1 V
38 12 1 3.147 1 H
38 13 1 3.228 2 V
38 14 1 3.319 1 H ROVE
38 15 1 3.189 1 v ROSK
38 16 1 3.239 1 H SURB
48 1 1 3.781 1 H
48 2 1 3.751 1 V
48 3 1 3.592 2 H
48 4 1 3.802 2 V SURB
48 5 1 3.553 2 H
48 6 1 3.462 2 v ROST
48 7 1 3.494 1 H
48 8 1 3.710 1 V
48 9 1 3.365 2 H
48 10 1 3.794 1 V
48 II 1 3.667 1 H
48 12 1 3.647 1 V

Status: 1 = Live; 2 = Early Resorption; 4 - Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile
(continued}

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

48 13 1 3.963 1 H
48 14 1 3.341 1 V
48 15 1 3.508 2 H
48 16 1 3.680 1 ' V
66 1 1 2.849 2 V DIUR RPCA
66 2 1 2.989 2 H I
66 3 2
66 4 1 3.068 v
66 5 1 2.677 2 H
66 6 1 3.105 2 V
66 7 1 3.404 1 H
66 8 1 3.219 1 V
66 9 1 3.026 1 H
66 I0 1 3.448 1 V ROST
66 ii 1 3.580 1 H
66 12 1 3.284 2 V
66 13 4
66 14 1 3"729 i H
66 15 I 3.811 I V ROST
89 1 1 3.711 2 H
89 2 1 3.689 2 V

_D 89 3 1 4.078 1 H
, 89 4 2 . .

_o 89 5 1 3 569 2 V
tn 89 6 1 3.837 1 H SURB

89 7 1 3.673 2 V ROVE
89 8 1 3.500 1 H
89 9 1 3.563 2 V
89 i0 1 3.630 2 H
89 II 1 4.149 1 V SURB
89 12 1 4.104 1 H SURB
89 13 1 3.831 1 V
89 14 1 3.871 2 H
89 15 1 3.656 2 V
89 16 1 3.782 2 H ROVE
95 1 1 2.935 1 V DIUR
95 2 1 3.174 2 H
95 3 1 3.003 2 V
95 4 1 3.290 1 H
95 5 1 3.259 1 V DIUR
95 6 1 3.546 1 H
95 7 1 3.292 1 V
95 8 1 3.639 1 H
95 9 1 3.014 1 V
95 10 1 3.473 1 H
95 ii 1 3.164 1 V

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT-0 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

95 12 1 3.554 2 H
95 13 1 2.911 2 V
95 14 4 .
95 15 1 3 603 1 H
95 16 1 3.340 1 V

108 1 1 3.666 2 H
108 2 1 3.827 1 V
108 3 1 3.912 2 H
108 4 1 3.537 2 V
108 5 1 4.014 1 H
108 6 1 3.947 1 V
108 7 1 3.758 2 H
108 8 1 3.746 1 V
108 9 1 3.907 2 H
108 10 1 3.593 2 V
108 Ii 1 4.076 1 H
108 12 1 4.013 2 V
108 13 1 4.072 1 H
108 14 1 4.197 1 V DIUR
113 1 1 3.116 2 V ROST ROPB

113 2 1 3.151 1 H ROPB ROPH
113 3 1 3.645 1 V ROPB

, 113 4 1 3.826 1 H ROPB ROPH SURB
_0 113 5 1 3.434 2 V DIUR
c_ 113 6 1 3.681 1 H ROPB ROPH

113 7 1 3.547 1 V ROSK ROPB
113 8 1 3,402 2 H ROVE ROPH
113 9 1 3.891 1 V ROSK
113 I0 1 3.321 2 H ROPB
113 II 1 2.920 2 V ROSK ROST
113 12 1 3.363 2 H
113 13 1 2.575 2 V
113 14 1 3.473 2 H ROST ROPB
113 15 1 3.201 2 V ROSK
113 16 1 3.453 2 H ROPB ROPH
113 17 1 3.402 2 V ROST

113 18 1 3.839 1 H
139 1 1 3.700 1 H
139 2 1 3.824 2 V ROSK
139 3 1 3.792 2 H

il
! 139 4 1 3.707 1 V ROST
_ 139 5 1 3.870 1 H
i: 139 6 1 3.739 1 V

139 7 1 3.750 1 H
139 8 1 3.750 1 V ROSK ROST

_ 139 9 1 3.915 1 H

Status: 1 - Live; 2 - Early Resorption; 4 - Late Resorption; 5 - Dead
Sex: Male - i; Female - 2;

i
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Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT-0 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

139 i0 1 3.705 1 V
139 II 1 3.769 1 H
139 12 1 3.778 1 V ROSK
139 13 1 3.845 1 H
139 14 1 3.932 1 V ROSK
139 15 1 3.197 2 H ROVE
139 16 1 3.925 2 v
139 17 1 3.874 1 H
139 18 1 3.825 1 V
158 1 1 3.640 2 H
158 2 1 3.471 2 V
158 3 1 3.671 1 H
158 4 1 3.270 2 V
158 5 1 3.734 1 H
158 6 1 3.324 2 V
158 7 1 3.810 1 H
158 8 1 3.790 1 V
158 9 1 3.693 2 H
158 10 1 3.541 1 V
158 Ii 1 3.284 2 H
158 12 1 3.780 2 V DIUR

_3 158 13 1 3.086 2 H ROST
, 158 14 1 3.918 1 V
ro 158 15 1 2.821 2 H ROST
-4 158 16 1 3.397 2 V

158 17 1 4.076 1 H
184 1 1 3.511 2 V ROSK
184 2 1 3.594 1 H
184 3 1 3.665 2 V
184 4 2 . --

184 5 1 3 369 2 H
184 6 1 3.753 1 V ROSK
184 7 1 3.635 1 H
184 8 1 3.688 1 V
184 9 1 3.426 2 H
185 1 1 2.770 2 H ROPB ROPH
185 2 1 3.259 2 V ROSK
185 3 1 3.406 1 H
185 4 1 3.445 1 V ROSK
185 5 1 3.605 1 H
185 6 1 3.655 1 V ROS'f
185 7 1 2.806 1 H ROST ROPB
185 8 1 3.311 1 V

: 185 9 1 3.306 1 H
185 I0 1 3.292 1 V ROST
185 II 1 3.214 1 H

Status: 1 m Live; 2 = Early Resorption; 4 - Late Resorption; 5 = Dead
Sex: Male - I; Female _ 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Slte Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

185 12 1 2.926 2 V ROST
185 13 1 2.842 2 H ROST ROPB
185 14 1 3.385 1 , V
185 15 1 3.014 2 H
185 16 1 3.399 2 V ROSK
185 17 1 3.370 2 H
185 18 2
185 19 1 3"681 i V
185 20 I 3.476 2 H
203 1 1 3.167 1 H ROST
203 2 1 3.406 2 V
203 3 1 3.737 1 H
203 4 1 3.752 1 V DIUR ROST
203 5 1 3.507 2 H
203 6 1 3.633 1 V DiUR
203 7 1 3.593 2 H
203 8 2
203 9 1 3_564 _ v
203 10 1 3.783 1 H
203 11 1 3.741 2 v
203 12 1 3.503 2
203 13 2

' 203 14 1 3.800" { V DIUR
203 15 1 4.093 1 H
203 16 1 3.992 1 V DIUR
203 17 1 3.643 1 V DIUR
203 18 1 3.987 1 H

_ 1 1 3.640 2 V
219 2 1 3.564 2 H
219 3 1 3.602 2 V ROSK
219 4 1 3.694 1 H
219 5 1 3.644 2 V ROSK ROVE
219 6 1 3.689 1 H
219 7 1 3.862 1 V ROVE
219 8 1 3.854 1 H
219 9 1 3.401 2 V
219 10 1 3.359 1 H
219 ii 1 3.558 2 V ROSK
219 12 1 3.363 2 H ROVE
219 13 1 3.816 1 V
219 14 1 3.971 1 H
219 15 1 3.714 1 V ROVE
219 16 1 3.630 1 H
236 1 1 3.284 1 H
236 2 1 3.371 1 V ROPB
236 3 1 3.506 2 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = 1; Female = 2;

i
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Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile
(continued)

Feta] Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

236 4 1 3.514 2 V
236 5 1 3.461 1 H
236 6 4 i
236 7 1 2[776 { V ROST ROPB
236 8 1 3.582 1 H
236 9 1 3.345 2 V
236 10 1 3.454 2 H
236 ii 2
236 12 1 3_261 _ v
236 13 1 3.567 1 H
236 14 l 3.956 _ v
236 15 1 3.706 _ H
236 16 1 3.062 1 v
243 1 1 2.sgs 2 H R0ST
243 2 1 3.174 2 v
243 3 1 3.717 1 H
243 4 1 3.502 1 v
243 5 2
243 6 1 3_846 { H sum
243 7 2
243 8 l 3[605 2 V

c, 243 9 1 3.o41 1 H
#

rO 243 i0 i 3.607 2 V SURB
243 II 1 3.265 2 H
243 !2 1 3.272 2 V
243 13 1 3.377 2 H
243 14 1 3.453 1 V
243 15 1 3.355 2 H
243 16 1 3.347 2 V
243 17 1 3.304 2 H
243 18 1 3.637 1 V
243 19 1 3.545 2 H
278 1 1 3.729 1 V
278 2 1 3.620 2 H SURB
278 3 1 3.877 1 V
278 4 1 3.661 2 H
278 5 2 .
278 6 1 3 333 2 V
278 7 1 3.207 2 H ROVE
278 8 1 3.563 1 V
278 9 I 3.659 2 H SURB
278 I0 1 3.548 2 V
278 ii 1 3.301 1 H
278 12 1 3.613 2 V
292 1 1 2.581 1 H ROPB
292 2 1 3.228 2 V ROST ROVE

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

292 3 1 3.413 1 H
292 4 1 3.366 1 V
292 5 1 3.374 1 , H
292 6 1 3.346 2 V
292 7 1 3. 319 2 H
292 8 1 3.190 2 V
2_2 9 2
292 I0 2 .
292 Ii 1 3 518 1 H ROVE
292 12 1 3. 375 1 V
292 13 1 3.302 2 H
292 14 1 3.239 2 V
292 15 1 3. 357 2 H
292 16 1 3.354 2 V
292 17 1 3.225 2 H
292 18 1 3.344 1 V
292 19 1 3.252 2 H
292 20 1 3. 474 2 V ROVE
293 1 1 3.228 2 H
293 2 1 3.707 1 V
293 3 2 .

293 4 1 3 317 2 H
293 5 1 3 .822 1 V ROVE ROST MASTe

Cu 293 6 1 3.361 1 H
O 293 7 2 .

293 8 2 .
293 9 1 3 478 2 V
293 I0 1 3.494 2 H
293 II 1 3.388 2 V
293 12 1 3. 528 1 H ROVE
293 13 1 3. 302 2 V ROSK
293 14 1 3.458 2 H

" 293 15 1 3.292 2 V
293 16 1 4.108 1 H
312 1 1 2. 702 1 V ROSK
312 2 I 2. 706 2 H ROST
312 3 1 3.384 2 V
312 4 1 3.312 2 H
312 5 1 3 377 1 V
312 6 1 3.606 1 H

312 7 1 3.496 1 V
312 8 1 3.366 1 H
312 9 1 3.319 1 V
312 10 1 3.143 1 H
312 ii 1 3.307 1 V
312 12 1 2. 928 2 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female -- 2;

2



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=0 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

312 13 1 3.055 2 V
312 14 1 2.946 2 H
312 15 1 3.049 2 V ROST
312 16 1 3.285 2 H
314 1 1 3.061 1 H
314 2 1 3.335 2 V
314 3 1 3.280 1 H
314 4 1 3.351 1 V
314 5 1 3.594 1 H
314 6 1 3.770 1 V
314 7 1 3.754 1 H
314 8 1 3.602 1 V ROVE
314 9 1 3.571 2 H
314 10 1 3.552 2 V
314 Ii 1 3.739 1 H
314 12 1 3.472 2 V
314 13 1 3.832 1 H
314 14 1 3.489 1 V
314 15 1 3.443 2 H
314 16 1 3.480 2 V
314 17 1 3.429 2 H

_D 314 18 2 .
' 323 1 1 3 795 1 V
eJ 323 2 1 3.826 1 H

323 3 2 i
323 4 1 3"884 1 V ROSK
323 5 1 3.381 2 H
336 1 1 3.785 2 H
336 2 1 3.995 1 V
336 3 1 3.823 2 H
336 4 1 3.550 2 V
336 5 1 3.766 2 H
336 6 1 4.411 1 V ROST
336 7 1 4.084 1 H
336 8 1 3.939 2 V ROSK

i 336 9 1 4.147 2 H
336 i0 1 4.108 1 V ROST

i 336 ii 1 4.150 1 H
i 336 12 1 4.031 1 V

336 13 1 4.010 2 H
i 336 14 1 3.842 1 V

336 15 1 4.402 1 H
! 336 16 1 3 838 2 V

336 17 1 4.273 1 H

Status: I = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
i Sex: Male = i; Female = 2;

I



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

1 1 1 3.756 1 H
1 2 1 4 .077 1 V SURB
1 3 1 3.661 2 H
1 4 2
1 5 1 3"681 2 V
I 6 I 3.805 1 H SURB

42 1 1 3.755 2 V
42 2 1 3.575 1 H ROVE
42 3 1 3.727 1 V ROVE ROPB
42 4 1 3.895 1 H ROVE
42 5 1 3.780 1 V
42 6 1 3.844 2 H
42 7 1 3.852 2 V ROVE
42 8 1 4.100 1 H ROPB
42 9 1 3.559 2 V
42 i0 1 3.546 1 H ROVE ROPB ROPH
42 II 1 3.582 2 V
42 12 1 3.507 2 H
42 13 1 3.999 1 V
42 14 1 3.802 2 H
42 15 1 3.464 2 V
42 16 1 3.520 2 H ROVE

_D 42 17 1 3.389 2 V ROVE
, 85 1 1 3.060 1 H
O_ 85 2 1 3.286 2 V
_O 85 3 1 3.540 1 H

85 4 1 3.273 2 V
85 5 2
85 6 1 3[592 {
85 7 2
85 8 1 3 691 i v
85 9 1 3.771 1 H
85 I0 1 3.556 2 V
85 ii 1 3.527 2 H
85 12 1 3.448 1 V DIUR RPCA
85 13 1 2.984 2 H
85 14 1 3.460 1 V
85 15 1 3.236 2 H
92 1 1 3.224 1 H ROST
92 2 1 3.399 2 V DIUR ROST ROVE
92 3 1 3.588 1 H
92 4 1 3.640 1 V
92 5 1 3.723 1 H
92 6 1 3.374 1 V
92 7 1 3.109 2 H
92 8 1 2.461 2 V ROST
92 9 1 3.171 2 H

Status: 1 = Live: 2 = Early Resorption; 4 = Late Resorption: 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

92 i0 2
92 II 1 3 "265 2 V
92 12 1 3.612 1 H
92 13 1 3. 389 1 V
92 14 1 3.243 2 H ROVE
92 15 1 3. 608 1 V ROST
92 16 1 3. 399 2 H ROST
92 17 1 3. 318 1 V ROST
92 18 1 3.374 1 H

122 1 1 3.156 2 V
122 2 1 3.592 2 H
122 3 1 3.588 2 V
122 4 1 3.773 1 H
122 5 1 3. 673 2 V SURB
122 6 2
122 7 1 3" 345 2 H ROVE
122 8 1 3. 514 2 V DIUR
122 9 1 3.757 2 H
122 I0 1 3. 327 2 V SHRB
122 ii 1 3.589 2 H
122 12 1 3.551 2 V

[D 122 13 1 3. 905 1 H
' 122 14 1 3. 736 2 V SURB
O_ 122 15 1 3.814 1 HtJ

126 1 1 2.904 2 V j
126 2 1 3.229 2 H
126 3 1 3. 340 1 V ROSK ROST
126 4 1 3.334 2 H
126 5 1 3.337 2 V
126 6 1 3.473 1 H
126 7 1 3.422 2 V
126 8 1 3.314 2 H
126 9 1 3.297 2 V
126 I0 1 3.494 1 H
126 11 1 3.169 2 V ROST MAST
126 12 1 3.353 2 H
126 13 1 3.355 1 V
126 14 1 3.402 1 H
162 1 2 .
162 2 1 3 532 { H
162 3 1 3.544 1 V
162 4 1 3.199 2 H SURB
162 5 1 3.384 2 V
162 6 1 3 .657 1 H SURB

i_ 162 7 1 3.455 2 V
162 8 1 3.446 1 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

no Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

162 9 1 3. 650 1 V SURB
162 10 1 3. 537 1 H ROST SURB
162 ii 1 3.544 1 V
162 12 1 3. 632 1 H
162 13 1 3.205 2 V
162 14 1 3. 849 1 H ROVE
162 15 1 3. 338 2 V ROVE
162 16 1 3. 623 1 H
162 17 1 3. 038 2 V ROST
176 1 1 2. 863 1 H ROPB
176 2 1 3. 013 1 V ROPB
176 3 1 3.227 2 H ROST
176 4 2 .
176 5 1 3 098 2 V
176 6 1 3.082 1 H J
176 7 1 2,860 1 V
176 8 1 2.519 2 H ROST ROPB
176 9 1 2.911 2 V
176 I0 2 .
176 ii 1 2 931 2 H ROST SURB
176 12 1 2 .414 1 V ROST ROPB ROPH
176 13 4

, 176 14 2 .
co 176 15 1 3 372 { H

176 16 2
190 1 4 .
190 2 1 3 377 2 H
190 3 1 3. 908 2 V ROVE
190 4 1 4.065 1 H
190 5 1 3.357 2 V
190 6 1 4.041 1 H
190 7 1 3.824 2 V
190 8 1 3.202 2 H
190 9 1 3.503 2 V
190 i0 2 .
190 Ii 1 3 477 2 H
190 12 1 3.931 2 V
190 13 1 3.725 1 H
190 14 1 3.638 2 V
208 1 1 3.481 1 H
208 2 1 3,436 2 V ROSK
208 3 1 3.600 2 H
208 4 1 3. 573 1 V ROSK

208 5 2 .
208 6 1 3 567 2 H
208 7 1 3.432 2 V

_ Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;

j



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

208 8 1 3.457 1 H
208 9 1 3.646 ! V
208 I0 1 3.293 1 , H
208 Ii 1 3.697 1 ' V ROSK
208 12 1 3.357 2 H
208 13 1 3.264 2 V
208 14 1 3.308 2 H
208 15 1 3.533 1 V
208 16 1 3.517 2 H
208 17 1 3.486 2 V
221 1 1 3.523 1 H
221 2 1 3.579 2 V
221 3 1 3.548 1 H
221 4 1 3.457 2 V
221 5 1 3.807 1 H
221 6 1 3.599 1 V ROSK
221 7 1 3.728 1 H
221 8 1 3.690 i V
221 9 2 .
221 I0 1 3 490 { H
221 Ii 1 3.618 1 V ROSK
221 12 1 2.797 2 H ROST SURB

' 221 13 1 3.688 2 V ROSK
£o
tn 221 14 1 3.552 2 H

221 15 1 3.690 1 V ROSK
221 16 1 3.725 2 H
221 17 1 3.537 2 V ROSK
224 1 1 2.952 2 v ROST
224 2 1 3.453 2 H
224 3 1 3.321 1 V ROST
224 4 2 .
224 5 1 2 685 2 H ROST
224 6 1 2.976 1 V
224 7 1 3.404 2 H ROVE
224 8 1 3.589 1 V
224 9 4 .
224 I0 1 3 497 2 H
224 Ii 1 3.335 2 V
224 12 1 2.898 2 H
224 13 1 3.567 1 V
224 14 1 3.327 2 H
224 15 1 3.599 1 V
224 16 1 3.556 1 H
239 1 1 1.453 2 V ROSK ROST SURB ROPB ROVE
239 2 1 3.295 2 H SURB
239 3 1 3.501 1 V ROSK

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



!

Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 _ 8 9 I0

239 4 1 3.641 2 H
239 5 1 3.243 2 V ROVE
239 6 1 3.339 2 H
239 7 1 3.731 1 V ROSK
258 1 1 3.600 1 V
258 2 1 3.332 2 H
258 3 1 3.537 2 V
258 4 1 3.561 2 H
258 5 1 3.443 2 V ROST ROVE SURB
258 6 1 3.959 1 H
258 7 1 2.997 2 V SURB
258 8 1 4.008 1 H
258 9 1 3.676 1 V
258 I0 1 3.696 1 H
258 ii 1 3.433 2 V DIUR ROSK
258 12 1 3.923 1 H
258 13 1 3.592 1 V ROST SURB
258 14 1 3.730 1 H ROST
258 15 1 3.663 1 V
267 1 1 3.722 2 H SURB ROPH
267 2 1 3.857 2 V DIUR
267 3 1 3.799 2 H

, 267 4 1 3. 620 2 V DIUR
QJ 267 5 1 3.981 2 H
C_

267 6 1 3.854 2 V
267 7 1 3.479 2 H
267 8 1 3.143 2 V ROVE
267 9 1 4.110 1 H
267 I0 1 3.788 2 V
267 ii 1 3.701 2 H
267 12 1 3.668 2 v
267 13 1 3.589 2 H
267 14 1 3.993 2 V DIUR ROVE
267 15 1 3.947 1 H
271 1 4 .
271 2 1 3 743 1 H
271 3 1 4.183 1 V
271 4 1 4.115 1 H
271 5 1 3.469 2 V
271 6 1 3.675 2 H
271 7 ! 4.011 1 V
271 8 1 3.796 2 H
271 9 1 3.g23 1 V SURB
271 10 1 4.039 1 H
271 ii 1 4.042 1 V
271 12 1 4.059 1 H SURB

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2:



Inhalation Developmental Toxicity Study of Acetonltrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

271 13 1 3.916 1 V
271 14 1 3.912 2 H
271 15 1 4.052 1 V
273 1 1 4.060 1 H SURB
273 2 1 3.257 1 V ROVE FURB
273 3 1 3.937 1 H
273 4 1 3.213 2 V RO%_
273 5 1 3.558 1 H
273 6 1 3.828 2 V
273 7 1 3.684 2 H
273 8 1 4.119 1 V ROSK
273 9 1 3.597 1 H
273 10 1 3.815 2 V
273 II 2
273 12 1 3"821 2 H
273 13 1 3.719 1 V
273 14 1 3.601 2 H
273 15 1 3.329 2 V ROSK
274 1 2 .
274 2 2
274 3 2

_D 274 4 1 3"482 "1 V ROSK ROPB
, 274 5 1 3.586 2 H

274 6 1 3.728 1 V
274 7 1 3.487 2 H
274 8 1 3.556 1 V ROST
274 9 1 2.974 1 H ROST i

274 I0 1 3.709 1 V ROST ROSK I
274 !i 1 3.443 2 H
274 12 1 3.629 1 V ROPB
274 13 1 2.298 2 H ROPB ROST SURB ROPH
274 14 1 3.045 1 V ROSK
274 15 1 3.073 2 H
274 16 1 3.066 2 V SURB
274 17 1 3.601 1 H SURB
274 18 1 3.638 2 V
274 19 1 3.436 2 H
274 20 1 3.303 1 V
275 1 1 2.757 2 H ROST
275 2 1 3.296 2 V
275 3 1 3.245 1 H
275 4 1 2.809 2 V
275 5 1 3.062 1 H
275 6 1 3.177 1 V ROST
275 7 1 3.265 1 H
275 8 1 3.121 2 V

Status: 1 = Live; 2 = Early Resorption: 4 = Late Resorption: 5 = Dead
Sex: Male z I; Female z 2;



Inhalation Developmental Toxicity Study of Acetonltrile in Rodents: Raw Rat Fetal Data

TMT_I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

275 9 1 3.632 1 H
275 I0 1 3.125 2 V
275 II 1 3.034 1 H z
276 1 1 3.666 2 V
276 2 1 3.584 2 H
276 3 1 3.782 2 V ROVE
276 4 1 3.795 1 H
276 5 1 3.916 1 V
276 6 1 3.671 2 H
276 7 1 3.949 2 V
276 8 1 4.151 1 H
276 9 1 3.959 2 V ROSK
276 i0 1 3.909 1 H
276 ii 1 4.043 2 V
276 12 1 3.950 1 H
276 13 i 3.915 2 V
276 14 1 3.639 2 H
276 15 1 4.179 1 V
276 16 2
276 17 1 3"679 2 H
276 18 1 3.515 2 V

_D 281 1 1 3.513 1 V DIUR RPCA
281 2 2| -

281 3 1 2 911 1 H
281 4 1 1.969 2 V ROSK ROST ROVE ROPB SURB ROPH
281 5 1 3.763 1 H
281 6 1 3.631 1 V DIUR
281 7 1 3.611 2 H
281 8 2
281 9 2
281 I0 1 3"611 i V
281 ii I 3.398 2 H
281 12 1 3.117 1 V
281 13 1 3.552 2 H
281 14 1 3.434 2 V
281 15 1 3.068 2 H
281 16 1 2.709 2 V ANUR ECOV MIRB MIVE FUAD FUKD
281 17 1 3.954 1 H
281 18 1 3.718 1 V
288 1 1 3.448 1 H SURB ROPB
288 2 1 3.158 2 V SURB
288 3 1 3.361 1 H SURB
288 4 2
288 5 1 2 885 v
288 6 1 3.319 I .
288 7 1 3.323 2 V

Status: 1 = Live; 2 = Early Resorption; 4 - Late Resorption; 5 = Dead
Sex: Male - I; Female - 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

288 8 1 2. 892 1 H ROST ROPB SURB
288 9 1 3.179 2 V SURB
290 1 1 2. 690 2 V ROVE
290 2 1 3.335 1 H
290 3 1 3.495 2 V
290 4 1 3.688 2 H
290 5 1 3.323 2 V
290 6 1 3.528 2 H
290 7 1 3.727 1 V
290 8 1 3.583 1 H
290 9 1 3.533 1 V
290 10 1 3. 220 2 H RURB
290 II 1 3.310 2 V
290 12 1 3.442 1 H
290 13 1 3.496 2 V
290 14 1 3.636 2 H
290 15 1 3.707 1 V
290 16 1 3. 433 2 H SURB
291 1 4 .
291 2 1 3 333 1 H
291 3 3.857 1 V

291 4 1 3.658 1 H
, 291 5 1 3.418 2 V
OJ 291 6 1 3.803 1 H
UD 291 7 4

291 8 1 3"549 2 V
291 9 1 3.053 2 H
291 10 1 3.931 1 V
291 ii 1 3. 889 1 H ROST
291 12 1 3.429 2 V
291 13 1 3. 296 2 H ROST
291 14 1 3. 543 2 V ROVE
291 15 1 3.782 1 H
291 16 1 3.614 2 V
296 1 1 4.023 1 H
296 2 1 3.927 2 V
296 3 1 4.217 1 H
296 4 1 4.007 2 V
296 5 1 3.940 2 H
296 6 1 4.145 1 V
296 7 1 3.840 2 H
296 8 I 4.089 1 V
321 1 1 3.446 1 H
321 2 1 3. 881 1 V DIUR
321 3 1 3. 669 1 H
321 4 1 3.766 1 V

Status: 1 = Live; 2 z Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female z 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT-100 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

321 5 1 3.382 1 H
321 6 1 3.760 1 V !
321 7 1 3.826 1 H
321 8 1 3.347 1 ' V
321 9 1 3.289 2 H ROPB
321 I0 1 3.640 1 V
321 Ii 1 3.488 2 H
321 12 1 3.529 2 V
321 13 1 3.777 1 H
321 14 1 3.486 1 V
326 1 1 3.371 2 V
326 2 1 3. 800 1 H ROVE
326 3 1 2.786 1 V
326 4 1 3. 810 2 H ROVE
326 5 1 3. 909 1 V
326 6 1 3.538 2 H
326 7 1 3.525 1 V
326 8 ! 3. 710 2 H
326 9 1 3. 761 2 V ROVE
326 i0 1 3. 673 1 H
326 ii 1 3. 645 2 V ROSK

CD 326 12 1 3. 754 1 H ROST
, 326 13 1 3. 812 1 V ROVE

326 14 1 3.493 2 H
o 326 15 1 3. 502 1 V DIUR

326 16 1 3. 673 1 H
326 17 1 3.890 2 V

326 18 1 4. 124 1 H
343 1 1 3. 540 2 V SURB

: 343 2 1 3.867 1 H S_RB
i 343 3 1 3.933 1 V

343 4 1 3. 492 2 H SURB ROVE
343 5 1 3. 652 2 V
343 6 1 3.626 1 H

i 343 7 1 3. 691 1 V ROVE
343 8 1 3. 699 2 H
343 9 1 3. 749 1 V ROVE SURB ROST
343 I0 1 3. 590 1 H SURB
343 II 1 3. 651 1 V SURB

i 343 12 1 3.417 2 H
i 343 13 1 3.459 2 V

343 14 1 3.694 1 H
i 343 15 1 3.597 1 V
I 343 16 1 3. 629 2 H ROVE

343 17 1 3. 686 1 V SURB
348 1 1 3. 794 1 H ROST

Status: 1 - Live; 2 - Early Resorption; 4 - Late Resorption: 5 - Dead
Sex: Male - I; Female m 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I00 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 _ 3 4 5 6 7 8 9 i0

348 2 1 3. 142 1 V ROVE SURB
348 3 1 3.696 1 H
348 4 1 3.404 2 V
348 5 1 3.693 1 H
348 6 1 3.340 2 V
348 7 i 3.984 1 H
348 8 1 3.907 1 V ROVE
348 9 1 3.777 1 H
348 10 1 3.596 2 V
348 Ii 1 3.901 1 H ROPH
348 12 1 3.149 2 V
348 13 1 3.668 1 H
348 14 1 3.658 1 V
348 15 1 3.548 2 H
348 16 1 3.823 1 V DIUR
348 17 1 3.489 2 H
348 18 1 3.525 2 V
353 1 1 3.601 1 H ROVE ROPB ROPH
353 2 1 3.722 2 V ROVE
353 3 1 3.942 1 H ROVE
353 4 1 3.995 1 V ROSK ROPH

CD 353 5 1 3.974 1 H
, 353 6 1 3.969 2 V

353 7 1 4.011 1 H
353 8 1 4.031 1 V ROVE
353 9 ! 3.038 2 H ROST ROPH ROPB ROVE
353 I0 1 3.642 2 V ROVE
353 II 1 3.934 1 H
353 12 1 3.546 2 V ROSK ROVE
353 13 1 3.347 9 H
353 14 1 3.499 2 V
353 15 1 3.463 2 H ROST ROVE
353 16 1 3.755 1 V
353 17 1 3.962 2 H
353 18 1 3.244 2 V

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;

i



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

17 1 1 3.724 2 V
17 2 1 3.411 2 H i
17 3 1 3.783 2 V
17 4 1 3.747 2 ' H
17 5 1 4.130 2 V
17 6 1 3.605 2 H SURB
17 7 1 3.823 1 V ROVE
17 8 1 3.374 2 H
30 1 1 3.534 1 V ROSK
30 2 1 3.822 2 H
30 3 1 3.336 2 V
30 4 1 3.514 1 H
30 5 1 3.806 2 V
30 6 1 3.928 1 H
30 7 1 3.455 1 V
30 8 1 3.605 2 H
30 9 1 3.292 2 V ROVE
30 10 1 3.190 2 H
30 II 1 3.739 1 V
30 12 1 3.461 1 H
30 13 2
30 14 1 3"390 2 V

30 15 1 3.379 2 H
, 30 16 1 3.371 2 V

30 17 1 3.180 2 H
_O 30 18 1 3.323 2 V

46 1 1 3.743 2 H
46 2 1 3.738 2 V
46 3 1 3.727 2 H
46 4 1 3.842 1 V
46 5 1 4.258 1 H
46 6 1 3.994 2 V

47 1 1 3.468 1 V
47 2 1 3.701 2 H

i 47 3 1 3.443 2 V
47 4 1 3.426 2 H
47 5 1 3.600 2 V SURB
47 6 1 3.086 1 H
47 7 1 3.390 1 V
47 8 1 3.440 1 H

i 47 9 2
i 47 10 1 3[677 _ v
i 47 11 I 3.546 2 H

47 12 1 3.827 2 v
47 13 1 3.506 1 H
47 14 1 3.59_ 2 v
52 1 1 2.845 2 V

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead

Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

52 2 1 3.441 1 H
52 3 1 3.556 1 V
52 4 1 3.633 1 H
52 5 1 3.408 1 V ROST
52 6 1 3.680 1 H
52 7 2 .
52 8 1 2 944 2 V
52 9 1 2.924 2 H ROST
52 i0 1 3.177 2 V ROST
52 I! 1 3.213 2 H ROST
52 12 1 3.212 1 V ROST
52 13 1 3.237 2 H ROST
52 14 1 3.581 1 V
73 1 1 3.082 1 V
73 2 2 .
73 3 1 3 187 1 H
73 4 1 3.145 1 V
73 5 1 2.684 2 H
73 6 1 3.178 1 V
73 7 1 3.003 2 H
73 8 1 3.088 2 V

CD 73 9 1 3.395 2 H !
, 73 I0 1 3.432 2 V

73 ii 2 .
O_ 73 12 1 3 377 2 H

73 13 1 3.667 1 V
73 14 1 3.309 1 H
73 15 1 3.103 1 V ROSK
93 1 1 2.971 2 V
93 2 1 3.376 2 H
93 3 1 3.615 2 V
93 4 1 3.837 1 H
93 5 1 3.618 2 V
93 6 1 3.721 1 H
93 7 1 3.518 2 V
93 8 1 3.998 1 H
93 9 1 3.583 2 V
93 10 1 2.728 2 H ROST
93 ii 1 3.013 2 V
93 12 1 3.596 2 H
93 13 1 3.697 2 V
93 14 1 3.687 2 H
93 15 1 3.394 2 V
93 16 1 3.811 2 H

123 1 1 3.279 2 V SURB
123 2 1 3.342 2 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matgo Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

123 3 1 2.881 2 V
123 4 1 3.183 1 H
123 5 1 3.198 1 V
123 6 2 .
123 7 1 3 382 { H i
123 8 1 3.233 1 V
123 9 1 3.111 1 H
123 I0 1 3.042 1 V
123 ii 1 3.438 1 H
123 12 1 3.416 1 V
123 13 1 3.433 1 H
123 14 1 2.807 2 V
135 1 1 3.766 1 H
135 2 1 3.223 2 V
135 3 2 .
135 4 1 3 877 { H ROST
135 5 1 3.409 2 V
135 6 1 3.379 2 H
135 7 1 3.258 2 V
135 8 1 3.260 2 H
135 9 1 3.471 2 V

135 i0 1 3.143 2 H ROST
, 135 ii 1 3.462 1 V ROST

135 12 1 3.584 1 H ROST
135 13 1 3.643 2 V
135 14 1 3.401 2 H
135 15 1 3.453 2 V
135 16 1 3.521 2 H
135 17 1 3.192 2 V
135 18 1 3.163 2 H
137 1 1 3.266 2 V
137 2 1 3.281 1 H ROST
137 3 1 3.196 1 V SURB
137 4 1 3.216 1 H
137 5 1 3.606 1 V
137 6 1 3.434 1 H
137 7 1 3.232 2 V SURB
137 8 1 3.348 1 H SURB
137 9 1 3.359 2 V

i 137 i0 1 3.332 1 H

i 137 ii 1 3.520 1 V SURB
137 12 1 3.252 1 H
137 13 1 3.262 2 V

i 137 14 1 3.333 1 H
137 15 1 3.386 1 V

137 16 1 3.026 2 H SURB

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
_ Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

