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STUDY DIRECTOR STATEMENT

This report, which describes a study conducted at HRC under my direction,
is considered to be a full and tiue account of the results obtained.

S hana I Ity el 4.6 57

Sheena R. Kynoch, B.Sc., Date
Bead, Department of Industrial Tozicology.

QUALITY ASSURANCE STATEMENT

Acute studies are conducted at HRC in a setting which involves frequent
repetition of similar or idemtical procedures. At or about the time the
study described in this report was in progress, ‘process—based’ inspections
were made by the Quality Assurance Department of critical procedures
relevant to this study type. For the inspection of any given procedure, at
least one study was selected without bias. The findings of these

inspections were reported promptly to the Study Director and to HRC
Management.

This report has been audited by.the HERC Quality Assurance Department. It
is congidered to be an accurate presentation of the procedures and

practices: employed during the course of the study and an accurate
presentation of the findings.

AL
Lrfeel _ (2-¥)
Peter H.C.V. Richold, B.Sec., Date

Systems Compliance Auditor,
Quality Assurance Department.
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Sample designation: ARCOSOLV PTB,

Examination for:

B o

Delayed contact hypersensitivity in
the albino guinea-pig,

INTRODUCTION

1.1.

This study was designed to aszess skin sensitisation potential.

The test substance may come into contact with the skin during
handling or use.

The albine guinea-pig was used as it has been shown to be a

suitable model for skin sensitisation studies and is the animal

recommended in the test protocol.

The study plan was agreed by the Study Director on 27 April 1987
and the study was undertaken between 28 April and 23 May 1987.

SUBSTANCE

ARCOSOLYV PTB, a clear colnurléas licuid, was received on
6 April 1987 and was stored at ambient temperature.

The stability and absorption of the test substance were not
determined.

EXPERIMENTAL PROCEDURE

3.1.

Protocol °

The experimental procedure used followed the recommendations of
l. Annex V Part B Method B6 of the EEC Directive 79/831/EEC and
2. OECD Guideline for Testing of Chemicals No. 406 "Skin
Sensitisation®”.

On this occasion twenty test and ten control guinea-pigs were
used. :
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3.2. Animal management

3.2.1%.

3.2.3.

3.2.4.

Thirty female albino guinea-pigs of the Hartley/Dunkin
strain were obtained from D. Hall, Newchurch.
Staffordshire, England.

The guinea~pigs selected for the study were all acelimated
to the laboratory environment.

The individual bodyweights for each animal at the start
and finish of the study are given in the Appendix.

Ezch animasl was identified by ear tattoo. This number was
unique within the HRC Industrial Toxicology Department
throughout the duration of the study.

The animals were randomly allocated to test and coatrol
groups as follows:

Number of Animal

anaimals numbers
Test animals 20 2300 to 2319
Contrel animals 10 2320 to 2329

.

The guinea-pigs were housed in suspended cages with wire
mesh floors in Building R 17 Room 4. They had free access
to tap water and a Vitamin C-enrriched Guinea-Pig Diet
F.D.1 (Special Diets Services Limited). Hay was given
once weekly.

Animal room temperature was approximately 21°C and
relative humidity 30-70%.

Air exchange was maintained at approximately 15 air
changes per beur and lighting was controlled bf means of a

time switch to give L2 hours of artificial light in each
24 hour periced. ’

A1l animals were observed daily for signs of ill health er
toxieity.
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Preliminary investigations

The intradermal and topical irritancy of a range of aguecus
dilutions of ARCOSOLV PTB was investigated to identify (a)

- irritant test substance concentrations suitable for the induction
phase of the main study and (b) non-irritant concentrations by
the topical route of administration for the challenge phass.

The following concentrations of ARCOSOLV PTE were selected:
in Induction

Intradermal injection: 5% v/v in water for irrigation.

Topical applicatiomn: As supplied.

Challenge

30% and 20% v/v in distilled water.

3.4. Treatment procedure

The method employed in this study for the detection of delaved
contact hypersensitivity was the guinea-pig maximisation test
described by B. Magnusson and A.M. Kligman (1970) in "Allergic
Contact Dermatitis in the Guinea-Pig : Identification of contact
allergens”, published by C.C. Thomas, Springfield, Illincis,
U.S.A. :

The procedure may be considered in two parts, (1) inducticn,
(2) challenge.

3.4.1. Induction
Test animals

Intradermal injections

A 4 % 6 cm area of dorsal skin on the scapular region of
the guinea-pig was clipped free of hair with electric
clippers. Three pairs of intradermal injections were made
simultaneously into this area as shown in Figure 1.

fnjectables were prepared as follows:

1. Freund's complete adjuvant® was diluted with an
equal volume of water for irrigation.

2. ARCOSOLV PTB, 5% v/v in water fer irrigaticm.

3. ARCOSOLY PTB, S% v/v in a S0 : SO0 mixture of Freund's
complete adjuvant and water for irrigation.

. * Difco Laboratories, Detroit 1, Michigan, U.S.A.
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Topical application

One week after the injections, the same ¢ x 6 cm
interscapular ares was clipped and shaved free of hair.

A 2 x 4 cm patch of Whatman Ne. 3 paper was saturated with
ARCOSOLV PTB, as supplied. The patch was placed on the

. skin and cowvwered by a length of impezmeable plastic
adhesive tape (S5 cm width "Blenderm™). This in tuzn was
firmly secured by elastic adhesive bandage ("Elastoplast”
S ¢m width) wound round the torso of the animal and fixed
with "Sleek” impervious plastic adhesive tape. The
dressing was left in place for 48 hours.

Control animals

During the induction period the control animals were
treated similarly to the test animals with the exception
that the test compound was omitted from the intradermal
injections and topical application.

3.4.2. Challenge -

The test and control animals were challenged topically two
weeks after the induction period using ARCOSOLV PTB, 30¥
and 20% v/v in distilled water.

Hair was removed by clipping and then shaving from an
area on the left flank of each guinea-pig. A 2 x 2 cm
patech of Whatman No. 3 paper was saturated with
approximately 0.2 ml of ARCOSOLV PTB, 30% v/v in distilled
water and a2pplied to an anterior site om the flank.
v ARCOSOLV PTB, 20% v/v in distilled water was applied in a
- similar manner to a posterior site. The patches were
sealed to the flank for 24 hours under strips of
" "Blendern®™ covered by "Elastoplast” wound round the trunk
and secured with "Sleek?,

3.4.3. Reading challenge reactions

The challenge sites were evaluated 24, 48 and 72 hours
after remcval of the patches. The numerical scores
- . awarded to dermal reactions resulting from the challenge
. application are shown in Table 1.

Reactioms were scored according to the felleowing arbitrary
scale:

Erythema and eschar formation:

Mo erythema
. Slight erythema (barely perceptible)
- Well-defined erythema
- Moderate erythema
Severe erythema {beet redness) to slight
eschar formatien (injuries in depth)

P WO
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Oedema formation:

No oedema
Slight. cedema (barely perceptible)
Well-defined oedema (edges of area
well-defined by definite raising)
Moderate ocedema (raised approximately
1 millimetre) 3
Severe cedema (raised more than I millimetre
and extending beyond the area of exposure) 4

N 2O

interpretation of results

Dermal reactions in the test animals elicited by the
challenge application were compared with the findings
simultaneously obtained in the control animals.

A test animal wasz considered to show positive evidence of
delayed contact hypersensitivity if the observed dermal
reaction at challenge was definitely more marked and/or
persistent than the maximum reaction seen irn animals of
the control group. "

If the dermal reaction seen in a test animal at challenge
was slightly more marked and/or persistent than (but not
clearly distinguishable from) the maximum reaction seen in
control animals, the result for that test animal was
classified as inconclusive.

A test animal was considered to show no evidence of
delayed contact hypersensitivity if the dermal reaction
resulting from the challenge application was the same as,
or less marked and,/or persistent than the maximum reaction
seen in animals of the control group. h T

All specimens, raw data and other documents generated at HRC during
the ccurse of this study, together with a copy of this Final Repore,
have been lodged in the Huntingdon Research Centre Archives,
Huntingdon, England.
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—-Fhe numerical scores awarded to the dermal reactions elicited by the
challenge application are shown in Table 1.

The dermal reactions observed in all twenty test guinea pigs were
similar to those seen in the control animals.

6. CONCLUS ION

In this screening test, performed in twenty albino guinea-pigs,
ARCOSOLV PTB did not produce evidence of delayed contact
hypersensitivity.
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BACTERIAL, REVERSE GENE MUTATION ASSAY -~ THE AMES TEST

The object of this study is to assess the mutagenic potential of the
test material-is-a bacterial system.

COMPOUND: Arcesolv PIB.
Storage conditions: Stored at rcom tamperature.

Appearance: Colourless ligquid.

METHOD: The mzthod used is as described in Appendix 1.

The experiments descgribed in this report were carvied out
between & August 1987 and 22 August 1987.

e

Solvent: Ethanel.
Dose levels: Dose range finding test: 5000, 500, 50, 5 ug/plate.

Mutation tests: 5000, 1500, 500, 150, 50 ug/plate.

RESULTS

The revertant colony counts for Arcosolv PTB cobtained in the dose
range finding test are shown in Table 1. Arcosolv PTB was not toxic
towards the tester s¢trains. Therefore 5000 ug/plate was chosen as the Top
dose level in the mutation tests.

The mean number of revertant colonies, together with the individual
plate counts for Arcosolv PTB obtained in the first mutation test with
tester strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100 are shown in
Table 2. Positive control mutability checks are shown in Table 3.

The mean number of revertant colonies, tegether with the individual
plate counts for Arcosolv PTB obtained in the second mutaticn test with
tester strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100 are shown in
Table 4. Positive control mutability checks are shown in Table 5.

) No substantial increases in rezvertant colony numbers of any of the
five tester strains were obssrved following treatment with Arcesolv PTE at
any dose level, either in the presence or absence of metabolic activation
{S$=9 minj.




