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US Environmental Protection Agency
410M Street, SW
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Re: TSCA 8(¢) SUBSTANTIAL RISK NOTICE (SUPPLEMENTAL) ON:Perfluorabutanesulfonyl Fluoride: CAS# 375.724
Dear Sir:

3M has conducted a 28-day rep€at dose inhalation study with perfluorobutanesulfonyl
fluoride (PBSF) in rats at concentrationsof47, 162 and 479 ppm (hrs/day, 5
dayshweek). Animals exposed to PBSF exhibited clinical signs consistent with
neurotoxicity at all levels. Clinical signs were observed early in the exposure and hadresolved by the next day. The functional observational battery and hisopathologica
results were within normal limits. The mechanism of action for this neurotoxicity is not
known. PBSF associated neurotoxicity was reported in a mouse inhalation toxicity
screen (TSCA 8e Substantial Risk Notice, dated 30 July 1999) and ina rat acute
inhalation study (TSCA 8e Substantial Risk Notice, dated September 28, 2000).

3M has established aworkplace exposure limit (-hr TWA) of0.1 mg/m3 (0.008 ppm) 8for PBSF. 3M uses PBSF safely as a site limited intermediate with the following 2 on
industrial hygiene practices: supplied air respiratory protection, chemical protective = 35
clothing, and local exhaust ventilation during charging. 138

z i=Please contact me at 651.733-9218, for further information. E23

Sincere . £7 i4, Cong,Saal Bron Nocs
Larry R. Johnon, D.V.M,,Ph.D., DABT
Director - Corporate Toxicology
Enclosure: Complete Report: “T-7499 TOXICITY STUDY BY REPEAT DOSE
INHALATION ADMINISTRATION TO CD RATS FOR 4 WEEKS"
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‘COMPLIANCE WITH GOOD LABORATORY PRACTICE STANDARDS

Thestudy describedin this reportwasconductedincompliancewiththefollowingGoodLaboratoryPrec arsand mde gen 5wi
TheUKGoodLaboratoryPracticeRegulations 1999(StatutoryInstrumentNo 3106).

OECD Principles of GoodLaboratoryPractice (asrevisedin 1997), ENV/MC/CHEM(98) 17.

ECCommissionDirective, 1999/11/ECof8 March 1999 (OfficialJournal No L77/8).

United States Environmental Protection Agency,(TSCA)Title40CodeofFederalRegulations
Part792, Federal Register, 29 November 1983 and subsequent amendment Federal Registerhat58

Informationregardingtestsubstancecharacterisation,namely thebatchnumberandexpirydate, wasnot
availabletoHuntingdonLife SciencesforcompliancewiththeGoodLaboratoryPracticeregulationsgiven
above.

(]

= 2b zl
Derek W. Coombs, B.Se., M.Se., Date
Study Director,
Huntingdon Life Sciences Ltd.

N/A 28HusestAs
— DueFe erectogy Seve

‘Submitter. Date
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QUALITYASSURANCE STATEMENT

“Thefollowinghavebeen inspected ar auditedin elton to this study:
‘Study Phases Inspected DateofInspection. DateofReporting

Protocolaudit 31October2000 31October 2000

‘Studybasedinspections

‘Studypreparation )
Exposure )
‘Testsubstance control )
Sampling ) 13 November 2000 13 November2000
Clinical signs )
Recordsaudit )

Blood sampling 8December 2000 8 December 2000

Postmortems ) 11December2000 11December2000
Recordsaudit )

Report audit 6April2001 9April2001

Protocol: An auditofthe protocol for this studywasconductedandreported to the StudyDirectorand
CompanyManagementasindicatedabove.

StudybasedInspections: Inspectionsandaudits ofphase ofthis studywere conductedandreported to
‘theStudyDirectorandCompanyManagementasindicatedabove.

Processbased inspections: At or about the time thisstudy was in progressinspectionsand audits of other
routine andrepetitiveprocedures employedon this type of studywerecarriedout.Thesewere promptly
reported to appropriate CompanyManagement.

ReportAudit:Thisreporthasbeen auditedbytheQuality Assurance Department. Thisauditwas
conductedandreported tothe StudyDirectorandCompanyManagementasindicated bove.
‘Themethods, proceduresandobservationswerefoundtobeaccuratelydescribed andthereportedresults

toreges he rawdaa.

‘TracyScarfe, Date.

GroupManager,
DepartmentofQualityAssurance,
HuntingdonLifeSciencesLtd.
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SUMMARY

‘Three groupsofrats (each of§ malesand $ females)ofthe Cri:CD®BRstrain were exposedtoT-7499,
6 hours adayfor 5consecutivedays aweekfor 4weeksusing awhole-body exposuresystem. A fourth
group, acting a control, was exposed toair only.

‘The study mean analysed concentrationsofT-7499 were 47, 162 and 459 ppm for the Low, Intermediate
and High dose groups respectively.

‘Thefollowing commentsaremadeinsummary:

Clinical signs observed during exposure included circling movement and lethargy.

Clinical signs observed immediately post exposure included vocalising and agitation when handled,
walkingontoes (abnormalgait) and hyperactivity. Thesesignswereconsistentwith a neurotoxic
effect and generally resolved prior to exposure the following day.

‘The overall mean bodyweight gains for all test rats (Weeks 0 to 4) were lower than controls,
attaining a degreeofstatistical significance for all test males.

Areductionin foodconsumptionwasevidentforGroups 4 malerats.

‘There was no effectof treatment on the functional observational battery or haematological and
blood chemistry parameters.

Necropsy revealed notreatment related macroscopic findings and no treatment.related differences
in organ weights.

Histopathological examinationofthe respiratory tract revealed no treatment.related findings.
Conclusion

A no observed effect level (NOEL) was not established during this study. However, clinical signs
consistent with atransienteffectonthe nervous systemhadgenerallyresolved priortoexposurethe
following day and there was no evidenceofsustained neurotoxicity in the functional observation battery.

17:
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INTRODUCTION

“Thepurposeofthisstudy performedat Huntingdon LifeSciences Limited, Huntingdon,Englandwasto
assess the systemic toxic potential in rats orepeat administration by inhalation, in whole-body exposure
chambers,ofthe test substanceT-7499, for5 consecutive daysa weekfor4 weeks.

“Thestudywasperformedincompliance withtheguidelinesoftheOrganisation forEconomicCo-operation
and Development: TestingofChemicals (412).

“Thetest substancewas administeredby inhalation, apossiblerouteforaccidental exposureinman. Therat
wasthespesiesofchoice due toregulatory requirements andthestrainwas selectedonaccountof the
availability of comprehensive background data, relating to clinical and pathological parameters, at our
laboratories.

Exposurelevelswereselectedon thebasisofconsultation withthe Sponsorandontheresults obtainedfrom
apreliminary inhalation toxiitystudy(HLSstudy numberMIN 251/003341).

“The ine experimental phaseofthestudywasundertaken between 13 Novemberand30 January2001.

8:
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RELEVANT STUDY DATES

Approvedby:
StudyDirector 26October2000
HRC Management 26 October 2000
‘Study Sponsor 30 October 2000

Animalsaivedat HRC: 1 November2000

Allocation to groups: 1 November 2000

[Exposures commenced: 13 November 2000

Functional observation battery (FOB) and Motor activity testing (MAT):

‘Week-1(Full FOB/MAT) 9and 10 November2000
Week 1(Short FOB) 18November2000
‘Week2 (Short FOB) 25November2000
‘Week3 (Short FOB) 2December2000

‘Week 4(FullFOB/MAT) 9and 10December2000

Haematologyblood chemistry:
Week 4 8December2000

Terminal ill:
Weeks 11December2000

Histopathology completed: 30 January 2001

19:
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‘TEST SUBSTANCE

Tradename: T7499

Chemical name: Perfluorobutyl sulfonyl fluoride

Other name: PBSF

Intended use: ‘None stated

Appearance: Clearcolourlessliquid(presentedinasteel pressurevessel)

Storage conditions: Ambient temperature or in a refrigerator, unless otherwise stated
by the Sponsor

Amount received: Ca.35kg

Batch number: None stated

Assay: Perfluorobutyl sulfonyl fluoride 96-98%
Perfluorosulfolane 24%

Expiry date: None stated

Date received: 26 April 2000

Supplier: Sponsor

110:



MIN252004312
EXPERIMENTAL PROCEDURE

ANIMALS

Fifty (25 male and 25 female) rats, aged approximately 6 weeks, of the Crl:CD® BR, a caesarean derivedstrain of Sprague-Dawleyorigin,wereobtainedfromCharles River (UK) Limited, ManstonRoadMargate,Kent, on 1 November2000.

On arrival, ail animals were examined for abnormalities and signs of overt il health and randomlyallocated to 1of 4groups,cachof5 males and $ females. Theanimalswerethenuniquelyidentified bynumbers tattooed on the tail. The animals were acclimatisedforat least 7 days before commencement oftreatment.

‘The identificationofindividualrats inthe 4 groupswere as follows:
Group Ratnumbers

Male Female
1 (Control) 16-20 31-35
2(Lowdose) 6-10 36-40
3(Inter dose) 1-1 26-304(Highdose) 1-5 2-2

Reserve AE [=]
Inviewoftheneedforthe FunctionalObservationalBattery tobeperformed without knowledgeofthetreatmentgroups,the animalnumberingsystem wassuchthatitwasnoteasytoidentify a treatment groupfrom theanimal numbers.

‘The remaininganimals, §males and 5females,wereassignedtothereservegroup. Thesewereidentifiedby aletterwrittenonthetail andwereretainedaspotentialreplacementsduringtheacclimatisaton period.Followingthecommencementofexposuresthe reserveswerekilled.

ACCOMMODATION

Theratswerehoused ofthesamesex10 acageinsuspendedstainlesssteelcages fittedwithmesh front,backand floor withstainlesssteel sheetsides. Thecagesweresuspendedonracks.Plastictrayslinedwithabsorbentpaper wereplaced below cachcage tocollectanimalexcreta and thepaperwas changed daily.Each cage had a coloured label identifying the group and the numbersofthe animals contained within it‘The ratswerekeptin singleroomand,additionally, afterth startoftheexposureperiod, each groupwaspositioned on an individual cage batery. Each battery was in a separate ventilated cabinet within theholding room in order to avoid the possibility of inhalationoftest material from the rats in other groups.Exposuretookplaceinthe sameroom.

san:



MIN 252/004312

‘The temperature and relative humidityofthe holding room were recorded using a Kent Clearspan recorder.
The study holding room temperature and relative. humidity were set to be maintained within limits of
2142°C and 55 + 10% respectively. Recorded ranges were 19.5 to 21.0°C and 39 to 58% relative
humidity. Deviations from these ranges were of relatively short duration and considered not to have
affected the scientific integrity ofthe study.

Lighting was controlled to give 12 hours light (0600 - 1800 hours) and 12 hours dark per 24 hours.

DIET

‘Whilein theircages,allratshadaccessto aweighedquantity of standard quality-controlled laboratory rat
food (SDS Rat and Mouse No. | SQC modified maintenance diet, Special Diets Services, Witham, Essex).

‘There was no information available toindicatethat any non-nutrient substance likely to influence the effect
ofthe test compound could reasonablybe expected to be present in the diet. The analyticaldata have been
lodged in Huntingdon Life Sciences Archives.

Tap water was available from moulded polypropylene water botles at all times while the rats were in the
cages. The water bottles were emptied and refilled daily and thoroughly cleaned at intervals during the
study.

Therewasnoinformationavailabletoindicatethatanysubstancelikelytoinfluence theeffectof thetest
system could reasonably beexpectedtobepresentinthedrinkingwater.

Resultsofthe routine physical and chemical analyses of water at source (sampling point, Grafham Final
Water) as conducted by the supplicr, Anglian Water Services Ltd, have been made available to Huntingdon
Life Sciences. Anglian Watertakes its guidelines onwater quality from the EEC directive relatingto water
for human consumption, viz. Council Directive 80/778/EEC.

‘The analytical data have been lodged in Huntingdon Life Sciences Archives.

ADMINISTRATION

“The vaporoustestsubstancewas administeredfor 6 hoursaday, for S consecutive daysaweek,for4weeks.

“The rats were exposed to the controlest atmosphere in whole-body exposure chambers constructed from
stainless steel and glass, with an intemal volumeof0.75 m. The test atmosphere was produced by metering

thetest liquid into stainless steel coil vapour generators and was diluted with cleana prio to the resultant
Vapour atmosphere passing into the exposure chamber.

The target concentrations for exposure were 50 ppm (Low dose), 150 ppm (Intermediate dose) and
450 ppm (High dose). Control rats received air only.

2:



MIN 252004312
Details ofadministrationandanalysisofthetest atmospherestogetherwiththeresults obtained arepresentedinADMINISTRATION OF T-7499 BYINHALATIONTORATS appendedto thisreport

CLINICAL INVESTIGATIONS

Datedand signedrecordsofallactivitesrelating to the daytodayrunningandmaintenanceofthe study,as‘wellastothegroup observationsandexaminations outlinedinthis procedure wererecordedintheStudyDaybook. In addition,observationsrelating toindividualanimalsweremadethroughoutthestudywere
recorded.

Mortality

‘Throughoutthestudy,all cageswerecheckedinthemomingandagainattheendofthe normalworkingdayfordeadormoribundanimals.

Clinicalsigns

Datedand signedrecordsof appearance, changeanddisappearanceofclinical signsweremaintained.Individual animalrecordsweremaintainedonthebasi of:

- anyobservation,consideredtobeofpossibleimportance,made at any timeduringthestudy;
- anyobservation,consideredto be ofpossibleimportance,madeduringtransfertoexposurecages(prior oexposure),onretumtoholdingcages (aferexposure) andduring dailyches;
- acarefulexaminationmadeweeklycommencing 1 week prior tothestartofexposureswhen

specialattentionwasgiventothedetectionof availablerespiratorysounds.
Duringexposuresignswererecorded as agroupresponse whereallvisible animals appearedtoberesponding similarlytothetestsubstance. Intheclinicalsigns individualdata, deathcode 7 refers toterminal all

BODYWEIGHT

Eachratwasweighedon arival followingrandom allocation. Theweightofeach ratwas recorded weekly,‘commencing 1weekprior tothe tart ofexposure. Duringthe treatmentperiod,bodyweightwasrecordedbeforeexposureon theday. Bodyweightwasalsorecordedpriortonecropsy.

FOODCONSUMPTION

‘The quantityoffoodconsumedbyeach cageof ats wasrecorded weekly, commencing 1 week prior tthestartofexposuresuntil theend ofthestudy.
fc:
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FUNCTIONAL OBSERVATION BATTERY

Neurobebavioural screening

Duringthestudy, afunctional observationalbatteryandmotoractivitywere performedatapproximatelythe
same timeofday. Not alraiswere tested inoneday (observations made pre-treatment and in Week 4), but
time of testing was balanced across the groups. Observations were made during the treatment period (on
dayswhennotexposed) andprior to studyinitiation.

Afullfunctionalobservation battery wasperformed duringthe pre-treatmentperiod,andduringWeek4.
Ashortened batterywasperformed duringWeeks1, 2 and3. Thefunctional observationalbatteryis
detailed below:

‘Thebatterycomprised 4setsofobservations. Thefirstsetwasperformedwheninitially handling
theanimal. Thesecondsetof observationswasperformedinthetestarenaandthe finalset
(pre-treatmentand Week 4 only)comprised handling/specific testingoftheanimal. ~Allthese
observationsweremade withthe observerblindtothetreatmentcondition of the animal.