137 17 1 3.145 2 V
156 1 1 3.621 2 H ROST
156 2 1 3.738 1 V ROSK
156 3 1 3.639 2 H
156 4 1 3.695 1 V ROSK
156 5 1 3.627 2 H
156 6 1 3.440 2 V
156 7 1 3.835 1 H
156 8 1 3.860 1 V
156 9 1 3.721 1 H
156 I0 1 3.499 1 V ROSK ROVE
156 ii 1 3.409 2 H
156 12 1 3.722 1 V
156 13 1 3.627 1 H
165 1 1 3.092 2 V ROSK
165 2 1 3.435 1 H
165 3 1 3.603 1 V
165 4 1 2.697 1 H ROST
165 5 1 3.159 2 V
165 6 1 3.540 1 H
165 7 1 3.334 2 V

165 8 1 3.462 2 H
165 9 1 3.567 2 V ROSKI

165 i0 1 3.324 2 H
tn 165 ii 1 3.296 2 V

165 12 1 3.430 2 H
165 13 1 3.419 2 V
165 14 1 3.632 1 H
165 15 1 3.651 2 V
165 16 1 3.619 2 H
174 1 1 3.492 2 V ROSK
174 2 1 3.512 1 H ROPB FUVA
174 3 1 3.311 2 V EDMA MOPT ECOV HEAD MAVM ROST ROSK ROVE
174 4 1 3.761 1 H
174 5 1 3.903 1 V
174 6 1 2.745 ! H ROST
174 7 1 3.756 1 V ROSK
174 8 1 3.647 1 H
174 9 1 3.509 2 V
174 10 1 3.428 2 H
174 II 1 3.301 2 V
174 12 1 3.608 1 H
174 13 1 3.587 2 V ROSK
174 14 1 3.480 2 H
174 15 1 3.871 1 V
188 1 1 3.325 1 V

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

188 2 1 3.516 1 H
188 3 1 3.493 1 V
188 4 1 3.395 1 H
188 5 1 3.318 2 V
188 6 1 3.073 1 H
188 7 1 3.531 1 V
188 8 1 3.277 1 H
188 9 1 3.126 2 V
188 10 1 3.068 1 H
188 Ii 1 3.291 2 V
188 12 1 3.055 2 H
188 13 1 3.587 1 V
188 14 1 3.154 2 H
188 15 1 3.136 1 V
188 16 1 3.405 2 H
188 17 1 3.331 2 V
188 18 1 2.967 1 H
188 19 1 3.265 2 V
198 1 1 3.360 2 H
198 2 1 3.421 1 V ROSK
198 3 1 3.642 1 H

CD 198 4 1 3.444 2 V ROVE SURB
, 198 5 1 3.258 2 H

198 6 1 3.235 1 V ROST SURB
198 7 1 3 .658 1 H SURB
198 8 1 3. 665 2 V
198 9 1 3.384 2 H
198 I0 1 3.610 2 V
198 II 1 3.503 2 H
198 12 1 3.566 2 V SURB
198 13 1 3.075 2 H SURB
198 14 1 3.519 1 V SURB

198 15 1 3.143 2 H SURB
205 1 1 3.566 1 H
205 2 1 3.334 1 V
205 3 1 3.234 2 H
205 4 1 3.602 1 V
205 5 1 3.420 1 H ROST
205 6 1 3.352 1 V ROVE
205 7 1 3.297 2 H ROST
205 8 1 3.484 2 V
205 9 1 2.901 2 H ROST
205 i0 1 3.180 2 V
205 II 1 3.385 2 H MAST
205 12 2
2o5 13 1 3 492 v RoVE

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

205 14 1 3.402 2 H
205 15 1 3.558 2 V MAST
205 16 1 3.747 2 H
223 1 1 3.805 1 V
223 2 1 3.708 2 H
223 3 1 4.086 2 V
223 4 2 .
223 5 1 3 634 2 H
223 6 1 3.825 2 V ROST
223 7 1 3.777 2 H
223 8 2
223 9 1 3_899 i v
223 10 1 3.562 2 H so_
223 11 1 3.920 i v
223 12 1 3.642 2 H
270 i 1 3.162 2 H
270 2 i 3.579 2 v
270 3 1 3.710 1 H
270 4 2
270 5 2
270 6 i 3_608 i v

CD 270 7 1 3.590 1 H
, 270 8 1 3.273 2 V

270 9 1 3.307 2 H ROVE
-4 270 I0 1 3.439 2 V

270 ii 1 3.305 2 H
270 12 1 3.697 1 V
270 13 1 3.266 2 H
270 14 1 3.349 1 V
270 15 ! 3.302 2 H
270 16 1 3.370 2 V
286 1 1 3.482 2 V MAST ROST
286 2 1 3.415 2 H
286 3 1 3.806 2 V ROVE

! 286 4 i 3.476 1 H
286 5 4 .
286 6 1 3 838 { V SURB
286 7 1 3.404 1 H

i 286 8 1 3.108 2 V
286 9 1 3.789 2 H
286 I0 1 3.435 2 V
315 1 1 3.134 2 H ROST

i 315 2 1 3.176 2 V ROST
i 315 3 1 3.292 2 H

315 4 1 3.281 2 V
315 5 1 3.354 2 H ROST

, Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = 1; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

315 6 1 3.338 1 V
315 7 1 3.504 2 H
315 8 1 3.147 2 V
315 9 1 3.601 1 H
315 i0 1 3.318 2 V
315 II 1 3.276 2 H
315 12 1 3.526 2 V
315 13 1 3.290 1 H
315 14 1 3.485 1 V
315 15 1 3.229 2 H
320 1 1 3.375 2 V
320 2 1 3.482 1 H SURB
320 3 1 3.606 2 V
320 4 1 3.600 1 H
320 5 1 3.858 1 V SURB
320 6 1 3.593 2 H
320 7 1 4.095 1 V l
320 8 1 3.920 1 H
320 9 1 3.989 1 V ROSK SURB
320 I0 1 3.605 2 H
320 II 1 3.754 2 V ROSK

_3 320 12 1 3.561 2 H SURB
320 13 1 3.966 1 V ROSK ROST ROPB!

320 14 1 3.690 1 H
C0 320 15 1 3.483 2 V ROSK

320 16 1 3.795 1 H
320 17 1 3.718 2 V
320 18 1 3.578 2 H
342 1 1 3.412 2 V
342 2 1 3.764 1 H
342 3 1 3.904 1 V
342 4 1 3.673 2 H
342 5 1 3.707 2 V
342 6 1 3.834 1 H
342 7 1 4.001 1 V
342 8 1 3.929 1 H ROST
342 9 1 3.903 2 V DIUR
342 I0 1 3.565 2 H
342 II 1 3.967 1 V DIUR RURB

342 12 1 3.902 1 H
342 13 1 3.815 2 V
342 14 1 3.649 2 H
342 15 1 3.741 2 V RURB
342 16 1 3.892 1 H
342 17 1 3.741 1 V
356 1 2

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=400 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

356 2 1 2.913 1 V ROVE ROPB
356 3 1 3.700 1 H
356 4 1 3.425 2 , V
356 5 1 2.674 2 H ROST
356 6 1 Z.704 1 V ROSK ROST ROPB
356 7 1 3.204 1 H
356 8 2 .
356 9 1 3 138 2 V
356 13 2 .
356 II 1 2 714 2 H
356 12 1 2.871 2 V ROVE
356 13 1 3.472 1 H
356 14 1 2.935 2 V
356 15 1 3.455 2 H
356 16 2

i

_o

Status: 1 = Live; 2 = Early Resorption: 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

14 1 1 2.439 1 V ROSK ROPD
14 2 4
14 3 1 3.544
14 4 1 3.683 1 v
14 5 1 3.422 1 H
14 6 2
14 7 1 3[705 i V DIUR
14 8 1 3.390 1 H
14 9 1 3.326 2 V ROST
14 i0 1 3.541 1 H
14 ii 1 3.818 1 V MAST ROST
14 !2 1 2.932 2 H ROST
14 13 1 3.264 1 V
14 14 1 3.326 1 H ROST
14 15 1 3.389 1 V ROST
14 16 1 3.449 1 H
14 17 1 3.468 2 V
14 18 1 3.597 1 H
14 19 1 3.911 1 V ROVE
14 20 1 3.335 1 H
21 1 1 2.352 1 V ROSK ROST ROPB ROPH
21 2 1 2.744 1 H

[_ 21 3 1 2.854 2 V
, 21 4 1 3.259 1 H
_n 21 5 1 3.092 2 V ROSK
O 21 6 1 2.976 2 H

21 7 1 2.860 2 V
21 8 1 3.306 1 H ROPH
21 9 1 2.950 2 V
21 I0 1 2.949 2 H
21 II 1 2.930 1 V
21 12 1 2.778 2 H
21 13 1 2.959 2 V
21 14 1 3.146 1 H MAST
21 15 1 3.059 1 V SURB
21 16 1 2.816 2 H
21 17 1 3.298 1 V
21 18 1 2.932 2 H MAST
23 1 1 2.934 2 H
23 2 1 3.117 1 V ROPB ROST ROPB
23 3 1 3.020 2 H
23 4 1 3.445 1 V
23 5 1 3.227 2 H ROPB ROST
23 6 1 3.583 1 V DIUR
23 7 1 2.453 1 H
23 8 1 3.106 1 V
23 9 1 3.618 1 H ROPB

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonltrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

23 10 1 3.332 1 V
23 II 1 3.197 2 H
23 12 1 3.301 2 V
23 13 1 3.122 2 H
23 14 1 3. 492 1 V SURB
23 15 1 3.198 1 H ROST ROPB
23 16 1 3.207 2 V
25 1 1 3.591 2 H
25 2 1 3.566 1 V
25 3 1 3.595 2 H ROVE
25 4 1 3.683 2 V
25 5 1 3.899 1 H
25 6 1 3.651 1 V
25 7 1 3.717 1 H
25 8 1 3.427 2 V
25 9 1 3.513 2 H
25 I0 1 3.764 2 V
25 II 1 3.601 2 H
25 12 1 3.641 2 V DIUR
25 13 1 3.778 1 H ROST
34 1 2 o

34 2 1 3.367 1 R Ro_
34 3 1 3.426 i v

e

t. 34 4 1 3.034 1 H
-_ 34 " 5 2

34 6 1 32345 _ v
34 7 I 2.865 2 H
34 8 1 2.019 2 V ROPB ROST
34 9 1 2.942 2 H ROST
34 I0 2
34 11 1 2.824 _ v RoPB
34 12 1 2.711 2 H
34 13 1 2.954 2 v RopB
60 1 1 3.464 2 H
60 2 1 3.631 1 9
60 3 1 3.213 2 H
60 4 1 3.363 2 V
60 5 1 3.699 1 H
60 6 1 3.628 1 V
60 7 1 3.845 1 H
64 1 1 3.184 1 H
64 2 1 3.245 2 V
64 3 1 3.403 1 H SURB
64 4 1 2.969 2 V
64 5 1 3.288 1 H
64 6 1 3.464 1 V ROSK

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 10

64 7 1 3.107 2 H
64 8 1 3.134 1 V
64 9 1 3.554 1 H
64 i0 1 3.070 2 V
64 II 1 3.388 1 H
64 12 1 3.186 2 V
64 13 1 3.177 2 H
64 14 1 3.520 1 V ROSK
64 15 1 3.177 1 H
64 16 1 3.084 2 V ROSK
64 17 1 3.128 1 H
65 1 1 3.302 2 H
65 2 1 3.485 1 V ROSK
65 3 1 3.389 2 H
65 4 1 3.917 1 V ROSK
65 5 1 3.137 2 H
65 6 1 3.526 2 V
65 7 1 3.500 2 H ROST
65 8 1 3.474 2 V ROSK
65 9 1 3.699 2 H
65 10 1 3.898 1 V

65 Ii 1 3.846 1 H
, 65 12 1 3.581 2 V
O. 65 13 1 3.568 1 H
_o 65 14 1 3.080 1 V

65 15 1 3.365 2 H
87 1 1 3.463 2 H
87 2 1 3.386 1 V
87 3 1 3.327 1 H
87 4 1 3.364 1 V SURB
87 5 1 3.410 1 H
87 6 1 3.561 2 V
87 7 1 3.171 2 H
87 8 1 3.336 2 V
87 9 1 3.467 1 H SURB
87 i0 1 3.485 1 V
87 ii 1 3.251 2 H
87 12 1 3.842 1 V
87 13 1 3.496 1 H
87 14 1 3.733 1 V SURB
87 15 1 3.495 1 H
87 16 I 3.536 1 V
87 17 1 3.649 1 H
87 18 2
1o6 1 1 3 28o i v
106 2 1 3.152 2 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



D - 53



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

169 3 1 3.584 2 H
169 4 1 3.674 1 V ROVE
169 5 1 3.126 1 H ROST
169 6 1 3.118 2 V
169 7 1 3.413 2 H
169 8 1 3.580 1 V
169 9 1 2.556 1 H ROPB ROST ROPH
169 i0 1 3.364 1 V
169 Ii 1 3.102 1 H ROST
169 12 1 3.181 2 V
169 13 1 3.548 2 H
169 14 1 3.350 2 V
169 15 1 3.415 2 H
169 16 1 3.468 1 V ROSK
169 17 1 3.375 1 H
169 18 1 3.588 2 V ROSK
170 1 1 2.797 1 V DIUR
170 2 1 3.384 1 H
170 3 1 3.007 2 V
170 4 1 3.294 1 H
170 5 1 3.503 1 V
170 6 1 3.335 2 H SURB

O
170 7 1 3.331 1 V DIUR

' 170 8 1 3.183 1 H I
170 9 1 3.247 2 V
170 I0 2
170 11 1 3_187 _ H
170 12 1 3.453 1 v
170 13 1 3.284 2 H
170 14 1 3.394 2 v sum
170 15 1 3.327 2 H
170 16 4
170 17 1 3[780 { v
170 18 1 3.347 2 H
170 19 _ 3.537 1 v
170 20 1 3.372 2
170 21 1 3.447 1 v RO_
170 22 1 4.032 1 H
218 1 1 3._91 1 v
218 2 1 3.681 2 H
218 3 1 3.805 1 v
218 4 1 3.620 2 H
218 5 2
218 6 1 3_606 _ v
218 7 1 3.413 2 H
218 8 1 3.727 2 V

Status: 1 - Live; 2 z Early Resorption; 4 - Late Resorption; 5 = Dead
Sex: Male - I; Female - 2;



L I, u

Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 I0

218 9 1 3.613 2 H
218 I0 1 3.647 2 V
218 II 1 3.911 1 H
218 12 1 3.544 2 V
218 13 1 3.600 1 H
218 14 1 3.381 2 V
218 15 1 3.723 2 H ROVE
247 1 1 3.570 1 H
247 2 1 3.253 2 V
247 3 1 3.654 1 H
247 4 1 2.784 2 V
247 5 4 .
247 6 1 3 430 2 H
247 7 1 3.331 1 V

. 247 8 1 3.541 2 H
247 9 1 3.533 2 V
247 I0 _ 3.515 2 H
247 Ii 1 2.883 1 V
247 12 1 3.280 2 H

247 13 1 3.829 2 V
247 14 1 3.585 1 H ROVE

CD 247 15 1 3.562 2 V
, 263 1 1 3.793 1 V DIUR RURB
_ 263 2 ! 3.431 2 H
Un 263 3 1 3.602 1 V

263 4 1 3.527 2 H
263 5 1 3.522 2 V ROSK RURB ROVE
263 6 1 3.304 2 H
263 7 1 3.538 2 V P_K
263 8 1 3.820 1 H
263 9 1 3.653 2 V
263 I0 1 3.884 1 H
263 II 1 3.859 1 V
263 12 1 3.568 2 H
263 13 1 3.710 1 V
263 14 1 3.672 2 H
282 1 1 3.489 1 V
282 2 1 3.710 1 H
282 3 1 3.770 2 V DIUR
282 4 1 3.736 2 H
282 5 1 3.653 2 V
282 6 1 3.821 Z H
282 7 1 3.652 2 V DIUR
282 8 1 3.909 1 H
282 9 1 3.980 1 V DIUR
282 I0 1 3,980 1 H

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt(g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

282 ii 1 3.477 1 V DIUR
282 12 1 3.339 2 H
282 13 1 3.590 2 ' V
282 14 1 3.524 2 H
282 15 1 3.352 2 V
282 16 1 3.614 2 H
282 17 1 3.939 1 V DIUR
311 1 1 3.352 1 H
311 2 1 3.231 1 V
311 3 1 3.121 1 H ROST
311 4 1 3.182 1 V ROST
311 5 1 3.098 1 H ROPB

: 311 6 1 3.635 1 V ROSK
311 7 1 3.044 2 H ROPH
311 8 1 3.196 2 v
311 9 1 2.955 2 H
311 10 1 3.181 1 V ROST
311 II 1 3.106 2 H ROVE
311 12 1 3.470 1 V ROSK
311 13 2
311 14 1 3 349 i H
311 15 1 3.201 2 v

CJ
311 16 1 3.1"60 2 H! I

i! tn 311 17 1 3.554 1 V
:_ O_ 311 18 1 2.944 2 H!