CONCLUS LONS AND COMMENTS

It is conzluded that no evidence of mutagenic potemtial of
Arcosclv PTB was cbtained in this bacterial test system at the dose levels
used. e :




TABLE 1

Dose range finding test on Arcosclv PTR - revertant colony numbers
obtained with bacterial strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100

e

Gose level |Metabeolic Bacterial strains
(ug/plate) |activation
Lt TA 153S|TA 1537|TA 1538| TA 98 |TA 100
5000 - 12 2 4 28 96
S00 - 13 4 8 23 98
S0 - 12 9 ] 28 65
5 - 9 6 14 34 9
Zolvent - i4 8 10 a3 68
5000 + 8 5 8 24 20
500 + 10 ) 17 32 111
1] + 14 4 7 27 160
[ . 11 8 17 20 113 .
Solvent - 1% 8 8 28 148
- Absence

+ Presence
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APPENDIX 1
Experimental Protocol

et v

MATERIALS

1.1

Becterial strains

fh& following strains will be used in the Ames test:

S.typhirurium TA 1535 his G46 rfa~4 uvr B~
S.typhimurium TA 1537 his C3076 rfa~s uvr B”
S.tgghimurium TA 1538 his D3052 rfa~A uvr B”
5. typhimurium TA 58 hils B363Z rfa s uvr B R
§.Ei§%iﬁﬁ!l“ﬂ Th 100 Bis GLE 2E2°A uve BeR®

All five strains are defective in DMNA repair capacity (& wvr
B~) and have a defective lipopolysaccharide barrier or the cell
wall (rfa"}. These two properties confer extra sensitivity to
DNA damage and also greater permeability of large molecules
into the cell. Strains TA 98 and TA 100 also contain a
resistance transfer factor (plasmid pKM 101). This factor,
which confers resistance to ampicilliin, enhances the operation
of an error-prone repair system.

The strailus ace tested teutinely far cell nemhrane permeability

and where applicable for ampicillin resistance.

For use in tests sub-cultures are grown in Nutrient Broth
(Oxoid) at 37°C feor 18 hours. This eulture provides
approximately 2 x 10® organisms per ml which is assessed by
cell counting.

1.2 Positive controls
(a) With $-9 mix
2~-Aminoanthracene at 2 ug/plate for strains TA 1535 and
TA 1537.
2-)mimeaRERBRsERE 2E D_% »SSE)av2 $3B BEE2IRE TX 133B,
TR 38 aad TA 184.
(b) Without §-9 mix
2-Nitrofluorene at 2 ug/plate for strain TA 1538.
2-Nitrofluorene at 1 ug/plate for strain TA 98.
8-Amincacridine at 80 ug/plate for straim TA 1537.
Ne-ethyle-N'-nitro-N-nitrosoguanidine at 5 ug/plate for
strain TA 153S.
N-ethyl-N'-nitro-N-nitrosoguanidine at 3 pg/plate for
strain TA 100. :
PROCEDURE
2.1 Preliminary toxicity test

The following procedure is carried out on each bacterial
strain:

Four concentrations of test substance are assessed for toxicity
using the five tester straims. The highest concentration is
usually 0.05 g of test substance dissolved in 1 ml of solvent.
Three 10-fold serial dilutions of the top concentration are
also tested. The chesen solvent is used as the negative
control.

0 -




APFENDIX 1

(continued)

ety et

0.1 ml of an cvernight bacterial culture containing
approximately 2 x 10° cells/ml, and 0.5 ml S-9 mix (see Section
3) or 0.5 ml 0.1 M sodium phosphate buffer (pKE 7.4) are placed
in glass bijou bottles. 0.1 ml of the test solution is added
followed by 2 ml histidine deficient agar. The mixture is
thoroughly shaken and cverlaid onte previously prepared plates
containing 20 ml minimal agar. Single petri dishes are used
for each dose level. They are incubated at 37°C for 72 hours.
After this period the plates are examined for the appearance of
. a complete bacterial lawn. Revertant colonies are counted
using a Biotran Automatic Cclony Counter. Any toxic effects of
the test substance are detected by a substantial reduction in
revertant colony counts or by the absence of a complet
background bacterial lawn. :

Ames test procedure

{a) Without metabolic activation
The following procedure is carried out on each tester strain.

0.1 ml aliquots of bacterial suspension and 0.5 ml of sterile
0.1 M sodium phosphate buffer (pH 7.4) are added to each of one
set of sterile bijou bottles.

0.1 ml of the test compound is added to cultures at five
concentrations separated by half-leg 10 intervals. The
negative control is the chosen sclvent. The appropriate
positive control is alsc included. 3 bottles are used at each
dose level. .

2.0 ml of histidine deficient agar is added to each of the
bottles, thoroughly mixed and then overlaid onto previously
prepared plates containing 20 ml of minimal agar. Plates are
incubated for 72 hours at 37°C.

Colonies are counted using a Biotran Automatic Colony Counter,
and the mean number of revertant colonies per treatment group
assessed. .
(b} With metabolic activation

Methodology is as described in 2.2 (a) except that 0.5 ml of
liver homogenate S-9 mix (see Sectiomn 3) is added to bijou

bottles in place of sterile buffer.

Second mutation test

The procedure outlined in Section 2.2 is repeated at a later

date; though the concentrations of test substance used in the
second test may be altered, if the results of the first test

indicate this may be expedient. ‘
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- (continued)
3. PREPARATION OF LIVER HOMOGENATE S~-9 FRACTION
Species: Rat
. Strainf' Ch (Spraque—Dawley;dgrived).
Source: Charles River UK Limiﬁed, Manston
Road, Margate, Kent, England.
Age range: 7-8 weeks on arrival.
Weight range: 180-220 g on arrival.
Diet: Labsure's Laboratory Diet No. 1.
Number used: 7=13
3a. Stimulation of rat liver enzymes

Mixed-function oxidase systems in the rat liver are stimulated
following a single i/p injection of Aroclor 1254 (diluted in Arachis
oil to 200 mg/ml) at a dosage of 500 mg/kg. On the f£fifth day of
induction, following an overnight starvation, the rats are killed and
their livers aseptically vemoved.

3b. Preparation of liver homogenate "S5-9F

i. All steps are at 0-4°C using sterile solutions and glassware.
The livers are placed in beakers containing 0.15 M potassium
chloride. After weighing, livers are transferred toc a beaker
containing 0.315 M KCI (the velume of KCl in ml is equivalent to
3 times the weight of liver in gram), minced with a sterile
scalpel and homegenized in an MSE top-drive homocgenizer. This
homogenate is centrifuged for 10 minutes at 9000 x 'g' and the
supernatant divided inte 15 ml aliguots. These are frozen on
dry ice and stored at -80°C, and tested with the carcinogen
7,12-dimethylbenzanthracene before use.

ii. Preparation cf "$-9 mix"

$-9 mix contains: S-9 fraction (10¥% v/v), Mg Cl, (8 mM), KCl
(33 mM), sodium orthophosphate buffer pH 7.4 (100 mM), se-6-

phosphate (5 mM), NADP (4 mM). All the cofactors are filter-
sterilized before use. -

4. ASSESSMENT OF RESULTS

The mean number of revertant colonies for all treatment groups is
compared with those obtained for negative and positive control
groups. The effect of metabolic activation is assessed by comparing
. the results cobtained both in the presence and absence of the liver
- microseomal fraction for each treatment group.

A compound is deemed to provide evidence of mutagenic potential if
(1) a statistically significant dose-related increase in the number
of revertant colonies is obtained in twe separate experiments, and
(2) the increase in the number of revertant colonies is at least
twice the concurrent sclvent control value.
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APPEMDIX 1
(continued}

MAINTENANCE OF RECORDS

All data are kept in a loose-leaved laboratory notebook which is neld
in the Department of Mutagenesis and later transferred, together with
a mastercopy of the final report, to the Archive Department,
Huntingdon Research Centre Ltd., Huntingdon, Cambs, U.K.
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1I.

ppe for the study. All study animals survived to scheduled sacrifice.

SYNOPS1S

Mated Charles River CDF® female rats, consecutively assigned to ome
control and three treacment groups of 25 animals each, were used to
decermine the developmental toxicity poteatial of 273990. Desired con-
centracions of 250, 750 and 1000 ppm were administered by whole body
inbalation exposure on days 6 through 15 of gestation. The céu:rol group
vas exposed ﬁo filtered air omly on a comparable regimen. Cesarean sec—
tions were performed on all females on gestation day 20 and the fetuses
vere reﬁoved for teratolegic evaluation.

Actual exposure concentrations were calculated as 230, 726 and 990

Approximacély half of the females from the high-exposure group were noted
to be pale throughout most of the exposure period; this clinical sign was
attribuced to the test article. The test article had no adverse effects
on maternal body weight gains or food and water consumption. Absolute
and relative liver weights of the mid~ and high~exposure groups were

significantly greater (p<0.05 or 0.01) than the control values. These

increases were considered exposure related.

The Cesaream section parameter values of the groups exposed to the
test article were not markedly different from those of the comtrol group.
None of the fetal morphological findings noted zmong ;he‘exposed groups
vere thought to be induced by the test article,

In conclusiom, the test article, 273990, did not elicit developmental
toxicity at exposure levels of 990 §pm or less when administered by im-=
halacion to gravid Charles River CDF® female rats via whole body

exposure methods.

4£19-029
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- . : III. INTRODUCTION
' A. OBJECTIVE

The objective of this study was to decermine the developmental toxi-
cicy potential of the test article in rats, im accordance with EPA/TSCA
Health Effects Test Guidelines published in Pederal Register 50 (188),
39397-39471, 1985. ' '
B. TEST ARTICLE IDENTIFICATION -

The test article was received from ARCO Chemical Company, Lemont,

Illinois oo June 9, 1986 as indicated below:

. Label Descrintion
‘ 273990 (1 container received)

419=029
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Iv.

METEODS AND PROCEDURES

This study was conducted in accordance with the protocol as approved
by the Sponsor and in compliance with the Scandard Operacing Procedures
of International Research and Developwent Corporation (IRDC). Procedures
pertinent to this study are described herein.
A. EXPERIMENTAL DESIGH '

l. Animal Receipt and Maiatenamce .