Observations in the hand:

Easeofremovingtheanimalfrom thecage.
Reactivity to handling (caseofhandling)
Occurrenceofconvulsions, tremors, twitches
Salivation/lacrimation
Palpebral closure
‘Exophthalmus
Piloerestion
Fur appearance
Vocalisation on handling

Observation in the arena:

‘Occurrenceofconvulsions, tremors, twitches
Activity counts
Level ofarousal
Rearing count
Grooming
Piloerection
Assessmentofgait/posture
Record presence offecal boluses, rine

P14



MIN 252/004312
Manipulations:

Approach response
Touch response:
Auditory startle response.
Righting reflex:
Tail pinch response
Pupil reflex
Grip strength (fore and hindlimb)
Landing footsplay
Body temperature ( C)
Bodyweight (g)

Atanypoint duringthe observations,additionalcommentsweremadeasfree textwhereconsidered
appropriate.
+The manipulationswereonly madeduringthepre-treatmentperiod andWeek 4.

Although bodyweight was recorded, no discussionofany possible effectsoftreatment on bodyweight ispresentedin thissection as thishasbeencoveredelsewherein thereport
For the observations,ifall animals in all groups filed to show a given sign such as lacrimation this sign
hasbeenomittedfrompresentation nthereportalthough ithasbeen recordedon therawdatasheet.
Motoractivity wasperformed befor initiationof treatmentandduringthefourthweekof treatmentandwas monitored using a Coulbour Infra-Red Activity Monitoring System’.
‘This system uses an infra-red detector to monitor activity. The following categories of activity arerecorded: the time spentin no movement, locomotorandnon-locomotoractivity. The numberofoccurrences (events)ofeach category is also recorded. For reporting this data, only the time spent inlocomotor actviy is presented.

Fortesting, designated animalswere placedsinglyinto observationcages. Onceallanimalshadbeenplacedintothecages, thetestsession programmewassarted.Thetestsessionforeachanimalwas 1 hour.Data was collected every 2 minutes and writen onto a floppy disk.
‘Thefunctionalobservationalbatterywasperformedia Room 011 andthemotoractivitymonitoringwasperformed in Room 007.

Analysis and presentation ofthe behavioural screening data
The following data were routinely subjected to statistical analysis: rearing and activity counts, gripstrength, hind limb splay, bodyweight and temperature. These data were analysed using a one-wayanalysis of variance followed by Williams’ test (Williams 1971/2) for a dose-related response.Pre-reatmentdata were analysed by analysisof variance followed by Students test.

1 System supplied by Coulbou Instruments, Lehigh Valley, PA, US.A.
Ds:
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The reportingofthe categorical data for the observational battery has been handled in the following
‘manner. The observational endpoints such as ease of handling, arousal, etc, have been tabulated for
Frequency of occurrence for each group. Although during recording, some responses were classified in
termsofthedegreeortypeofresponse (i. startle:noreaction,aneartwitch, aflinch,etc.),forthe
purposes of reporting, as there were no remarkable differences between the groups, for a given endpoint
the response has been reported as being either present or absent.

As there were no remarkable differences in the incidence of observations, no statistical analyses were
performed on the categorical data.

“The Coulbourn activity data were analysed using a one-way analysis of variance followed by Williams’
test (Williams 1971/2) for a dose-related response. Pre-treatment data were analysed by analysis of
variance followed by Student's? test.

‘When the categorical data suggested a possible difference between control animals and treated groups, the
data was analysed using Jonckheere-Tepstra test (Hollander & Wolfe, 1973; StatXact, 1992). A two
tailed test has been reported, unlesstheresponses were directionalin nature.

Key to the functional observational battery

Easeof removal from cage
2 easy(ite resistance)
3 slightly awkward

Easeofhandling
2 easy litle resistance)
3 slightly awkward

Salivation (only scoredifpresent)
Y sign observed

‘The numbers associated with salivation indicatethedegreeofeffect
(1,2, 3 increasing degreeofeffect)

N signnot observed

Arousal
3 reduced alertness
4 alert (normal)
5 somewhat high (slight excitement, tense, overreactiontoexternalstimuli)

116:
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Gait

T walking on toes
Hu hunched
Unabletoassess - seeadditional comments
A abnormal
- nomal gait

‘Thenumbers associatedwithgaitindicatethedegreeofeffect(1,2,3increasingdegreeofeffect)

Mobility impaired: mobilityofthe rat impaired due to gait abnormalities
Approach

1 noreaction
2 sniffs only
3 approaches and sniffs
4 freezes
5 backitums away
6 walks past probe
O otherreaction- secadditional comments

Touch
1 oreaction
2 ums
3 walks away
4 freezes
5 tums to opposite side
6 walks backwards
© otherreaction- seeadditional comments

Startle
1 noreaction
2 eartwitchonly
3 normal flinch
4 noticeable response.
5 exaggerated response
O other reaction - ee additional comments

17:
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“Tail pinch
I noreaction
2 ms

2 msimmediately
3 violenttum,

3 walksaway
4 freezes
5 jumpsforward
6 Tunsaway
© other reaction -seeadditional comments

ALwith a response that isnot atun indicates tha the response included a tum suchas
walks awaywithatum

Righting reflex
1 immediatereaction

Vocalising
Y signobserved
N  signnotobserved

‘The numbers associated with vocalising indicate the degreeof effect
(1,2,3 increasing loudnessofvocalising)

Pupilreflex
B reflexobservedbotheyes

Urine
N noneobserved
S smallamount observed
M moderateamount observed
L largeamount observed

Rearingandactivitycounts

Countsweremadeofrearing andactivity whenthe animalswereinthearena. Acountfor
rearingwascountedeverytimetheanimal liftedbothforefeetclearof asupporting surface.
Thefloorofthearenawas markedoffinto 6 equalareas ("squares"). Acountforactivitywas
madewhenevertheanimal movedalfourfeetintooneofthesesquares.

D1:



MIN 2521004312
LABORATORY INVESTIGATIONS
Sample collection

Blood samples for haematology and blood chemistry were collected from all animals following overnightdeprivation of food, priortoexposure onDay26.
Samplesofvenous blood were withdrawn from the etro-orbital sinus using sterile glas pipettes while theats were held under isoflurane anaesthesia.
‘The blood samples collected were put into tubes containing the following anticoagulants:

EDTA - for haematological investigations (0.5 ml whole blood)
Citrate -forclottingtests 0.5 mI whole blood)
Heparin - for blood chemical investigations (0.7 mi whole blood)

‘The haematological and blood chemical investigations performed are listed below, together with anabbreviated ttl (for use in appendices and tables), methods and the unitsofmeasurement.
Haematology

‘The following estimations were performed using aBayer.TechniconH*IE haematology analyser:

Units
Haematocrit (Het) wm
Haemoglobin (Hb) gL
Red cell count (RBC) 10%
Mean corpuscular haemoglobin (MCH) ”
Mean corpuscular haemoglobin concentration (MCHC) ga
Mean corpuscular volume (MCV) ©
Total white celcount(WBC) OL
Differential WBC count

Neutrophils (Neutrophil) ~~}
Lymphocytes (Lymphocyte)  }Eosinophils (Eosinophil) } OLBasophils (Basophi) ~~}Monocytes (Monocyte) }Large unstained cells (LUC) }

119:
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Units

Cell morphology: the most common morphological changes (anisocytosis, microfmacrocytosis,
hyporhyperchromasia) were recorded as follows:

- = no abnormalities detected
+= sign
++ = moderate

= marked

Platelet count (Pl) X10

“The following estimations were performed using the appropriate methodology, as described below:

Reticulocyte count (Ret) ~ Sysmex R3000 Reticulocyte Counter Bw
cel

“Thefollowingwereperformedusingan ACL 3000Plus analyserusingthe appropriateIL.reagents:

Prothrombintime(PT) -methodofQuick, HLA. (1942) sec

Activated Partial Thromboplastin Time (APT) - methodofProctor, RR and.
Rapaport, SI, (1961) sec

Blood chemistry

‘Thefollowingparameterwas analysed with an Hitachi 917 clinical chemistry analyser using, except where:
indicated, standardHitachi 917 methodologies:

Triglycerides (Trig) mmol/L

“Total protein (Total Prot) aL

Protein electrophoretogram (Beckman Paragon system)

Albumin (Alb) gLand%

Alpha 1 globulin (s1 Glob) PLand%

Alpha 2globulin (a2 Glob) PLand%

Beta globulin (Beta Glob) PLand%

‘Gamma globulin (Gamma Glob) PLand%

Albumin/globulin ratio (A/G Ratio)

i200:
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Units
Urea (Urea) mmol
Alkaline phosphatase (Ak. Phos) - reaction temperature 37°C uL
Bilirubin - total (Bil. Total) umolL
Creatinine (Creat) mol

‘Sodium (Na) mmol/L

Potassium (K) mmollL
Calcium (Ca Total) mmollL
Phosphorus (Phos) mmol,
Chloride (CI) mmollL
Cholesterol -total (Chol Total) mmolL
Glucose (Glue) - hexokinase mediated mmol

Alanineaminotransferase (ALT) -reactiontemperature 37°C ur

Aspartateaminotransferase(AST) - reactiontemperature 37°C uL

SACRIFICE

All groups werekilledfollowing 5consecutivedaysofexposure aweek,for 4weeks.Theterminalkillwas
performed on Day29 ofthe study.

Animals were killed by an intraperitoneal injectionofpentobarbitone sodium followed by exsanguination
from the brachial arteries.

p21:
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MACROSCOPIC EXAMINATION AND ORGAN WEIGHTS

All rats were subjected toa detailed macroscopic examination.

The following organs from all animals killed at the scheduled sacrifice were dissected free of fat and
weighed:

adrenals liver
epididymides lungs

heart testes
Kidneys

Bilateral organs were weighed together.

FIXATION OF TISSUES

Samples,orthe whole,ofthe following organ/tissues, together with any macroscopically abnormal entities
were preserved in buffered 10% formalin, except the eyes, which were preserved in Davidson's fixative, and
testes and epididymides which were fixed in Bouin's solution and then transferred to 70% alcohol.

abnommalities* harderian glands pituitary
adrenals (cortex and medulla)* head * prostate
alimentary tract heart (including auricular and salivary glands
oesophagus ventricular regions)* sciatic nerves
stomach Kidneys (including cortex, seminal vesicles
duodenum ‘medulla and papilla regions) skeletal muscle (thigh)
jejunum lachrymal glands skin
ileum larynx 2 levels)® spinal cord
caccum liver all obes)* spleen®
colon lungs (all obes)* stemum
rectum lymph nodes (mandibular, testes
animal identification mark ‘mesenteric and thymus
aorta (thoracic) tracheobronchial) thyroids with parathyroids

brain ‘mammary area (caudal) tongue
bronchi® nasal turbinates (3 levels)® trachea (including bifircation)*
epididymides® optic nerves urinary bladder
eyes ovaries uterus with cervix
femur pancreas vagina

* Including nasal cavity, paranasal sinuses and nasopharynx

in
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HISTOPATHOLOGY
Histopathological examinations were performed on all scheduled tissues (marked with *) for Groups 1and 4. Thesetissueswereembeddedinparaffinwaxandsections approximately 4-5 umthickwerecut,processedandstainedwithhaematoxylinand eosinforexaminationby lightmicroscope. Sectionscutfromthe testes were stained with PAS-heamatoxylin.
For testes tissues only (animal numbers 1-5 and 16-20), 0.5% (v/v) hydrochioric acid was used in thestaining methodology to remove non-specific haematoxylin staining.
Histopathological examination was only performed on any abnormal tissues arising from Groups2 and 3.

STATISTICAL ANALYSIS
All statistical analyses were performed separately for males and females
For all parameters the analyses were performed using the individual animal as the experimental unit.Bodyweightdatawere analysedusingweightgains. The followingsequenceof statistical tests was used forbodyweight, organ weight and clinical pathology data.

If the data consist predominantly of one particular value (relative frequencyofthe mode exceeded75%),theproportionofanimalswith values differentfrom the mode was analysed by appropriatemethods. Otherwise:
Bartlett test wasappliedto testforheterogeneityof variance between treatments; where significant(at the 1% level) heterogeneity was found, a logarithmic transformation was tried to see if 8 morestable variance structure could be obtained.
If no significant heterogencity was detected (orif a satisfactory transformation was found), andmorethan two groups were being compared, group means were compared using Williams'testfor adose-related response (Williams, 1971 and 1972), or if there was evidence for a non-monotonicresponse, Dunnett's test (Dunnett, 1955 and 1964). For separate two-group comparisons, aStudent's¢ test was used.
IF significant heterogeneityofvariance was present (and could not be removed by a logarithmictransformation), groups were compared using Shirley's non-parametric test for a dose-relatedresponse (Shirley, 1977), or if there was evidence for a non-monotonic response, Dunn's test(Dunn, 1964). For separate two-group comparisons, a Wilcoxon rank sum test (Wilcoxon, 1945)was used.

‘Where appropriate, analysisofcovariance was used in placeofanalysisofvariance in the above sequence.Fororganweightdata,the finalbodyweightwasusedascovariateinanattempt to allow fordifferences ibodyweight which might influence the organ weighs.
For microscopic findings Fisher's exact test was employed to detect reatment-related differences.
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LOCATION OF STUDY RECORDS

Al raw data, samples and specimens arising from the performance of this study will remain the property
ofthe Sponsor.
Types of sample and specimen that are unsuitable, by reason of instability, for long term retention and
archiving may be disposed of after the periods stated in Huntingdon Life Sciences, Standard Operating.
Procedures.
All other samples and specimens and all raw data will be retained by Huntingdon Life Sciences in its
archive for a periodoffive years from the date on which the Study Director signs the final report. After
such time, the Sponsor wil be contacted and his advice sought on the return, disposalor further retention
of the material. Ifrequested, Huntingdon Life Sciences will continue to retain the materials subject to a
reasonable fee being agreed with the Sponsor.

Huntingdon Life Sciences will retain the Quality Assurance records relevant to this study and a copy of
the final report in its archive indefinitely.
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RESULTS

CHAMBER ATMOSPHERE CONDITIONS
ChamberanalysedconcentrationofT-7499
The data are presented in ADMINISTRATION OF T-7499 BY INHALATION TO RATS
‘Thedataaresummarisedbelow:

Group Chamberconcentration (ppm)
Target Analysed

Mean sd
2(owdose) 50 a7 5
Jue dod) 10 162 2
AGighdos) 450 459 2

The achieved chamber concentrations for Groups 2to 4werein good agreementwiththe targetconcentrations.

CLINICAL OBSERVATIONS
Mortality
Therewerenounscheduleddeaths.
Clinical signs
‘Thedataaepresentedasfollows:

Table] duringexposure~ groupdistribution of observationsTable2  -postexposure—incidencesummary
Appendix| -preand postexposure —individualdailyobservationsAppendix2 pre-exposure~individualweeklyobservations

Clinicalsignsobserved 1s agrouprespanseduring exposureincludedcirclingmovementforGroup 4onDey Ioftheexposures. Lethargy wasevidentforGroups 3and 4 duringthe exposures.
Clinical signs observed immediately post exposure included vocalising and agitation when handled forGroups 2,3 and 4. Walking on toes (sbriormal gait was evident following the exposures for Groups 3and 4. Hyperactivity was observed following the exposures for Groups 3 and 4 during Weeks 2 and 3.Thissign wasalso evident followingthe exposuresforGroup 2rats during Week 3.
Onthreeoccasionssignswerepresent prior to exposure. Agitation when handledwaspresentfor aGroup 3female ratpriortoexposureonDay 17. Vocalisingand agitation when handled were present for two Group3 femaleratsprior toexposureonDay 19. Walkingontocs (sbnormalgait)waspresentforGroup 4 femalerats priortoexposureonDay26. Atalothr times, allofthe abovesignshadresolved prior to exposurethefollowingday.
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Atothertimes, dry skin abrasions to tails iitable behaviour and pale coloured teeth were observed. These
Signs are considered incidental and not related to treatment.

Bodyweight
‘The data are presented as follows:

Figure | - group mean values (5)
Table 3 - group mean values (g)
Appendix 3 individual values (g)

‘The overall meanbodyweightgainsforalltestrats (Weeks 0to 4)were lower thancontrols, attaining a
degreeof statistical significance for all test males.