340 1 1 3.316 2 V ROST
!
i 340 2 1 3.150 2 H ROST ROVE

340 3 1 3.784 1 V ROVE
340 4 1 4.060 1 H
340 5 1 3.598 2 V
340 6 1 3.006 1 H ROST ROPB
340 7 1 3.664 2 V ROVE
340 8 1 3.080 2 H ROST
340 9 1 3.439 2 V

i 340 I0 1 3.773 1 H ROST
340 ii 1 3.397 1 V ROPB

i 340 12 1 3.395 2 H ROST
_ 340 13 1 3.616 1 V ROVE ANOR

340 14 1 3.463 2 H
340 15 1 3.556 2 V

_! 340 16 1 3.714 2 H ROVE
340 17 1 3.599 2 V ROVE

!i 340 18 1 3.770 1 H
! 350 1 1 3.926 1 V

350 2 1 3.761 2 H
350 3 1 3.459 2 V

i Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
i: Sex: Male = I; Female = 2;



i"

Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

350 4 1 3.806 1 H
350 5 1 3.624 2 V
350 6 1 3.713 2 H
350 7 1 3.545 2 V
350 8 1 3.704 2 H
350 9 1 3.974 1 V
350 10 1 3.946 2 H

0 ii 1 3.748 2 V
350 12 1 3.633 2 H
350 13 1 3.983 1 V
350 14 1 3.956 1 H
350 15 1 3.987 1 V
355 1 1 3.705 1 H
355 2 1 3.583 2 V DIUR SURB
355 3 1 3.453 2 H
355 4 1 3.603 1 V DIUR
355 5 1 3.700 2 H
355 6 1 3.766 2 V DIUR
355 7 1 3.278 1 H
355 8 1 3.489 2 V
355 9 1 3.784 2 H
355 i0 1 3.796 1 V DIUR SURB
355 Ii 1 3.510 2 H

i

o_ 355 12 1 3.531 1 V
-4 355 13 1 3.614 1 H

355 14 1 3.694 1 V DIUR
358 1 1 3.550 1 V
358 2 1 3.803 1 H
358 3 2
358 4 1 3[700 { v RosK
358 5 1 3.671 2 H
358 6 1 3.739 1 v
358 7 1 3.748 2 H
358 8 1 3.673 1 v
358 9 1 3.825 1 H
358 i0 1 3.693 1 V ROSK

! 358 ii 1 3.841 1 H
358 12 1 3.764 1 V ROSK

' 358 13 1 3.522 2 H
i 358 14 1 3.444 2 V
! 358 15 1 3.693 1 H

358 16 2
361 i 1 3_666 { H
361 2 1 3.6o8 1 v su_
361 3 1 3.630 1 H
361 4 1 3.402 2 V ROSK SURB

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = I; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonitrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn

Matno Site Status Wt (g) Sex or Visceral 1 2 3 4 5 6 7 8 9 i0

361 5 I 3.108 2 H
361 6 1 3.418 1 V

361 7 1 3.220 2 0 H ROST
361 8 1 3.470 1 V ROST
361 9 1 3.054 1 H
361 10 1 3.655 1 V
361 II 1 3.013 2 H ROST
361 12 1 2.597 2 V ROSK ROST
361 13 1 3.272 2 H
361 14 1 3.667 1 V
361 15 1 3.508 2 H
361 16 1 3.188 2 V
362 1 1 2.833 2 V ROSK ROST ROPB I
362 2 1 3.533 1 H
362 3 1 3.071 2 V ROVE
362 4 1 3.096 1 H ROST SURB
362 5 1 3.188 2 V
362 6 1 3.513 1 H ROPB !
362 7 1 3.515 2 V ROSK
362 8 1 3.041 2 H SURB
362 9 1 2.883 1 V

_D 362 10 1 3. 603 2 H
, 362 Ii 1 3.124 1 V

362 12 1 3. 404 1 H
Qu 362 13 1 3.381 2 V ROSK ROST

362 14 1 3.323 1 H
362 15 1 3.066 2 V ROSK
362 16 1 3.267 2 H ROST
362 17 1 3.548 1 V
362 18 1 3.020 2 H ROST
362 19 1 3.296 1 V
363 1 1 3.794 1 V DIUR
363 2 1 3.744 1 H
363 3 1 4.056 1 V
363 4 4 .
363 5 1 3 855 { H
363 6 2 .
363 7 1 3 402 2 V
363 8 2
363 9 1 3"638 2 H
363 10 1 3.594 1 V
363 II 1 3.716 1 H
363 12 1 3.876 1 V DIUR ROPB
363 13 1 3.304 2 H
363 14 1 3.786 1 V
363 15 1 3.788 1 H SURB

Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = 1; Female = 2;



Inhalation Developmental Toxicity Study of Acetonitrile in Rodents: Raw Rat Fetal Data

TMT=I200 ppm Acetonltrile
(continued)

Fetal Head Abn Abn Abn Abn Abn Abn Abn Abn Abn Abn
Matno Site Status Wt(g) Sex or Viscera]. 1 2 3 4 5 6 7 8 9 10

363 16 1 3.433 2 V DIUR

m

Ln
U_

ii Status: 1 = Live; 2 = Early Resorption; 4 = Late Resorption; 5 = Dead
Sex: Male = i; Female = 2;
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INHA/_ATION REPRODUCTIVE TOXICOLOGY STUDY PROTOCOL

ACETONITRILE

I. _: Teratolo_" _tudy of Ju_etonitrile in Rats

IX. pERP_R O? S_"_TDY

Acetonitrile is used primarily as a solvent in extractive distillation

and crystallization of pharmaceutical and agricultural products including
vitamins, steroids, bactericides, insecticides, plant growth regulators and

fungicides. It is used also as a catalyst in chemical reactions. Because
acetonitrile is also produced co_,ercially as a m/nor byproduct in the

synthesis of acrylonitrile, its estimated annual production (80 million
pounds) is much higher than the total U.S. market (<10 m/llion pounds). The

excess portion of acetonitrile is disposed of by the manufacturer. It is
estimated that 26,000 workers may be exposed to acetonitrile. The volatile
nature of acetonitrile dictates that the inhalation route will be the most

likely route of human exposure in the workplace; dermal exposure may also be a

significant route.

This study will determ/ne the potential for inhaled aceUoninrile to

cause developmental toxicity in the CD (Sprague-Dawley) rat, and to more

accurately assess the hazards of gestational exposure to acetonitrile.

Table !. S_nm___v of Physical and Chemical Properties of Acetonitrile.

Synonym:methyl cyanide, cyanomethane, MW: 41.05
and ethane nitrile CAS No.: 75-05-8

Molecular Formula: CH3CN TLV: 40 ppm

Zll. SPONSOR A_TD SPONSOR' S RRPRES_NTAT_VE

National Institute of Environmental Health Sciences

National Toxicology Program (NTP)
P.O. Box 12233

Research Triangle Park, N.C. 27709

B. Sponsor's Representative:--

Dr. Bernard Schwetz

IV. TEST_N_ LABORATORY

A. E_
Battelle - Pacific Northwest Laboratory (PNL)

P.O.Box 999; Richland, Washington 99352

B. Study Direct_:

Dr. Terryl J. Mast
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V. PROPOSED SCHEDULE OF EVENTS (This proposed schedule may be

altered. All changes will be appended to the protocol.)

[A. Order animals: 9/28/90

B. Ani_m_. arrive week of: 10/22/90

C Identif_n of females week of: 11/12/90

D Health screen._..._ 11/12/90

E Prestart auditfor_<.compliance: 11/21/90

F Initiate breeding proce_u_s: 11/26/90
G Initiate exposure on dg 6: -_ 12/3/90

H Collect maternal blood week of: _ 12/3/90

I. Complete exposure: __..12/19/90

J. Collect maternal blood week of: _/90

I. Initiate sacrifice: 12/1779Q_
J. Complete fetal specimen evaluation: 2/18/91

K. Submit draft report: 5/8/91 "_'--_..
L. Submit final report: 45 d_,ys after receipt of reviewers' comments

A. Order animals: 11/21/90

B. Animals arrive week of: 1/7/91

C. Identification of females week of: 1/22/91

D. Health screen: 1/28/91

E. Prestart audit for GLP compliance: 1/28/91

F. Initiate breeding procedures: 1/29/91 &A

G. Initiate exposure on dg 6: 2/5/91
H. Collect maternal blood week of: Z/4/91

I. Complete exposure: 2/21/91
J. Collect maternal blood week of: 2/16/91

K. Initiate sacrifice: 2/19/91

L. Complete fetal specimen evaluation: 4/19/91

M. Submit draft report: 7/8/92

N. Submit final report: 45 days after receipt of reviewers' comments

Vl. TEST SYSTEM

A. _: Rats

B. Strain: Sprague-Dawley [CrI:CD(SD)BR]

C. Number of Animals and $uDDlier:

Charles River Breeding Laboratories, Raleigh, NC.
90 males

360 females

D. Age of Animals Upon Arrival: 7-8 weeks

E. Experimental Animals (Females): The females will be mated by

placing [e_] -A 1 to 4 females with one male overnight in a breeding

cage (ZB-DT-3BZD). Nine AM of the day that copulation is

established will be designated as 0 dg (OB-DT-3BOD) . For_y non-

pregnant female rats will be randomly selected and assigned to four
dose groups (10/group) from the remaining female pool (ZB-DT-3BZB) .

,if,,, ill

&A Changed 6/4/92 by Amendment A.

-A Deleted 6/4/92 by Amendment A. E -8
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F. Number of ;unimals in Study:
Treatment

Species Sex Animals Groups Total

Sperm-positive :
Teratology 1 x 1 x 25-30 x 4 - 100-120

Blood Analyses 1 x 1 x I0 x 4 = 40

_on_Dregnant ! x 1 x 10 x 4 " 40

Total = 180-200
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V I I .EXPEBIMENTAL DES I_N AND DOSE LEVELS

A. Experimental Design: Four groups of matea female rats will be exposed to

the test chemical on 14 consecutive days (6-19 dg). The rats will be

necropsied on 20 dg for maternal and fetal evaluations.

In addition, 10 non-pregnant females will be added to each exposure

group for the purpose of comparing pregnant and non-pregnant
animals. These animals will be exposed concurrently with the mated

females and sacrificed immediately after the last exposure period.

In addition, I0 sperm-positive females in each exposure group will be

used for blood acetonitrile and cyanide analyses (SOP# OB-AC-3A3P).

Blood will be collected by [eye blaeding intracardiac puncture] _A

(SOP# OB-CP-3EZ1) within 30 minutes postexposure on 8 and 18 dg (the

3rd and 13th days of exposure).

B. Exposure Reuimen: Chamber atmospheric concentrations of acetonitrile

will be 0 (filtered air), 100, 400 and 1200 ppm, 6 hr/day, 7 days/week.

The exposure chamber doors will be closed throughout the exposure and

non-exposure periods, except during animal care procedures. Exposure

chamber temperatures will be maintained at 75±3°F and relative humidities
at 55±15%. Airflow will be maintained at 15±3 cfm and the chamber

pressure at approximately I" water negative with respect to room

pressure.

C. Selection of Atmospheric Concentrations: Exposure chamber

concentrations are based on results from subchronic and chronic

toxicology studies of acetonitrile in rats sponsored by NTP and

conducted at Battelle, Pacific Northwest Laboratory. Selected

concentrations were approved by the sponsor.

VIII.TESTSYSTEMHOUSING. HANDLING AND ENVIRONMENTAL CO

A. Ouarantine and Acclimatization (ZB-AR-3FZ3)

I. Animal shipping crates will be examined upon arrival for evidence of

conditions likely to permit exposure to pathogens (soiled, wet or

otherwise damaged).

2. The uncrating will be conducted at the door of the quarantine room

after boxes have been wiped with [F:i-_ Anafaside] &A. While being
removed from the crates the animals will be examined for evidence of

shipping stress.

3. The animals will be quarantined and acclimatized in the LSL-II

building for 3-4 weeks prior to the start of the study.

4. During the first 2-3 weeks of the quarantine/acclimatization period

the animals will be housed by sex, approximately 5 rats per cage in

wire cages on flush racks. During the last 2-3 weeks they will be

individually caged on wire racks. The cage space will meet the

requirements stated in the NIH "Guide for Care and Use of Laboratory
Animals".

&A Changed 6/4/92 by Amendment A.
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5. During the breeding period the animals will be housed in the

quarantine room.

6. Sperm-positive rats will be acclimated from 0-5 dg in individual

compartments of wire-mesh cages within exposure chambers (with chamber

doors open). The 40 non-pregnant study females will be acclimated

prior to exposure under the same conditions.

7. Room temperature during the acclimatization and exposure periods will

be maintained at 75±3°F and relative humidity at 55±15%. These

measurements will be recorded at least twice daily.

8. Twelve hours light and twelve hours dark will be maintained with light

starting at 0600.

9. Five male and five female animals will be randomly selected for pre-

exposure health screening (OB-AR-3FZ2). They will be examined by

gross necropsy, histopathology [_n_ ,]_A nasopharyngeal culture [and

serologic testing] *A for evidence of disease and the presence of

potentially pathogenic organisms.

I0. The clinical veterinarian will make a visual inspection of the animals

to be used in the study just prier to their release for the study

(documented on the last quarantine/acclimatization record).

Ii. [A_ an added _creen for viral infection In order to confirm that viral

infection did not occur during the study] &A, 5 animals from the

control group and 5 animals from the highest dose group will be tested

promptly after sacrifice at PNL for [antibodies to] .A viral pathogens
(ZB-AR-3BIR).

12. Females not selected for the study or health screen and the males will

be discarded during the first exposure week. The disposition of these

females will be recorded on the Animal Disposition Record and retained

in the study files (@B-AR-3FZ3).

B. Inhalation Chamber Housina and Sanitation Procedares

The exposure chamber doors will be closed throughout the exposure and non-

exposure periods, except during animal care procedures. Exposure chamber
temperatures will be maintained at 75±3°F and relative humidities at

55±15%. Airflow will be maintained at 15±3 CFM and the chamber pressure at

approximately I" water negative with respect respect to room pressure.

i. NTP-approved untreated cageboard (Techsorb _, Shepherd Specialty
Papers, Kalamazoo, MI) will be put in the excreta pans to reduce

ammonia levels after the c._mpletion of exposure on each exposure day
(OB-AR-3FOA).

2. The soiled cageboard will be removed from the excreta pans during

morning animal husbanery procedures and placed in plastic bags for

proper disposal. The excreta pans will be hosed with water before

being transported to the cage wash area for daily cleaning.

&A Changed 6/4/92 by Amendment A.

+A Added 6/4/92 by Amendment A.
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3. The automatic watering systems will be checked daily during animal

care procedures to ensure they are functioning properly.

4. Chamber and cage units in use will be changed and washed every 7 days
(OB-AR-3B03).

E-12
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5. Exposure chambers, with animal housing components (cage units,

feeders, automatic watering lines and excreta pans), will be moved as

a unit with the chamber doors closed to the wash area through the

regulated (dirty) corridor.

6. The automatic water lines in the cage racks and chambers will be

flushed with 180-190°F water for a minimum of I minute prior to being

washed in the cage washer (OB-AR-3G01).

7. The entire chamber unit will be washed in a cage washer.

8. The clean chamber unit will be stored in a clean holding area. The

individual cage lixits will be checked before the chamber is moved

back through the clean corridor to the exposure room.

C. F_ed _B-AR-3F_5}

i. NTP pre-approved NIH-07 Open Formula Diet (pellets) from Ziegler
Bros., Inc., Gardner, PA will be used during the

quarantine/acclimatization periods and throughout the duration of the

experiment.

2. Feed will be provided ad libitum in slot feeders during the
experiment, except during exposure hours.

i. Fresh softened water (ion exchange softener, Illinois Water Treatment

Company, Model 2R-2240, Rockford, IL) will be supplied ad libitum at

all times. The hardness of the water will be checked approximately

once every week. Records will be retained in the LSL-II building
Engineer's office.

2. The automatic watering system (Edstrom Industries, Waterford, WI) will

be used for the quarantine/acclimatization period and throughout the

duration of the study.

3. A representative sample of animal drinking water from one of the NTP

" study rooms will be analyzed for contaminants at least once each

calendar year.

D. Randomization: On the day of sperm detection (0 dg), the mated animals

will be weighed and assigned to dose groups based on the body weights.
Their weights will be ranked from lightest to heaviest and each animal

randomly assigned to a treatment group by means of a computer-assisted

randomization program which is based on a single blocking factor, body

weight (OB-DT-3BZB). On the last day of breeding, 40 non-pregnant females

will be randomly chosen by tail tattoo number and then assigned to dose
groups as above.
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E. I_ent!ficatien (OB-AR-3FOF)

I. All female animals will be individually identified by tail tattoo

during the first weighing session.

2. Cage maps (OB-DT-3BZ3) showing placement of individual animals in each

cage unit of the exposure chamber will be prepared and updated as
needed. Each exposure chamber will be identified by chamber number

and exposure level. The proposed arrangement of the exposure chambers
is included in Figure i.

IX. TEST ARTTCLE

A. Test Article:

i. Chemical name: Acesonitrile

2. Formula : CH3CN

3. CAS No: 75-05-8

4. PNL Assigned Lot No. : BNW53438-3 (Bottles 1-16)
5. Manufacturer: J.T. Baker Chemical Co.

Phillipsburg, NJ 08865
6. Vehicle Control: Filtered air

7. Storage conditions: The bulk test material will be stored in the

chemical transfer and storage facility

immediately adjacent to the Life Sciences

Laboratory-II building. The bulk test material

will be maintained at ~20°C in the original

amber glass bottles. A nitrogen headspace will
be maintained in each bottle.

E-14
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B. Bulk Assay Procedure (ZB-AC-3All)

I. The manufacturer's assay results follow:

Manufacturer Lot# D01103 D14109 D14082

BNW Assigned Lot# 53438-5-I to 4 53438-5-5 to 8 53438-3-9 to 16

Manufacturer Analysis

Assay Purity (by GC) 100.0% 100.0% 100.0%
Ultraviolet Absorbance

(1.00 cm path vs Water)
200 nm 0.01 0.03 0.04

220 nm 0.007 0.009 0.010

254 nm <0.002 <0.002 <0.002

280 nm <0.002 <0.002 <0.002

UV Cutoff, nm 189 189 189

Fluorescent Trace Impurities

(as quinine base in ppb)
Measured at 450 nm 0.1 0.1 0.1
Measured at Emission Maximum

for Solvent Impurities 0.2 0.2 0.2

Titratable Acid (meq/g) 0.0003 0.0002 0.000003

Titratable Base (meq/g) <0.00006 <0.0001 0.0002

Residue after Evaporation, ppm 0.2 0.3 0.8

Water (by Coulometry), <0. 003 0.01 0.01
Refractive Index 1.3435 1.3435 1.3434

2. PNL will confirm the identity by using infrared spectroscopy and

determine the purity by using gas chromatography.