One hundred forty untreated, sexuslly mature, 65 day old, virgin
female Charles River CDF® racs were received from Charles River
Laboratories, Ipc., Kingston, New York on September 25, 1986, Upon
receipt, the animals were assigned temporary animal numbers end housed
individually in suspended wire-mesh cages. During the l3-day acclimacion
period, the animals were':ar?fully observed for chaﬁges in appearance and
behavior. Prier to study iniciation, a pretest viral health secreen was
conducted on ten selected rats in order fo determipe  the suitabilicy of
the population of animals proposed for this study. From acquisition
until sacrifice, each animal was provided with basal laboratory diet of
Purina® Certified Rodent Chow® #5002 2d libitum except during actual
exposures. Tap water was freely svailable ac all times.

The basal laboratory diet was anezlyzed by the manufacturer for
the pre#enae of pesticides, heavy metals and aflatoxins. The drinking
water at IRDC is analyzed-quarterly for the presence of pesticides, heavy
metals and coliferms. The results of these enalyses are stored in the
IRDC Archives im Mattewan, Hichigan apd are available upen request. The
Study Direccor was aot aware of any po:ential‘concaminan:s of either diet
or drinking water which might have interfered with the results of this
study. .

Throughout the acclimacien peried, &ll eanimals were hovused in an
environmentelly controlled roocum. Temperature ranged between 24°C and
25°C, with e mean temperature + standard deviation of 24.8 * 0.39°C;
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humidity ranged between 66Z and 63%, with & mean husidity ¢ standard
deviation of 67.6 + 1.34%. Fluorescent lighting provided illumimation 12
hours per day. During the study, all animals were housed in exposure
chambers under similar environmental conditions. Rats were housed indi-
vidually in suspended wire-mesh cages froﬁ receipt until sacrifice except
during.mating when they were cohabitated with stock males. Hesting
material was not provided since the females were sacrificed prior te
delivery. Each female was identified by cage, group and individually by
a Mounel® metal ear tag bearing its animal number. The individual animal
aueber plus the IRDC study oumber comprised a unique identificationm
number for each animal. The females were approximately 11 weeks old at
the cime'af mating and weighed becween 131 and 180 g on gestation day O.
Mating was initiated on October 8, 1986 and the last Cesarean section was
performed om November 5, 1986. ] '

2. Ratiomale for Selection of Species and Strain

The rat is an acceptable model for developmental texiecity
studies. This strain is susceptible to known teratogenic agents.

3. Macing

At the end of the acclimation period, all animals were weighed
and subjected to a detailed physical examination. At this time, snimals
considered suitable for study were cohabitated with stock males used
exclusively for this purpose.

One female and one mzle rat of the same straim and source were
placed together for matimg. The océurrence_of copulation was detirmined
by daily inspection for a copulatory plug. The day evidence of mating
was detected was designated day O of gestation and the female was
returned to &n individual cage, assigned a permament animal number and

properly identified by ear tag.

£19-029




D o

International Research & Development Corporation

4. Organization of Test Groups

Mated females were cousecutively assigned in a block design to
one control and three Creatment groups consisting of 25 raes eaeh by the
following procedure. The order in which the mated females were assigned
corresponded to the dey the copulatory plug was observed and the order
in which the animal appeared om the breeding record. The first mated
female on the breeding record was assigned to the first group, the second
mated female assigned to the second group; all remaining animals were
assigned in this manner until the required number of mated females had
been placed into each group.

B. TEST ARTICLE ADMINISTRATION
l. Animal Exposure ’

Exposures were conducted in conjunction wirh IRDC Study No.
419-031 (Inhalation Developmental Toxiecity Study in Rabbits). All group;
were exposed simultaneously to the test material atmospheres ian four
stainless sceel and glass exposure chambers, each with a volume of 16
cubic meters. One chamber was assigned to each group. Wich cthe excep-
tion of two short periods each day {once in the A.M. and once in the
P.M.), the animals were housed in the chambers 24 hours per day during
the exposure phase of the study. Exposures were conducted at approxime-
tely the seme time each day. Animals were exposed for six hours a day
from gestation day 6 through 15.

Prior to each exposure the animal cages were removed from the
chamber, the feed and the excreta pans were removed and the cages were
replaced in the chamber for the duration of exposure. Water was
available at all times during the exposures. Folleowing the exposure the
cages were removed from the chamber 2nd the chamber was cleamed. Feed
and excreta pans were returned to the cages which were then replaced inm
the chambers. The position of the cages im the chamber was systemati-

cally rotated every three days during the exposure period.
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Chamber ventilation air was provided by am HVAC system separate
from the gemeral laborstory air-handling system. The ventilstiom air was
filtered to vremove particulates, and temperature and relative humidicy
were controlled. Chamber airflow rate ranged frow approximately

2000 co 3200 L/min, depending on the desired exposure concentrations.

Chamber airflow rate, temperature and relative humidity were
vrecorded for each chamber approximately every 30 minutes during the expo-~
sures. The mean (+ §.D.) of the daily mean readings of airflow rate,

temperature and relative humidity are shown in the followimg table:

@ o @ e e @ € e e» @ @ @3 @ W@ SO e LD W W e O G e @ 6 G D G & 2 @ 4 @ @ @ 6

Chamber Airflow Rate Chamber Temperature Chsmber Relative
Chember {L/min) (°F) Bumidicy ()
Number Mean S.D. Mean S$.D. Mean - 8.D.
c-8 2131 + 67.4 74 + 0.78 37 + 6.8
c-7 2276 + 70.7 77 * 0.73 40 + 6.1
c-5 2603 + 86.3 80 + 0.66 40 * 7.2

§$.D. = Standard devigtion
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2. Generation of Exposure Atmospheres

The vapor exposure atmospheres were generated with the system
shown in Figure 1. The liquid test material wae delivered by a fluid
metering pump (FMI) from a reservoir through 3.2 mm 0.D. Teflon® tubing
to a glass column approximately 5 cm in diameter and 30 cm in length.
The Teflon® tubing extended down into the column which was packed with
glass beads (approximately 500 g of 20 mn diameter and 380 g of 5 mm
diameter beads). ,

In house compressed air, heated by a 400 watt cartridge heater,
was passed up the column counter—current to the liquid flow. The com-
centrated test material vapors vere carried to the chamber and mixed with
chamber ventilation air te dilute the vapor conceatration to the desired

exposure level. The generation of the desired exposure conecentrations
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required the use of 1, 2 or 4 separate glass bead columns for the low,
medium and high level €xposure groups, respectively. The glasz pipe con-
necting the generation System to the chamber was heated with heat :ape
vhich prevented coadensatica of test material within the pipe.

The operating parameters for the generaticn systems are shown in
the following table:

Exposure Level

Low Medium High

-Chember Number c-8 c-7 c=-5

Desired Conceatration (ppm) 250 750 1000

FMI Pump Type: RPG20 1/4  RPGSO 1/4  RPGSO 1/4
Column 1 NA RPG50 1/4 RPGSO 1/4
Columa 2 NA KA RPG20 1/&
Column 3 Na Ha RPG30 1/4
Column & .

FMI Pump Settiamgs:

’ Column 1 8.8 5.0 3.0
Column 2 NA 4.0 3.C
Column 3 HA MA 7.5
Column & NA HA- 3.5

Theoretical Flow Race (ml/min):
Column 1 4.8 6.7 4.2
Columa 2 NA 5.9 4.2
"Column 3 NA NA 4.1
Column & NA MNA 4.3
Ammeter Sectimgs (A): .
Column 1 Reater ‘ . 1.7 1.8 1.9
Columa 2 Beater NA 1.8 1.9
Column 3 Heater HA NA 1.9
Column & Heacer RA NA 1.9
Heat Tapes 1.5 1.5 1.5
) Maximum Column Temp. (°C)2: .
Columa 1 105 105 97
Column 2 HA 115 © 100
- Column 3 NA NA 107
» " Column & - RA NA 103
Airflow Rate {(L/mim):
Columas 70 70 70
Chamberv 2000-3000 2000-3000 2200-3200

%easured at bo:tow of bead column with no liquid flow.
HA - HNot applicable

---_an——na_“-——---—e-----u-.o--n-:----a-.
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Peior to che start of each exposure, the geperation systeams,
except for the FMI pumps, were turned on and the columns were allowved to
heat for at least 30 minutes, at which time the FMI pumps were turned on
and the exposures were started.

3. Determination of Exposure Concentrations
a. Nominmal
Nominal exposure concentrations were determined for each
. exposure. The test material reservoir was weighed before and after the
exposure, aund the veiéh: difference wvas divided by the total volume of
air chac passed through the chamber during the exposure. The resultant

concentration in g/L was converted to ppm as shown below:

R, T

=g/L X=x=x 106
ppm = g =X
= g/L X 1.88 X 105

Where:

g = weight, in grams, of test material used during
the exposure

L = volume, in liters, of air passed through the
chamber during the exposure

62.36L - zmBp

R = Universal Gas Comstant, =
mole = K

M.® molecular weight of the test material, 132 g/umole
T = nominal laboratery temperature, 294°K
= sominal laboratory barometric pressure, 740 mmHg
108 = conversion facter for ppe
Any unvaporized test material left at the bottom of the glass
bead column at the end of an exposure was added to & previously tared

group-specific contsiner and saved. Except for the medium level group

where 40, 4, and 2] grams were found at the end of exposure days 1, 12

and 16, respectively, there was vo uavaporized test material left at the
ead of the exposure.
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b. Actual

Actual exposure concentrations were measured with an infrarved
spectrophotometer (IR). Each chamber was sampled by drawing air from the
chamber through Teflon® sampling lines, through a series of Teflon® sole-
noid valves, to the IR. Operation of the golenocid valves and collectioun
and recording of data were controlled by a Bewlett-Packard 3388A labora-
tory computer. Each chamber, imcluding the control, was sampled approxi-~
macely once each hour during exposure. The operating parameters for the

IR are shown in the following table:

@ 03 o o0 @@ W w E D @ m W P @ D en OO P D Cr Gy € O @ S P M) LD e 6% e m o en e es  en