Food consumption

‘The data are presented as follows:

Tabled - group mean values (g/animal)

A reduction in food consumption was evident for Group 4 male rats.

“Thefoodconsumptionofother estrats wasconsidered not tobeaffectedby treatment.

Functional observation battery

‘The data are presented as follows:

Tables - group summaryofobservations
Table6 activitycounts — group mean values
Table7 rearing counts— group mean values
Table8 grip strength— group mean values
Tabled - landing footsplay—group mean values
Table 10 -temperature—groupmeanvalues
Table 11 - bodyweights — group mean values
Table 12 - coulboum activity monitoring.
Appendix 4 individual observations
‘Appendix 5 total time spent inlocomotoractivity ~ individual values (seconds)
‘Appendix6 -additional comments ~ individual observations

Functional observational battery findings for animals treated with T-7499 for four weeks, at exposure
levels up to 450 ppm, showed no evidence of neurotoxicity. The following comments are made in
summary.
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In the hand observations

inthe hand observationswereunaffectedby treatment.

Arena observations

Arena observations showed some inter-group variationbutthedifferences were not considered to
betreatmentrelated.

‘Compared with control, females in all treated groups showed reducedactivityand rearing scores
inthearenaduring Week 2oftreatment, although scores formaleswere unaffected. Inthe
absence of similar response pattems during preceding or subsequent weeks of treatment, these
differences were consideredto bedueto natural variation.
Manipulations

During Weck 4 of treatment, landing footsplay measurements for females receiving 150 or
450 ppm were lower than those of controls. Mean values for these groups were, however, also
somewhat reduced before commencementoftreatment and these differences were therefore not
considered to be associated with treatment.

Motor activity,

‘Thetimespentinlocomotoractivity formalesreceiving 150 ppm waslowerthan thatshownby
control animals during Week 4 of treatmentwhereas, in contrast, females receiving 50 or 150 ppm.
showedincreasedactivitytimes.Thesedifferencesfailedtoachievestatistical significanceand,in
view of the lack of dosage-relationship and the opposing directionsofchange, were considered to
be due to natural variation.

LABORATORY INVESTIGATIONS

‘Haematology

‘The data are presented as follows:

Table 13 -groupmean values.
Appendix7 - individual values

There were no treatmeat-related findings.
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Blood chemistry

‘The data ae presented as follows:

Table 14 - group mean values
Appendix8~~ - individual values

There were no treatment-related findings.

TERMINAL STUDIES

Macroscopic pathology

“Thedataare presented as follows:

Table 15 - incidence summary
Appendix 10 - individual pathological findings

There were notreatment.related findings.

Organ weights

The data are presenteda follows:

Table 16 -groupmeanvalues(g)
Appendix - individual values (g)

There wereno treatment.related findings.

Microscopic pathology

‘The data are presented as follows:

‘Table 17 - expanded incidence summary
Appendix 10 - individual pathological findings

Treatment related findings

‘There were no microscopic findings that were considered to be related to treatment with T-7499.

Incidental findings

All microscopic findings were considered to be incidental andofno toxicological importance.
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DISCUSSION

Inthisstudy, ratswere exposedbyinhalationtothevapourofT-7499for 6hourscachday,for 5
consecutivedayseach week,for4weeks.Thestudymean exposure levelswere47, 162 and 459ppm.

Theoverallmean bodyweightgainforalltestgroupswaslowerthancontrols. Areducedfood
consumptionwas also evident for male animals in Group 4.

Animals exposed at concentrations of 162 ppm (Group 3) and 459 ppm (Group 4) were lethargic during
exposure procedures. Clinical signs were also noted for all test groups on occasions post exposure and
included vocalisation and agitation when handled and hyperactivity. These signs were consistent with a
neurotoxic effect and generally resolved prioroexposure the following day.

There was no effect of treatment on the functional observational battery or haematological and blood
chemistry parameters. Necropsy revealed no reatment.related macroscopic findings and no trestment-
related differences in organ weights. Histopathological examinationofthe respiratory tract revealed fio
treatment-related findings.

A no observed effect level (NOEL) was not established during this study. However, clinical signs
consistent with a transient effect on the nervous system had generally resolved prior to exposure the
following day and there was no evidenceofsustained neurotoxicity in the functional observation battery.
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‘TABLE§

Funcom observational bey groupsummary of observations

Pre-dose
Sex] ——Male—— ——Female—

| ss 5 sls sss
ommRvRTORS |rE
oisbonesesy | ss ss | sos ss
— | ss oa ass 5d
wa [0 0 0 oo 0 oo a
wig | oo a ole 14 a

EE
pais | 0 0 0 0] oo 0
cam | 5 ss ss os os a
—— a 2 3 ae 5 oe

ww | 2 ale ae
Gr wage | 0 1 1 3 2 1 3 «

vewroms | 0 0 o_o ]o oo a
(em
rari | ss ss | os ss
—— | 2 A]: id:
gem | +5 ss | os oss

righting,immediately 5 5 5 5 5 5 $ 5
ipa | 5s ss |s os ss

poime | sss sss ss
SO ——

a
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TABLE 5

(Functions observations baery continued)

Weeks Sa pe
— a a ae
we sss sls sss

oman]liobese | 4 ss | 4s ss
| 5s 4 ss aoa

ww. | 0 0 0 ole 0 2
vg | 0 oo ali 3a

rE REApoms | 0 0 0 0] oo oo
wo | ss ss |e sss
w— 2 5 3 ale eo 0

we | 2 3 a ale ne
or amas | 0 2 2 2s 3 2s

ms | 0 0 0 alo 0 0 oo
carmen | 0 0 o_o] oo

SE —
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TABLE5

(Functional observational battery—continued)

wea a er
wo13s] aswee sss ss 5 5%
aI —RED
wommncsy | ss ss | ss ss

‘handling,easy 5 5 5 2 3 3 5 3wm 0 0 0 0 |e a a awis | 0 0 0 a3 2 o 4ET
moos | 0 0 0 0 |o 0 amad | 5s ss| sss ospre ET
ww 22 a ale 04v

vamates | 0 1 2 4s 5 ssa | 0 0 0 2 |o oo 1 4vores | 0 0 0 oo ao
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TABLES

(Functional observational battery - continued)

Week3
o —ae —Femae—

Gow| 1 2 3 4 1 2 3 4
Nemberl 5 5 5 8 5 s ss

INTHE HAND
[removing from cage, easy +s ss s sss

handling, easy. sas 4 5 «33
salvation Too 1 0 0 2 1
vocalsing oo 0 0 3 soo

\IF THE ARENA
grooming roo 0 0 0 oo 0

arousal, alec ss ss s sas
defecation oo 0 0 0 oo 0

urine 2 3 2 1 o oo 0
[GATT

‘Walking on Toes ro2 33 ‘ sss
Unable to Asses oo 0 0 o oo 0

Hunched oo 1 1 0 ro2

‘Numbers reflect the numberofanimalsshowingthe response
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TABLE6

Funan observation ater: Ac cout groupmens vlus
redo wet
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TABLE 7

Functional observation battery: Rearing counts—group mean values

redo -
oe a

[vsre: : 3 , 3 72 ; : : ; :; ; . ; ‘ ;; ‘ s . ; ;
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wr
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TABLE 8

Functional observation battery: Grip strength — group mean values

redo ks
[~[ee] CE

IC
ow om sw

ol an em wom
So ea em FA

RE. am
ea Ti

EE i wom
Do oe oe 2 | ee
So es oe So am
Cae wm EE

No iferenf sainsits005)

oy



rvzsznasiz
TABLE9

Fanci ahervnion ey: Lani ply - groupmssvie

redo was
[Tee en— Tro

wow weewa 0 om
“eats witsrorVitam

La



Av 2s200es12
“TABLE10

Function servation baey: Temperature -gosp mess ves
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TABLE 12

‘Functional observation battery: Coulbourn activity monitoring- group mean values

Predose Week
Targe movements ( 566008) Group |Large movements (in seconds)

during 1 hourobservation during1 hourobservation
period period

Males Females Males Females
ws Ex T Ki E23
46 686 2 601 m
589 7 3 338 19
m 465 4 610 557

No differencesofstatistical significance (p> 0.05)
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Bloodchemistry-groupmean values
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(Blood chemistry - continued)

| Williams test: #4p<001
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APPENDIX1

Clinical signs pre and post exposure individual daily observations

[=Tame ewwumber
™ 16-20 |Nosbuomaliisdeiecied(Control)
2 6-10 |Nosboormalitesdetected(Lowdose)
3m 11-15 | No abnormalities detected

(ner.dose)
am 1 | Noaboommatites detected

(Highdose)| 2 |Agitatedandvocalisingwhen handled,Exposure |3 | Agiatedandvocalisingwhenhandied,Exposure 11
4 | Noabnormalities deteced
5 | Noabaomlites detected

I 31-35 |No abnormalities detected
(Control)

28 36 |Agiated whenbandied,Exposures3 09, 11, 14and 16to 20andpre-esposures13and(Lowdose) 15.Vocalsing when handled,Exposures 3 109, 11and 14 0 20andpre-exposure 1537 |Agitatedandvocalising whenhandied,Exposures 9, 11and 17. Hypecactive,Exposure 1138 |Agitatedsndvocalisingwhenhandled,Exposure 1939 |Hyperactive, Exposure 11
“© ‘whenhandled, Exposures 9, 11,15and 17and. pre-exposure 15. VoeaisingEe baie Exports5,1512d 17sn reposs 15. Bopercive, Exponee 11

3F 26 |Agiated when bandied,Exposure11. Vocalising whenhandled,Exposures 11and 14(nerdose) Hyperactive, Exposures to 11. Walkingontoes (abnormalgait),Exposure 1477 | Walking on oes (abnormalgi,Exposes 4,6, 1210 14, 17,18,404 20. Hyperactive,Exposures©andI
28 |Agitatedandvocalising whenhandled,Exposure 1. Hyperactive,Exposures 9and1029 |Apiatedand vocalising whenhandled, Exposure 16, Walking ontocs (sboormal gait)Exponzes2,461210 15,1710d 10.Hypercive,Exposes91d 10
30 | Agitated 1nd vocalising whenhandled, Exposures | fo 3, 6 and 11. Walkingon toes(abnormal gai),Exposure 17 to 19. Hyperactive, Exposure 10

8 21 |Agitatedandvocalsing whenbandied,Exposures 1to 5. Walkingontoes(sbnormal(High dose) gai), Exposures 2 t020 and pre-exposure20. Byperactive,Exposure 92 |Agitedandvocalising whenhandled,Exposures 1to, Walkingontoes(sbnormal
gait, Exposures2108 nd 10 0 20and pre-exposure 20. Hyperactive,Exposure 923 |Agitatedwhenhandled,Exposures1to6, Vocalising whenhandled,Exposures 1107and13. Walkingontoes (sbnormalgai), Exposures2 0 8and10 t 20andpre-exposure20.Hyperactive, Exposure9

20 | AdgaiedwhenTale,Expose 1 105and 11. Vocaliingwhen bandied,Expos105,11and13.Walkingon toes(sboormalgai,Exposures 2to 8and 10to20andpre-pone20,Typercive,Expose 5
25 |Agitated when handled,Exposures1to5,11and16. Vocalisingwhen handled,Exposures110.5,7,8, 11and 16. Walking ontoes (sbnormalgat),Exposures 20 8 and.101020and pre-exposure 20. Hyperactive, Exposures 9and 11
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APPENDIX 4

Functional observational battery — individual observations

Pre-dose

Group 1 Males
Ca Tv 7

(OBSERVATIONS
TN THE HAND
Removing 2 2 2 2 2

Handling 2 2 2 2 2
Vocalising. N N N N N

degree . : : : :
INTHE ARENA

Activity count 1 6 9 10 16
Arousal 4 4 4 4 4

Rearing count H 1 9 5 8
Bolus count 3 0 0 0 2
Urine present N N N N L

Gait - - - : -

NIP! (TIONS
Approach 3 3 3 3 3
“Touch 3 2 2 2 2

Startle 3 3 2 4 1

Righting reflex 1 1 1 1 1

‘Tail pinch 3 3 3 3 3

ph : : : : :
olses 3 3

Pupil reflex B B B B B

Temperature (°C) 376 378 380 38.1 383
Bodyweight (8) 248 249 238 253 238

GRIP STRENGTH (KG) T
forelimb 0.69 0.80 0388 0.80 0.71

hindlimb 0.80 0.85 0.52 0.69 0.61

TF Values represct the meanof Z ls
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APPENDIX 4

(Functional observational battery- continued)

Pre-dose

Group 2 Males

logge [TT]INTHE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 2
Vocalising N N N N N

INTHE ARENA
Activity count 2 2 15 16 15Arousal 4 4 4 4 4
Rearing count 8 4 9 6 3
Bolus count 3 1 0 0 0Urine present M M s N M

Gait - - - TI -NIPULATIONS
Approach 3 3 3 3 3
Touch 2 2 0 2 3
Startle 3 2 3 3 3
Righting reflex 1 1 1 1 1Tail pinch 5 6 3 3 3
vocalises 2 2 1 - .

Pupil reflex B B B B B
Temperature (°C) 382 373 384 381 379
Bodyweight (8) 244 252 26 247 201

GRIP STRENGTH (KG)
forelimb 058 075 0.58 038 087hindlimb 047 0.70 061 077 069

T Values representthe meanof2 trials
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APPENDIX 4

(Functional observational battery continued)

Pre-dose

Group 3 Males
EE a a

onssavaons mrrr
TN THE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 3
Vocalising N N N N N

degree - - - - -
INTHE ARENA

Activity count 5 1s 1s n 10
Arousal 4 4 4 4 4
Rearing count 0 10 7 5 3
Bolus count 2 0 0 2 3
Urine present s N N N s
Gait - Tl - - -

MANIPULATION:
Approach 3 3 3 3 3
Touch 2 0 2 2 2
Startle 3 3 3 2 2
Righting reflex. 1 1 1 1 1
Tail pinch 3 3 3 3 3

vocalises 2 2 - - 2
Pupil reflex B B B B B
Temperature (°C) 381 378 379 378 384
Bodyweight (g) 27 22 22 253 23

GRIF STRENGTH (KO)
forelimb 082 0st 047 077 0.80
hindlimb 056 055 056 081 0.76

[CANDINGFOOTSPLAYGms__|Dl 12 96 B2 17 |]
T Values represent the mean of 2trials
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APPENDIX 4

(Functional observational battery — continued)

Pre-dose

Group 4 Mates

opseRvaTIONS rTTHE HAND
Removing 2 2 2 2 2Handling. 2 3 2 2 3
Vocalising N N N N N

TN THE ARENA
Activiycount 16 wa s i
Arousal 4 4 4 4 4Rearing count 5 ‘ 8 5 iBolus cout 0 0 0 i 0
Urine present N N N N Ss
Gait TL Tl Tl - -NIFULATIONS
Approach 3 3 3 3 3Toon 2 3 5 1 >

Startle 3 3 3 3 2Righting reflex i i i i iTail inch 3 3 2 3 3ree 2 : 3 ! :lies i 2 i
Pupil reflex B B B B BTemperature (°C) s2 ws wma smo wm
Bodyweight (g! 228 21 259 244 240

RIP STREN( ®G)T
forelimb 0.62 0.54 0.68 0.71 0.84
‘hindlimb 0.79 0.65 058 0.66 0.79

Values represent te max TT als

iw



MIN 252006312
APPENDIX 4

(Functional observational battery ~ continued)

Pre-dose

Group 1 Females
IT = 5 7 3

‘OBSERVATIONS
INTHE HAND
Removing 2 2 2 2 2

Handing 3 > 3 > >
Vocalsing N N N N x
py : : : : !

