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SUMMARY
Two groups of6 male Crl:CD*(SD)IGS BR rats were exposed nose-only for a single, 4-hourperiod to H-25777 in air. Test atmospheres were generated by heating the test substance to forma condensation aerosol in the test chamber. The chamber concentrations of H-25777 weremeasured gravimetrically. Rats were weighed and observed for clinical signsoftoxicity during a1- or 14-dayrecoveryperiod.
Ratswereexposedtoatmospheresof H-25777 at mean concentrationsof 0.10 or 1.8 mg/L. Themass median aerodynamic diametersforthe aerosol tested were 5.8 and 6.8 um, respectively.Following exposure, 3rats from the 0.10 mg/L exposure were retained fora 1-day recoveryperiod;theremaining3 ats were retained fora 14-dayrecoveryperiod. Ratsfrom the 1.8 mg/Lexposure were retained for a 14-day recovery period. At the endofthei respective recovery.period, al ats from the 0.10 mg/L group were sacrificed for anatomic pathology evaluation, Allats from the 1.8 mg/L exposure were sacificed and discarded.Norats died following exposuret0 H-25777orduringtherecoveryperiod.

Otherthan slightbodyweight lossesmeasuredin3of6 rasonedayafter exposureto 1.8 mg/L.Of H-25777, there were no significant clinical signs observed in the exposed rats at either tooconcentration. Histological examinationofrats exposed to 0.10 mg/L showed no treatment.related effects.
~ ‘Under the conditions ofthis study, the approximate lethal concentration (ALC) for H.25777 isgreater than 1.8 mg/L. According to Haskell Laboratory toxicity classifications, H-25777 isconsidered to be at most slightly tori (aerosol ALC 0.8.2.0 mg/L) in male rats, However, themass median acrodynamic diameter (MMAD)ofthe tested aerosola this concentration was68 pm. Targeted MMADS in inhalation studies are from 1 10.4 pm to allow maximum lungexposure. Had the generated aerosol been smaller at this concentration, i is possible that thtoxicity could have been somewhat greater.
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INTRODUCTION
The objective ofthis study was to determine a 4-hour inhalation approximate lethal concentration(ALC) ofH-25777 in male rats. The ALC is defined as the lowest atmospheric conoentrationtested which caused the deathofone or more exposed rat either on the day ofexposure or withinatleast 14 days following exposure. The inhalation routeofexposure was chosen based on theexpected routeofpotential human exposure and was requested by the sponsor.

STUDY DESIGN
Two groupsof 6 male ras cach were exposed to arosol atmospheresofH-25777 in ai. Rats‘were exposed nose-only fora single, 4-hour period. Following exposure, 3 ats from the2:10mg/Lexposurewereretainedfora 1-dayrecoveryperiod;the remaining 3rats wereretainedora 14-day recovery period. Rats from the 1.8 mg/L exposure were reained for a 14-dayrecovery period.
Rats were approximately § weeks old and weighed betwen 258 and 279 grams a th time ofexposure.
‘animals tere observed for mortality4 tims during eachexposureand observed for mortality—_ and clinical signsoftoxicity immediatly afte exposure. During the recovery period, all satehese observed cach day for mortality. Rats wereweighedand observed for clinical signs oftoxicity on the day following exposure and at leat twice more during the recovery period. As theendofboth recovery periods, all ras from the 0.10 mg/L group were sacrificed for anatomicpathology evaluation. All rat from the 1.8 mg/L exposure were sacrificed by carbon dicnigeasphyxiation and discarded.

MATERIALS AND METHODS

A. Test Substance
Nassuaance, Hag 7, was supplied by the sponsor as pale yellow sold. Puritywala}test substance was assumed tobe stable throughout the exposureaseof the study; no evidenceofinstability was observed.