3. PNL Assay Conclusions: Infrared spectroscopy confirmed the identity of

BNW# 53438-3 (bottles 1-16) as acetonitrile. Gas Chromatographic purity
analyses are in progress at this time.

C. Analysis Schedule

i. The identity and purity of the test material will be determined upon

receipt. The purity will be performed within one m_nth of the start of
animal exposures.

2. The stability of the test material in the generator will be

characterized prior to the start of the study.

3. The stability of the test material in the highest and the lowest

concentration exposure chambers will be characterized prior to the start

of the study. This characterization will be repeated with occupied
chambers following the initiation of animal exposures.
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D. On-Line Gas ChromatOgraphic (Hewlett-Packard 5840) Chamber

(ZB-AC-3BIK, ZB-AC-3CZS)

Detector: Flame Ionization

Column: I' x 1/8" OD Nickel

Packing: Porapak Q, 80/100 mesh

Column and Valve Temperature: 100°C

Carrier: Nitrogen

Carrier Flow: 20-30 ml/min

Sample Valve: Hastelloy-C mounted in
valve oven (Valco)

Sample Loop: 1-ml Nickel

Stream Select Valve: 12-port, Hastelloy-C
mounted in column oven

(Valco)

Chromatographic Run Time: Approximately 1.5 min

exclusive of report

generation.

On-Line Standard: Acetonitrile in nitrogen
will be used to detect

drift of the on-line monitor.

Calibration Frequency: Daily check against on-line
standard, additional checks

against grab samples as
indicated by the on-line
standard. A full

recalibration will be

performed at least once during

the study.

Control Range: Target concentration ±10%

Critical Limits: Target concentration _20%,

alarmed (will be automatically
shut off if upper limit is

reached).

Monitoring Frequency: Each chamber and the room will

be monitored approximately

once every 30 minutes.
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X. DESCRIPTION OF INR_LKTION E_OSUIRE S_STEM

The inhalation chambers will be located in room 332 of the LSL-II building.

This room will be exclusively dedicated to the testing of acetonitrile. A

detailed description of the inhalation exposure system to be used in this

study is included in Attachment 2 of this protocol. The location of the

exposure room and chamber layout are shown in Figure 1.

A. Environmental Monitoring

I. Air filtration: HEPA and charcoal filters will be used to

condition intake air. A HEPA filter will be used to treat

exhaust air. New intake and exhaust filters will be installed

prior to the start of the study.

2. Temperatures will be monitored by resistance temperature detectors

(RTDs) multiplexed to a digital thermometer with computer data

acquisition recording values at -4-hour cycles for 24 hours per
day. The control range is 75±3 ° F with critical limits, <70 or

>80 ° F. Any chamber temperature excursion beyond the critical
limits will be recorded and alarmed automatically.

3. Relative humidity will be monitored by a single dew point hygrometer in

conjunction with a multiplexed sampling system with computer data

acquisition at ~4-hour cycles, 24 hours per day. The control range is

55±15% with critical limits of <35% or >75%. Any relative humidity

excursion beyond the critical limits will be recorded and alarmed

automatically.

4. Chamber airflow will be monitored at an exhaust orifice using a

multiplexed Validyne pressure transducer system with computer data

acquisition at approximately 4-hour cycles, 24 hours per day. The

control range is 15±3 air changes/hour (~15±3 CFM) with critical limits

of <I0 CFM or >20 CFM. Any chamber flow excursion beyond critical

limits will be recorded and alarmed automatically. Acetonitrile

concentrations in the chambers will be primarily controlled by the

automatic adjustment of chamber airflow.

5. Chamber vacuum will be monitored using a multiplexed Validyne pressure

:ransducer system with computer data acquisition at -4-hour cycles, 24
hours per day. The control range is -0.2 to -2.0 inches of water

pressure with critical limits set at the same values. Any chamber
vacuum excursion beyond the critical limits will be recorded and alarmed

automatically. If chamber vacuum exceeds the limits of -0.2 inch of

water, the chamber valve will be automatically turned off.

6. Uniformity of the concentration of the test chemical in each of the

chambers (i.e., chamber balance) will be determined during the

development of exposure generation without animals, at the during the
first week of the study with the animals in the chambers. A between

port and within port variability of K5% relative standard deviation

(RSD) will be considered acceptable.

7. The exposure chambers test chemical buildup and decay times will be

determined prior to start of the study and once during the study to

determine T90 and TI0 curves.
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8. Persistence of acetonitrile in the high dose chamber after the end o_ an

exposure day will be determined prior to the start of the study and at

the beginning of the study with animals in the chamber. The time to

decay to 1% of the initial concentration will be determined as well as

an estimate of the time-weighted average concentration in the chamber

for an 18-hour period following completion of animal care activities.

9. Prior to the start of the study, samples will be taken from all chambers

using a Gardner condensation nuclei counter to assure that the vapor

generation did not produce an aerosol of acetonitrile in the unoccupied
chambers. During the first week of the study with animals, samples will

be taken from all chambers and compared with the control chamber.

B. Effluent Treatment (ZB-AC-3AIL)

Chamber exhaust will be mixed with building air to comply with applicable

State and Federal Regulations prior to release from the building exhaust

stack. The building exhaust stack will be monitored once during the study

to prove efficiency of the effluent treatment.

XI. EXPERiMenTaL ORSRRVAT_ONS

A. C11nlcal Observations: The animals will be observed daily for mortality,

morbidity, and signs of toxicity (OB-DT-3BZ3). The date and time of death
or euthanasia of moribund animals will be recorded and the animals will be

necropsied according to (OB-DT-3BZF).

B. Body Weights: All females will be weighed prior to mating. Sperm-positive

rats will be weighed on 0, 6, I0, 14, 17, and 20 dg. Non-pregnant females

will be weighed on the Ist, 5th, 10th day of exposure and at sacrifice.

C. Scheduled NecropSy: The rats are scheduled to be euthanitized with CO 2 on

20 dg. At necropsy (OB-DT-3BZG) maternal animals will be weighed and

examined for gross tissue abnormalities. To document the presence of

lesions which maybe due to chemical exposure, any organs or tissues with

lesions will be preserved in neutral buffered formalin (NBF); in this case,

comparable organs or tissues from approximately 20% of the control animals

will be preserved in NBF; all other tissues will be discarded. The gravid

uterus will be removed and weighed, and the number, position and status of

implants will be recorded. The placentas will be examined. The identity
of live fetuses (by study, dam number and uterine pasition) will be
retained throughout all examinations and archiving. Live fetuses will be

examined for gross defects and weighed. A complete visceral examination

will be performed on 50% of all fetuses and on any fetuses with gross

abnormalities (ZB-DT-3BZG). Sex will be determined on all fetuses by
internal examination. All skeletons will be double-stained and examined for

cartilage formation and centers of ossification (ZB-DT-3B_G).

Approximately 50% of the fetal heads will be examined by razor-blade

sectioning of fixed preparations (OB-DT-3BZI). Records of morphologic
lesions observed in gross and visceral examinations will include

photographs of representative lesions.

D. Sndices of Effects: The following parameters, expressed as mean ± SE, when

appropriate, will be computed from data for inseminated animals and their

litters in each trear,ment group and will be presented in the Final Report:
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• Number of dead maternal animals, animals removed from the study and
reason for removal

• Summary of maternal toxicity, including incidence of changes detected

during clinical observations

• Number and percent pregnant

• Maternal body weights:

Rats on 0, 6, I0, 14, 17, and 20 dg

[. Nonpregnant female body weights:

Rats on exposure days i, 5, I0, and sacrifice] .A

• Weight of gravid uterus

• Extragestational weight and weight gain

• Number of implantation sites/litter

• Number of litters with live fetuses

• Number and percent of live fetuses/litter

• Body weight of live fetuses/litter

• Body weight of male and female fetuses/litter i

• Sex ratio of fetuses/licter

• Number and percent of early and late resorptions/litter

• Number and percent of non-live/litter (early and late resorptions and
dead fetuses)

• Listing of malformations and variations observed in fetuses/litters

• Number and percent of malformed fetuses

•" Number and percent of litters with malformed fetuses

• Maternal blood acetonitrile and cyanide levels within 30 minutes

postexposure on 8 and 18 dg (exposure days 3 and 13)

• Maternal liver, kidneys, and adrenal weights

[. Nonpregnant female liver, kidneys, and adrenal weights] *A

XII. PROPOSRD STATISTICAL M_THQDS

The methods proposed for the statistical analyses of representative

maternal, reproductive and fetal indices of effects are: summary

statistics, N, mean, standard deviation, with accompanying ANOVA based on
multiple comparisons where appropriate. Arc sin transformations will be

performed on data presented as percent incidence. Further statistical

analyses may be performed at discretion of sponsor.

.A Added 6/4/92 by Amendment A. E 20
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XIII.RECORDS RETENTION (OB-9A-3E06)

Records that accumulate during the study will be retained at PNL until

requested and shipped to NTP archives. Some of these records may be

E -21
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presented as part of the protocol or reports. These will include but "not
be limited to the followlng records:

A. personnel Records

1. List of PNL personnel participating in the study.

2. Name, address, and function of any outside consultant (s)

3. Record of removal of any individual from direct contact of the test

system due to illness.

B. Health and Safety Records Chemical specific records will be submitted with

the study. Facility specific records will be submitted annually.

1. Medical records of all personnel participating in the study. These

records will be retained by Hartford Environmental Health Foundation

(HEHF), P.O. Box 100, Richland, WA 99352 for a minimum of 40 years.

A letter verifying this arrangement will be retained for each test
material file.

2. Records and results of any biological monitoring on laboratory

personnel (if applicable).

3. NIP Health and Safety Package for Acetcnitrile.

4. PNL Biosafety Protocols and PNL Health and Safety Plan.

5. Chemical specific health and safety training records.

6. Waste disposal records.

7. Respiratory protection program with documentation of user training
(specific fit testing if needed) for each type of respirator.

8. Building ventilation system, hoods and exhausting system monitoring

records (pertinent to NIP studies) .

9. Hanford Environmental Health Foundation (HEHF) formaldehyde sampling
results.

I0. Health and Safety Section of the Monthly Progress Reports.

ii. Accident/injury reports for personnel involved in this study.

12. NTP site visit reports, attention items and related correspondence on

health and safety.

C.

I. Approved and dated PNL study protocol.

2. Protocol amendments including NTP technical contract modifications

which aff£ct the study.

3. Documentation of any deviation from the protocol.

E - 22
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4. Documentation of any unforeseen circum_stances that may affect the

integrity of the study and corrective actions taken.

D. Test Materlal Records

1. Test material identity records including manufacturer, quantity, lot

number(s), purity grade and date(s), etc.

2. NTP analytical contractor characterization reports.

3. NTP analytical contractor bulk stability reports.

4. NTP analytical contractor shipment records (if available). J

5. PNL test chemical receipt records.

6. PNL storage records including storage conditions.

7. PNL bulk analysis and degradation records.

8. PNL n_thod development records.

9. Chemical exposure generation system description and procedures.

10. Chamber concentration monitoring records, including GC tracings.

11. Uniformity (chamber balance) records.

12. Gas chromatograph calibration records.

13. Generation and chamber degradation study records.

14. PNL test material inventory and usage records.

15. Records of shipment to NTP repository of any unused test material.

E. ___im_] _cor_ - Pretest

i. _.nimal receiving records including supplier, species, strain, birth

week, sex, number of animals for each sex, receiving date and

receiving conditions (photocopy of a representative animal shipping
crate label).

2. Quarantine and acclimatization records.

3. Pretest health screening records and animal health notebook.

4. Randomization records.

5. Animal identification records.

6. Written release records from clinical veterinarian.

7. Disposal of excess animals.

8. Bedding type.
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F. An_n%al Records - On Test

1. Exposure room location and chamber layout records.

2. Chamber cage map.

3. Cage type, rack type and the rotation scheme during study.

4. Cageboa rd type.

5. Type of watering system.

6. Body weight records.

7. Daily observation records

8. Clinical signs of toxicity records.

9. Serology data and reports.

I0. Fetal specimen inventory records.

G. En=_

I. Feed tags with manufacturer, lot numbers and milling dates.

2. Feed analysis records as provided by NTP analytical contract
laboratory.

H.

1. Annual water analysis.

2. Weekly water hardness check (records wall be maintained in building
engineer and/or building manager's office) .

I. Ouarantlne Rq_m_. E__osure R_m. _nd __nhala_' -

i. Exposure chamber description.

2. Exposure suite control center description.

/ 3 Temperature raw da_a and daily and monthly summation reportsI °

4. Relative humidity raw data and daily and monthly sunnnation reports.

5. Airflow raw data and daily and monthly sunnuation reports.

6. Chamber vacuum raw data and daily and monthly sumnnation reports.

7. Exposure system monitors calibration and maintenance records.

8. Description of the lighting system and !ighu/dark regimen.

9. Sanitation procedures and pest control program.

E - 24
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J. A!] _el_vant Correspondence

K. Ba_

I. Monthly Progress Report.

2. Special study reports if any.

3. Incident reports (if applicable).

4. Final Study Report.

M. Internal Con_nuter Generated Fmr_t_ and Tables

I. Developmental toxicology results and statistic_l analyses.

2. Analytical chemistry results.

3. Exposure suite control center computer printouts.

XIV. C)TRER SPRCT?TCAT_ONS

A. This study will be performed in compliance with the FDA Good Laboratory

Practice Regulations for Non-Clinical Laboratory Studies (21 CFR 58) except

where deviations are required by the NTP January, 1990 General Statement of
Work and subsequent modifications.

B. This Protocol will be the controlling document in case of discrepancies
between the Protocol and SOPs. If this occurs the Study Director is to be

notified immediately for clarification.

C. A list of all relevant Standard Operating Procedures (SOPs) for this study
are present in Attachment I.

XV. _EALTR AND S__wR_"f (ZB-HS-3SIE)

PNL's Health and Safety Plan (_B-HS-3SIC) has been approved by NTP. In addition, a
respiratory program is instituted. This is supplemented by using supplied-air

respirators (ZB-HS-3SIg) which will be worn by personnel during periocts of animal

care while the chambers are open, and by having available self-contained breathing

breathing apparatus (OB-HS-3SZW) for use when entering a room under emergency
conditions following a leak.
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XVT . _PPROVAL BT PbFL

_4 red+or - i ,,

e--_,_ Date: //li_/?_
Quality Assurance Auditor " ' '

XVII. _PPROV_L RT _TP

Study Officer 0
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XVIII. AMMENDMENTS/IREvISIONS

6/4/92 AMENDMENT A

Page 2. Section V. Change: Proposed Schedule of Events.

Reason: Reschedule study start date due to animal procurement

problems and correction of alphabetical ordering in schedule
of events.

Effective Date: 11/21/90

Page 2, Section VI.E. Delete: "at".

Reason: Correction of typing error.

Effective Date: 11/26/90

Page 3. Section VII.A. Change: "eye bleeding" to "intracardiac puncture"

Reason : Incorrect statement.

Effective Date: 11/26/90

Page 3. Section VIII.A.2. Change: "MicroQuat" to "Anafaside"

Reason: Incorrect statement.

Effective Date: 11/26/90

I,
page 4. 9. Change: "and" to ", .

Page 4, 9. Add: "and serologic testing".

Reason : Clarification.

Effective Date: 11/26/90
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Page 4. II. Change: "As an added .... infection" to "In order .... study".

page 4. II. Add: "antibodies to"

Reason: Clarification

Effective Date: 11/26/90

Add: "Nonpregnant female body weights .... sacrifice".

Add: "Nonpregnant female liver .... weights."

Reason: Information was inadvertantly omitted during protocol
preparation.

Effective Date: 11/26/90

[s_ a/u re l_at e ]

" [signatureldate] ....

I
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V. PROPOSED SCRRDULR _F RVENTS (This proposed schedule may be

altered. All change, will be appended to the protocol.)

A. Order animals: 9/28/90

B. AI.umals arrive week of: 10/22/90

C. laentification of females week of: 11/12/90

D. Health screen: 11/12/90

E. Prestart audit for GLP compliance: 11/21/90

F. Initiate breeding procedures: 11/26/90
G. Initiate exposure on dg 6: 12/3/90

H. Collect maternal blood week of: 12/3/90

I. Complete exposure: 12/19/90
J. Collect maternal blood week of: 12/15/90

I. Initiate sacrifice: 12/17/90

J. Complete fetal specimen evaluation: 2/18/91
i K. Submit draft report: 5/8/91

L. Submit final report: 45 days after receipt of reviewers' comments

VZ. TEST SYSTEM

A. _: Rats

B. _: Sprague-Dawley [CrI:CD(SD)BR]

C. _umber of Animals an_..2/L_D/.i_._:

Charles R/vet Breeding Laboratories, Kaleigh, NC.
90 males

360 females

D. A_e of Animals UDon Arrival: 7-8 weeks

E. Ex_erimenta! _ime!5 _Females_ : The females will be mated by

placing at 1 to 4 females with one male overnight in a breeding cage
(ZB-DT-3BZD). Nine AM of the day that copulation is established

will be designated as 0 dg (ZB-DT-3BZD) . Forty non-pregnant female

rats will be randomly selected and assigned to four dose groups

(10/group) from the remaining female pool (ZB-DT-3B_B) .

F. Number of __imals i_. Study:

Treatment
Species Sey_ Animals Groups Total

Sperm-positive :

Teratology ! x 1 x 25-30 x 4 - 100-120

Blood Analyses 1 x 1 x I0 x 4 - 40

Total - 180-200
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Vl I .E_'PERT_R_'TAL DRS_N A_D DOSE L_VELS

A. E_r4mental Design: Four groups of mated female rats will be exposed toT

the test chemical on 14 consecutive days (6-19 dg). The rats will be

necropsied on 20 dg for maternal and fetal evaluations.

In addition, 10 non-pregnant females will be added to each exposure

group for the purpose of comparing pregnant and non-pregnant
animals. These animals will be exposed concurrently with the mated

females and sacrificed immediately after the last exposure period.