INTHE ARENA
Activity count 7 6 13 16 16

A 4 i y J i
Rearing count 2 2 6 7 7
Bolus count 0 0 0 0 0

Urine present N N s N s
Gait v : : mn n

MANIPULATIONS
Approach 2 3 3 3 3
Touch 3 2 2 § >

Startle. 3 3 3 3 3

Rightng efex i i 1 1 i
‘Tail pinch. 3 6 5 3 3

vans 2 : : : :
voles > 3 : 3 3

Pupil reflex B B B B B

Temperature (°C) wi ws wa ame ws
Bodyweight (g) 155 176 161 159 179

GRIP STRENGTH)
forelimb 0.83 0.83 0.63 0.80 077

‘hindlimb. 0.63 0.75 0.65 0.79 0.80

1 Valuesrepresent the meanof 2trials’

ue



MIN 252/004312

APPENDIX 4

(Functional observational battery—continued)

Prodose
‘Group 2 Females.

wml
opservaToNs IAINTHE HAND

Removing 2 2 2 2 2Handling 3 2 > 3 3
Vocalising N N N N Npr 2 : : : :TNTHE ARENA
Activ out 1 1 A u 16
‘Arousal 4 4 4 4 4Rearing count > 5 § ; ¢
Bolus count 0 0 0 0 0Grins present N N N N N

Gait. - - - - T1VANTPULATIONSA 3 3 3 2 3Touch 3 2 3 i 3Str i 3 3 3 3Rightng reflex i i i 1 i
‘Tail pinch 3 3 3 3 3hoy : ! ! : :
vocalises 2 1 - 2 -Pupil reir 5 5 5 5 5

Temperature (°C) 389 384 384 317 386
Bodyweight (g) 164 170 168 169 153

‘GRIP STRENGTH (KG) T
forelimb 0.82 0.75 073 0.64 0.63
‘hindlimb 0.68 057 0.73 0.63 0.49(CANDINGFOOTSPLAYGmyt | 115118 Tia 52 9]Values representthemean STZvl

Jas:



MIN 252/004312

APPENDIX 4

(Functions! observational battery—continued)
Pre-dose

Group 3 Females

Tn > To
OBSERVATIONS

I iE HAND
Removing 2 2 2 2 2
Handling 3 3 2 2 2

Vocalising N N N N Y

TN THE ARENA
Activity count u 1 10 2 u
Arousal 4 4 4 4 i
Rearing count 2 6 3 6 4

Bolus count 0 0 0 0 0

Urine present N N N N N

Gait. - TI = Tl TL

MANIPULATIONS
Approach 3 3 2 3 3

‘Touch 3 0 2 2 2

Sante 3 2 i 3 z
Righting reflex 1 1 1 1 1

Tail pinch 3 3 5 3 3
re 2 : 2 : :

vocalises 1 2 3 - 2
Pupil reflex B B B B B

Temperature (°C) m1 mo wma as 3s
Bodyweight (g) 155 170 159 171 175

GRIP STRENGTH (KG)
forelimb 0.67 0.83 0.75 0.86 0.64

hindlimb 0.54 0.86 0.54 0.83 0.68

Vales repre themea of 76

it:



MIN 252/004312

APPENDIX4

(Functional abservational battery—continued)
Predose

Group 4 Females

—— I
IN THE HAND
Removing 2 2 2 2 2
Handling 2 3 2 2 2
Vocalising N N N N N

THE ARENA
Activity count i n P ° 1

Arousal 4 4 4 5 4
Rearing count 7 9 6 3 4Bolussount 0 0 0 0 0
Urine present N N N s NGat mon om : TVANTPULATIONSpr 3 3 3 3 3

‘Touch 2 6 2 2 2Startle 3 5 3 3 5
Righting reflex 1 1 1 1 1
‘Tail pinch 3 3 3 3 3wn : ? : : :voralises i i >
Pupil reflex B B B B BTemperature (C) ss as a1 sea ar

Bodyweight(g) 167 154 172 179 160
‘GRIP STRENGTH (KG)
forelimb 0.69 0.55 0.79 0.80 0.51
hindlimb 0.51 0.65 0.80 0.64 0.66

TT Valies representthemeanoF Tvl

oe



MIN 252/004312

APPENDIX4

(Functional observational battery - continued)

Week 1

Group 1 Mates

1 7 ™ =
OBSERVATIONS
N THE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 2
Salivation N N N N N

Vocalising N N N N N
degree - - - .

INTHE ARENA
Activity count u 12 10 7 7

Arousal 4 4 4 4 4
Rearing count 4 5 9 3 5
Bolus count 2 0 4 4 0
Urine present N M N N M

Gait - - - - -

CH



MIN 2520004312
APPENDIX4

(Functional observational battery—continued)
Week1

Group? Males

onsexvarions [FrINTHE HAND
Removing 3 2 2 2 2Handling 2 2 2 2 2Salivation N N N N N
degree - . - - 2Vocalising N N N N N

INTHE ARENA
Activitycount 3 7 10 1s 3Arousal 4 4 4 4 4Rearing count 5 7 5 6 6Bolus count 1 3 0 0 4Urine present M s N N s
Gait : TL - TI -

189:



MIN 252/004312

APPENDIX 4
(Functional observational battery - continued)

‘Week 1

Group 3 Males

TT = Ts 5
‘OBSERVATIONS
INTHE HAND
Removing 2 2 2 2 2

Handling 2 2 2 2 3
Salivation N N N N N

Vocalising N N N N N

rr : : ? ? \
TN THE ARENA

Activity count. 4 12 13 9 7

arousal i ‘ i i i
Rearing count 0 11 5 7 3
Bolus count 3 0 0 2 3

Urine present Ss N N N N
Gait T : : mn !

(50:



MIN 2520004312
APPENDIX 4

(Functional observational batterycontinued)
Week 1

Group 4 Males

onseyamons [ror
INTHE HAND
Removing 2 2 2 2 2Handling 2 2 3 2 3Salivation N N N N Ndegree pi - - - -

Vocalising N N N N N
THE ARENA
Activity count 12 7 9 n 9Arousal 4 4 4 4 4Rearing count 6 4 6 3 2Bolus count 0 0 0 0 0Urine present s N N N NGait n : Tl : -

pon:



MIN 252/004312

APPENDIX 4
(Functional observational battery —continued)

Week 1

Group 1 Females

onseRvamoNs rorFFTN THE HAND
Removing 2 2 3 2 2
Handling 2 2 2 2 2
Salvation N N N N N
degree - - py k

Vocalising Y N N N N
degree 2 - - - +ri

Activity count u 5 1 2 15
‘Arousal 4 5 s 4 4
Rearing count 7 4 9 11 6

Boluscount 0 0 0 0 0
Urine present N N N N N

Gait - - m n Tn

ER



MIN 252004312
APPENDIX 4

(Functional observational battery — continued)

Week 1

Group 2 Females

I— LT —
36 3 3i 39 £0)

OBSERVATIONS
TN THE HAND

Removing 2 2 2 2 2
Handing > > ; > 5
Salivation N N N N Nen : j jy ¥
Vocalising N Y Y N N

degree - 2 2 - s
TNTHE ARENA

Activity count 16 4 12 14 12Arousal i J i i :
Rearing count 4 8 2 7 5

Bolus cout 0 0 0 0 0
Urine present s N N N N

Gait - TL = Tl T

io



MIN 252/004312

APPENDIX 4

(Functional observational battery - continued)
Week 1

Group 3 Females

%® = = 0
‘OBSERVATIONS

THE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 3
‘Salivation N N Y N Y

pe : : i > |
Vocatsing N N N N v

TN THE ARENA
Activity count 17 n 14 20 9

rovsa J 4 i Y i
Rearing count 6 7 7 9 5

Bolus count 0 0 0 0 0

Urine present N N N x N
Gait - - Tl T :

ios



MIN 252/004312

APPENDIX 4
(Functional observational batiery continued)

Week
Group 4 Females

oBseRvATIONS |TErE
Removing 2 2 2 2 2
Handling 3 2 2 3 2
Salivation N Y N N Ndegre 1 py jy ?Vocalwimg N N N N Ndegree : jy : ! "TNTHE ARENA
Activity count 9 8 13 12 6

Arousal 4 4 4 4 4
Rearing count 5 1 6 6 6
Bolus count 0 0 0 0 0
Urine present N N N N N

Gait T2HU1 “T2HU1 TI - -

ios:



MIN 252004312
APPENDIX 4

(Functional observational battery continued)
Week

Group 1 Males

onsexyaTions [© 7 FFme
IN THE HAND
Removing 2 2 2 2 2Handling 2 2 2 2 2
Vocalising N N N N Ndegree - - - - t
THE ARENA
Activity count 12 1m 9 12 14Arousal 4 4 4 4 4
Rearing count 11 4 7 4 4Bolus count 0 0 0 2 1Urine present N M N N ™Gait . : - - :

196:

—————————



252008312
APPENDIX 4

(Fanctona observational btiery—continued)
Week 2

Group 2 Males

onservamons rrr]
INTHE HAND
one 2 2 2 2 2

Handling 2 2 2 2 2

Voesing Now ~ N N
degree - - x - -

IN THE ARENAActivity count noon on u 10
Arousal 4 § i 4 y
Rearing count 9 5 5 3 9

Bolus count 2 5 0 0 3

Urine present von N N 5
Gait - hv] = - -

iors



MIN 252/004312

APPENDIX 4
(Functional observational battery continued)

Week
Group 3 Males

TT = 5 0 5OBSERVATIONS
TN THE HAND
Removing 2 2 2 2 2Handling 3 3 3 3 3Vocalising N N N N N

INTHE ARENA
Activitycount s 10 2 7
Arousal 4 4 4 4 4Rearingcount 7 8 § ¢ 7
Bolus count 2 0 0 0 0
Urine present N N N S N

Gait Tl TI - - -

Jos:



MIN 252/004312

APPENDIX 4

(Functional observational battery - continued)
Week

Group 4 Males

J—— rr:TFcl
TXTHE HAND
Removing 2 2 2 2 2
Handling 3 3 5 3 3
Vocalising N N N N N

TNTHE AR EN A
Activitycount i 1 13 5 10
ows 4 : i : i

Roaringcount 5 10 § i 5
Bolus count 0 0 0 0 0

Urine present M S N s N

Gait nom mm. mau

Joo:



MIN 252/004312

APPENDIX 4
(Functional observational battery — continued)

Week 2

Group 1 Females

TN THE HAND
ns 2 2 2 2 2

Handling 2 2 2 2 2Votes v v N N N
degree 2 2 - - -INTHE ARENAActivitycount Ww oon ow un zrover i i : i 3

Rearing count 7 6 9 9 8
Bolus count 0 0 0 0 0St x N N N N
Gait T2 Tl TI TL T2

S100:



MIN 2520004312

APPENDIX 4

(Functional observational battery—continued)

Week

Group 2 Females

3 37 3% 0
OBSERVATIONS
INTHE HAND
Removing 2 2 2 2 2
Handling 2 2 3 2 3
Vocalising Y Y N N N
degree 2 1 - - -

INTHE ARENA
Activity count 8 2 14 5 7

Arousal 4 4 4 4 4
Rearing count 3 5 6 2 3
‘Bolus count 0 0 0 0 0
Urine preseat N N N N N
Gait - Tl hv) u Tl

S101:



MIN 252/004312

APPENDIX 4

(Functional observational battery —continued)

Week2

Group 3 Females

2% 7 2% 5 30
OBSERVATIONS
IN THE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 2
Vocalising N N N N N

degres : - - = -
TN THE ARENA

Activitycount 20 12 8 13 13
Arousal 4 4 4 4 4
Rearing count 8 4 4 5 5
Bolus count 0 0 0 0 0
Urine present N N N N N
Gait T Tl hv] T T2HU

1102:



MIN 252004312
APPENDIX 4

(Functional observational battery ~ continued)

Week 2

Group 4 Females
2 7 =

OBSERVATIONS
IN THE HAND

Removing 2 2 2 2 >
Handling 3 2 2 3 2
Vos N ~ x x N
degree - - : - :

HE ARENA
Activiey count un 10 s . 1
Arousal 4 4 4 4 4
Rearing count 5 9 2 5 5
Bolus count 0 0 0 0 0

Urine present ~ N N N N
Gait oY mw © n

103:



MIN 2521004312
APPENDIX 4

(Functional observational battery — continued)

Week 3
Group 1 Males

snyprons [FwINTHE HAND
Removing 2 2 2 2 3
Handling 2 2 2 2 2Salivation N Y N N N
degree - 1 - - :Vocalising N N N N Ndegree : : - -INTHE ARENA

Grooming N N N N YActivity count 10 9 i 3 12Arousal 4 4 4 4 4Rearing count 9 4 4 4 9: Bolus count 0 0 0 0 0
Urine present N N s N sGait . bl : : >

104:

————————————————————— a



MIN 252/004312

APPENDIX4

(Functional observational battery continued)

Week3

Group 2Males
CCAnmalmmeer5 7 5 0

OBSERVATIONS
iE HAND

Removing 2 2 2 2 2
Handling 2 2 2 2 3
Salivation N N N N N

Vocalising N N N N N

INTHE ARENA
Grooming N N N N N
Activitycount 13 i n 9 16
Arousal 4 4 4 4 4

Rearing count 7 7 3 3 3
Boluscount 0 0 0 0 0
Urine present s s N N s

Gait . - © ml

1105:



MIN 252006312
APPENDIX 4

(Functional observational battery—continued)

Week3
Group 3 Males

TT T > T
OBSERVATIONS
TN THE HAND
Removing > 2 2 > 2
Handling 2 2 2 2 2Salvation N N v N Nree | 0 :Vocating N N N N N

TNTHE ARENA
Grooming N N N N N‘Activity count i i 1 9ot i 4 § i iRearing count i § 7 5 3Bolus cout 0 0 0 ° 0
Urine present N S N S N
Gait TL TI - Tl TIHUL

106:



MIN 252006312
APPENDIX4

(Functional observational batery - continued)
‘Week3

Group 4 Males

I— TL—T 7 7 5
OBSERVATIONS
IN THE HAND
Removing 2 2 2 2 2
Handling 2 3 2 2 2
Salivation N N N N N

degree - - - - .

Vocalising N N N N N

TIN THE ARENA’
Grooming. N N N N N
Activity count 12 6 14 13 9

Arousal 4 4 4 4 4
Rearing count 4 1 3 6 4
Bolus count 0 0 0 0 0
Urine present s N N N N
Gait - hv] T2HUL TL -

107:



MIN 252006312
APPENDIX 4

(Functional observational battery — continued)
Week3

Group 1 Females

T = = 7 5
OBSERVATIONS
IN THE HAND
Removing 2 2 2 2 2Handling 2 2 2 2 2
Salivation N N N N Ndegree . : Y "
Vocalising Y Y N Y Ndegree 2 ' - | -

INTHE ARENA
Grooming N N N N NActivitycount n 1 25 pi 2
Arousal 4 4 4 4 4
Rearing count 7 5 11 6 8
Bolus count 0 0 0 0 0Urine present N N N x N
Gait TL - Tl hv] kr]

0s:



MIN 252006312
APPENDIX 4

(Functional observational batery—continued)
Week 3

Group 2 Females

5 Ty 3 w
OBSERVATIONS
IN THE HAND
Remorng 2 2 2 2 2
Handling 2 3 2 2 2Salvation N N v N v
degree - - 1 . ¥

Vocalising Y Y Y Y YEr 2 2 2 > 2TRIE ARENA
Grooming. N N N N N

Activity count 15 14 10 16 16
Arousal 4 5 4 4 4
Rearing count 3 7 3 6 8Bolus count 0 0 0 0 0
Utes prt N N N N NGait nom om mw om

1109:



MIN 252/004312

APPENDIX 4
(Functional observational battery — continued)

‘Week3

Group3 Females
wml]5 a = 5

OBSERVATIONS
THE HAND

Removing 2 2 2 2 2
Handing 3 3 2 3 5
Salivation N N Y N N

degree - - 1 : .
Vocalising N N N N N

INTHE ARENA
Grooming N N N N N
avy st 2 i) 1 ph Io
Arousal y y 4 ‘ 4
Rearing count io s 3 : 5
Bolus count 0 0 0 0 0
Grins present x x N N N
Gait. T1 T hv] T2HU1L T2HUL

os



MIN 2527004312
APPENDIX 4

(Functional observational battery—continued)

Weeks
Group 4 Females

T a 7 7OBSERVATIONS
N THE HAND
Removing 2 2 2 2 2
Handling 2 3 2 3 2
Salivation N N N Y Nav : . . | :
Vocalising N N N N Nor : jy N N

IN THE ARENA
Grooming. N N N N N
Activity count 17 8 8 13 14Arousal i i i i :

Rearingcount 5 § 3 5 iBolus count 0 0 0 0 0Urine present N N N N x
Gait mm om mn mo

Ss



MIN 252/004312

APPENDIX4
(Functional observational battery — continued)

Week 4.