Instrument: Wilkes = MIRAN Model lA-CVF
" Wavelength: 9.25 microas
Range: 1 Absorbance Unit, Full-scale
Slit Wideh: 1 mm
Closed-Loop Volume: 5.66 L
Pathleangth Setting: 1.33
Gain Switech Setting: Xi0
Cell Pressure: -1 psig
Mecer Response Time: & seconds
Zero Gas: Chamber supply air

The IR was calibrated wich gas bags containing known vapor
concentratione of the test msterial. The calibration concentrations were
creaced by vaporiziag the liquid test macarialliu a known volume of air
in & Tedlar® gas bag. Each bag was sampled and the resultamt IR imstru~
ment response was read. The concentration of vaporized test material inm
the bag was calculated a2s follows:

R.T vVZD -
Ppﬁ'gx;x—x:—x 103 x 106

62.36 L - wmlg
mele = °X

Where: 12 = Universal Gas Counstant,

M = Holecular weight of test material, 132 g/aole

T = nominal laboratory temperature, 294°K
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= pominal laboratory barometric pressure, 740 wmig
= liquid volume injected, mecl

= density of tesc material, 0.87 g/ml

O @ g

= final air volume of bag, L
103 = wl to wel conversion factor
108 = ppm coaversion factor
Each calibration concentration was prepared in triplicate to

the specifications shown in the following table:

Amount of Test Marerial Final Air Prepsred
Injecced (mecl) Yolume (L) Concentracion (pom)

50 50 160

100 50 330

160 50 620
290 - 50 950
380 SO i 1240
480 50 1570

The common log of the prepared concentration was plotted
against the common log of the IR instrumeat rtesponse and the best fittiag
straight lime was calculated by the method of least squares. The
resultaat standard curve was applied to all apalytical data on the study.

Prior to each exposure the calibration of the IR was con-
firmed by injecting a known volume of liquid test material imto the
closed loop of the IR. The calibratiom check poiants and acceptable
limits are shown below:

Accepcabie Range of _

- Volume of Test Material Aetual Analyzed Comcentration
injected (mel) Concentracion (pom) {pom)
8 ' 250 - 220-280
24 750 680-830
42 - 1310 1180-1400
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Except for a few days at the beginning of the study, when all
three points were checked, only one of the above points was checked on &
given day.

The accepeable limits for che daily average exposure con-

centration were as follows:

Desired Concentration Acceptable Limics for
(pom) Dailv Average Exposure Concentration (pom)
250 ' 218-270
750 670-830
1000 900-1100

»---)------a---&-—n-!Q-lﬂnn—nnn-.n--.---n—-_—

As further documentation of the performance of the complete
analytical system, gas bags coutaining known concentrations of :esh
material were attached to the end of the chamber sample line and -ana-
1yzed. The bag coacentrations were made up by vaporizing knowa emounts
of liquid test macerial in 100 L Tedlar® gas bags. Oune bag was made up
at approximately the desired concentration for each group, as shown in

the following table:

Injection Volume of Actual Bag Measured
Volume (mel) Air (L) Ceme. (ppm) Bag Conc. (ppm)® % DifferenceP
150 100 265 230 ' "=6.1
450 100 735 790 ) *7.5
670 100 1094. 1140 el 2

2As measured by anslytical system
Measured Bag Concentratiom = Actual Bag Concentration

Actual Bag Councentratioa
Cone. - Councentratiocn

X 100

The gbove results demomnstrated that there was acceptable.
agreemeu: betwveen the actusl concencration of the bag “and the con-

centration measured by the analytical system.

£19-029
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4. Analycical Development
4. Homogeneity of Exposure Atmosphere

The homogeneous distribucion of che VapoT exposure
atmospheres was coufirmed for each test macerial exposure chamber before
the start of the study. The exposure concentration was weasured at a
reference location (the normal sampliog position) and at five other posi-
tions which were within the animal exposure zome. The sampling positionms
are shown ia Figure 2. The distribution determinatiocns were performed
with animal cages (without animals) io place in the chamber.

The concentrations at the various pusitions were then com-

pared to the referemce, with the following results:

Sample : ‘ - % Difference from Reference®
Location Low~Level Medium-Level High-Levei
BReference RA HA HA

1 +4,5P 0.0 2.2
2 +4.5 -2.9 +5.6
3 +4,5 ~4.3 +1.1
4 “4 .5 +2.9 +2.2
S . 0.0 ' +2.9 =1.1

2Locarion Concencration - Reference Conecentration
Reference Conceatration

PEach value is meas of four replicate samples
NA - Not applicable

.---_---—--Q--—nﬂ’----m---m----o----’.

X 100

The distribucion of the vapor stmosphere in all groups was considered
satisfactory for the conduct of the study.
b. Analytical Response from Test Animals
Possible response of the IR resultiag from the presence of
animals ia the chamber was evaluated by placing 12 rabbits, in cages, ia
the control chamber; the other three chambars ware leEe smpty. The cham—
bers were them monitored hourly for 6 consecutive hours using che scudy

analytical system. The maximum IR instrument response in the chamber
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vith the animals was well below the limit of detectability for the analy-
tical system, which indicated there was no detectable IR response to ani-
mal off-gas preoducts.
c. Presence of Aerosol in Exposure Chamber
In order to determine whether there was any aerosol formation
in the exposure chambers, the acmosphere of each chamber, iacluding the
control, was wounitered, under exposure conditioms, with a Sibata Model P-5
digital dustc indicator. Each chamber was monitored fqr 30 wminutes, and
the nuwber of counts recorded for each test macerial exposure chamber was
coupared to the coatrol chamber. The results showed that there was
essentially the same number of counts in all four chsmbers. Thus, there
appeared to be mo indication of aerosol formation in the chambers.
C. MATERNAL OBSERVATIONS
1. Survival, Appearance and Behavior
. Throughout the study, the females were ocbserved twice daily for
wortality and overt changes in sppearance and behavior. The presemce and
duration of clinical signs of toxicity were recorded omce daily on days 6
through 15 of gestation. Animals that delivered were sacrificed on the
day that delivery occurred.
2. Body Weights
individual maternal body weights were recorded on gestation days
0, 6, 8, 10, 12, 14, 16 and 20.
3. Food Consumption
Individual food consumption was measured daily from gestatien
days 6 to 16 and calculated as g/animal/day and/or g/kg of body
veight/day for the gestation days 6 to 9, 9 to 12, 12 to 16 and 6 to 16

intervals. .

419-029
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4. Water Consumption

Individual water consumption was measured daily from gestation
days 6 to 16 and caleculated as g/animal/day and/or 8/kg of body weighe/
day for the gestation days 6 to 9, 9 to 12, 12 to 16 and 6 to 1§ inter~
vals, '

5. Cesarean Section Obzervations

On gesctation day 20, all surviving females were sacrificed by
carbon dioxide iahalaciom. Immediacely following sacrifice, the.u:erus
and ovaries were exposed by an abdominal incision. The number and loca~
tico of viable and nonviable fetuses, early and late resorptions, and the
numbers of torcasl implantacions and corpora lutea were recorded. The
uterus was then excised, weighed and the fetyses temoved, The abdominal
and thoracic cavities and organs of the dams vere examined for grossly
evident morphological changes and the carcasses discérded. The adrenal
glands, chymus, liver, kidneys and spleen were weighed and saved in
neutral buffered 10Z formalia. Uteri from females that appeared nougrav-
id were opened and placed in 107 ammonium sulfide szolution for detection
of implastations. !
D. FETAL HDRPHOLOGICAL OBSERVATIONS
. Fetuses were iadividually weighed, sexed, tagged and examined for
external malformations and variations, Approximetely one~half of the A
fetuses were placed in Bouin's soluzion for subsequent soft tissue examin-
ation using che Wilson razor-blade sectioming technique?. The remaining
fecuses were eviscerated, fixed ip alcohol, macevated with potassium
hydroxide, staiped with Alizarin Red S and cleared with glycerin by a
method similar to that described by Dawson3 for subsequent skeletal
exaqination. All gross, visceral and skeletal alterations observed in

this study have been placed inco one of two categories, malforwmations or
developmental variacions,
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Malformations are those structural enomalies that alter geaeral
body conformity, disrupt or interfere with body functiom, or are
generally thought co be incompatibie with life. Specific examples of
‘processes that result in maldevelopment include marked/severe missha-
pening, asymmetry or irregularity of structure brought -about by
fusion, splitting, disarticulation, malalignment, hiatus, enlarge-
ment, lengthening, thickening, thinning or branching. Absence
(agenesia) of parts or whole structures is also considered a malfor-
mative process.

Developmencal variactions are those alterations in anatomic strue-
ture that are coasiderad to have no significant biological effect on
animal health or body conformity, representing slight deviatious Erom
normal. Most examples of alterations placed in the varxanc cacegory
are minor variations in size and form of normally present ossifica-
tion centers. While these are evaluated on a precise day of develop-
ment, some variation is expected related to when conception and
implantation actuelly occurred. Thus, differeaces ia the pattern of
ossification, manifested either as retacdation or as accelera:zon of
appareat osteogenesis, are common findings. Also included im this
category are slight misshapening or misalignment of structures, pro-
cesses involving coatinued development (bilateral skeletal centers
not yet fused, incomplete maturation of renal pepillae, presence of
vestigial structures, etc.) and development of extra ossification
sices. Several clarifications are necessary with respect to tabula-
tion of these categories as follows: Tabulations refer to oumbers of
fetuses/licters affected. When a malformation exists in 8 perticular
site, a variation in the same sitce is also tabulated, e.g. fused
ribs/l4th rudimentary rib. In cases vhere twe or more veristions of
the same type or structure exist in the same specimen, all are
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counted with a single exception: a unilaceral rudimencary rib is not
tabulacted vhen an extra full rib is present. The kidney was evaluaced
accordiag to criteria described by Woo and Hoar® apd only grade 0 lesious
of the renal pelvis and papilla (absent papillae) were tabulated as
varia;ions. Dilatacion of the ureter was also included in the tabula-
tion, whether or not it accompanied renal lesions.