B. Test Species
Young adult, male Crl:CD®(SD)IGS BR rats were received from Charles RiverLaboratories,Ine. Raleigh, North Carolina. The rats were approximately 7or§ weeks old on the day ofarrival,~
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125777: Inhalation Approximate Lethal Concentration (ALC) in Rats Dupont12966ETT InhalationApproximateLethalConcenation(ALC)inRats__ Dupon12966.
- Rats have historically been used in safety evaluation studies for inhalation toxicity testing. TheCrl:CD¥(SD)IGS BR rat was selected based on consistently acceptable health status and onextensive experience with the strain at Haskell Laboratory.

C. Animal Husbandry

I Quarantine

Ratswere quarantinedafterarrival or6 days prior to testing. During the quarantine period, rats‘were weighed and observed for clinical signsofdisease 3 times.
2. Animal Selection

Prior to cach exposure, 6male rats wereselectedforuseonthestudyfromtheratsthatwerereleased from quarantine. The selected animals had been gaining weightat a normal rateanddemonstrated no overt signsof disease, and were the appropriate age and body weight. Noattempt was made to randomly group animals.
3. Identification

Each rat wasassignedananimal number whichwasrecorded on acard affixedtothe cage. Priorto exposure,thetailofeach animal and cagecardwere marked with water-insoluble pens so thatach animal could be identified after exposure and during the recovery period.
4. Housing

Except during exposure, rats were housed singly in stainless steel, wire-mesh cages suspendedabove cage boards.

5. Animal Room Environment
Rats were housed in proximity to the inhalation chambers. Animal rooms were maintained at atemperature of 18-26°C (targeted to 22-24°C) and a relative humidityof 30-70% (targeted to 40-60%). Animal rooms were artificially illuminated (fluorescent light) onan approximate 12 hourlight/dark cycle. Excursions outsideofthese ranges wereofinsufficient magnitude and/orduration to have adversely affected the validityofthe study.

6. Feed and Water

Except during exposure, PMI®Nutrition International, LLC Certified Rodent LabDiet® 5002 andtap water were available ad libitum.

7. Animal Health and Environmental Monitoring Program
As specified in the Haskell Laboratory animal health and environmental monitoring program, thefollowing procedures are performed periodically to ensure that contaminant levels are below—~ those that would be expected to impact the scientific integrityofthe study:

TTT eee
Company Sanftized. Does not contaln TSCA CBE



$2577: Inhalation Approsimate Lethal Concenration (ALC) in Rats Dupont12066nape LebConenmabon ALC inka Dupone12966+ Water samples are analyzed for total bacterial counts, and the presence ofcoliforms, lead,~ ‘and other contaminants.

+ Feed samplesareanalyzed for total bacterial, spore, and fungal counts.
* Samples from freshly washed cages andcageracks areanalyzedto ensure adequate sanitationby the cagewashers.

Certified anima feed is used, guaranteed by the manufacturer to meet specified nutritionalquirements and not o exceed stated maximum concentrationsof key contaminant, includingspecified heavy metals, aflatoxin, chlorinated hydrocarbons, and organophosphates. Thepresenceofthese contaminants below the maximum concentration stated by the manufacturer‘wouldnotbe expected to impacttheintegrityofthe study.
rhe animal health and environmental monitoring program is administered by the attendinglaboratory animal veterinarian. Evaluation ofthese data did not indicate any conditions thataffected the validityofthe study.

D. Inhalation Exposure System
1 Aunosphere Generation

Chamber atmospheres were generated by acrosolization ofthe solid tet substance in ai with a—_ lass round-botiom flask placed in heating mantle. The flask was heated to approximately100°C to melt th test substance. Filtered, high-pressure air, metered into the flask byaBrogks‘model S851 mass flow controller, caried the evolved vapor through heated glass tubing, Forthe 0.10 mg/L exposure, 2 chambers were used. The vapor passed from the heated tubing infothe frst chamber where a condensation aerosol was formed. The acrosol then pacsed int thesecond chamber for animal exposure. For the 1.8 mg/L exposure, the vapor passed from theheatedtubingin the exposure chamber where an aerosol was formed.
Test atmospheres were exhausted through an MSA charcoal/HEPA filter cartridge prior todischarge into the fume hood.