Group 1 Males
6 T Ti Ts w

‘OBSERVATIONS
TROTHE HAND
Removing. 2 2 2 2 2

Handling 2 2 2 2 2
Salivation N N N N N

Vocalising N N N N N

INTHE ARENA
Activity count 8 9 14 9 17

sal i i J i i
Rearing count 3 5 7 5 8

Bolus count 0 0 0 0 0

Urine present N N N N M

Gait TL - TI - -

MANIPULATIONS
Approach 3 0 3 3 3
“Touch 6 1 1 6 6

Startle 3 2 3 3 3

Righting reflex 1 1 1 1 1
Telpinch 5 3 3 5 3
ph : : : : :
ous v ¥ : v
degree. - 2 2 - 2

Pupil reflex B B B B B

“Temperature (°C) 372 379 38.1 379 37.8

Bodyweight (8) 395 362 398 379 384

GRIF STRENGTHKGY
forelimb 114 132 151 1.07 1.51

‘hindlimb 115 093 136 0.97 092

FT Values represent th meanoT

2



MIN 252/004312

APPENDIX 4

(Functions observational batery — continued)
‘Week 4.

Group 2 Mates
5 7 5 5opseRvaTIONS |FTINTHE HAND

Reming 2 > 2 2 2
Handling 2 2 2 2 3Salvation N N N N ~

degree - - - - -Vocations N N N N N
degree - - = - -TNTHE ARENA

Activity count 9 14 13 17 13
Arousal 4 4 4 4 4
Rearing count 6 S 7 7 6
Bolus count 4 0 0 0 0
Urine present s N N s N
Gait - TL - - TlTPULATIONSon 3 3 3 3 2
“Touch 5 6 3 3 3Sere 3 3 3 2 3
Righting reflex 1 1 i 1 1
‘Tail pinch 6 3 3 3 3I | : : : :

vocalises - = - - -prom : : : :Papi rf 5 5 5 5 5Temperature (°C) ws a3 wr mo am
Bodyweight 366 3n 291 350 368

RIP STRENGTH (KG) §
forelimb 099 123 1.05 131 1.28
hindlimb 0.83 111 099 124 127

TT Values representthemean of Tle

cs



MIN 252/004312

APPENDIX 4

(Functional observational battery-continued)

Week4

Group 3 Males
[ Awmalmmber7]

OBSERVATIONS
N THE HAND
Removing 2 2 2 2 2
Handling 2 2 2 2 2
Salivation N N N N N

degree - - + - -
Vocalising N N N N N

IE ARENA
Activity count 10 13 1 9 2

Arousal 4 4 4 4 4
Rearing count 8 4 5 2 2
Bolus count 0 0 0 0 0
Urine present N s N s N

Gait - - - - u
MANIPULATIO!
Approach 3 3 3 3 3
Touch 3 1 3 1 3
Startle 2 3 2 2 3
Righting reflex 1 1 1 1 1
Tail pinch 3 3 3 3 3

vocalises - - - Y E
degree - - - 2 -

Pupil reflex B B B B B
Temperature (°C) 376 372 370 370 378
Bodyweight (p) 333 355 381 352 332

RIP STRENGTH (KG)
forelimb 132 1.06 116 1.40 123
hindlimb 091 0388 091 1.30 117

Valuesrepresent the mean of 2 tr

fu



MIN 252/004312

APPENDIX4
(Functional observationalbattery—continued)

Week 4.

Group 4Males

osseRvamons |rTRE HAND
Removing 2 2 2 2 2Handling 2 3 3 3 >
Salivation N Y N N Nar . | § :
Vocalising N N N N NSr : ! jy jy

[N THE ARENA
Activity count 12 11 18 17 9prod ‘ 4 4 J i
Rearing count 3 5s 4 9 2
Bolus count 0 0 0 0 0Urine present s N s s N

Gait HUI TIHUL - - TlMANIFULATIO
Approach 3 3 3 3 3Touch 3 0 3 5 3

Startle 2 3 3 2 3Rightng etex i i | i i
‘Tail pinch 3 3 6 3 3ns : 2 : ! !vocalses v v
degree - 1 1 - "Pupil etx 5 5 5 5 5Temperature (°C) ws wa ws ws amBodymaght (3 sow am ow 0RIF STRENGTHROT

forelimb 135 1.02 1.49 112 137
hindlimb 1.18 1.14 112 125 1.01

Valuesrepresentheme oFTal

115:



MIN 252004312
APPENDIX 4

(Functional observational battery— continued)

Week4
Group 1 Females

opservaTIONs [r=»* FF]
INTHEHAND
Removing. 2 2 2 2 2
Handling 2 2 2 2 2
Salivation N N N N N

degree - - - ; 2
Vocalising Y N N N N

degre | : : : :
INTHE ARENA

Activity count 7 13 18 9 16

‘Arousal s 4 4 4 hi
Rearing count 2 5 7 3 5
Boluscount ° 0 0 ° o
Urine present N N N N N

Gait T T mn mum
MANIPULATIO
Approach 3 3 3 3 3
Touch 2 1 6 3 3
Startle 3 2 4 3 3

Righting reflex 1 1 1 1 1
Tail pinch 3 6 3 6 3

vocalises ¥ ¥ : ¥ v
degree 2 3 - 2 2

Pupil reflex B B 5 B B
Temperature (°C) 4 ms 82 6 383
Bodyweight (g) 208 221 196 208 207

GRIP STRENGTH KC
forelimb Ls 10s oss 116 12
hindlimb 095 1.10 0.54 122 1.06

lis represent the meas ofTl

$116:



MIN 252/004312

APPENDIX 4

(Functional observational batery - continued)
Week 4

Group 2 Females

onsrvaTIONs [77%INTHE HAND
Removing 2 2 2 2 2
Handling 2 2 3 2 2Salivaion N ¥ Y N vdegre - 1 | : 1Vocalising ¥ ¥ N N N

degre: 2 i - - -TE ARENA
Activity count 6 5 6 2 u‘Arousal 4 5 4 4 4Rearing count 2 6 2 2 5Boluscount 0 0 0 0 0Urine present N N N N NGait n__mmu om © nNIPULATIONS
‘Appronch 3 3 3 3 3Touch ‘ 0 3 0 3
Startle 4 2 3 3 3Righting reflex 1 1 1 1 1Tail pinch 3 3 ‘ s 5ms : : : : :vocalises Y ¥ ¥ ¥ vdegree 2 2 2 2 2
Pupil reflex B B B B B
‘Temperature (°C) 388 382 382 386 386
Bodyweight (g) 188 220 204 209 202

‘GRIP STREM KOT
forelimb L115 1.06 1.08 L12 123
hindlimb 093 1.08 1.08 124 0.79

T Values represent Ge meas STZ 0H

curs



MIN 252/004312

APPENDIX 4
(Functional observational battery continued)

Weekd
Group3 Females

Ts = El
OBSERVATIONS
TXTHE HAND
Removing 2 2 2 2 2
Handling. 2 2 2 2 2
Salivation N N N N N

Vocalising N N N N N

NTE ARENA
Activitycout 1s ' s is 5
Arousal 4 4 4 4 4

Reaing count 8 i 1 5 5
Bolus count 0 0 0 ’ 0
Urine present N N N N N

Gait. T TL T2HUL T T2HU1

VANIPULATIONS
Approach 3 3 3 3 3
Touch 3 3 3 0 ‘
Startle 3 3 3 3 3

Righting reflex 1 1 1 1 1
“Tail pinch. 3 3 2 3 6

ph : : > : :
voralses v . v ¥ v
dene | i > 1 i

Pupil reflex B B B B B

Temperature (°C) 389 378 380 37.7 383
Bodyweight 1 Ww a3 mam 199

‘GRIP STRENGTH (KG)
forelimb 0.95 121 L10 LIS 1.08

hindlimb 0 im us in om
T alues represent the mean of 2 trials

18:



MIN 252/004312

APPENDIX 4

(Functional observational battery—continued)

‘Week4.

Group 4 Females
T oy 7 3

OBSERVATIONS

Removing 2 2 2 2 2Handling 3 > 3 3 3
Salivation N N N N N

degree - - - - -Vocahuing N N N N Ndegree : : : : :TNTHE ARENA
Achycoum 5 . 0 1 12pri i ‘ i § ‘Reaiogoount i i 3 5 §
Bolus count 0 0 0 0 0Cron present N N ~ N N
Gait T3HUL “T2HUL Tl Tl Tl

MANIP ON:
en 3 3 3 3 3Touch 3 3 > : 0

Startle 2 2 2 3 3Rightngeiex i i i i iTaf pinch 3 3 3 3 5
only v v v vdegre 3 2 | : 3Pupi rex 5 5 ® 5 5Temperature (°C) m2 ma wr wa weBodyweight © wm maw 20GRIF STRENGTHTRO)T

forelimb 1.03 0.99 119 123 097
hindlimb 0.83 0.81 1.20 1.09 1.06

(CANDING FOOTSPLAYGm | 74 65 74 a6—&1 |TT Valuesrepresenttemanof Tals

ne:



MIN 252/004312

APPENDIX §

Total time spent in locomotor activity — individual values (seconds)

[Asimal7Prefese|Weekd |

(Group 1M (Control)
76 7aT Ea
I 24 426
18 09 1073
19 65 88
20 705 985

(Group 2M (Low dose)
§ W 95
7 492 78
8 sas sas
9 550 1072
10 180 163

|Group 3M (inter. dose)
§ 7

878 655
269 148
538 250
674 31s

(Group 4M (High dose)
3 69
426 864
1198 649
987 517
m1 381

S120:



MN 252006512
APPENDIX §

(Total time spent in locomotoractivity — continued)

Group IF (Control)
37 Tr wT
32 786 552

5 on 550
on 2s

5 © 0
|Group 2F (Low dose)

5 or 577
b as 015
38 603 un

3 ™ a1
ps 510 m

Group 3F (Inter. dose)
7 7 557
» iw ue
2 1000 7
2 ors 017
5 0 1

(Group 4F (High dose)2 5 7
2 200 16
5 as ow
pl 330 2
3 o 506

ns



MIN 252/004312

APPENDIX 6

‘Additional comments from functional observational battery - individual observations

Pre-dose

Group 1 Sex M

No additional comments

sa:



MIN 252/004312
APPENDIX 6

(Additional comments from functional observational battery — continued)

Pre-dose

Group 2 Sex M

70

Slight brown nasal staining
In the arena: Scratching

8 6)
Touch response: Rears

p13



MIN 252/004312

APPENDIX6

(Additional comments from functional observational battery—continued)

Pre-dose

Group 3 Sex ¥

u an)

Slight brown nasal staining

12 az)

Touch response: Rears

uae)

Slight brown nasal staining

15 as)

During manipulations: Soft pale faeces

D124



MIN 252/004312

APPENDIX6

(Additional comments from functional observationalbattery~continued)

Predose

Group 4 Sex ¥
au

Slight brown nasal staining

565)
Temperature: Slight body tremors
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APPENDIX6

(Additional comments from functional observational battery—continued)

Pre-dose

Group 1 Sex F

n En)

Slight brown nasal staining
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APPENDIX6

(Additional comments from functional observational battery-continued)

Pre-dose

Group 2 Sex F
36 (36)

During manipulations: Vocalising moderately
Landing footsplay: Awkward to handle

3 61)
Slight brown nasal staining

10 0)
In the arena: Scratching
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APPENDIX6

(Additional comments from functional observational battery~continued)

Pre-dose

Group 3 Sex F

21 (21)

Touch response: Rears

30 (0)

Slight brown nasal staining
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APPENDIX6

(Additional comments from functional observational battery—continued)

Pre-dose

Group 4 Sex F

2 (2)

Slight brown nasal staining

2 (22)
In the arena: Scratching
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APPENDIX6

(Additional comments from functional observational battery —continued)

Week1

Group 1 Sex M
16 a6)

In the arena: Outside digit right hindlimb curled under

1 as)
Slight brown nasal staining
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APPENDIX6

(Additional comments from functional observational battery-continued)

Week1

Group 2 Sex M

6 (6)
Slight brown nasal staining

LINCS)

Slight brown nasal staining

10 (10)

Slight brown nasal staining
Scab left forepaw
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week1

Group 3 Sex ¥
12 a2)

Slight brown nasal staining

15 as)
Slight brown nasal staining
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APPENDIX6

(Additional comments from functional observational battery~continued)

Week 1

Grow 4 Sex M
“uw

Slight brown nasal staining
Slight hair loss forelimbs
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week1

Group 1 Sex ¥

No additional comments
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week1

Group 2 Sex F

7 a7)
Slight brown nasal staining

40 (0)

Slight brown staining head and ears
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery — continued)

Week1

Group 3 Sax F

2 (2)
Slight hair loss face

29 (29)

Slight hair loss neck
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week1

Group 4 Sex F

2 (1)
Slight brown nasal staining

22 (22)
In the arena: Scratching

23 (23)
Slight brown nasal staining
In the arena: Climbed on front edge of arena

25 (25)

Lower teeth pale
In the arena: Climbed on front edge of arena
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APPENDIX 6

(Additional comments from functional observational battery—continued)

Week2

Group 1 Sex M

18 (8)

Slight brown nasal staining

D138:
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APPENDIX6

(Additional comments from functional observational battery~continued)

Week2

Group 2 Sex M
CINCI

Slight brown nasal staining

9 5)
Slight brown nasal staining

10 (10)
In the arena: Climbed on front edge of arena
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APPENDIX 6

(Additional comments from functional observational battery —continued)

Week2

Group 3 Sex M

1 ai)

Slight brown nasal staining

12 uz)

In the arena: Climbed on front edge of arena

1 ae)
Slight brown nasal staining
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week2

Group ¢ Sex M

2 2)
Slight brown nasal staining

3 G6)
Slight brown staining head and neck

4 a
Slight brown nasal staining and slight brown staining head and neckIn the arena: Climbed on front edge of arena

5s (5)
Slight brown nasal staining and slight brown staining head and neck
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APPENDIX 6

(Additional comments from functional observational battery— continued)

Week2

Group 1 Sex F

n @)

In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)
Week2

Group 2 Sex F
36 (3s)

In the arena: Climbed on front edge of arena

nn a1)
In the arena: Climbed on front edge of arena

38 (38)
In the arena: Climbed on front edge of arena

39 (39)
Tip of tail missingIn the arena: Climbed and walked on front edge of arena

0 (0)
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additions! comments from functional observational battery~ continued)

Week2

Group 3 Sex

21 (@1)

Slight hair loss head
In the arena: Climbed on front edge of arena

28 (28)

In the arena: Climbed on front edge of arena

29 (29)
Moderate hair loss head and neck
In the arena: Scratching and climbed on front edge of arena

30 (30)

Scabs right ear and slight hair loss neck
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APPENDIX6