E. DATA RETENTION -

All preservable specimens, raw data, a sampie of the test article and
copies of the finmal report are retained im the Archives of International
Research and Development Corporation, 500 K. Main, Mattawan, Michigan
49071.
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F. STATISTICAL AMALYISIS

All scatistical apalyses cowpared the values of the treated gToups
wvith those of the comersl group, with cthe levels of significance ac
p<0.05 and p<0.0l. All means were accompanied by standard deviacions.

Male to female feta«l sex racios and the proportions of litters wich
maliormacions were compared using the Chi-square test critecion wvich
Yates' correction for 2 X 2 contingency ctables as described by Sxegels
to determine the significance of differences.

The proportions of resorbed and dead fetuses, poscimplantation
loeses, and food and water consumption were compsred by the Mamo-Whicney
U-test as described by Siegel® and Weil® to determine the significapee of
differences.

Numbers of corporz lutea, tocal implantacions amd viable fetuses,
mean fetal body weights and maternal organ weights were compared by ama-
lysis of variance (one-way classificacion), Bartlect's cest for homoge=
oeity of variance amd the sppropriate t-test (for equal or unequal
variance) as described by Steel amd Torrie’ using Dummeet'sd muleiple

comparison tables te determine the significauce of differences.

“ ) |2 ez

Rame K. alra. M.B.4. Dece | !
Darec:ot of Seatisties and Daca
Processing
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RESULTS
A. MATERNAL OBSERVATIONS
l. Survival, Appearance and Behavier {Teble 1)

- No study animal died or was sacrificed in extremis prior to sche~
duled sacrifice on gestarionm Cay 20. Three females, ocne from the contrel
and two from the low-exposure (250 ppm) group, delivered prematurely be-
tween gestation days 16 and 19. No biological relevance was attribuced
to these early deliveries.

Elevern of 25 high-exposure (1000 ppe) females were noted to be
pale from gestation days 7 through 15. This finding was considered
related to test article exposure. All study animals, including chose
from the coutrol group, had red-brown staining om the dorsal shoulders.
The source of this staining is uaknown, but was not coasidered treatmeat
related because of irs présence among the coatrel animals. The remaining
clinical findings occurred im low incidence (onme to four snimals per
group) and were oot considered induced by exposure to the test article.

Ounly two females had abnormal findings at gecropsy. One control

female had an ovarian cyst and one low-exposure female vas missing an

_ adrenal gland.

2. Body Weights {Table 2)

The body weight gains of the animals exposed to the test article
were comparable with these of ctBe control during the exposure (gestation
days 6 through 15) and overall gestation (gestation days 0 to 20)
perieds.

3. Food Consumption (Table 3) _

Exposure to the test article did not adversely affect matermal

food consumption at any of the exposure levels. The g/animal/day value

at the high—exzposure level for the gestationm day 6 to 9 incerval was
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significantly less (p<0.05) than the correspoading comtrol value. The
actuval differemce between the group mean values was only 0.5 g; this was
not considered great emough to be attzibuted to the test srticle. The
g/animal/day food intske values for the low- and mid-exposure groups were
significantly greater (p<0.05) than the control value for the overall
exposure period (gestation days 6 to 16). These incresses were not
thought to be relavanc. N
4. WVater Consumption (Table &)

Macernal water consumption values calculated for the groups
exposed to the test article did not indicate any sdverse effects related
to the test article. The g/animal/day and g/kg of body weight/day values
for all exposed groups were moderately to significantly greater (p<0.05
or 0.01) than those of the control group. However, as no trepds were
apparent with respect to expocsure levels, the incresses were not com—
sidered induced by the test srticle.

5. Cesarean Section Observations (Table 5)
“\ None of the Cesaresan section parameter values of the groups
exposed to the test article indicated an adverse exposure effect. Mean
corpors lutes, implantations, postimplantation ioss and viable fetuses
values for these groups were not markedly different from those of the
control. Mean dterine and fetal weights for'choue groups exposed Lo
273990 were comﬁarable vith the corresponding control values. There were
né biologically significant discrepancies with respect to fetal sex
diseribution.

6. Orgen Weights (Table 6)

Absolute and relative liver weight values of the mid- and high~-
exposure levels were significantly greater (p<0.05 or 0.01) than the
corresponding comtrol values. The increases were noted to become greacer

419-029
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with increasing exposure levels and were considered related to the test
article. The absolute and relative weights of renainiﬁg organs from the
exposed animals were not markedly different from the control values.
B. FETAL MORPHOLOGICAL OBSERVATIONS

1. Malformations (Table 7)

Two fetuses from two high—exposure litters had walformations.
One had & folded retina and the other had gnophthalmia. WNeither =nomaly
vas considered exposure related. No malformacioms were observed among
the control, low= or mid~exposure groups.

2. Developmental Variarions (Table 8)

Developmental variations cbserved among fetuses from the exposed
dams were not considered to have been induced by the test article. All
variations occurred either in low incidence or at a rate comparable with
the countrel group.

C. EXPOSURE CONCENTRATIONS (Tables 9 and 10)
The daily nominal and daily average actual exposure conceantratious

are summarized for the entire study im the fellowing table.

Desired
Chamber Concentrations Exposure Concentration (pom)
Number ' (prm) : Neminal® Actuall
c-8 250 304 + 9.9 230 + 12.9 _\
c=7 . - 750 857 * 25.9 726 * 28.7
C-5 1660 1165 h 38.4 990 + 33.6

dMean ¢ S.D. of daily nominal exposure concentcration
ean + S.D. of daily average actual exposure concentration
$.D. -~ Standard devigtien

4£19-029
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ViI.

DISCUSSION AND CONCLUSION
Exposure to the tese article at levels of 230, 726 and 990 ppm during

crgenogenesis elicited oo developmencal toxicity. The females in the
uwid= and high-exposure groups, however, were affected by rhe cest
article. Approximately half of che high-exposure females were noted co
be pale cthroughout most of che exposurs peried. Also,- the ebsolute -and
velagive liver weights of the mid= amd high-exposure groups were ‘signifi=
cancly greater (p<0.05 or U.0l) chen the control values.

In cooclusion, the cest arcicle, 273990, did oot result ia develop=
mencal tox’icity &t exposure levels of 990 ppm or less when sdmimiscered
by inmbalacion to gravid Charles River CDF® female rats via vhole body
exposure techmigues.

To the best of wy mowledge, there were no siguificent deviacions
from the Good Laboratery Practice Begulacions which affecced che 'quali.:y
and integrity of cthe study. This study was conducted in econformsnce with
the Good Laborstory Practice Regulations. This TEeport accurately

teflects the raw dac# cbeained during the performance of the scudy.

James L. Schardein, M.S., DATS - Dace
Seiencific Directer, Reproduceioe and
Teratology Divisien

Study Direceer
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Static Acute Toxicity Report
#34254

Acute Toxicity of ARCOSOLY® prp
to Bluegill Sunfigh (Lepomis macrochirus)

macrochirus) wag assessed using the methods outlined by the Committee on

Hethods for Toxicity Tests with Aquatic Organisms. Water quality -

Parameters of temperature, dissolved OXygen and pH wege measured
throughout the test and were within acceptable limits. Culture angd
acclimation records indicated the fish were jgp good condition for
testing, ) ..

The, study wasg conducted at the following momigal concentrations of
ARCOSOLV5 PTB: 100, 180, 320, 560 and 1000 mg/1. Teg fish, with a meap
weight of 0.27 (£0.062) g and 2 .mean standard length of 22 (£1.3) mm,
Were exposed to each test Concentration and contrel.

The,, results of the four day statjic fish toxicity study usipg
AJRCOSOLV6 PIB are summarized below. The 24~ and 48-hour LCsp values
were 2lso determined.

Compound 96-hour LCgq
ARcosoLv® prp >1000 mg/1

Also, the results indicated a 96-hour, no-observed effect coacen-
tration could bpe estimeted at 100p mg/l, which was based on the lack of
mortality and abnormsl effects at the highest toncentration tested.
There were po abnormal effects noted ip &ny concentration tested durin
the 96-hour exposure peried.




INTRODUCTION

96-hour LCgp 1levels for ARCOSOL

The purpose of this msvta was to determine the 26~, 48- and
PIB to bluegill sunfish (Lepomis

macrochirus).

METHODS AND MATERIALS

The procedures for static bioassay, ag described ip Hethods of
Acute Toxicity Tests with Fish, Macroinvertebrates apd hibiang (1)
and Standard Methods for Examination of Water anﬁﬁm, were

. used in this experiment.

I.

II.

Test Fish

The bluegill sunfish (ABC Lot #5485) used in the test
were cbtained from Osage Cat.fisheties, Ine. in Osage Beach,
Hissouri. The fish were identified to species by the supplier

observations during the bolding period, along with any
prophylactic or therapeutic disease treatments, is included ig
the Raw Data. During this period, the fish received a
standard commercial fish food occasionally supplemented with
brine shrimp nauplii (Artemia sg.)_daily until 48-96 hours

Prior to testing at which time feeding was discontinued. The

Test Hate:ial

The A.RC()SOLV9 FIB  sample (Lot #Propylene Glycol
Hono-Tertiary Butyl Ether) wasg received on November 20, 1985,
in good condition. The sample upon receipt was observed to be.
a clear liquid dnd was stored at roop temperature in the dark.
Sample purity was specified as »99% ig the protocel. The
definitive test concentrations were obtained by transferring




appropriate weights of test compound directly to the test
chambers. Before addition to the test chambers, 1.5 ml of
dimethylformamide (DMF) was added to each sample weight to
increase dispersion of the compound in the dilution water.
All test concentrations were based om the total compound, i.e.
not corrected for sample purity. The solvent control chamber
received a 1.5 ml aliquot of DMF, which was equivalent to the
highest amount used in any test solution. All standard
weights and dilution values are listed in the Raw Data.