In addition, 10 sperm-positive females in each exposure group will be

used for blood acetonitrile and cyanide analyses (SOP# _B-AC-3A3P) .

Blood will be collected by eye bleeding (SOP# OB-CP-3EZ1) within 30

minutes postexposure on B and 18 dg (the 3rd and 13th days of

exposure) .

B. R_p_@sure Regimen: Chamber atmospheric concentrations of acetonitrile

will be 0 (filtered air), I00, 400 and 1200 ppm, 6 hr/day, 7 days/week.
The exposure chamber doors will be closed throughout the exposure and

non-exposure periods, except during animal care procedures. Exposure

chamber temperatures will be maintained at 75+3OF and relative humidities
at 55±15%. Airflow will be maintained at 15+_3 cfm and the chamber

pressure at approximately 1" water negative with respect to room

pressure.

C. Selection of Atmospheric Concentrations: Exposure chamber

concentrations are based on results from subchronic and chronic

toxicology studies of acetonitrile in rats sponsored by NTP and

conducted at Battelle, Pacific Northwest Laboratory. Selected

concentrations were approved by the sponsor.

VIII. TEST SYS_RM ROUSTNG. _KNDLTNG AND E_TVIRObTM_TAL CONDTTION_

A. Ouarantine and Acclinmtization. (ZB-AP.-3F_3)

i. Animal shipping crates will be examined upon arrival for evidence of

conditions likely to permit exposure to pathogens (soiled, wet or

otherwise damaged).

2. The uncrating will be conducted at the door of the quarantine room

after boxes have been wiped with MicroQuat. While being removed from

the crates the animals will be examined for evidence of shipping
stress.

3. The animals will be quarantined and acclimatized in the LSL-II

building for 3-4 weeks pzior to the start of the study.

4. During the first 2-3 weeks of the quarantine/acclimatization period

the animals will be housed by sex, approximately 5 rats per cage in

wire cages on flush racks. D_ring the last 2-3 weeks they will be

individually caged on wire ra.-ks. The cage space will meet the

requirements stated in the NT.H "Guide for Care and Use of Laboratory
Animals".
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5. During the breeding period the animals will be housed in the

quarantine room.

6. Sperm-positive rats will be acclimated from 0-5 dg in individual

compartments of wire-mesh cages within exposure chambers (with chamber
doors open). The 40 non-pregnant study females will be acclimated

prior to exposure under the same conditions.

7. Room temperature during the acclimatization and exposure periods will

be maintained at 75±3°F and relative humidity at 55±15%. These

measurements will be recorded at least twice daily.

8. Twelve hours light and twelve hours dark will be maintained with light

starting at 0600.

9. Five male and five female animals will be randomly selected for pre-

exposure health screening (_B-AR-3FZ2) . They will be examined by
gross necropsy, histopathology and nasopharyngeal culture for evidence

of disease and the presence of potentially pathogeni, organisms.

10. The clinical veterinarian will make a visual inspection of the animals

to be used in the study just prior to their release for the study
(documented on the last quarantine/acclimatization record).

II. As an added screen for viral infection, 5 animals from the control

group and 5 animals from the highest dose group will be tested

promptly after sacrifice at PNL for viral pathogens (@B-AR-3BIR).

12. Females not selected for the study or health screen and the males will

be discarded during the first exposure week. The disposition of these

females will be recorded on the Animal Disposition Record and retained

in the study files (_B-AR-3F_3) .

B. Inhalation Chamber Housin_ and S_nitation Procedures

The exposure chamber doors will be closed throughout the exposure and no:'.-

exposure periods, except during animal care procedures. Exposure chamber
temperatures will be maintained at 75Z3°F and relative humidities at

._5+_15%. Airflow will be maintained at 15+-3 CFM and the chamber pressure at

approximately I" water negative with respect respect to room pressure.

I. NTP-approved untreated cageboard (Techsorb ®, Shepherd Specialty

Papers, Kalamazoo, MI) will be put in the excreta pans to reduce

a_uonia levels after the completion of exposure on each exposure day
(ZB-AR- 3FZA) .

2. The soiled cageboard will be removed from the excreta pans during

morning animal husbandry procedures and placed in plastic bags for
proper disposal. The excreta pans will be hosed with water before

being transported to the cage wash area for daily cleaning.

3. The automatic watering systems will be checked daily during animal

care procedures to ensure they are functioning properly.

4. Chamber and cage units in use will be changed and washed every 7 days
(ZB-AR- 3BZ3 ) .
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• Number of dead maternal animals, animals removed from the study and
reason for removal

• Summary of maternal toxicity, including incidence of changes detected

during clinical observations

• Number and percent pregnant

• Maternal body weights:
Rats on 0, 6, 10, 14, 17, and 20 dg

• Weight of gravid uterus

• Extragestational weight and weight gain

• Number of implantation sites/litter

• Number of litters with live fetuses

• Number and percent of live fetuses/litter

• Body weight of live fetuses/litter

• Body weight of male and female fetuses/litter

• Sex ratio of fetuses/litter

• Number and percent of early and late resorptions/litter

• Number and percent of non-live/litter (early and late resorptions and
dead fetuses)

• L_sting of malformations and variations observed in fetuses/litters

• Number and percent of malformed fetuses

• Number and percent of litters with malformed fetuses

• Maternal blood acetonitrile and cyanide levels within 30 minutes

postexposure on 8 and 18 dg (exposure days 3 and 13)

• Maternal liver, kidneys, and adrenal weights

XII. PROPOSED STATISTICAL METHODS

The methods proposed for the statistical analyses of representative

maternal, reproductive and fetal indices of effects are: summary

statistics, N, mean, standard deviation, with accompanying ANOVA based on
multiple comparisons where appropriate. Arc sin transformations will be

performed on data presented as percent incidence. Further statistical

analyses may be performed at discretion of sponsor.

XIII.RECORDS RETENTION (0B-9A-3EZ6)

Records that accumulate during the study will be retained at PNL until

requested and shipped to NTP archives. Some of these records may be
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STANDARD OPERATIN_ PROCEDURES

FOR DEVELOPMENTAL TOXICOLOGY STUDIES

DEVELOPMENTAL TOXICOLOGY

OB-DT-3BZ3 Cage Location Maps and Daily Observations

OB-DT-3BZB Randomization of Animals

OB-DT-3BOD Rodent Mating Procedures

OB-DT-3BOF Necropsies of Dead or Moribund Animals

OB-DT-3BOG Fetal Evaluations for Developmental Toxicity Studies

OB-DT-3BZI Exam/nation of Fetal Heads Fixed in Bouin's Solution

_B-DT-3BZY Double Staining and Exam/nation of Fetal Skeletons

ZB-DT-3FZ2 Shipping Developmental Toxicology Materials

OB-HI-3GZ9 Operation of Sealer

OS-SI-3EZ3 Data Transfer from Macintosh to VAX Using MacTerminal

OB-CP-3EZI Specimen Handling

ANIMAL FACILITIES

_B-AR-3BZ3 Handling and Changing Out Exposure Chambers and Cage Units

OB-AR-3BZ8 Handling Escaped Small Animals

ZB-A_-3B_G Barrier Procedures for LSL-II Animal Facility

ZB-AR-3BIR Pathogen Monitoring

ZB-AR-3BIS Monitoring for Bacterial Contamination in Animal Drinking
Water

OB-AR-3FZ2 Pre-Study Health Screening of Rodents

OB-AR-3FZ3 Quarantine of Animals

0B-AR-3FZ5 Management of Animal Feed

ZB-AR-3FZA Daily Care of Bioassay Animals and Cleaning of Exposure Rooms

ZB-AR-3FZF Rodent Identification by Tail Tattooing

0B-AR-3GZ1 Pre-Cleaning Equipment and Operation of Equipment Washers

ZB-AR-3GZH Animal Weighing using Toledo 8142 Automatic System

ZB-AR-3HZI Bi-Weekly Deep Cleaning of Exposure Roomm and Occupied Animal
Rooms

BATI"ELLE
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INHALATION EXPOSURE AND BIOENGINEERING

0B-BE-3BIX Relative Humidity Determination Via Use of Dewpoint
Hygrometer

ZB-BE-3B24 Inhalation Exposure Chamber Balance

OB-BE-3B3H Build-up and Decay and Overnight Concentration Monitoring

ZB-BE-3B4B Acetonitrile IRT Exposure System Daily Operating
Procedure

OB-BE-3CZJ EG&G Hygrometer: Operation, Maintenance, and Calibration

_B-BE-3CZL RTD Thermometer Calibration

ZB-BE-3CZV Calibration and Check of Chamber Airflow Using Digital
Anemome ter

_B-BE-3DZ6 Chamber Leak Test

ZB-BE-3DZE Exposure Suite QC, Maintenance, and Calibration

_B-BE-3DZG Acetonitrile Exposure System OZ, Maintenance and
Calibration

ZB-BE-3EZB Exposure Suite Data Analysis Program Operation

ZB-BE-3E_ Exposure Suite Data Editing Program Operation

OB-BE-3G_4 Exposure Suite Routine Computer Operation

ZB-BE-3DZT Acetonitrile IRT Generator Reservoir Cleaning

ANALYT IC_EL CHEMI S TRY

ZB-AC-3All Bulk Analysis of Acetonitrile

ZB-AC-3AIL Acetonitrile Analysis of Building Exhaust

ZB-AC-3COS Acetonitrile Calibration of Chamber Monitor

OB-AC-3BIK Operation of HP 5840 GC for Monitoring Acetonitrile

ZB-AC-3A3P Determination of Cyanide in Blood

SAFETY

OB-HS-3S!9 The 3M Brand W-2860 Hardcap, Continuous-Flow Air Line
Respirator

_B-HS-3SZW Scott 4.5 Self-Contained Breathing Apparatus (SCBA)

_B-HS-3SIB Bioassay Studies: Respiratory Protection Program

ZB-HS-3SIC Bioassay Studies: Health and Safety Plan

ZB-HS-3SIE Biosafety Protocol - Acetonitrile

BATTELLE E - 35



ACET ON IT RI LE _B-DT- IF3D- _O-_2 B3

Rat Teratology ATTACHMENT I

Page: 3 of 3

NTP PROJECT OFFICE

_B-0A-3EOA Filling Out Data Sheets

_B-9A-3E_6 Data Handling and Storage of NTP Study Documents and
Materials
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INHALATION EXPOSURE SYSTEM DESCRJPTION

I. AN_AL EXPOSURE CK_,MBER

The animals will be exposed and maintained in inhalation exposure chambers developed at
BNW (U.S. Patent No. 4,216,741, August I2, 1980; Moss, 1980; Brown and Moss, 1981;
Moss et al. 1982) and now commercially produced by the Harford Division of Lab Products,
Inc., Aberdeen, MD. The chamber (Figure 1) facilitates multiple-tier exposures of various
laboratory rodent species to aerosol- and vapor-laden atmospheres. The total volume of the
chamber is 2.3 m 3 with an active mixing volume of 1.7 m3, the remainder being the inlet and
exhaust volumes where animals are not placed. There are three levels of caging, each level
split into two tiers which are offset from each other and from the chamber walls. Drawer-like
stainless steel cage units composed of individual animal compartments are suspended in the
space above each tier. Stainless steel catch pans for the collection of urine and feces are
suspended below each cage unit. Catch pans are left in position throughout the study_
Cageboards are added to these catch pans during nonexposure periods to reduce ammonia
concentrations.

The chamber was designed so that uniform aerosol or vapor concentrations can be maintained
throughout the chamber when the catch pans are left in position. Incoming air containing a
uniform mixture of test material is diverted so that it flows vertically along the inner surfaces of
the chamber. Eddies are formed (Figure 1) at each tier as the aerosol or vapor flows past the
catch pans. Stagnant zones that would normally exist above each pair of catch pans are cleared
by exhaust flow through the space between the tiers. Aerosol or vapor reaching the lowest
level is deflected across the bottom tiers by metal strips in the space between the catch pan and
the wall Tests have shown that aerosol or vapor concentration homogeneous to within 8%
throughout the chamber can be obtained repeatedly provided the aerosol or vapor is uniformly
mixed before passing through the chamber inlet (Griffis et al. 1981).

17. EXPOSURE SUTT'E SYSTEM DESCRIPTIQN

The exposures will be conducted u_g an automated data acquisition and control system in an
exposure suite (Figure 2) consisting of three exposure rooms and a suite control center room
(only one of the exposure rooms will be used for this study). A central computer monitors the
basic chamber functions (i.e., test chemical concentration, airflow, vacuum, temperature, and
relative humidity) in each of the three exposure rooms. The executive computer is a Hewlett-
Packard fliP) Model 9816. All data acquisition and system control originates from this
computer.

All experimental protocols related to the data acquisition and control system (such as data
channel assignments, monitoring frequencies and alarm settings) reside in the executive
computer and are entered into tables accessed by menus.

Data input to the executive computer is accomplished through several interface instruments. All
on-line chemical monitor data are collected and preconditioned by an HP-85B computer.

Conditioned data are transferred to the executive computer for analysis, concentration conn-oI,
data storage, and printing. Data from all monitoring equipment other than chemical monitors
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arc inputt_ throu_ a Colorado Data Systems (CDS) Model 53A-IBX Intelligent Interf:. .-'e
System (IIS).

System control is provided from the computer by means of control relays in the CDS IIS.
These relays control such devices as valves, drive motors, audible alarms, indicator lamps, etc.

Data and comments from the exposure room are stored on a magnetic disk and are printed.
Data are printed and stored immediately upon completion of the measurement to the "Daily
Log". At the end of the day (24--hourperiod), the daily data are analyzed and a summary is
printed. This summary includes the mean, standard deviation, % relative standard deviation,
maximum, minimum, and number of measurements for each set of data for the 24-hour period.
A second printout provides a table of outliers (i.e., all data points which are beyond the critical
limits defined in the protocol). This outlier table allows rapid determination of problem areas in
the data. A third printout provides a list of all comments generated by the computer and
operators. This allows rapid inspection of generation start and stop times and any problem
alias.

A complete description of the software for this system is contained in BNW document OB-BE-
5E(_1. Maintenance of this system is detailed in SOP # OB-BE-3DOE. Routine operation of
the system software and hardware are detailed in SOP # OB-BE-3GO4.

III. TEST ARTICLEGENrERATION AND MONITORING

A. Test Article Generation System

A schematic diagram of the acetonitrile generation and delivery system is shown in Figure 3.
The acetonitrile generator is housed in a vented cabinet located in the suite control center. The
acetortitrile to be vaporized will be transferred from the original container in which it was
shipped to a 5.6 liter stainless steel reservoir. A nitrogen cover is maintained at all times while
transferring the acetonitrile and in the reservoir.

During exposure the acetonitrile is pumped from the stainless steel reservoir through an eductor
tube and deldve_, tube to a vaporizer located in the fresh air duct leading directly to the vapor
distribution manifold. The vaporizer is a stainless steel cylinder covered with a glass fiber
wick from which the liquid is vaporized. The wick will be replaced prior to the start of
exposures. An 80-watt heater and a temperature sensing element is incorporated within the

cylinder and is connected to a remotely located temperature controller. A second temperature,,monitor is incorporated in the vaporizer allowing the operating temperature to be recorded b)
the automated data acquisition system.

A clear teflon® tube of measured volume preceded by a three-way valve is attached just
upstream of the pump to allow measurement of the flow rate of the chemical. Measurement is
accomplished by momentarily switching the three-way valve from the run position to the test
position. A small bubble of nitrogen is pulled by the pump through the valve and into the clear
tube. The progress of this bubble from one end to the other of the tube (calibrated volume) is
timed with a stop watch. Flow rate is calculated by dividing the volume by the time. The
concen_aion in the distribution line can be calculated from the flow measurements of liquid
and dilution air. A three-way valve at the input of the vaporizer allow the liquid to be pumped
either to the vaporizer or to a sample vial. In this way, samples could be taken from the
reservoir for periodic purity, assays, or for calibration of the monitoring equipment.

The vapor is mixed with charcoal-filter_ and HEPA-f'thered air from the building air handIing
system. This mixunc is drawn into a stainless-steel distribution manifold by an Air-Vac®
vacuum pump (Air-Vac Engineering Co, Milford, CT). Prom the manifold, the appropriate
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amount of vapor/air mixture needed to reach the target concentration is carried to each exposure (I

chamber by individual delivery, lines. Withdrawal of vapor from the manifold is done by an
AirVac pump at the chamber end of each delivery line. Chamber concentrations are adjusted by
the adjustment of the compressed air pressure to the vacuum pumps. At the end of the deliver 3,
line, the vapor enters a pneumatic 3-way valve where it is directed to the exposure chamber or
the chamber exhaust system as appropriate. These valves allow for a faster buildup of vapor
concentration at start-up as well as more rapid diversion of chemical flow from chambers in the
event rapid shutdown is necessary. At the start of a generation period, these valves are
positioned to route the vapors to the chamber exhaust until the concentration in the distribution
system is stabilized. When the system is stable and exposure is ready to proceed, computer-
controlled start-up of the exposure is initiated by rotation of the 3-way valves to the exposure
position.

Generation proceeds in stages: system stabilization, generation and shutdown. During the
stabilization stage, the pneumatic 3-way valves are in the exhaust position as buildup of
chemical in the delivery lines proceeds. After the system is stable, at the direction of the
operator, computer-controlled start-up is initiated and the pneumatic valves are set to the
exposure position. After stabilization of the chamber concentrations and possible adjustments
of the vapor delivery flow rates, the generator is in its normal operating stage. During this
stage, the system operats under computer and exposure-operator supervision. The exposure
operator monitors the chamber concentrations and makes adjustments as necessar3'. In
addition, the computer can initiate an interruption of chemical delivery to any chamber under
certain conditions by rotating the appropriate 3-way valve.
Shutdown at the end of the exposure day begins with a computer-initiated rotation of the 3-way
valves to the exhaust position, stopping exposures. The computer then stops the chemical
delivery pump.