(Additional comments fromfunctional observational battery-continued)
Week2

Group 4 Sex F

2 (1)
Slight brown nasal staining
In the arena: Scratching, eyes slight to closed on occasions and climbed onfront edge of arena

2 (22)
In the arena: Climbed on front edge of arena

23 (23)
In the arena: Climbed and walked on front edge of arena

26 (24)
Slight lack of grooming rumpIn the arena: Climbed on front edge of arena

25 (25)
Byes slight to 1 closed on occasions and lower teeth paleIn the arena: Climbed on front edge of arena and jumped out of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week3

Group 1 Sex M

1 oan
Slight lack of grooming rump

20 (20)
Slight lack of grooming rump
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APPENDIX6

(Additional comments from functional observational battery—continued)
Week3

Group 2 Sex M

6 (6)
In the arena: Climbed on front edge of arena

70
In the arena: Climbed on front edge of arena

8 (8)
Moderate brown nasal stainingSlight brown staining head, neck and muzzle

ss)
Slight brown nasal stainingSlight brown staining head and neck

10 (0)
Slight brown nasal stainingSLight lack of grooming rumpIn the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week3

Group 3 Sex M

12 az)

In the arena: Climbed on front edge of arena

13 a3)

In the arena: Climbed on front edge of arena

1 ae)

Slight brown nasal staining
In the arena: Climbed on front edge of arena

15 as)

In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery-continued)
Week3

Group 4 Sex M
1a)

Slight brown staining neck
In the arena: Hunched on occasions

2 2)
Slight brown staining neck
In the arena: Eyes slightly closed on occasions

3a)
Slight brown staining head and neck

iw
Moderate brown nasal stainingSlight brown staining neck
Slight lack of grooming rump

5 5)
Slight brown nasal stainingSlight brown staining head and neck

D149:
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APPENDIX 6

(Additional comments from functional observationalbattery-continued)

Week3

Group 1 Sex ¥

an @)

In the arena: Climbed on front edge of arena

3 (33)

Slight brown nasal staining
In the arena: Climbed on front edge of arena

34 (34)

In the arena: Clinbed on front edge of arena

150:



MIN 2520004312
APPENDIX 6

(Additional comments from functional observational battery—continued)
Week3

Grow 2 Sex F

36 (36)
Moderate brown staining head, neck and earsSLight lack of grooming rump
In the arena: Climbed and walked on front edge of arena

37 37)
Slight brown staining head and neckSlight hair loss neck
In the arena: Climbed and walked on front edge of arena

38 (38)
Slight brown nasal staining
In the arena: Climbed and walked on front edge of arena

39 (39)
Slight brown staining head and neckTip of tail missingIn the arena: Climbed on front edge of arena

40 (0)
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)
Week3

Growp 3 Sex ¥
26 (26)

In the arena: Climbed on front edge of arena

2 @)
In the arena: Climbed on front edge of arena

2 (2)
Slight hair loss neck
Slight brown staining ears
In the arena: Climbed and walked on front edge of arena

2 29)
In the arena: Climbed on front edge of arena

0 (30)
Slight hair loss and brown staining neck
Slight brown nasal staining
Snail scab right ear
In the arena: Climbed on front edge of arena
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APPENDIX 6

(Additional comments from functional observational battery continued)

Week3

Group 4 Sex ¥
a a

Slight lack of grooming rump

2 G2)
Slight brown nasal staining
Slight lack of grooming rumpIn the arena: Climbed on front edge of arena

3 @)
Slight hair loss dorsal
Slight brown staining head
In the arena: Climbed and walked on front edge of arena

2 Gi)
Slight lack of grooming rump
Small nick right ear
In the arena: Climbed on front edge of arena

3 Gs)
Lover teeth pale
Slight lack of grooming rump
Slight brown staining head
Eyes slightly closed on occasions
In the arena: Climbed on front edge of arena
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APPENDIX§

(Additional comments from functional observational battery—continued)

Week4

Group 1 Sax M

16 (16)
Slight brown nasal staining
In the arena: Climbed on front edge of arena

oar)

Approach response: Bit probe

18 as)
Slight brown staining head

19 as)

In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observationalbattery-continued)

Week4

Group 2 Sex M

6 (6)
Slight brown nasal staining
In the arena: Climbed on front edge of arena

700)
Slight brown nasal staining
In the arena: Climbed on front edge of arena

8 (8)
Slight brown nasal staining
Slight brown staining head and neck
In the arena: Climbed on front edge of arena

3 9)
Slight brown staining head and neck
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week4

Group 3 Sex M

u oan)
Slight brown nasal staining
In the arena: Climbed on front edge of arena

12 az)
Slight brown staining head and neck
In the arena: Climbed on front edge of arena

13 a3)
In the arena: Climbed on front edge of arena

uo)

In the arena: Climbed on front edge of arena

15 as)
Slight brown nasal staining
Moderate brown staining head and neck
In the arena: Climbed and sat on front edge of arena
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APPENDIX6

(Additional comments from functional observationalbattery-continued)

Week4

Group 4 Sex M

1a)
Slight brown staining neck
Slight brown nasal staining
In the arena: Climbed on front edge of arena

2 2)
Moderate brown staining head and neck
In the arena: Scratching
Touch response: Rears

3 a)
Approach response: Bit probe

aw

In the arena: Climbed on front edge of arena and scratching

5 (5)
Moderate brown staining head and neck
Slight lack of grooming rump
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APPENDIX 6

(Additional comments from functional observational battery—continued)

Week4

Group 1 Sex F

ae)
Slight brown staining ears
In the arena: Climbed on front edge of arena
During manipulations: Moderatsly vocalising throughout

32 (32)
Slight brown staining ears and head

33 (33)
In the arena: Climbed on front edge of arena

EER
Slight brown staining ears and head
Slight lack of grooming rump
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery —continued)

Week4

Group 2 Sex ¥

36 (36)

Moderate brown staining head and neck
In the arena: Climbed and walked on front edge of arena
During manipulations: Loud/aggressively vocalising throughout and awkward to
handle

nar)

Moderate brown staining head and neck
In the arena: Climbed and walked on front edge of arena
Approach response: Attempted to bite probe
Touch response: Rears

38 (38)

Slight brown staining head and neck
In the arena: Climbed and walked on front edge of arena
Temperature: Moderately vocalising

39 (39)
Slight lack of grooming rump
Tip of tail missing
Slight brown staining head and neck
In the arena: Climbed and walked on front edge of arena
Touch response: Rears

40 (0)
Slight lack of grooming rump
In the arena: Climbed and walked on front edge of arena
During manipulations: Moderately vocalising throughout
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week4

Group 3 Sex ¥

26 (26)

In the arena: Climbed on front edge of arena

21 (21)
Slight hair loss right hindlimb
Slight brown staining head and neck
In the arena: Climbed and walked on front edge of arena

28 (28)
Slight brown nasal staining
Slight hair loss head
In the arena: Climbed and walked on front edge of arena
Pupil reflex: Right eye pupil dilated under light at lst attempt

29 (29)

In the arena: Climbed on front edge of arena
Touch response: Rears

30 (30)

Slight lack of grooming rump
Slight brown staining head
Small nick out of Right ear
In the arena: Climbed on front edge of arena
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APPENDIX6

(Additional comments from functional observational battery—continued)

Week4

Group 4 Sex F

2 (21)

In the arena: Eyes slight to 4 closed on occasions and climbed on front edge
of arena :

2 (2)
Slight brown nasal staining
Slight brown staining head
In the arena: Climbed and walked on front edge of arena

23 (23)

Slight brown staining head and neck
Slight lack of grooming rump
In the arena: Climbed and walked on front edge of arena
Pupil reflex: Left pupil dilated under light on first attempt, on 2nd attempt
constricted as normal

20 (24)

Moderate lack of grooming rump
Small nick out of right ear

25 (25)

Moderate lack of grooming rump
Lower teeth pale
In the arena: Climbed on front edge of arena
Approach response: Bit Probe
Touch response: Rears
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APPENDIX 10

Individual pathological findings

“The initial examination was undertaken by the study pathologist, the results of which were then subjected
t0°a routine peer review by a second pathologist. The diagnoses reported here represent the consensus
opinions of both pathologists.

Study pathologist: Sheila E. Begg, MA., Vet MB, MRCV.S, FR.CPath.,
Consultant Pathologist,
DepartmentofPathology.

Peer review: David J. Lewis, Ph.D., FRC Path.,
Consultant Pathologist,
Department of Pathology.
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ADMINISTRATION OF T-7499
BY INHALATION TO RATS

Author

Stuart Cracknell
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‘TEST SUBSTANCE AND ADMINISTRATION

TEST SUBSTANCE

‘The test substance, which is referred to throughout this report as T-7499, is 96 — 98% perfluorobutane
sulfonyl fluoride (PBSF) and 2 — 4% perfluorosulfolane. It was supplied as a liquid in a small cylinder (net
contents 35 kg/cylinder) and was received at these laboratories on 26 April 2000. Information from the
‘Sponsor indicated that T-7499 was suficietly stable for use in this study. The T-7499 was administered to
theratsas a vapourdiluted withair.

ADMINISTRATION

‘The T-7499 vapour was administered to the rats by whole-body exposure in chambers described below.
‘The chamber atmospheres were produced by metering the liquid test substance into staialess steel coil
Vapour generators through which a stream of dried air was passed. The atmosphere produced by the
‘generation system was further diluted with air to give the final chamber concentrations oftest aerosol.

‘The in-line airflow to the vapour generation apparatus and the diluent air supply were verified using a dry
type gas meter during the preliminary phaseofthe study.Duringthestudythe airflow to the atmosphere
‘generation system was monitored throughout cachofthe exposures using calibrated in-line tapered tube
gas flowmeters.
The settingsofthe test substance metering system required to obtain the target chamber concentrations
were determined during the preliminary generation trials without animals, based on the gas
chromatographic (GC) analysisofatmosphere samples. Minor adjustments were made to the test material
delivery rates in order to maintain chamber concentration close o target.

Animals assigned to the control group received an exposure to compressed air only, from the same source
as used for the generationofthe test atmospheres.

‘The duration of administration was a single 6-hour exposure on § consecutive daysofeach week for 4
weeks.

The combined usageofT-7499 was determined, for each dayoftreatment, for th three test groups.
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EXPOSURE SYSTEM

Each exposure system comprised a whole-body inhalation exposure chamber, a vapour generator, atapered needle fluid flow control valve, diluent air control valves, a compressed air supply and controlvalves to each generator and in-line airflow monitoring flowmeters. Components of the generationsystem that were common to all groups were the test material cylinder, a load cell and its associateddisplay for determining the test material usage (weight loss from the cylinder) and the stainless steel test
‘material supply pipework.

Schematic diagrams of the vapour generation system and an exposure chamber system are presented inFiguresA and B. The component partsofthesystemsarc described in further detail below:
Vapour generation

‘The vapour generation system for Groups 2, 3 and 4 (Low, Intermediate and High dose) comprised acommon reservoir of liquid T-7499, which was maintained at a pressure of 40 psi under Nitrogen. Thepressurised vessel supplied the test substance to separate metering valves (Nupro S Series NeedleValves) to each of the test chambers. The liquid delivery line to the metering valves was fitted withtoggle valves to allow isolation of the test substance supply and was also fitted with a particulate filter
(stainless steel, 15 jum pore size”). Fluid passing through the metering valves was delivered directly into
the air inlet to stainless steel vaporisation coils that were immersed in a water bath maintained at atemperatureofapproximately 60°C. The test substance vapourand air mixture was subsequently carried
to secondary dilution vessels constructed of glass and stainless steel, adjacent to the inhalation exposure
chambers, throughPolyTetraFluoroEthylene (PTFE) tubing with an extemal diameter of 6 mm. The‘T-7499 vapour in air mixture from the generators was further diluted with air in the secondary vessels to
produce the exposure atmospheres.

‘The air supplied to the vapour generators and secondary dilution vessels was filtered to remove any
residual particulate and was dried (dew point ~2°C).

‘The test material reservoir (the original cylinder supplied by the Sponsor) was mounted on an electronic
toad cell® and the weight of the reservoir and contents were displayed continuously. The contentsofthecylinder were maintained at constant pressure (40 psi) under dried nitrogen.
Liquid was transported from the baseofthe reservoir to the metering valves. Particulate filters (stainless
steel, 7 um pore size)" were incorporated into each liquid delivery line between the distribution manifold
and thevalvestoprotectthem from blockage by any particulate that might have been present. The liquidmetered by the valves was delivered to the vaporisation coils through PTFE tubing of approximately 2
mm intemal diameter

Aline drawingofthe generation system is given in Figure A.

* Nupro Co, Willoughby, Ohio 44094, USA
*  Huntleigh Industrial Controls Lid, Load Cell Division, Portman Moor Industrial Estate, East

Moors, Cardiff, South Glamorgan, CF22 2HB
p22:
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For all groups exposed to T-7499, the vapour/aic mixture produced in the vapour generators was passed
ino the base ofthe secondary dilution vessel and was mixed with a futher supply of clean and dry ait
sufficient to ensure a total chamber airflow of approximately 150 Umin. The est atmosphere was then.
passed through flexible ducting to a tangential inlet mounted at the apex of the appropriate exposure
chamber
“The control group received clean sr only at a ateofapproximately 150 Vin.

Inkalation chamber
“The exposure chambers were of stainless steel and glass construction and consistedof a cuboidal body
fited with a pyramidal base and top. The internal volume of cach chamber was approximately
0.75 m’. At the apex of the upper pyramidal figurewasthe tangentially mounted air duct. Immediately
below this was a perforated canister, which ensured equal distributionofthe test atmosphere within the
chamber.
Access to the chamber was through the front ofthe box section via a hinged door with a glass panel and
Stainless stel frame. Thedoor was sealed using moulded rubber sealing stip.

Exposure cages constructedofstainless steel mesh were suspended ona framework arranged on 4 levels
Each leveli able to hold 4 cages, with cach cage capable of housing 4 ras individually. This gave a
potential animal exposure capacityof64 at. In this investigation, 10 animal compartments were used on
evel 2 and air samples were withdrawn for analysis from his level. No cages were present on levels 1 or
4

A wet and dry alcohol bulb themmohygrometer was suspended in the chamber. This was visible through
the glass-panelled door and wasused to monitorchamber temperatureand relative humidity.

“The pyramidal base of cach chamberwas ited with a2-nch drain. Thedrain connected with a common
drainage system via a bal valve.
A square tubular exhaust plenum, 3 inches in diameter and perforated along the ventral surface, was
Situatedi the pyramidal base. This connected to the main extract syste.

“The total chamberairflow was 150 litresminute. Airenteredthechamber through the nlet duct. Diller
air flow was measured using a tapered tube flow mete situated at the frontof a purpose-built stainless
Stel trolley on which the secondary dilution vessel was mounted. Generation aif was measured on a
Similar flowmeter mounted on the vapour generation trolley.

‘A Magaehelic pressure gauge (0-25mm water gauge) was connected with each chamber bya nylon tube.
“This was mounted on the secondary dilution vessel trolley and was used to monitor the atmosphere
pressure inside the chamber, relative to the exposure room.

Extraction ofthe chambers was accomplished by means ofa single fan mounted on the outside wallofthe
building withdrawing ir through & manifold to which all chambers were connected. The chamber air
extract was ventedtoatmosphere viaan exhaust stack.
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Extract flow was adjusted using gate valves mounted in the extract ducting between the chamber andfilers. The intemal pressure within each chamber was maintained in the range -2 to—4 mm water belowambient pressure when operational.

‘The control animals were exposed using a similar systemtothat usedforthe test groups, but received aironly.

PROCEDURE

A separate exposure chamber was used for each group. The control animals were exposed using an
identical exposure chamber to that used for th test groups. The inhalation system was set up as describedabove.