2. Chamber Construction and Design
The exposure chambers were constructed ofglass (cylindrical) witha nominal internal volume of341. A baffle inside each chamber promoted uniform distribution ofthe test atmosphere.

3. Exposure Mode
During exposure, animals were individually restrained in perforated stainless steel cylinders withconical nose pieces. The restrainers were inserted ino a polymethylmethacrylate fceplate which‘vas attached to the exposure chamber so thatthe noseofeach animal extended into the exposurechamber.
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He25777; Inhalation Approximate Lethal Concentration (ALC) in Rats DuPont.12966
— E. Characterization of Chamber Atmosphere

1. Test Substance Sampling and Analysis
he atmospheric concentration of H-25777 was determined by gravimetric analysis atapproximately 30-minute intervals during each exposure. Known volumesof chamberatmosphere were drawn from the sampling port trough a 25 mm filter cassette that contained apre-sweighed Gelman glass fiber (Type A/E) filter. The filters were weighed on aCabsaad‘C-33 Microbalance®. The atmospheric concentrationofH-25777 ‘was calculated from thedifferencei the pre- and post-sampling filter weights divided by the volumeof chamberatmosphere sampled.

2. Particle Size Determination
A sample to determine particle size distribution (mass median aerodynamic diameter and.1percentpaeticle less than 1,3, or 10 um diameter) was takenduringeach exposure with a Siera® Sorin210 cyclonepreseparator/Cascade impactor and Sierra® series 110 constant flow air sampler.)

3. Environmental Monitoring
Chamber airflow was set at the beginningof each exposure to achieve at least 10 air changes perhour. The airflow was monitored continually with a calibrated Brooks model S931E anaes beomollerand recorded nitallyand whenever changes were made during each exposureChamber temperature was targeted at 22 + 2°C. The temperature was monitored. continually with~ 2 digital traceable thermometer and recorded 3 times during cach exposure. Chamber relahumidity was targeted at 50 + 10%. The relative humidity was measured with an Omega modelRHS100C digital psychrometer and recorded 3 times during each exposure. ChamberoxygenSenceniation was targetedtobe at least 19%. The oxygen concentration was measored wep aBiosystems model 3100R oxygen analyzerandrecorded 3 times during ach exposure

F. Anatomic Pathology Evaluation
ll animals from the 0.10 mg/L exposure underwenta gross pathology examination at sacrifice.addition the lungs, trachea, nose (4 cross sections), larynx,and pharyns were proseseed fohistopathology and microscopically examined. Lung weights were obiained for (ne 3 quis:sacrificed 1-day after exposure to 0.10 mg/L.

~
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~~

RESULTS AND DISCUSSION

A. Exposure Conditions
(Table 1)

Animals were exposed to H-25777 at mean concentrations of 0.10 or 1.8 mg/L. The atmospheresedn this study were considered tobe marginally respirable in at, ute psamedianaerodsmamic diamelers (MMAD) were 5.5 and 6.8 um. Several attempls mere: 10 produceSmaller, more respirable aerosol size; however, it appeared that tis could o-accomplishedthese high concentrations due o the condensation aerosol forming large pdr:agglomerates,

TABLE |
: CHARACTERIZATION OF TEST ATMOSPHERES

MEASURED
AEROSOL CONCENTRATION AEROSOL SIZEmg/L)" MMAD PERCENT®MEAN SD. RANGE im)’ GSD [<Tym| Spm[ <iopm~ 0.10 0058 0018-015 8] sg 22 | 24 37 7718 012 11-15 8| 43 18 8 13 86

# fepresentthemean, standard deviation 5.0),and ang foreach expose, basedon samplesperexposure,Thei pore lo enfin igure. Cains wer eromned priosoeers© he MMAD (Mas Medi Actdynaic Diameter) bes on 1 pariladuring cachexposure© Geometric Standard Deviation,4 Percent aerosol mass.