1T, Test Water

The static fish bioassay was conducted in five gallen
glass vessels containing 15 liters of soft reconstituted water
compesed of the following compounds in the amounts stated per
liter of deionized water:

48 mg NaHCOg
30 mg CaS304°2 l20
30 mg MgSO4

2 mg KC1

his reconstituted water was prepared to yield a total
bardness of 640-45 mg/l as CaCO3, a total alkalinity of 30-35
mg/l as CaCO3 and an initial pH of 7.2 to 7.6. The O-hour
measured control water parameters of this dilution water were
dissolved oxygen 9.3 mg/l and pH 7.3. The well water source
from which this dilution water was prepared had the
characteristics shown im Table 1.

-g
The test vessels were kept in a water bath at :22°C
(£1.0). "The test fish were acclimated to the dilution water ‘
and test temperature and held without food for 48-96 hours
- prior to testing. Am acclimation record is included in the
Raw Data.

IV. Biological Test Procedure

A range-finding test of 96-hours duration was conducted
te determine the concentration range for the definitive study.
The preliminary test concentrations were set at 1, 10 and 100
mg/l. Based on the results of preliminary testing, five
concentrations of the test compound, ranging in 2 logarithmic
series from 100 'to 1000 mg/l, with ten fish per concentration
vere selected for the definitive bicassay. Also included was
a dilution water comtrol and a solvent contzol chamber. The
fish were added to the test chambers by rapdom assigoment
within 30 minutes after addition of test material. All test
organisms were observed once every 24 bours for mortality and
abnormal (sub-lethal) effects. Any dead individuals were
removed from the test chambers after each 24-hour observation.

36254=3 >




V.  Biological Data Analysis

iCsq program developed by Stephan et al. (6). This program
calculsted the LCso statistic and its 95-percent confidence
limitg using the binomial, the moving 8verage, and the probit
tests. However, if Bo mortality occurred or if , dose

The method of calculation selected for Presentation in this
report was that which gave the narrowegg confidence limits for )
the LCss (S, 6) although all three models are valig.

RESULTS

The results of the %6-hour static toxicj test with bluegill
sunfish (Lepomis Bacrochirus) exposed to ARCOSOLV® PTB are Prgsented in
Table 2. The 24-, 4B- and 96- bour LCgy values for ARCOSOLV” pTR were
all >1000 mg/1. All results were based on the nominal Concentrations of
100, 180, 320, S60 and 1000 mg/1. The 96-hour-no-obsetved effect

toncentration wag estimated to be 1000 wg/l, the highest Coacentration
~ tested, based on the lack of mortality or observed abnormal (sub-lethal)
effects. There ¥ere no abnormal effects noted jip 8oy conceatratior,
tested during the 96-hour eXposure period. Ap examination of the fish
culture and acclimation records for this test indicated that the fish

vere in good conditiog for testing (Raw Data). "

®
Nominal test.concentrations, mortality rates, and water quality
data are presented in Table 3. The dissolved OXygen concentrations
ranged from 6.5 to 9.4 mg/l during the test. These values represeated
72 and 108% saturation at 21 apd 23°c, respectively, and were considered
adequate for testing (1). The PH values ranged from 7.0 to 7.4,

The study wag conducted following the intent of the Good Laboratory
Practice Regulations (7) ,
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Static Acute Toxicity Report
#34255

Acute Toxicity of ARCOSOLY® prp
to Rainbow Trout (Salmo geirdneri)

SUMMARY

The acute toxicity of ARCOS;()LVg PTB to rainbow trout (Salmo
airdneri) was assesged using the methods outlined by the Committee on
Hethods for Toxicity Tests with Aquatic Organisms. Water quality
parameters of tempersture, dissolved oxygen and pH were measured
throughout the test and wvere withing acceptable limits. Culture apd
acclimation records indicated the figh were in good coadition for

¢
o

The, study was conducted ‘a2t the following nominal concentrations of
ARCOS(’)I.VQ FIB: 100, 180, 320, 560 and 1000 mg/l. Ten fish, with a meap
weight of 0.60 (20.12) & and a mean standard length of 36 (22.0) om,
were exposed to sach test concentration and comtro}, .

.Ths‘ results of the four day static fish toxicity study using

ARCOSOLY" PIB are Susmmarized below. The 24~ and 48-hour LCso values
vere alss determined.

96-hour ICsp
Compound (95% c.1.)

AxcosoLv® prp >1000 mg/1

Alse, the results indicsted a 96-hour, ne-observed effect concen-
tration could he estimated at 320 8g/l, which was based en the lack of
mortality amnd asboorms} effects. ' Abnmermal effects of mortality,
surfacing, lossz of eguilibrive, dark discoleration ‘end/oz fish om the
bottom of test chamber were observed during the 96-hou Posy
in the ¢ e '




INTRODUCTION

_ The purpose of this tes was to determine the 24-, 48~ apg
96-hour LCso levels for ARCOSOL FIB to rainbow trout (Salmo

gairduexi).

HETHODS AND MATERIALS

The procedures for static bioassay, as described in Methods of

Acute Toxicity Tests with Fish, Hacroinvertebrates ang Amphibians (1)
and Standard Methods for Examinatiog of Water and Wastewvater 2 vere

. - ’
used in this experiment.

I. Test Fish

The rainbow trout (ABC Lot #186) used in the test ware
obtained from Spring Creek Trout Hatchery in Levistown,
Montana. The fish were identified to species by the supplier
or if necessary using the taxonomic keys developed by Eddy
(3).  All test fish were beld in culture tanks ogp a 16 hour
daylight photoperiod and observed for at least fourteen. days
Prior to testing. Fish culture techniques used were basically
those described by Brauhg et al. (4). a daily record of fish
cbservations during the helding period, along with aay
prophylactic or therapeutic disease treatments, is included ip
the Raw Data. During this period, the fish received 3
standsrd commercial fish food occasionally supplemented with
brine shrimp nauplii (Artemia sp.) daily until 48-96 bours
prier to testing st which time feeding was discontipued. The
raiobow trout used for this experiment bad a mean weight of
0.60 (£0.12) g and a mean standard length of 36 (£2.9) aa.
This gave a test chamber loading biomass of 0.40 g/l for the
definitive study. Weight and length Beasurements were made on
the contrel group of fish at the tezmination of the test and
aze included in the Raw Data.

IZ. Test Material

The ARCOSOLY® PTB sample (Lot #Propylene Glycol Mogo
~Tertiary Butyl Ether) wag received on November 20, 1985, ia
good conditiom. The sample upen receipt was observed to be a
clear liquid and wasz stored a8t room tesperature in the dark.
Sample purity was specified as >99% in the pratecel The -
definitive test concemtrations wege obtained by tremsferriag
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sppropriate weights of ctest compound directly to the test
chambers. Before addition to the test chambers, 1.5 p) of
dimethylformsmide (DMF) was added to each s2mple weight to

All test concentrations were based on the total compound, j.e.
Aot corrected for sample purity. The solvent ceatrel chaaber
received 2 1.5 ml aliguot of DMF, which waz equivalent to the
highest amount used in 8ny test solution.  All stapdapg
veights and dilution values are listed in the Raw Data.

Test Water

The static fish bicassay wes conducted ip five gallon

48 mg NaHCO,
30 mg CaS04°2 Ho0

.30 mg MgSO4

2 mg KCI

This recenstituted water wag prepared to yield a total
bardvess of 46-45 g/l as CaCDs, 2 total elkalinity of 320-35
mg/l as CaCOy and an ipitial PE of 7.2 te 7.6. The O-hour
meagured control water parameters of thiz dilution water were
dissolved oxygen i0.0 g/l and pH 7.2. The well waler source
from which this dilution water was prepsred bad the charac-
teristics show- in Table 1.

The test vessels were kept in 2 water bath at ;‘u@c
(£1.9). The test fish were acclimated to the dilution water
and test temperature and heid without food for 48-96 hours
prior te testing. Am acclimation record is imciuded in the

Raw Deta.
Biological Test Proceduze

A range-finding test of 96-hours duraticn was zonducted
to determipe the coacentration rapge for the definitive study.
The preliminsry test Concentrations were set at I, 10 aad 100
mg/l. Based om the resultg of preliminary testing, five
concentrations of the test Compound, ranging im & logarithmic
series from 100 te 1000 mg/l, with ten fish per concentration
were gelected for the definitive bicassay. Also imcluded was
2 dilution water comtrel and a solveat control chasber. The
fish were added to the test chambers by random assigoment
vithin 30 mioutes after addition of test materisl. All test
¢rganisms were cbserved ence every 24 hours for mortality and
aboormal (sub-lethsl) effects. #ny dead idndividusls were
removed from the test chasbers after each 24~hour observation.




Biological Data Analysis

Statvisticsl apalysis of the concentration ve., effect data
{generally mortslity} vas obtained by employing a computerized
LCsp program develeped by Stephan et al. (6). This program
calculsted the ICzp statistic and its 95-percenl cenfideuce
limits usiag the binomial, the moving average, and the probit
testa. Heweder, if uo mnslity eccurzed or if a dose-res-
ponge could not be demopetrated over 2 reasomsble raage (<37
to >63%) an LCgy 2nd/or its 95-percent confidence limits could
not be calculated. Three different methods of amalyzing the
data wers used simce no one method of apelysis is sppropriate
for all possible sets of data that may be cbtzined. The
methed of calculation selected for presentaticn im this report
was that which gsve the sarrowest confidence limitz for ths
1Csp (5, 6) 2ithough 21l three models are valid.

RESULTS

The zesults of the $6-hour static, texicity t*m; with raipbow trout
(Salmo gzairdoeri) exposed te A&;RCOSC)I.\IE PTB are presented in Teble 2.
The 24-, 4B~ and 96~ bour LCep values for ARCQSGT PTE were all >1000
mgli. 5.11 results were baszed on the nominal concentrstioms of 100, 180,
320, 560 and. 1000 mg/l. The 96-hour no-observed effect concemtration
waz estimated to be 320 mg/l, based on the lack of mertslity orx cbserved
abnormael (sub-lethal) effects. The abnormal effects of mortality,
surfacing, loss of equilibrium, dark discoleratien snd/or fish on the
bottom of test chamber werz cbserved ia the 560 and 1000 =g/l. test
concentrations during the 96-hour exposure period. Ar exzamimatiop of
the fish culture and acclimation records for this test iadicated, that
the fish were in good condition for testing (Raw Data).