‘The rats were transferred from the holding cages and placed in a predetermined sequence in the individual
compartmentsofthe exposure cages. The animals were located on level 2ofthe chamber. In order to
avoid any variations in the dose received due to the spatial arrangements of the animals within the
chamber, the position of the animals within the chamber was changed at 7-day intervals according to a
previously assigned sequence.

The diluent and generator airflows were switched on and the chamber doors were closed and secured.
‘The chamber Magnehelic gauge was checked to ensure that operation of the chamber took place with
internal pressure below thatofthe room.

‘The test substance supply toggle valves between the pressure vessel and the metering valves were opened
and the exposure tart time documented.

‘The deliveryoftest material to the vapour generators could be monitored during the exposures by the
movementofentrained vapour bubbles in the PTFE delivery tubing.
During the first nine exposures, samples were collected at approximately hourly intervals from each test
chamber. The samples were collected into 20 ml, gas tight, polypropylene syringes. Sample collection
was performed by inserting the syringe needle through a septum seal located in the inhalation chamber
wall and flushing the syringe with a minimumofthree volumes of chamber air before drawing up the
sample for analysis. After a delay of approximately 5 seconds, to allow the pressure in the syringe to
equilibrate, S mlofthe chamberair was dispensed back into the exposure chamber and the syringe then
sealed. The samples were injected directly into sample loopofthe gas chromatograph.

In the period from exposure 10 and throughout the remainderofthe study, immediately after documenting
the start time for the exposure, a sequencing device and sampling pump that controlled the automatic
collectionofatmosphere samples was switched on andthe timerreset. This device delivered atmosphere
samples from each chamber in tur (Group4 ~ Group 1)totheGC system, at 15-minute intervals during
the 6-hour exposure period.

‘The Chamber airflow, temperature and relative humidity were monitored and recorded at approximately 30-
minute intervals throughout the exposure period.
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Atthe endofthe exposure the test substance supply toggle valves were switchedoffand the final weight
oftest material pressure vessel wasrecorded. The vapourin the test chambers was allowed toclearbefore.
the animals were removed.

At the endofthis time, the rats were unloaded from the chambers and retumed to their respective holding.
cages.The chambers werewashedwithhotwater.

A summaryofthe operating conditions used is presented in Table A.

TARGET CONCENTRATIONS

‘The target concentrationsof T-7499 were as follows:

Group Designation Concentration
(opm)

2 (owdose) 50
3 (mer. dose) 150
1 (Highdose) 450

‘The target concentrations were selected in consultation with the Sponsor, following the review of
available data.

EXPOSURE CHAMBER CONDITIONS

Analysisofchamber concentrationsofT-7499

For the first nine exposures, samples of chamber air were collected in gas tight syringes and injected
directly into the sample loop of the gas chromatograph. Thereafier monitoring was performed using an
automated system for on-line sampling and injection. The air samples collected by bothofthe sample
collection methods were taken in sequence from Groups 4 to 2. Methods of sample collection and
analysis are described in Appendix A.

The method of analysis was adapted from a method supplied by the Sponsor to accommodate the
Inhalation Toxicology Department equipment and procedures. Detailsofthe analytical procedures used
are given in Appendix A.

Airflow and pressure

The airflow into each chamber was monitored using tapered tube rotameters and checked at
approximately 30-minute intervals throughout each exposure. The chamber negative pressure was
displayed continuously and a documented check was performed at approximately 30 minute intervals to
ensure the displayed value was in the target range.
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‘Temperature and relative humidity

‘The temperature of the generation water bath and also the air in each exposure chamber was recorded at
approximately 30-minute intervals during each exposure.

‘The wet and dry bulb temperaturesof a thermohygrometer placed in each chamber were recorded at
approximately 30-minute intervals throughout each exposure. Relative humidity was foundusing a look-
up table supplied with the instrument.

CALCULATIONS

In order to minimise the cumulative errors that result from repeated rounding of numbers, much of the
data in this report has been calculated continuously using unrounded numbers and only rounded for
printing. Consequently, these rounded numbers will include rounding errors in the last significant figure
and recalculation may lead to small apparent discrepancies with other data in the report

Chamber concentration

Mean chamber concentrations were calculated where equal sampling intervals were employed. When
adjustments to the generation system were necessary and sample intervals were varied, a time weighted
average concentration was calculated.
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RESULTS

"VAPOUR CONCENTRATION

Analysed concentrationofT-7499

‘The exposure mean and individual sample concentration values are presented in Table B and Appendix B,
respectively.

‘The exposure mean concentrations for each group exposed to T-7499 are presented below and were in
‘800d agreement with target concentrations.

Group Chamber concentration (ppm)
Target Analysed

Man 6d) €V%)
2 (Low dose) 50 4 90 193
3(Inter. dose) 150 © 21 B57
“4 GHigh dose) 450 49 206 45

‘The higher than expected coefficient of variation seen for both the Low and Intermediate exposure
concentrations reflected variations in test fluid delivery to the vapour generators on each occasion that the.
system was switched on. This phenomenon was found to be attributable to the formation of vapour
bubbles within the test fluid delivery pipes and was evident throughout the study for all test groups but
‘was less marked at the High dose exposure concentration where the delivery rateofthe test substance was
highest. Minor adjustments and reconfigurations were made to the generation systems during Week 1 and
2 of exposure to minimise nucleation of vapour bubbles and associated interruptions to the liquid test
substance flow.

Nominal concentration of T-7499

The data are presented in Table C and are summarised below:

Group Study mean nominal concentration AN ratio
pm) 4)

2,3and 4 (Low, Inter. 21 106
and High dose combined)

arom)‘Nominal concentration.

The nominal concentration for cach exposure period was calculated, for the three treated groups.
combined, from the mass of T-7499 delivered into the generators. The calculation assumed a constant
atmospheric pressureof760 mm Hg andusedthe mean chamber temperatureforthethree treated groups.
It should be noted that useofthese values may have artificially depressed the nominal concentration and
increased the analysed to nominal ratio.

1227:



MIN 252/004312

‘The calculated value of the analysed to nominal ratio was sufficiently close to 100% to confirm that theSystem was performing as designed.

CHAMBER TEMPERATURE AND RELATIVE HUMIDITY

‘The daily mean chamber temperatures and relative humidities are presented in Table D.
‘The chamber temperatures and humidities were similar for all groups on each dayofthe study. The
measured relative humidities recorded during the study were lower than the target range (40% to60% RH) reflecting the generation and dilutionofthe chamber atmospheres with ai that was supplied
from a compressor system incorporating a refrigerant drier. This deviation from the design conditions
had no discernible effect upon the animals and is not considered to have affected the outcome of the
study.
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DISCUSSION

Control of the T-7499 vapour delivery to the exposure chambers was generally satisfactory although thegreater variation between occasions of generation was evident for the Low and Intermediate exposuregroups than was seen at the High dose. This was reflected in the coefficients of variation for the dailymean concentrations (19.3%, 13.7% and 4.5% respectively for Groups 2, 3 and 4).
‘The study mean concentrationsofT-7499 in each chamber were within 8%ofthe target concentrationsfor all groups.

Good agreement was calculated between the average analysed and the combined nominal chamberconcentrations. The determinationof a nominal concentration that was slightly below the analysed
‘chamber concentration was attributed to a combination ofactors as follows:

~ theuseof a single barometric pressure (760 mm Hg) in thecalculations;

~ the calculation ofan average nominal concentration for all groups;

= useofthe average chamber temperature foral three est groups in the calculations;
~ the tendency of the test material to vaporise in the delivery pipe-swork to the vaporisers

resulting in the deliveryof a mixtureofvapourand liquid.
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FIGURE A

Schematic diagramofvapour generation system
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—
‘Schematicofthe exposure system used to expose rats
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TABLE A

Operating conditionsof the exposure system

I
T 2 7

(Control) (Low dose) (Inter dose)_ (High dose)
“Target concentration (ppm) 0 50 150 0
Atmosphere generation

Test material feed NA At40 psi direct from the Sponsor supplied
gas cylinder

Test material flow control NA Tapered Tapered Tapered
needle flow needle flow needle flow
control valve_ control valve control valve.

Test material usage NA Weightloss from cylinder measured using a
measurement oad cell

Chamber airflows (Vin)
Generator NA 50 50 50

Diluent 150 100 100 100
‘Chamberextract 150 150 150 150
Chamberpressure (mmwater)| _2to-4 210-4 210-4 204
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TABLEB

‘Chamberconcentrations of T-7499 — daily mean values

poreNo. Group? Grou Group
(Low dose) (Inter. dose) (High dose)1 5 7 4662 «2 = pr5 S 61 as3 is ft is5 18 ist5 56 17 a7 is 2 7: 5 161 at5 1s 14s 9

10" 35 148 473
un is 16 a0i pd 164 issi pH rs 51014 a iis is15 5s 17 571s a im 19I © 154 pre1s 5 150 in19 3 206 iss2 3 14s wrVea 7 62 £0Fl 50 21 206oven 193 17 4sA Sanda ET

CV Confit ofVariation = (sd= mean) 100+ For Exposures 1010 20, concentration samples were collected by an automated sampling system
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TABLEC

Combined nominal concentrationsofT-7499 and analysed to nominal concentration ratio

i =7.749wd| Tempersure. [1-749apo
No | Gg C ¥

T war 7 25 20 5 Ts
2 ast a ns 202 250 124
3 os 21 2s 202 20 104
P| om 2 304 188 19 ie
5 03 2 352 bd m 02
§ | oa 2 523 ms ns nm
3 | om 2 528 m 06 102
8 | ou 2 352 wm m 102
5 ass 2 360 m m 55
0 | ow 2 352 w pi) 101
no| ow a 8 m 219 hy
no| om 2 28 0 21s 106
5o| oss 2 384 zm 20 57
uo | om 2 352 m Ed 105
is | oa a 528 m 20 19

| os 3 382 a 24 10
uo| oa a 23 m an 07
i | os a 384 Fd pt) 52
wo | ok 2 528 wm Fr ns
» | ois a 389 m ant 55

5 En 302 IT m
00s 03 208 127 107

0 Sadat devinAN Amaiyscinomad concentaionaioexpresseda  perccaiage
* Caleuatedfrom the followingequation:

WxTxRvaYiIR,DR 000

Where W = Weghtoftest material sedithe exposure (5)
TZ Avehgechambersmperaure (K) (eantemp(°C) +273)
EZ Giscoman (00803 Aum mol K')
Nw = Violasweigh ofPBSF (302.09 g/mol)

© Calculatedfrom he followingequation:

v105 (ppm)Nominalconcenaton = 1002)Va rv
Where Va = Chamber ison ()frthe exposure (162000 lies):

© Nomina conecaaion included ven though adiscrepancyinweightlos was ned. Nochangeinthe
meanoesandrdeviationseared
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TABLED
Chamber temperature and relative humidity exposure mean values

Eo Gow] Gop? Sows SowConro) | _(owdos) |Gniemediste dose)| _ctigh aoe)
T El oz22 = [2 x |a x |n =s lz os [2x aon |b 2i lz» [2% |n % |B uns 2 0» [2 0% |n on |B acs =» [2 Nn % |B OBsla ow 2 oo» nox hn 0%s |2 x [2 3» [a 0» |am &s lz zm [2 x | x |B 4wiz a» |z » |x x |B Anwolmoox |mom (a ax [haez 2 |z om |a au |B i32 xn [2 ow» (a » |hn ®Ww lz » |z 3 [a om [2 oR5 lz ow |z ow [a om (A om6 zon (zm on [a om |vo l2 wu [2 ow» |a om [a 0%Bz wn |z ow [a x [a av2 xn [2 3% |a @ |a »2 l2 ow» [an | x |n huVem |Z mm wa maaa | os 20 | 02 la | os is | os aaoven| va 6s | to ao | vs 45 | 95 asi Sand devon

cv Coefficientof Variation = (sd +mean) x 100
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APPENDIX A

Methodsof sample collection and analysis for T-7499

SAMPLE COLLECTION

Chamber concentration

All samples were taken from a sampling port located on level 2ofthe exposure chamber. The first nine
exposures were manually sampled by withdrawing chamber atmosphere from a sampling port on the
exposure chamber into a polypropylene syringe fitted with a sealing valve. For the tenth and subsequent
exposures, an automated sampling system was used to transfer samples via PTFE tubing to a gas
chromatograph. Sampling lines were purged withthe chamber atmosphere for 12 minutes prioro sample
collection.

Aline drawingofthe automatedsamplingsystem is given in Figure A.

The automated sampling system switches sequentially between the High, Intermediate, Low and Air
control chambers on a 15 minute cycle. During cach cycle, the sampling line (4” Teflon) and GC gas
Sampling loop were purged with the chamber atmosphere. At approximately 12 minutes into each cycle,
‘ supplementary timer started the GC and so injected the contentsofthe sampling loop. The sampling
flow valves were adjusted so that most (600 ml/min)ofthe chamber atmosphere passed through the
bypass flow meter while only 20 mi/minpassedthrough the GC injection valve (via1/8” Teflon tubing).

‘When the automated sampling system was in use, injectionofgas bags was conducted by attaching each
gas bag to the appropriate port. The pump was then switched on and immediately after, the gasbag tap
was opened to allow the test compound to be drawn along the sample lines. For injectionsofthe same
concentration, the pump was switched on for a period of 30 seconds before starting the gas
chromatograph and for dissimilar concentration, 60 seconds was used to purge the sampling lines.

METHOD OF ANALYSIS

Chamber atmosphere samples were analysed by gas chromatography. The methodofsample analysis is
detailed, together with a summaryofthe method validation, in the Inhalation Analytical Procedureatthe
endofthis appendix.
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APPENDIX A

(Methodsofsample collection and analysis for T-7499 continued)

CALCULATIONS

GC analysis

‘The samplesof chamber atmosphere were injected into a gas chromatograph, which was calibrated using,Vapour standards prepared in gas bags. The method for calculating the concentrationofT-7499 from the‘mass used to prepare cach vapour standard is given below in equations 1 and 2.

Cor = re x 1000000 ycentration=Tx 1,000,000 ppm m

WxRxT  760mmHg
v ™M Am @

where. V = gaseous volumeof T-7499 (mi)
Wo = massof T-7499 (mg)
M = molecular weight of PBSF (302.09 ghmole)
R= 008205 mlam/mmolK
T= temperature (K)
Am = atmospheric pressure (mmHg)
Vi = volumeofair (ml)

In order to minimise the cumulative errors that result from repeated rounding of numbers, muchofthedata in this report has been calculated continuously using unrounded numbers and only rounded forprinting. Consequently, these rounded numbers will include rounding errors in the last significant figureand recalculation may lead to small apparent discrepancies with other data in the report.
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APPENDIX A

(Methodsofsample collection and analysis for T-7499 — continued)

COMPOUND SPECIFIC INHALATION ANALYTICAL PROCEDURE FOR T-7499

‘The analysis of T-7499 in air sample substrate

The method outlined in this document has been validated and is considered fit for the purpose of
‘monitoring test atmospheres in an Inhalation Toxicology study.

This document details the basic procedures for the analysis of T-7499 sampled by syringe from test

ee iswisopm Birt.
NOTE Throughout this document, the symbol § indicate that the relevant information is not available at
present, but wil be included in a Study specific supplement.

Test substance

T-7499 is mainly perfluorobutyl sulfonyl fluoride (PBSF), which has the formula CiF110;S.