The method used for the generation and delivery of acetonitrile (ACN) is shown in Fi=mare3.
Routine operation of the generation system is detailed in SOP# OB-BE-3B4B. Maintenance
and QC procedures are detailed in SOP# OB-BE-3DOK,

Measurement of vapor concentration versus time (buildup and decays) will be obtained for all
chambers before the start of the study and during the study. (SOP# OB-BE-3B3H)

B. Test Article Con?_ntrarion Monitorin_

An on-line I-'Izwlet_-Packard Model 5890 gas chromato=_'raphequipped with a flame ionization
detector (FID) will be used to monitor the exposure chambers, the control chambers, the
exposure room, and the output of a standard gas cylinder. Sampling from multiple positions
will be accomplished by means of an oven-mounted, 12-port stream select valve. The
sampling system (Figure 4) is incorporated into the relative humidity (R.H) sampling system.
Samples of the atmosphere from each sample location are continuously drawn by a vacuum
pump through teflon sample lines to a location near the input to the 12-port sample valve. This
assures fresh samples at the monitor. The sample lines, which continue from the point where
they tee-off tD the 12-port valve to the dewpoint monitor, are 1/16" teflon.

Sample values are accumulated and printed by an I-IPModel 85B computer until all required
ports from the stream select valve have been sampled. These values are then sent to the
executive computer for printing and storage. Each value accumulated by the I-/P85B is
compared wish limit values for that particular location. If the value is beyond the control Limits,
the HP85B _5iI immediately send me information to the executive computer which will take the
appropriate action as follows:
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• Concentration: non-criticallowlimitand_(non-cmicalhighlimit:

No action =
• Concentration < non-critical low limit but > critical low limit:

Indicate on daily printout
• Concentration < critical low limit:

Indicate on daily printout and activate audible alarm
• Concentration > non-critical high limit but < critical high limit:

Indicate on daily printout
• Concentration > critical high limit:

Indicate on daily printout, activate audible alarm, terminate generation of test
material

The on-line gas chromatograph will be calibrated against quantitatively analyzed bubbler grab
samples collected from the exposure chambers. Standards will be preparea:i gravimemcally.
The on-line monitor calibration will be confirmed at least once during the animal exposure by
grab sampling. The calibration check will be performed according to SOP #OB-AC-3COS.
Instrument drift will be checked daily against an on-line standard.

A constant concentration stream of acetonitrile vapor, used only to detect instrument drift, is
provided. The acetoniwile standard is monitored once per sampling cycle throughout the
exposure period. The standard is also checked before the start of each exposure day. The
measu.wA concentration for the standard is required to be within +_I0% of the assigned target
value before any exposure begins without consultation with the exposure control task leader.
During the course of the exposure, ff the on-line standard is within &5% of the target value, no
change in calibration is required. If the on-line standard is beyond __5%of its assigned target,
the lead chemist is informed immediately by an exposure specialist. Additional grab sampling
is initiated by the chemist on a case by case basis when drift in the on-line standard is between

10%. A cumulative drift of 10% or greater requires immediate recalibration of the on-line
monitor by grab sampling.

Daily operating procedures for the concentration monitoring system are contained in SOP #_)B-
AC-3BIK. Routine maintenance of the GC is covered in SOP #OB-AC-3D92.

The uniformity of the distribution of the test chemical in the chamber will be checked before the
start of the study and during the ftrst week of exposure. (SOP #OB-BE-3B24)

IV. CHAMBER ENWIRONM]ENTAL CONrTROL AND MONITORING

A. Ternr)eran_

Nearly all of the heat load contributed to the exposure chamber by the animals is dissipated
from the chamber by radiation through the chamber wall (Bernstein and Drew, 1980). The
temperature of the air supplied to the chamber has little effect on the temperature of the
chamber. On the other hang the temperature of the room housing the chamber has a great deal
of effect. Consequently, chamber temperature is maintained in the proper range primarily by
controlling the room temperature.

Temperatures of the exposure chambers and exposure room are measured by Resistance
Temperature Detectors (RTDs). The RIDs are placed in a representative location in each
chamber. Each RTD is connected to an Omega Model 412B Distal Thermometer by either a
manual select switch or by computer controlled scanner relays. This allows the temperature to
be read manually or to be recorded automatically by the exposure system executive computer.
Temperatures are automatically recorded at regular intervals during each 24-hour day, All
temperature measurement equipment except the RTDs is located m the exposure suite control
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center. RTI)s are calibrated to within 0.5°I::of a certified mercury thermometer (SOP # (3B- I

BE-3COL) before the start of the study and at least every two months thereafter.

B. Relauve Humidity

Relative humidity (RH) in the exposure chambers is controlled by the system depicted in
Figure 5. Equipment located in the RH Control Equipment Room (Room 335 of the LSL-II
basement) provides separate ducts of dr3.'and moist air to each exposure chamber. Filtered air
with a maximum dewpoint of about 53°F is supplied to the RH Control F_,quipmentby the
building HVAC system. This air is evenly delivered to two ducts. Air from the first duct
passes into a plenum where steam, generated from city tap water with no additional additives,
is injected to bring the air to a dewpoint of about 60°I=. This provides the moist air source for
the chambers. The air from the second duct is passed through a refrigeration coil which
reduces the moisture content of the air to a dewpoint of about 40°F. This provides the source
of "dry" air for the chambers. A manually controlled mixing valve for each chamber mixes the
proper proportions of the moist and dr), air to maintain the proper R.H in each chamber.

Relative humidity is measured using an EG&G Model 910 dewpoint hygrometer located in the
exposure suite control center. Air from the exposure chambers is sampled from a
,,'_presentative location (a top port on the back side). A teflon filter is placed at the chamber end
of the sample line ff the test article is an aerosol. Samples of the air from each measurement
location are continuously pulled through polyten-afluoroethylene (PTFE) robing to a central
location in the exposure suite control center. This assures a fresh sample at the dewpoint
hygrometer. Sample air from a particular location is routed by a multiplexed valve system to
either the exposure system exhaust or the dewpoint hygrometer for RH determination. The
valves are controlled by either a manual switch or by a computer controlled relay, allowing RH
to be measured manually or automatically by the exposure system executive computer. RH is
automatically recorded at regular intervals during the 24-hour day.

Once the dewpoint has been determined by the hygrometer, the RH is automatically caIcalated
by the exposure system executive computer using the dewpoint value and the drybulb
temperann'e (measured simultaneously at the same location by the RTD system) by applying a
form of the Antoine equation for determination of saturation vapor pressure of water at a given
temperature.

CaIibradon of the dewpoint hygrometer is established prior to the start of the study and checked
at least every two months following SOP # OB-BE-3B IX. Initial calibration requires
comparison at three RH levels (-30%, 50% snd 70%) of the RH calculated by the monitor to
measurements made by a calibrated portable hygTometer and RTD located near the chamber.

C. Airflow

Airflow in the chambers is maintained by the vacuum in the central chamber exhaust duct. This
vacuum is created by the chamber exhaust flow fans located in the South Equipment Room of
the LSL-II Building. There are two parallel exhaust fans, one operating with the other
providing backup. Both fans can operate from emergency power.

Chamber airflow rate is controlled by a gate valve in each individual chamber exhaust duct. A
drive motor attached to the stem of this valve allows the control of chamber flow either by
computer or manually from the Exposure Control Center.

Fine control of exposure concentration can be accomplished by automatically or manually
adjusting the valve position to control chamber dilution airflow within the allowable limits.
Gross adjustment of concentration must be done manually by adjusting the generation system.
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Chamber airflow is measured by a multiplexed orifice-meter system consisting of a calibrated "
orifice located in each chamber exhaust, a Validyne Model DP-45 pressure transducer, a
Vaiidyne Model CD-18 carrier demodulator, and a Validyne Model PM-12 digital voltmeter.
The pressure transducer is multiplexed to each chamber's flow orifice by valves remomly
controlled either manually or by means of the executive computer. This allows flow to be
measured either manually or automatically. Flow is automatically recorded at regular intervals
during the 24-hour day.

Calibrated flow orifice meters are located at both the inlet and exhaust to each chamber. By
comparing the measured flow at the inlet and exhaust, leaks in the chamber can be detected. A
leak check is automatically performed by the executive computer when each chamber is closecl.
If a leak is detected, the executive computer will notify the operator and will not allow
exposures to proceed until the leak is repaired. This system is sensitive to very small leaks
which may cause an imbalance of test article concentration within the chamber.

Calibration of the flow orifices will be done before the start of the study following SOP # OB-
BE-3COV. Each flow orifice is calibrated to within :L'0.5CFM by comparison to a calibrated
digital vane anemometer temporarily inserted in the chamber duct during non-exposure periods.

D. Chamber Vacuum

The chambers are maintained at a slight negative pressui'e compared to the room in order to
reduce the possibility of escape of test article. This negative pressure is created by the pressure
drop across the HEPA and charcoal filters at the inlet to each chamber.

The same Validyne pressure transducer system used to measure chamber flows is also used to
measure chamber vacuum. Vacuum in the chamber is measured relative to atmospheric
pressure in the suite control room. Vacuum is automatically recorded at regular intervals
during the 24-hour day.

Vacuum is also continuously monitored by a mechanical pressure switch attached to each
chamber. In the event of leak in the chamber, the pressure switch will immediately shut off the
flow of test article to the chamber and activate an audible alarm.

J
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V. ANIMAL FACILITY AIR HANDLING SYSTEM

Supply _ enters the building through two identical parallel air handling systems (Figure 6).
Each system consists of a pre-heat coil, a filter system, a heating coil, a chilling coil, and a
supply fan. The pre-hcat coil heats the air to a minimum of 45°F. The filter system, comprised
of a roll filter, pre-filter, and a bag Filter, rids the air of most particles. The heating and chilling
coils maintain the temperature of the air exiting the air conditioning system at about 53°F. The
chilling coils also dry the air to a dewpoint not greater than 53°F.

Although simultaneous operation of both of the parallel air supply systems is necessary to
provide the 20 air changes per hour typically supplied to each animal room, only one of these
systems, which can be operated from the emergency power system, is required to maintain the
rooms within the temperature and flow specifications reqmmd by the protocol. Exposure of
the animals to the test article can continue in the event of the failure of one of the air supply
systems.

The _ from the two parallel building air supply systems is mixed together by an air mixing
unit and is divided into two ducts which feed the rooms on the East and West sides of the
animal quarters. If necessary, steam is injected into the air in these ducts to maintain the
relative humidity, of all rooms in the basement at a minimum of 35%. In rooms where further
room RH control is necessary, it is provided by individual steam generators located in the
room. Prior to entering the animal room, the air is filtered through a HEPA filter.

Air for exposure chambers is supplied to a chamber relative humidity conditioning system from
the building air supply systems. A single supply system is sufficient to supply air to the RH
conditioning systems for all exposure chambers in the facility.

Exhaust from the animal room is filtered by a room HFNA filter and again through a bank of
building exhaust HEPA filters assuring no escape of aerosol particles from the facility. Two
parallel exhaust fans provide exhaust from the room. One of these fans is in operation with the
second as a bar.kup unit. One fan can be operated from the emergency power system in case of
power failure.

VI. EXPOSL'R.E SUITE ALARM SYSTEM

An extensive system of alarms has been incorporated into the exposure suite automated data
acquisition and control system to provide safety for the system operators, protect the health of
the,animals and ensure the integrity of the study, There are actually two separate alarm
systems; one provided by the computer and a separate "physical" alarm system which provides
redundancy for, some of the computer alarm functions.

Following each function measured by the computer, the value is compared to the alarm limit
values (stored in the computer memory) for that function. There are four limit values for each
function and location monitored by the computer, high and low non-critical and high and low
critical. For example, chamber flows may have the following limits:

Critical low ...................... 10 air changes per hour
Non-critical Low ................ 12
Non-critical High ................ 18
Critical High ..................... 20

The result of an alarm condition depends onthe function measured andthe measurement
location. Eazh function and location has an alarm response assignment in the computer. Again
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using chamber flow as an example, flows exceeding the non-critical limits but _ng within ,.
the critical limits will cause the computer to print a "beyond-non-critical-limits" symbol, "C if
low and ")" if high, next to the data on the daily log printed by the computer. A chamber flow
which exceexL_the critical limits will cause the computer to print a "beyond-critical-limits"
s.vmbol, ">" if high and "<" if low, on the daily log and to turn on the critical alarm audio
alert. A critical low flow alarm will also shut off the flow of test article to the chmnber.
Although it is possible for the computer to make automatic corrections to air flow in the
chamber, this is not done because to do so would affect concentration of the test article in the
chamber. A critical low negative pressure in a chamber (which may be the result of a leak in
the chamber) will also cause the computer to shut off the flow of test amcle to the chamber.
Similar responses result from alarms arising from temperature and relative humidity
measurements in the chambers, however these alarms have no affect on the operation of the test
article generator.

The physical alarm system includes the following continuously monitoring devices:

• Chamber pressure (also detects critically low flow ff it is the result of pump failure
and not a clogged chamber inlet duct)

• Generator cabinet exhaust flow
• Chamber exhaust system flow
• Building exhaust system flow

In all cases an alarm condition from any one of these monitors is considered critical and results
in the test article generator being shut off.

VII. CHAMBER EXHAUST WASTE TREATMENT

Chamber exhaust is mixed with the exhaust from the entire animal facility (_ 75,000 cfm) prior
to its emission from the building stack. This method of waste treatment results in an acceptable
stack concentration.

VIII. DATA ]LECORDING AND HANDLING

Dam from the exposure room are stored in the exposure suite control center on a magnetic disk
by Hewlett-Packard (I-tP)Model 9121 micro-floppy disc drive. Data and comments from the
exposure room are printed by a thermal dot matrix printer (HI:'Model 2171G) or by an ink jet
printer (HP Model 2225A). Data are printed and stored immediately upon completion of the
measurement to a Daily Log (example, Figure 7). Both the Daily Log and the disk will be
maintained m the study files. The Daily Log will be considered the raw data. The Daily Log
includes the time of measurement, the measurement location (such as chamber), the
measurement function (such as temperature), the value of the measurement, the percent of
target, an alarm code, and a status code. See Figure 7 for an explanation of the alarm and
status codes.

At the end of the day (24-hour period), the daily data are analyze'.i and three summaries are
printed. The fn'st (example, Figure 8) includes the mean, % r,_target, standard deviation, %
relative standard deviation, maximum, minimum, and number of measurements for each
function (such as temperature) and location (such as cham_r) monitored over the 24-hour
period. The second (example, Figure 9) provides a list of eutiiers; that is, all data points which
were beyond the defined critical operating limits. This printout allows for quick review of dam
which are outside the operating limits. The final summary (example, Figure 10) is a printout of
all comments made by the computer, exposure specialist, and exposure operator during the 24-
hour period. This includes comments on startup time, exposure termination, new calibration
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factors entered, and othe_ information. This summary, allows a quick review of events that
occtnred during the day.

Data handling and analysis procedures are described in SOPs OB-BE-3EDB and
OB-BE-3EDE.

IX. EO_,rlPM'ENT OR POWER FAILURE PROTECTION SYSTEMS

Power is provided to the Battelle complex from two separate city substations through an
automatic switching device. This significantly reduces the possibility of losing city power.
Power from the city is routed to equipment in the LSL-II building through two types of motor
control centers. One type can switch power from the LSL-II diesel generator. The other has
access only to city power. The emergency-power-type motor control center has a low voltage
detector on each leg of the three-phase input power. If the city supplied power should fail or
"brown out", these detectors automatically start the emergency power diesel generator and
route the emergency power to the equipment connected to the emergency-power-type motor
control center.

All equipment critical to the well-being of the animals is connected to the emergency-power-
type motor control center. This equipment includes:

• Emergency lighting and electrical outlets
• Building air conditioning chillers #1 and #2
• Building heating boilers and feedwater pump systems #1 and #2
• Air compressors #1 and #2
• Air supply fans #1 and #2
• Air exhaust fans #1 and #2

Note that there are two identical units of all equipment that is vital to the well-being of the
animals (heating, cooling, supply air, exhaust air, and compressed air). Either of the two units
has sufficient capacity to maintain the animal environment within a safe range. In all cases, the
emergency power system will operate one of the two identical systems.

All building or chamber systems which are essential to the survival of the animals are alarmed.
If a system malfunctions, an alarm is tripped in the Power Operator's office. A Power
Operator is on duty 24 hours/day, 7 days/week. If the Power Operator is not authorized to
correct the problem that caused the alarm, he immediately calls the appropriate personnel of the
programs affected.
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30 Nov 1988 Tetrafluoroethylene-C_tronic Pro;re=: 88.01 page 4
IIII I . I I III L _ III I i i

Time Data Origin Fun=_ion Dat:a !Tarqt:
| I I I I IIlll Ill IIll

[LR] TFE - 625 pp= -R/_. -Tg0 Time E feB-Including Conc Data

[LR] TFE - 312 pp= -R/H -Tg0 Time EEplred-lncludlng Cone Date j
[LR] TFE - 625 ppm -R -Tg0 Time Explred-lncludlng Conc Data
[LR] TFE - 312 ppm-R -Tg0 Time Explred-Zn=luding Conc Data

rLR_ TFE - 156 DD_ -R -Tg0 Ti_e _x_Ire_-Includi_q Cone Da_
i I II III II Ill II I

08:17 J_ewl:_t Pac_J_r_ 85_ (AcceSS Love1: Special_lt}
TFE 1250 ppm -R/M-Cone Data Excluded-Data TIme<TgD & Data<Target

IL I I I IIII II I I IlL II

0B:lglHewle_.t Packard 85B CAccess Level: Soeclallst)

TFE - 62 r ppm -R/M-Conc Data Excluded-Data T1me<Tg0 & Date<Targe_I I III I

08:21 Hewle_t Packard 858 (Access Levzl: Speclallst)

TFE - 312 ppm -R/M-Cone Data Ex=lu_ed-Data Time<Tg0 & Data<Target
i II I II I I IIIIIIII IIIL II II ......