Chamber temperature ranged from 23 to 24°C, chamber relativehumidityranged from 46 to68% chamber airlow ranged from 15 to 25 Limin, and th oxygen sommes was 21%
B. Mortality, Clinical Signs, and Body Weights
No deaths occurred during the study.
Fonlowing exposures, when therats were removed rom the restraners the clinical signs oftonicity frequently observed included colored discharge ofthe nos and eyes. Toes signs arepically observed in inhalation studies with rats under restraint. No elimi signsoftoxicity.were observed during the remainderofthe recovery period
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125777: Inhalation Approximate Lethal Concentration (ALC) in Rats DuPont12965”~ No body weight loses wee observed inats exposed 10 010 mg/L immediately afer exposure orafter the 14-day recovery period.
Three of6 rats exposed to 1.8 mg/L showed slight weight loss (<10 grams) on the day followingposure, followed by «normal weight gain ate approximately 5-10 giday) for he romatugee octhe recovery period.

C. Anatomic Pathology Evaluation(Tables 2.3)
Tissues were submitted from 3 ats that were sacrificedonedayafter 0. 10mg/L exposure andfrom 3ras hat were sacrificed 14daysaftr the exposure. The following fives ereprocessedand evaluated from cach rat: lungs, trachea, nose (4 cross sections), Laryms, andpharynx

TABLE 2
SUMMARY OF MICROSCOPIC FINDINGS IN RATS EXPOSED TO 0.10 mg/L TESTSUBSTANCE

DAYS ATER EXPOSURE T 14(NUMBER EXAMINED) 06~ LUNG
Not remarkable 1Hemorrhage, alveolar 21Infiltration, mononuclear cell, perivascular - |

TRACHEA
Not remarkable 33

NOSE
Not remarkable 33

LARYNX
Not remarkable 23Infiltration, mononuclear cell 1

PHARYNX
Not remarkable 33—Notremarkable33

There were no appreciable differences between the 2 groups. The alveolar hemorrhages werevery minimal, and were likely agonal changes occurring at the timeof sacrifice
ilhough0 concurrent controls were provided, the changes present in the issues examinedere considered 0 boofthe type and severity expected in this strain ofrats, ad none oftem~~ appeared to be the result oftreatment.

-
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H2577: ninAponteLethal Consnenion (ALC)inRas Duron.12966P Lung weights in 3 rats sacrificed 1 day aftr exposure to H-25777 at 0.10 ‘mg/L did not appear tobe.different from control ratsofsimilar ‘weights in a recent Haskell Laboratory inhalationstudy.®

TABLE 3

FINAL BODY AND LUNG WEIGHTS ONE DAY POSTEXPOSURE

FINAL ABSOLUTE RELATIVEANIMAL BODY WEIGHT LUNG WEIGHT LUNG WEIGHTNUMBER 8) 2) (%)*673575 268 1.539 0.57 -673576 262 1.540 0.59673578 271 1.606 0.59
EE om ues ox

= Relative weights called Followsbolt Lung Weight- Fl Body Weight 100

CONCLUSIONS
~~ Under the conditionsofthis study, the approximate lethal concebiration (ALC) for H-25777 isgreater than 1.8 mg/L. According to Haskell Laboratory toxicity classifications, H-25777 isconsidered to beat most slightly toxic (aerosol ALC 0.8-2.0 mg/L) in male rats. However, the‘mass median aerodynamic diameter (MMAD)of the tested aerosol at this. concentration was68 um. Targeted MMADs in inhalationstudiesare from 1 to 4 Bm to allow maximum lungexposure. Had the generated aerosol been smaller at this concentration, it is possible that thetoxicity could have been somewhatgreater.

RECORDS AND SAMPLE STORAGE
Specimens(ifapplicable), raw datz, and the final report will be retained at Haskell Laboratory,Newark, Delaware, or at Iron Mountain Records Management, Wilmington, Delaware.
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