Nominal test concentrations, mortality rates, and water quality
dsta a2re presented inm Table 3. The dissolved oxyger comcentrations
ranged from 8.8 to 10.1 ag/l ducing the test. These values represented
79 and 946% saturstien at 11 and 12°C, respectively, amd were comsidered
adeguate for testimg (1). The pH values ranged from 7.0 to 7.3,

The gtudy was conducted following the mtena ef the Good Laboratery
Practice Regulations (7).




Static Acute Toxicity Report
#34256

Acute Toxicity of ARCOSDLVs FTB
to Daphniz magna

SUMMARY
%
The acute toxicity of A.RCGSOLVa PIB to Daphnia magna was assessed’
. using the methods outlined by the Committee on Methods for Toxicity
- Tests with Aquatic Organisms. Water quality parameters of temperature,
- dissolved oxygen and pH wers measured at the terminatiom of the test znd
-were within acceptable limits.

The results of the 48-hour static Daphnia magna toxicity study are
summarized below. All reported values were based upon neminmal
concentrations. : -

48-hour Lsso
Compound , (95% C.1.)

ARcosoLv® pTB >1000 mg/1

The no-effect level observed for ARCOSOL.Vg PIB was 56 mg/l after &8
bours, which was based op the lack of mortality and aboormal effacts.
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INTRODUCTION.

The purpose ofothis test was to determine the 24- and
48~hour LCgp levels for ARCOSOL PIB to Daphnia wmagpa.

METHODS AND HATERIALS

The procedures for static bicassay, as deseribed in Methods of
Acute Toxicity Tests with Fish Hacroinvertebrates and hibians 1)
apd Standard Methods for Examination of Water and Wastewater (2} ) éerg
used in this experiment. The Daphoia magna used in the test were cul-
tured . 2t the ABC facilities. 7The adult Dapbnia were fed algae-
(Selenastrum capricornutum) at least every three days prior to testing
and supplemented with a suspemsion of Tetramin®/cerophyl. The daphnids

wvere identified to species using the taxonomic key presented by
Pennak (3).

The static Daphnia biocassay was conducted in 250-ml glass beakers
containing 200 ml of ABC aged well water' with the chemical character-
istics listed in Table 1. These vessels were kept at 20 (£2.0) °C in a
temperature controlied area. The lighting was maictained at 50-76 foot-
candles on 2 16-hour daylight photoperiod, with 30 minute simulated dawn

and dusk periods. .

An initial range finding experiment was conducted using 10 Dagﬁnia
each in exposure concentrations of 0.10, 1.2, 10 and 100 eg/l. From
this ioformstion, six concentrations in duplicate of the test compound
with ten Dsphnis (first instar less than 2b4-hours old) per bezker were
selected for the definitive bioassay. These coacentrations were a
logarithmic series ranging from 56 to 1000 mg/l and included a control.

. All concentrations were observed once every 24 hours for mortality and
. abnormal effects such as surfacing, clumping of the daphnids together
‘ and daphnids lying onm the bottom of test chambers.

The ARCOSOLVs PTB (Propyleme Glycol Hono-Tertiary Butyl Ether)
sasple was received on November 20, 1985 as a clear liguid and was
stored at room temperature. Sample purity was >99%. Test
concentrations were prepared based on total compound and mot corrected
for sample purity. All standard wveights and dilutions can be found in
the Appendix. Deionized water was used in the prepsration of al}

. definitive working stock solutions.

The 24~ and 48-hour LCgsp values and corresponding 95-percent con-
fidence .limits were determined by an LCsp computer program developed by
Stephan et al. {&). This program calculated the LCsp statistic and its
85-percent confidence limits using the binomial, moving average angle
and probit m2thods because no one methed is appropriste for all possible
sets of dsta. The methed of calculation selected was that which gave
the narrowest confidence limit sEseE

oo




Table 2 presents the predicted LCsp values and 95 bercent confi-
dence ingervals for ARCOSOLV® PTR. The 24~ and 48-hour LCsp values for
ARCOSOLV™ PTB were both >1000 mg/l. All results wege based on the
nominsl conceantrations of 56, 100, 180, 320, 560 and 1020 ngfl. Tue
no-effect concentration, based on the lack of mortality and abuormal
effects, was 56 mg/l after 48 bours. The abnormal effects of mortalicy,
surfacing, quiescence and/or daphnids lyimg on the bottom were observed
in the 100, 180, 320, 560 and 1000 mg/l test concentrations.

Table 3 presents the mortality rate and water quality parameters
measured during the test. The dissolved oxygen conceatrations ranged
between 8.4 and 8.6 mg/l. These values represented 91- and 93-percent
saturation at 20°C, respectively, and were considered adequate for
testing (1). The pH values of the treated chambers were 8ll 8.6 after
96-hours and were comsistent with the control value of 8.4.

The study was conducted follewing the intent of the Good Laboratory
Practice Regulations (5), -




TABLE 2

Acute Toxicity of ARCOSOLV® PTR
to Daphnia nagna‘

LCsq (mg/1)

Compound 24 hours 48 hours

ARCOSOLV® PTB >1000 >1000 P

8Bioassay conducted at 20°C (%2.0).

bAn LCse could be calculated for this data, but the LCgp was
greater than the highest test comcentration (1000 mg/l).
The LCsp; was reported as >1000 mg/l. The 95% coanfidence

limits were not reported, since pot appropriate for this
data set. '

The 48-bour no-effect concentration was 56 mg/l, based on the
lack of mortality and abnormal effects.

All values were rounded to two significant figures fallowiag;:
ABC §.0.P. #8.7.

LCsp calculated using:
1
§2>Bin@nial Method

ia)Hoving Average Method
Probit HMethed




TABLE 3

Hortslity Rates and Water Quality Measurements During the
Acute Toxicity of ARCOSOLV® PTB to Daphnia magna

Water Quality

Komimal Hortf;;:;n;outa 0 hours 48 hours
Concentration Temp. D.0.% b Tewp. D5.0.8 b
(=p/1) 24 hr. 48 be. oC ®g/l pH_ o€ mg/l pH™
Control 0 0 20 8.5 8.2 20 8.5 8.4
56 0 0 20 8.5 8.5
100 0 5
189 0 15
320 0 - s 20 8.4 8.6
560 0 35
1000 0 45 . 20 8.6 &.6

®Dissolved orygen concentrations - Dissolved Oxygen System (YSI Model
54).

pr = PE Probe (Corming Model 476182) used with a Corning Model 125 pH
and 8V seter. -

NOTE: Disgsolved oXygen saturation at the test tempe;aau}e of 20°C is
9.2 mg/l. .




QUALITY ASSURANCE STATEMENT

Quality Assurance Statement for Fimal Report £34076, “Ready Biodegrada-
bility: Modified Sturm Test of PTB"”, for Dr. Steven T. Cragg, ARCO
Chemical Company, Newton Square, PA,

ical results, the above named report was reviewed and found to be in

acceptable form by a member of our Quality Assurance Unit. A procedure
audit was conducted on December 31, 1985,

A final inspection of all data and records on Janvary 20, 1986
indicated that the report submitted to you 1is an accurate reflection of
the study as it was conducted by ABC Laboratories.

If you should have any questions concerning this statement or the

function of our Quality Assurance Unit, please contact the QA Unit at
your couvenience,

i ot ) ferlan
Phillfip M. Buckler { Date
Quality Assurance Officer
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QUALITY ASSURANCE STATEMENT

- This study was inspected by the Quality Assurance Unit and reports were
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ARCO CHEMICAL COMPANY
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1.0 INTRODUCTION

Propylene glycol mono-tertiary-butyl ether (PTBE) is a chemical of
interest to the Atlantic Richfield Chemical Company {ARCO). This report
describes a series of experiments designed to define three physical constants
of PTBE. The three physical constants characterized were water solubility,
1ipid solubility and octanol-water partition coefficient. These studies were
conducted at Battelle Columbus Division laboratories according to the OECD
test guidelines (OECD, Paris, 1981, Test Guidelines, Decision of the Council)
These studies were conducted under the direction of Ming'J. W. Chang, Ph.D.
and were performed according to the stipulations of The Good Laberatory

Practices Act (GLP) for conducting mon-clinical studies..
' The water_so1ubility study was designed to measure the saturation
mass concentraticn of the test material in water at a defined temperature.
The solubility in water is specified in units of mass per volume of solution.

The lipid solubility constant is defined in the mass fraction of the
test material that forms a homogeneous phase with a Viquid fat (o11) without
giving rise to chemical reactions. The maximum of this mass fraction is
defined as the saturation mass fraction and is generally a function of
temperature. "




1.0
2.0

TABLE OF CONTENTS

INTRODUCTIDN B ECPODOGCONODODAIDDOOOROOCOPOHOODEODANAOCOREOEENSOOOEOOLO 0O

MATERIALS AND METHODS +ovevovooecos

2.1
2.2

2.3

2.4

. 2.5

3.0

Test and Control MaterialSceccecccccccscocccococccascccccans
Method Validation for Water Solubility Study Using a
Reference Compound ccecccccosccocsccccsscsccsssosvocsacnsovcn

2.2.1 Preliminary Agueous Solubility Test for

Benzoic ACideccosceccooccoossssccccsscconscoccascncss
2.2.2 Determination of Benzoic Acid Solubility

in Water by Flask Method..ccccocccvcocscssccccncsccns

Determination of Propylene Glycol Mono-Tertiary Butyl Ether
(PTBE) Solubility in Water...ccccececoccocnsccccccoccasccscs

2.3.1 Preliminary Agueous Solubility Test for PTBE...ccccwo
2.3.2 Validation Study for Gas Chromatography

Determination of PTBE.cecccccccccnscccscocssccccccccas
2.3.3 Stability of Aqueous PTBE SolutionS...cccccccccccce oo
2.3.4 Determination of Water Solubility of PTBE

by F]ﬁsk Method'ﬂ..5...9..0.....’...0.....0.@....0.9.