08:29 TFE - 625 ppm -R ITemperature OKI _4.3 Y 99%
08:30 TFE - 1250 ppm -R/M !Temperature OKI 74.0 F 99%

08:32 TFE - (332) Room ITemperature OKI 69.3 F 96%

08:34 TFE - (332) Room IRelatlve Humidity OK£ 53.0 % I06%

08:37 TFT - _ _P_ -R IReletlve _umi_Tv Ok"/',, 46,0 _ B_
08:39 TIE - 0 ppm -R/MIRelatlve Runi_i_y 01_ 47.0 % 85%

08:42 TFE - 156 ppm -R IRelative Runidiry OKZ 48.0 % 87%
08:44 TTE - 312 ppm -R/M Relative Humility OKI 49.0 % 89%

08:17 TF_ - 1250 ppm -R/M GC|34-809569 eKE 6.7608+2 ppm 55%

08:19 'TI_ - 625 DDR -R/H GC_34-809569 eKE _,44_+_ DD_ , _6%
08:21!Tr_ - 312 ppm -R/M GC|34-809569 eKE 2.5078+2 ppm 81%
08:24 !TFE - 0 ppn -R/M GC|34-809569 OKI 0.0008+0 ppm 0_

08:26 !TI_Z - (232) Room GC|34-809569 eke 0.O00E.0 pp_ O_
08:29 TF_ - 625 1_pm -R GC|34-809569 OKI 5.8748+2 pp= 94%
08:31 !T_E - 312 pp_ -p G¢._3_-809569 O_'I 2,E54_.-_2 Dp_, .....92_'

08 34 Tr_ - 156 ppm -R GC|34-809569 OIC[ 1.52LE.2 ppm 98% _
08 36 TIE 0 pp= -R GC|34-809569 OK_ 0.0008+0 ppm 0%
08 40 TIE S_andard Gas-L GC#34-809569 eKE 2.8808+I ppm 20%

_08 43 TIE i Standaz_ Gas-H GC|34-809569 OI_ 4.9938+2 ppm 100%

08:47 T_T - 31_ DP_ -_ Relative _umi_v Oi'I _9,0 _ _%
08:49 TFE - 625 ppn -R/MiRela_ive llumi_l_y O1_ 48.0 % 87%
08:_2 TIE - 625 pp= -R IRela_.ive Hu=/_i_y eke 47.0 % 85%

08: 54 TIE - 1250 ppm -R/M Relative llu=/_i_y OKI 53.0 % 96%
08 :54 TIE - 0 ppm -R Exhaust Air Flow eke 15.3 CFM I_2%
08:55 !TTE - _ _ -RIM Exhaust Air FlOW el'/. !5.0 ¢,_, ,. 100%

08:55 T[ _. - 156 ppm -R Ex_lau_% Air Flow eke 14.6 CFM 97%
08:55 TIE - 312 ppm -R/M Exhaust Air Flow eke 14.6 CFM 97%

08:56 TTE - 312 ppm -R Exhaust Air Flow OK_ 14.6 CFM 97%
08:56 TFE - 625 ppm -R/M Exhaust Air Flow OIC; 14.9 CFM 99%

08:56 TFE_ - 625 D_ -_ Exhaust Air Yl_w OK'/. !5._ CTH 102%
08:56 T¥ _. - 1250 ppm -R/M Exhaust Air Flow OK_ 14.8 CFM 99%

08:45 TIE - 1250 p]:_ -R_M GC#34-80_569 eke 1.2128+3 ppm 97%
08:48 TIE - 625 ppm -R/M GC|34-809569 (DKI 5.5948+2 ppm 90%

08:50 TIE - 312 1:]m=-R/M GC|34-809569 eel 2 9238.2 ppm 94%

08:53 TTT - 0 D_ -R/M GC|34-80956,_ OK[ C_O00E_ DD_ .. 0_
II I I I l

Figure 7. Example of 24-Hour "Daily Log" Printout from Data Acquisition and
Control Computer. See Following Page for Explananon of Columns.
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OB-EP- IF3F=OO-O283
ATTACHMENT II

Page II-19

Figure 7. (continued)

DESCRIPTION OF CON_PU'IER "DAILY LOG" OUTPUT

The date, exposure name, program version and page number will be printed at the top of each page of
the daily log

J

Column 1: Time -- time that measurement was taken
Column 2: Location -- location of measurement (for example, chamber)
Column 3: Function -- measurement function (for example, temperature)
Column 4: Data-

Alarm Code -- "(" Indicates data < non-critical low but > critical low alarm value
")" Indicates data > non-critical high but g critical high alarm value
"<" Indicates data < critical low alarm value
">" Indicates data > critical high alarm value
"[" Indicatt's data < super-critical low alarm value
"]" Indicate:; data > super-critical high alarm value

Status Code -- "OK" Indicates monitoring instrument is functioning properly and is
calibrated

"BS" Indicates service time of monitoring instrument has expired.
(Usually indicates that instrument calibration should be
checked. Does not necessarily mean that data is not valid)

'T' Indicates data will be included in summary
"E" Indicates data will be excluded from summary

Data Value - Data may be expressed in scientific notation (x.xxxEyy)

Units Label - Units of measurement (e.g., ppm, °F, m_m 3)
Cohmm 5: Target --% of target concentration for the measurement
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(DB-DT-IF3D-_233
A'I'I'ACHMENT n

Page11-20
91

S_ation for the File: Nov 03 $$ Exposure: Tetra_luoroethylene-Chronic

TFE - 0 ppm -R 15.5 .09 15.6 15.2
TFE - 0 pp_ -R/M 15.1 .O5 15.2 15.0

TFE - 212 ppm -R/M 14.6 .03 14.7 14.6
TFE - 312 ppm-R 14.7 .05 14.7 14.6

TFE - 625 pp= -R 15.4[ I03, .06 15.5 15.3, E.

TFE - 1250 pp= -R/M 24 ,, ,,t .08 15.0 14.8, ,.

!TFE - O ppm -R .9 .04 1.0 .9
TFE - 0 ppm -R/M 1.0 .02 1.0 1.0

TFE - 312 ppm -R/M .9 .QI 1.0 .9
TFE - 312 ppm -R .8 .03 .B .$

TFE - 625 ppm -R .9 .03 1.0 .9
TFE - 1250 ppm -R/M I.I .03 I.I 1.0

Figure 8. Example of 24-Hour "Data Summation"Printout from Data
Acquisition and Control Computer.

E - 56



OB-DT-IF3D-_D-O283
ATTACH]%_.N'TII
Page rt-21

w

(r_%.l:LerT_ble for *t.heT:Lle: Nov 21 8S l_xposure: Acetont_:rlle

Oric! I Instrument iT_.me Dst¢ _ L_ver ! Tar_e: ' Hi,he

Figure 9. Example of 24-Hour "Dam Outlier Table" Printout from Data Acquisition
and Control Computer. Table shows data which were beyond the defined
Critical Limits.
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OB .DT. 1F'3I_-_-O2._3
ATTACHMEN'T 11

Page 11-22
ill

htly (.4mutants letPefluor_ethy_eme-Ce_'lmtc ftte- llov.03.1_
ltm ONrate, (,emme_t

O?:Sl C.he_er i.e,_. Cheat for TF[ - 155 I_ -It

el:S| |x_uSt Fl_ |4.S Inte'_ FleD-. |S.l ( -3 4% JaiL', [ AceePLable ]

07:|Z C_r Leak Check fO_ IF[ " 0 Pm *J

07:S2 Leheuet FVo_. |S.2 inlet Ir_e_' IS.5 ( -2.S2 |e,k) ( kccsut,ble ]

O?:SZ All I'._mers have leeQntou_ k',_EP1_Lr.

O8'01 ke_litt PictaPd |S0 lr[ * StenOa_ _4e-M-(Jm¢ GaLa Lxc_vo_-|=poeu_ hot kunntng

04:04 HPSS8 found Permeters Gaey & IteeOy to_ L=posu_ Ste_.

08:14 )wwlett Pacter_ 9815 Llpoeu_ leman9 started. [11_=I(0]]

08;IS IF'[ r.hrontc - OtetnDtetr|b_t|on Venire - VeTvt 09t_ed

08:1S |LII] IF( (:hrontc - IZS0 INP (:Wr tote/Mice - V,;ve Ol_mld

08:15 [Lit] IF[ - lZS0 p_ -IIM -O_ Leposur$-tnable |nv_ron DaLe (.ol_ect_on

08:1c_ |LII.] It[ £hrmliC - |2S P_ C.hallQer JlJtltNtge - Va)vt (/Pe_d

08:1S |Lll] Tit[ * 12S pm -It/_ _ [mau_e-Enlble tnwre_ GaLl P.oITect_on

08;IS [L_ IF[ £_nlc - 312 pm r_ml_r latelmtce - V,ivt Otwned

08:ZS ILia] TF[ - 31t PP_ -ItlM -ON [epoau_t-[_ble |nvtro_ Gat_ Col_ectton

08;1S ILK] IF( C.hrOfltC" |Z5 ppm C.hmDer has - Valve GPened

08;15 ILI_] IF( - IZS pm -t -Oll L_oeurt-E_ble Lnvtv'o_ Data C.ol_ectto_

08:1S ILIQlrr[ C.mntc- 31Z_ C_ve,NP_tn - Valve0_ned
08:15 ILl+] Tit[ - 31Z PI_ -t -ON tmmswe-tnable F.nvtre_ Data C.ol_sct_on

H:IS ILia] Tr[ Carm_tc - IS5 pie thiner bat - V,_v, Opened

08:15 [LI_ IF'[ - IS5 p_ -R -ON [zposu_-|nable Lnvtr_ Data C._|ectton

08:|S [L_ _'[ r.hro_tc - SeabOard hi VIIVI - Valve O_ened

08:Z7 ILK] IF( - 1255 pp_ -RIM -190 1el tntred-inclva_ng _ Data

08:Z7 ILl] IF[ - 6ZS Pm -PJ_ -110 Itl Ltptr_d-|hclud_ng [eric Get*

08:27 [L_] IF( - 312 pm -PJ_ -190 Itl Lm_tred-lnClud_no (4m4: Data

08;27 [L_] I'F[ - SZS ppm-R -110 Itm intr_d-|ncludmg (_mc Data

O6;25 [LR_ IF( - 31Z pp_ -I -190 ltm _t_-i_clu_n9 Cone Get,

08;Z$ [tl_ 1_ - IS6 Pm -It -T90 lies bml_d-l_i_mg _c Dat,

08:17 herbert P_curd 8SB TF[ - 1_S0 Wan-_J_-C_nc Get4 [xcluaed-Gate ltmclS0 & De_e(larDe;

08:19 Tl_ - 6ZS _ -RIM-f._r_: GaLl Lxc_uOe_Gat4 ItmecT|0 k Gat.eclerget

08;21 TF[ - 312 Pm -PJ_Eoru: bat= Lxc_uOed-Gat, 1_(190 k Get.leveL

lO;_S Ga_.vI_. [1_ _r_vtce 8t4tue ulxt4t4d o_ 6,_ cam¢_mtretto_ fr_ O=ta collected

|O;Z5 |I'OZ'_ gas I_g Slmp_st.kO CorPllCtlon IHl41Old,Sl p_r Mr.

IO:?.S Ik_stSmol.

10 :|6 (_:entrat ton 14o_ttor,-_e_-vtce/Status

10:25 el, 1]TF[ - 1250 p_ -IJ_ S_v Gate .as: 27 OCt 191i_it: 3 key IgB_

10:Z6 [1, 2]TF_ - _ZS p_ "_J_ Sr_ Date vase 27 Oct lSl_ tie 3 kay Igs8

10:25 [1, 3]TFI - 312 pp_ *PJ_ Sty Gate vet: 27 OCt IgM at: 3 key 1988

10;=5 el. d]TF[ - ©pm *;J_ SPy Gate =as: Z? Oct 19_ as: 3 kay IgS_

10:25 (%, SILT( - 13321 _oon $_v Date was: Z7 OCt 198_ ts: 3 kay 1988

lO:Z_ [1, 6]TF[ - E25 pm -R Sty Gate yes: Z9 Oat 191)8 tz: 3 kay 1988

10:25 [1. 7_T_[ - 312 p_ *R S_v Date usa: Z_ OCt laB8 Is: 3 hay 1988

1O:Z6 el. 8]TI_ - 156 Pm -R Sr_ Gate miD: 27 0at 198_ Is: 3 kay 1988

10:25 [1. 9]TF[ - © pp_ -R Sty Date yes: Z7 Oct IgM ts: 3 kay _988

10:Z$ [L.12]TF( - Stan_4_ G41-H Sty Date vet: 29 Oct 198_ as: 3 key 198_

14:27 _le_.t Pacurd D815 [k_ T_[ _nrontc - _atn Otstrtbutto_ Valve - Ve_ve C_oesd

14:27 LxPosure Ismtnatocl. Exposm'e t_aers stopped.

14:27 Generator valve slmOy OFF.

14:27 [LIQ TF[ Cl_mtc - I:_SOpm Civmiwr itatelMtce - Villi Ciose¢l

14:_7 [L_ TFT - I_S0 pm -IJ_ -OIrF Lmmsu_E_ebte E_rm'_ ht_ _olle=:tto_

Fibre 10. Example of 24-Hour "Comment Summary" Printout from Data
Acquisition and Control Computer. Table shows a summary of all

r,_,"printout.comments recorded on "Daily _..=
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ExposureChamberCageMaps

Project:NTP/IRT StudyDirector:MAST
Study:ACETONITRILE Date:2/19191TUESDAY
Species:RAT VerifiedBy:___ _"_,S''-_
Chamber.1200ppm

Room:332 Level1 ......i

Level2 .... ,
i

i,i

I
_

i1, i

__ ,,,,
__

i
ii

,,
i i

ii

....

i

Level3
_

Level4

179=' , 355
68*" - " 350

- 41 " 340 L 339
4*" 170
363 106 362 218
344 87 361 169 ,
282 60 - 358 157
247 53 ' 311 151 ,

109 23 - 65 64
31 xxxxxxx 25 21
14 ms" gesgrpA gesgrpB

ges grp C ges grp C & D Level5 _

Level6

364
H

- 347
' _ 261 ,,,

, 242
, " 145 +

_- 67
-- " 39

5

NON-PREG

Comments:
°*ratsforbloodcollection

ue calendarforw,igh=chedule
PRE.EXPOSURE-REMOVEGRPARATSFORSACRIFICE
POST-EXPOSURE-REMOVEGRPC"RATS FORBLOODCOLLECTION
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ExposureChamberCageMaps

Project:NTP/IRT StudyDirector:MAST
Study:ACETONITRILE Date'2/19191TUESDAY
Species:RAT VerifiedBy: _ _',.-_,_

J

Chamber:400ppm
Room:332

LevelI
Level2

i, , iiii , - ii i , i 1,1,1 ii

,.., -- ,,l,r

, , ,i LI,,,, , i , ii ,,,., i i , ii1==, -- ,

,,i i,i i

_i ii i ,,,1,i , i , ,

,. , ....

Level3
.................

Level4

50" ......... 270............. 349 "
10"* _Z5 356 342
264 223 320 315
210 ' 205' 286 _;31 -" Dte.&.q-Iq-=ll
188 140 198 165

..... 133 135 ...... 174 72
..... i23' ' 52 156 46 ........

93 17 137 30
..... 47 ' ' =_xn " ' _' .....

, , , ,,, ,, ..........

_e" gesgrpA gesgrpB
gesgrpC gesgrpC&D

Level5
,, , ,, ,.,,

Level6
......... i,, | ,,,,.

249
...... 1_ '

16_
1_'_ ....

..... .15_ '

..................... 112 .........
102
27
12

NON-PREG

Comments:
"°rats|orbloodcollection

seecalendarforweighschedule
PRE-EXPOSURE-REMOVEGRPARATSFORSACRIFICE
POST-EXPOSURE-REMOVEGRPC"' RATSFORBLOODCOLLECTION
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ExposureChamberCageMaps

Project: NTP/IRT Study Director: MAST
Study: ACETONITRILE Date: 2/19/91TUESDAY
Species:RAT VerifiedBy: :- _ ,-,,'::-,_.
Chamber:0 ppm
Room: 332

Level1 i i,,,,,

Level2 --
ii i i

i,.. i i
i,,ll

ill
i

,.,

Hll

i

i ,

i ill
,,

Level3
,,

Level4
345"

'304" ,, 336
248" 31'4 '
62°° 373 292
24" 323 293 278

- 319 23E 289 219
- 312 181 1B5 , 139 ,.

243 125 184 99
203 ..... 115 113 48
158 ' "§5 66 38
108 89 " ' 11 3

32 16 gesgrpA gesgrpB
gesgrpC gesgrpD Level5

,ll

Level6 , ,,,

369
' - 25,3

' 238 ,,
' 212 _

..... 175 ,i

12F
127

,i,, ,, 96
, i

79
r =

' ' NON-PREG

Comments:
"' ratstot bloodcollection

see calendarforweighzchedute
PRE.EXPOSURE-REMOVEGRPA FORSACRIFICE
POST.EXPOSURE-REMOVEGRPC""RATSFORBLOODCOLLECTION
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APPENDIXF

QUAUTYASSURANCE

Quality Assurance Statement
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Teratology Study of Acetonitrile in Rats

Quality Assurance Statement

Listed below are the phases and/or procedures which were reviewed by the Quality Assurance Unit
during the period, 1/1/91 - 3/31/91, and the dates the reviews were performed and findings reported to
management. (All findings were reported to the study director or his designee at the time of the review.)

Date RndingsSutxnitted
inW_g to

Phase/Procedure Reviewed Review Date Study Director/Management

AnimalReceipt 1/8/91 1/9/91
Data 1/14 & 4/3-4/91 4/4/91
Animal Identification 1/22/91 1/23/91
HealthScreen 1/28/91 1/31/91
Dosing 2/12/91 2/12/91
BodyWeights 2/1 4/91 2/15/91
TeratologyExaminations 2/22/91 2/22/91
Necropsy 2/22/91 2/22/91
Data 7/2-3, 8-9/91 7/16/91
FinalReport 11/15-16/92 & 2/15/94 2/15/94

Quality Assura_ / /

,YQual_yAssurance_cialist Date
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