Equipment
Balance Sartorius BP4100

Syringes ‘Hamilton 1000seriesgas-tight(100and25 mi)
Hamilton 500 series gas-tight (S00 ml)

Gas sample bags SKCINC Tedlar® 232-series (1 and 3 dm’ capacity)

Syringe valve Mininert Push button valve

Vacuum pump AEG ADEB 56 (orequivalent)

Flow meter J&W Scientific ADM1000 (acoustic displacement)

General laboratory glassware

Consumables
Syringes Sigma Aldrich 20 ml polypropylene
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APPENDIX A

(Methods ofsample collection and analysis for T-7499 — continued)

Preparationofsamples for analysis
‘Samples of the test atmosphere are collected using a 20 mI syringe fited with a “Mininert” valve, Thesyringe needle is inserted into the sampling port and 10 ml of test atmosphere is withdrawn into thesyringe. The valve is closed and the syringe removed from the sampling por for injection onto the GC.
The gas sampling valveofthe GC is set to the “load” position and the syringe is placed into the injectionportofthe valve. The valveofthe syringe is opened and the contents of the syringe are passed into thesampling valve. The valve is then switched to the “inject” position and simultaneously the run stat isactivated.

Preparation ofcalibration standards

Standards are prepared using the following method. The actual standard concentration ranges used are asdetailed in the study specific supplement.

A volumeofT-7499 is dispensed from the cylinder into a scintillation vial. Weigh approximately 670gof T-7499 (400ul) and inject into a gas bag, mix thoroughly and make up to set volume with air toprovide standard S1. The T-7499 is vaporised by gentle warming using a hot air blower.
Evacuate a seriesofgas sample bagsofappropriate capacity and introduce by syringe measured volumesofair. Using gas tight syringe(s) fitted with a sealing valve, accurately dispense measured volume(s) ofthe T-7499 vapour into the gas sample bags via the injection port to produce standards covering theconcentration range described in the study specific supplement.
Storageofstandards and samples

‘The maximum storage periods for the various sample types are detailed below
Sample type Storage conditions Storage period
Gas standards Room temp, light 5 daysSyringe samples Room temp. ambient 150 minutes
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APPENDIX A

(Methodsofsample collection and analysis for T-7499 — continued)

Calibration and quantification
Calibrate by injecting duplicatesofcach calibration standard,a detailed in the study specific supplement,

bebeamingoa bgarae es estsore med.

For each injectionofthe sample measure the peak area responseand determine the amount present in the
Sampleusing the equation below:

Amountppm) = A=0

Where A = Penk rearesponse of Perfluorobutyl sulfonyl fluoride (PBSF) in the sample

Sonfoedeckedom cationdata
Chromatographic conditions.

Analytical column CP SIL SCB (100% dimethyl polysloxanc),
30m x 0.53 mm i.d. Spm film

Carrier gas ‘Helium (4.25 m/min, head pressure 18kPa, 3psig)

Split vent Helium (20 mVmin)

Septumpurge Helium(1 ml/min)

Split ratio 1:47

‘Make up Helium (31 mVmin)

Oxidant Air (450 mVmin)

Fuel Hydrogen (45 ml/min)

Injection volume 250 pl via gas valve injection loop

Gasvalvetemperature arc
Injectortemperature src
Detectortemperature 1o0rc
Column temperature asc
Retention time PBSF approximately 2. minutes

un
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APPENDIX A

(Methodsofsample collction and analysis for T-7499— continued)
Quality assurance measures
When the method s established on achromatographic system sx injections ofa standard will be used 10‘verify performanceofthe system. Theparametersand acceptance criteria aresetout below;

Parameter Typical vane Acceptable limitsPl oun (Us) Saas 2305Talingaon(USP) 100% rrRepesiabiy (CV, a6) Se EeOC tains pred PreQc iene ioq = Sho
“The highest calibration standard wil be compared against a standardof similar concentration preparedindependently. The atiof response factors will b aceepable wiih he ranes os rp
A quality check standard must follow every 6 concentration samples for the analysis to be regarded asvalid. The resultsofthe quality check standards must lie within the QC tolerance limits.

A quality check standardof low concentration will be run to verify the LOQforthe run. The LOQ for theum will be regardeda he concenTtion of the lowest acceptable SURek modi
Summary of method validation
‘The raw data for the method validation is located in study MIN/244.

Comparisonof test blanks, standards and test samples showed tha he analyte was well esoved from anypotential interfering peak.

Precision data showed cosficientsofvariation for PBSF of less than 1.4% with standards in the range of10,00010 500ppmand ess than 2.0% to siandardsto |00ppm
Unweighted least squares regression analysis ofpeak area response against concentration ofstandard (100to 10,000 ppm) produced a correlation coefficientof0.999991 and relative errors less than 2.1% in therange 10000 to" 100 ppm. The Limit of Quantification (LOG) for T7495 wil be sr by ihe Leracceptable heck sandard, however, the LOG and Lim: of Daechon (LOD) are testy 1
59.45 and 17.83 ppm respectively (calculated ‘statistically using the standard deviation obtained for asolutionof conceniation 100 ppm.
Standards of T-7499 in the range 100 to 10000 ppm sored at room temperature for 5 days andsubsequently analysed against fresh standards showed concentasons wibin S5¢ of res eosin.
Samplesof a standard (ca 1,000 ppm) of T-7499 stored in the injection syringe for 150 minutes undermbt, codons (oom teperiee ner normal lghing, Condon) and subsea nycagainst freshly injected standards showed Concentrations wAh55 othe Powopen
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APPENDIXA

(Methodsofsample collection and analysis forT-7499~continued)

GAS CHROMATOGRAPHS IN INHALATION TOXICOLOGY AT 25 SEPTEMBER 1997

wet Packard 5 romaogaph wil Capa Ie
heated gas sampling valve, ECD and FID.

HewlettPackard 185938 }
HowlettPackard  13596CX } 7673 Autosampler
HowletPackad  GISDAX  )
ThemoQuest* SPa500 ADinterface
ThermoQuest PCi000 Integration sotvare
Pye Unicam POTD Chomatograph with gs Valve ad FID
ByeUnicam PUATO0 Autosampier
ThermoQuest SPas00 AID interface
ThemoQuest PCI) Integration software
Smad oC Srmaiograph wit FID
Shimadzu AOC'1400  Autosampler
Shimadzu ACA Autoinjecor
ThemoQuest Spas00 ADinterface
ThermoQuest Pein integration sotvare

Pye Unicam 03 Chromatographwith FID
Pye Unicam PUTO Augsampler
ThermoQuest SPa400 negrator

Unicam 0 omatogsaph wil FID
Pye Unicam PU4T00 ‘Autosampier
ThermoQuest SP4400 ntgrator
Shimadzu MGS ‘Automated gs valve

Shimadzu CRi-A iegrator
Shimada oC hromaiograph wit FID
Shimadzu MGS4 ‘Automatedgis valve
Shimadzu CRi-A ntegrato

Hiewler Packard HR ormatographwill Gaplry Tle, heated somatic
gassamplingvalveandFD.

HewletPsckard  GISIIA
HowlettPackard  1596CK } 6890 Series Autosampler
HewlPackad  GISDAX  )
ThemoQuest SPas00 ADinterface
ThemoQuest PCionn Integrationsoftware

5 PerkinEi tory Smatograph wil programmableplay Te,
x heated automaticga samplingvalve and FID.

*formerly Spectra-Physics
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APPENDIX A

(Methodsofsample collection and analysis for T-7499 — continued)

STUDY SPECIFIC SUPPLEMENT TO THE INHALATION ANALYTICAL PROCEDURE FORPBSF (T-7499)

ne Ho tn ditions sodamendmen othe ‘procedure to be used fortheGC assay of PBSF

The assay, incorporating the additions and amendments, is suitable for the analysis of PBSF, in air, at‘concentrations within the range of 25 to 1000ppm.

Details given in this supplement supersede those in the ‘compound specific AP.

Analytical standard

Chromatographs
‘The analysis is performed using chromatograph 8.

Caries gas Helium (275 mUinin)
Split vent Helium (24.5 mUmin)
Split ratio 1:89

Detector temperature 150°C
DetectorRange 0
Retention time PSFapproximately2.7mines

Summary ofmethod validation
Manusl injection
Precision data showed costicentsof variation for PBSF ofles than 0.8% with standards in therange of 1000to 25ppm.Thisdata is locatedwiththe MIN/252 study data.
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APPENDIX A

(Methodsofsample collection and analysis for T-7499 — continued)

Least squares regression analysis, with an unweighted linear regression, for peak area response
against concentration of standard (25 to 1000 ppm) produced a comrelation coefficient of
0.999984andrelativeerrors lessthan 1.3%intherange 1000 to 50 ppm and 4.3% at 25 ppm. The
Limit of Quantification (LOQ) for PBSF will be set by the lowest acceptable check standard,
however, the LOQ and LimitofDetection (LOD) are potentially as low as 1.69 and 0.51 ppm.
respectively.

Calibration and Quantification

Calibrate using standards with nominal concentrations S00 and 50 ppm.

Preparationofstandards

Preparestandardsinthenominal ange2510 600 ppm.

EFFECTIVE DATE:
Calibration and Quantification

Calibrate at 4 concentrations across the standard range.

Summary ofmethod validation

Automated injections

Precision data showed coefficientsof variation for PBSFofless than 4.3% with standards in the
rangeof600to25 ppm.Thisdata slocatedwiththeMIN/252 studydata.

Least squares regression analysis, with  1/concentration’ weighted linear regression, for peak.
area response against concentration of standard (25 to 600 ppm) produced a correlation
coefficientof 0.999940 and relative errorslessthan 1.3% in the range 600 to 25 ppm. The Limit
‘of Quantification (LOQ) for PBSF wil be set by the lowest acceptable check standard, however,
the LOQ and Limit of Detection (LOD) arc potentially as low as 12.28 and 3.68 ppm
respectively.
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APPENDIXB

Chamber concentrations of T7499individual sample values

Yor | meal oT Grom GroGow)| onde nr dose) Gigh doseoT = Tr e12 “ 18s i3 a 136 oo53 “ 16 ispr} a 167 iad5s “ 5 iCWAam]or 3 557 EEwo 255 B255 :12 ® 204 s05a p Po& : . .23 & 136 Pefo) @ is ios a 18 i55 5 1 0[Waom i]or Tr Tr ‘- 5 is" 58 :12 “ 1% as: I p23 5 6 ais53 5 16 atos 5 16 is5s 5 io a[WATS Tor ois——]TWA Time weighed verge” sim of aged Concessions pI Smee weed forime)caleltdfo ach sampling ovsions Follows:
} } Concentration gpm) x Timeweighing rin)Weightedconcnraion (ppm) =CEREEOROn0p)xTime elgg” ni)oom) Exposure uration (min)

Where the “im weighingis he respective interval beeen ajusments othe expose system ohe midpoits between conecuivs Sampling ovcaions inaeswi ds
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APPENDIX B

(Chamber concentrationsofT-7499 ~ individual sample values-continued)
7 leinterval ou rou ipous)| Lowdose) intr, dose) dose

57 2 aw12 2 § wnz 3 T: 159 :- 207 :23 “ 20 n217 !- 215 :34 a“ fr] 61: 13 :4s » 150 46s6 5 17 is

: 113 :: 11s :. 301 :12 7 2% “1” fr 223 1 144 a3 » 140 ie& i ¢+s @ 150 456ss 56 146 pi]

- 1a a12 3s 1m 502 3 i 6& 2 434 7 17s 459ps 7 164 a356 57 16 597y : aot
WA Tims Weighted average Sim, of “Weighed aesaons (Wp CoReEnaaons whied fortime) calculatedfor cach sampling occasiona oliows:

Concentraon (gpm) x "Time weighting” (min)‘Weightedconcentration (ppm) = NCHT2E0N (pm)x“Timeweighting”(min)
Exposure duration (min)

‘Where he timeweighting! istherespectiveintervalbetweenadjustments t theexposuresystem orthe midpoins between consecutive ssmpling oceasions no samen wa rnc
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APPENDIX B

(Chamber concentrations ofT-7499-individual samplevalues—continued)

Gow)| owdose) sir Js igh dose)
12 29 129 ss
23 @ 125 as% 2 4
34 “@ 17 Pp
o a 125 a
54 a 1 pid

oT] 2 “17 26
; 63 > -

12 i 15 ai
2 5 15 in
3 5 157 pi

pe] “ 1% i
54 0 15 500 > pit]

al >
12 a Ir 40
23 5 15% i
Hn 3 1 ai # >

as 3 152 ao
55 a 15 pid

iz a 150 i
3 3 1s pro
35 3 150 i
p=; i 150 i
58 7 5 4

[Yer| |[SW]Sear devon
WA Time weighed average: um of “weighted concentrations’ sample concentrations weighted for

inleatfoci sampling ocesionas lows:

Weighedcen pny ECE) xTime eight’)
h Exposuredustion (min)

Wherethe tm weighting! isthe respective interval between adjusiments 0he expos syst of
dpe beecopes sinplingoccasions fa susewas made

© Emin 1030weremotoredby stomaied senpling
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APPENDIX B
(Chamber concentrationsofT-7499individual sample values—continued)

pore| Sample | Chamberconcemraion(pm)No | interval rot rou ouCour)| (Lowdose) Gnir dose) igh dose)
12 3 147 36323 i 150 ws54 38 157 61os 3s 157 16s56 5 136 165

12 5 139 w23 55 137 39833 “ 15s isis “ ji a1Ss is 151 6
[ar TsTe

12 2 11s23 is 14s34 & 1aos “0 17Se » 146

12 ® ist si23 38 151 033 3s 151 8os as 150 anse a 119 a»
uo
33Sandra doviaron

TWA Time weighted average: sum of ‘weighted concentrations’ (sample concentrations weighted fortime) calculated for each sampling occasion as follows:

. ‘Concentration (ppm) x "Timeweighting"(min)‘Weightedconcentration(ppm) = —oncenization(ppm)x"Timeweighting"(min)
i Exposureduration (min)

Where th “timeweighting is therespective intervalbetwenadjuskmentsto th exposuresystemorhe midpoins between consecutive sampling OEcasions If no adjustmentwasmadeExposures 1010 2 weremonitoredbysetomasedsmpling© Fir sampleofcach groupwasmanual
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APPENDIX B

(Chamber concentrationsofT-7499—individual sample values— continued)

E Sample
GowGow)| _(owdose (te, dose) igh dos)
01 5 Tis Ga
12 5 152 S00
23 a 12 S21
4 ® 190 as
is 51 194 a6
55 @ 1m 50
wa ss meroT Ter &
12 m 581
23 25 mn
34 153 ©
is 15 iss
56 153 7
[WaarawTot ¢

12
23
4
is
56
TVA
Mean
w

ToT io 5% wo
12 ar 157 pr
23 2 155 -
4 i 15s pr]
is 155 8s
56 2 153 os

TVA 5 >
Mean f a3
PY : 182

Sard deviation
TWA Time weighted average: sum of “weighted concentrations” (sample concentrations weighted for

ime) calculatedfo ach sampling occasion as allows:

Concentration (pm) x *Timeweighting” (in)Weighted concenraon (gpm)= SSEEon 0pm)x“Timewelghing”(nin)
hte o> ‘Exposureduration (min)

Wherethe ‘ime weighting is he respective interval beween adjustmentsto the exposure stem or
{he midpoint between consecutive sampling occasionsif no adjusement was made

© Exposures 1010 20 were monitored by automated sampling.
"250 ¢
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APPENDIX B

(Chamber concentrationsofT7499individual samplevalues-continued)
Expose| SampleNor | interval oT Group roi(hours) (Low dose) (inter. dose) (High dose)or © 5s 012 39 134 a823 » 15 as54 3 156 isis 2 156 05 5 154 pets

ase
1735 or 3 7 wo12 2 11 an23 a 17 sas54 a 163 wais 3 16 piss 2 12 i55 :

Mean a7sd 256Sard deviationTWA Time weighied average: sum of “weighted concentrations” (sample concentrations weighted ortime) calculated for cach sampling ovension5 olla:

} Concentration ppm)  *Time weighing” (min)Weighted concentration (pm)=C200(9pm) Tieweighting” min)Exposuredrstion (min)

Where the ‘time weighting’ is the respective interval between adjustments to the exposuresystemor themidpointsbetweenconsecutive sampling occations fo stupa* Exposes 1010 20 weremoniored by sutomatedsamlig
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