Determination of Propylene Glycol Mono-Tertiary
Butyl £ther (PTBE) Lipid Solubility..cccccevcccccss cecessecs

2.4.1 Lipid Solubiiity Preliminary Test.ccccseccescccocsose
2.4.2 Definitive PTBE Lipid Solubility Test.ccccecccecoaces

Octancl-Hater Partition Coefficient of Propylene
Glycol Mono-Tertiary Butyl Ether (PTBE).ccccecccicccoccnccse

2.5.1 Test System and Reference Material AnalysiS.ccccccess
2.5.2 PTBE Octanoi-Water Partition Coefficient...ccccecccces

RESuLTS.a...-..‘aQG»»o......t.l.baoco‘n..o.'O.QQ#.OO..0.0Q‘.@....

3.1 Spectrophotometric Analysis for Aqueous Benzoic ACidecccsoos

3.1.1 Molar Absorptivity of Aqueous Benzoic ACidesceeeeeces
3.1.2 Benzoic Acid Water Solubility by the Flask Method....

e
o
o L > B W e N R B

g

10
10

10
11




2

addition to two more filter cartridges that were 0.45 u and 6.2 H, Tespec-
tively before glass distillation in a Corning Mega-Pure system.

Octanol (1l-octanol, Lot No. 723549) was received on November 3, 1987
from Fisher Scientific Co. with no expiration date indicated.

2.2 Method Validation for Water Solubility Study
Using a Reference Compound

A reference substance (benzoic acid) having a known water solubility
was selected and analyzed to verify the performance of the method intended to
be used for determining PTBE water solubility.

2.2.1 Preliminary Agueous So1ub111ty Test for
Benzoic Acid

Benzoic acid was used as a reference compound to verify the validity
of the selected analytical method for determining the water solubility of the
test article. ' ' ‘ ,

Appreximately 0.10 g of benzoic acid, the primary standard, was
ground to a fine powder, placed in 100 mL graduated cylinder, and distilled,
deionized water (DD H20) added in 10 mL increments with vigorous shaking .
between additions until the benzoic acid was completely dissolved. Four,

10 mL aliquots of DD Ho0 were required to dissclve the 0.1 g of benzoic acid.
Therefore, the estimated water solubility of benzoic acid was 2.5 g/L. The
Flask Method described in the next section was used to determine the actual
sotubility Vimit of benzoic acid in water. ) |

2.2.2 Determination of Benzoic Acid Solubility
in Water bv Flask Method

Based upen-the preliminary test results, it was determined that -1 g
of benzoic acid wouid be reguired to saturate 20 mL of DD Hp0. Three 50 mL
centrifuge bottles, fitted with glass stoppers were filled with -1 g of




benzoic acid and 20 mL of DD Hp0 were added to each bottle and agitated at
30°C for the following periods of time.

Tube A 0.99945 g 24 hrs

Tube B 1.00000 g 48 hrs

Tube C 1.00003 g 72 hrs
_ At the end of each incubation period, the tubes were removed and allowed to
equilibrate at -23°C (room temperature)‘for 24 hours. Each tube contained an
excess of undissolved benzoic acid and was centrifuged, the pH of the clear
aqueous solutions was measured, and a 0.5 mL aliquot of the saturated agueous
solution was pipetted and diltuted to 100 mlL with DD Hp0 in a volumetric flask.
This diluted benzoic acid sample was analyzed by UV spectroscopy. (228 nm) and
the concentration of benzoic acid in the agueous phase was calculated using
Beer's Law (Absorbance (A) = Molar Absorptivity (E) x Light Path length (b) x
Molar Concentration (C). |

The molar absorbtivity (E) of benzoic acid in water was determined

by dissolving 250.00 mg of the primary benzoic acid standard in 100 mL of
0D H20 in a volumetric flask. A 0.5 ml sample was further diluted with DD Hp0 f
to volume in & 100 mL volumetric flask yielding a final concentration of
0.0125 mg/mL which had a maximum absorbance of 0.949 at 228 mm.

2.3 DPterm1nat1on of Propylene Glyco] Mono-Tertiary 8uty1 Ether
(PTBE) Solubility in Water

Initially, a preliminary test was performed to decide whether the .
flask method or the column elution method would be used.

2.3.1 Preliminary gueou= Solubility
Test for PTBE

1.004 g of PTBE were weighed into a 10 mL graduated cylinder and
DD H0 was added 1 mL at a time to determine the solubility range. Six mL of
DD Hz0 were added to produce a homogeneous clear solution. The final volume
was ~7.1 mL and the solubility was estimated to be in the range of 100 to
200 g/L. '
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2.3.2 Validation Study for Gas Chromatography
Determination of PTBE

The following procedure was used to'validate the Tinearity of a
standard curve of PTBE in DD Hp0 by gas chromatography. A PTBE stock solution
of 100 mg/mL was prepared by weighing 10.002 g of neat PTBE chemical into a
100 mt volumetric flask and diluting to volume with DD Hy0. '

A 500 mg/mL dioxane solution (1,4-dioxane, Fisher Scientific, ACS
certified grade, Lot No. 871725. received November 3, 1987, with no expiration
date indicated) was prepared for use as an internal standard (IS) by weighing
12.5004 g of 1,4-dioxane into a 25 mL volumetric flask and diluting to volume
with DD Hp0. |

The follewing GC standards of PTBE were prepared in water:

Standard ' PTBE Stock IS Stock .
_(mg/mL) (mL) (mL) mL_H20

80 8 2 0

60 6 2 2

40 q 2 4

20 2 2 6

0 0 2 8

Each standard solution was analyzed by gas chromatogfaphy using the
following instrument conditions:

6C: Hewlett Packard 5840A with integrator
Column: 20' x 1/8" stainless steel, packed with 10 percent SP-1000
on Supeicoport (80/100) - -
Temperature: 135°C for 4 min, then by increased temperature
16° per minute to 220°C and held for 16 min.
Injection: 250°C '
Detector: Flame Ionization (FID), 250°C
Carrier: He €25 mL/min
Sampie size: 0.5 ul )
Retention time: Dioxane -4.8 min, PTBE =6.5 min

2.3.3 Stability of Agueous PTBE Solutions

The stability of the standard solutions were determined by holding
aliguots of the standard solutions in tightly sealed containers for 8 days at




room teuperature and reanalyzing each sample for total PTBE concentration on
both day O and day 8.

2.3.4 Determination of Water SoTub111tx
of PTBE by Flask Method,

Based on pre?iminéry results, it was estimated that 18 g of PTBE
would be required to saturate 30 mL of distilled deionized water.

into each of nine 50 mL conical centrifuge tubes, approx1mate1y 18 ¢
of PTBE were added.

Tube Incubation Time Equilibration Temperature
1D PTBE {hrs) (°C)
1A 18.00 ° 24 ~ 10
1B 18.02 48 ' 10
iC 18.00 72 - 10
28 18.01 24 ' 20
2B 18.01 48 20
2C 18.01. 72 ‘ 20
3A - 18.01 24 30
38 18.00 48 30
3C ~18.01 72 30

The final volume in each tube was raised to 30 mL with DD Hz0 ‘and
the tubes screw-capped and wrapped with paraf11m. The tubes were incubated 1n
& +30°C water bath and constantly shaken for 24, 48, or 72 hours. Each tube
was allowed to eguilibrate at the pre-designated temperature (10°, 20° or
30°C) for 24 hours. At the end of the 24 hours equilibration, the undissolived
test substance had settled down to the bottom of the conical centrifuge tube.
A 2.5 mL aliquot of the saturated aqueous solution was diluted with 2 mL of
internal standard and DD Hy0 water to a final volume of 10 mL.

The pH of each agueous soiution was determined and the concentration
PTBE was determined by the gas chromatography methods previously described in
Section 2.3.2.
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2.4 Determination of Propylene Glycol Mono-Tertiar
Butyl Ether (PIBE) Lipid Solubility :

The solubility of PTBE was determined in edible coconut 0il as an
estimate of the lipid solubility of the test article,

2.4.1 Lipid Solubility Preliminary Test

PTBE was added a drop at a time (~0.2 mL/drop) to a =25 g sample of
edible coconut 0il. The sample was periodically stirred vigorously and
allowed to stand at 37°C for approximately one hour. This process was
intended to be continued until a distinguishable layer of PTBE was formed,
which would indicate that an over-saturation of PTBE" in the coconut 011 had
been reached.

Trial 1. PTBE was incrementally added to 25.0 g of cdcoput 0il at 37°C until
12.54 g of PTBE had been added. No separation of the two layers occurred in
- this 33.4 percent (w/w) mixture of PTBE and coconut oil.

Trial 2. 23.83 g of coconut 0il were added to 92.68 g of PTBE to give a
79.6 percent (w/w) PTBE/coconut o0il solution. The mixture was immediately
homogenous after about 20 secondsinf shaking by hand.

Both solutions were left at room femperature for 96 ﬁours ‘and each
remained as one hemogeneous solution. It was therefore, tentatively concluded

that the two components (PTBE and coconut 0il1) were completely miscible.

2.4.2 Definitive PTBE Lipid Solubility Test

To confirm that PTBE and edible coconut oil are completely miscible,
eight samples of the following percentages of PTBE in coconut o0il were
prepared and anaiyzed by the gas chromatographic method described in
Section 2.3.2: 0.00, 9.82, 33.40, 50.05, 70.27, 79.55, 90.08, and
100.00 percent {w/w) of PTBE in coconut oil.




The PTBE in the coconut o0i1 solution was extracted with deionized
water (with Hz0 volumes exceeding the saturation limits of PTBE) for 6C
analysis. One-ml a11quots of the eight samples were diluted with 3 mL each of
200 mg/fml; 1, 4-dioxane internal standard prepared in deionized water and
further diluted with 96 wl of deionized water to yield a final volume of

100-mL in volumetric flasks. The extraction of PTBE into the deionized water
was assisted with agitation at 37°C for 24 hours.

2.5 fOctanol-Water Partition Coefficient of Pro lene
Glveol Mono-Tert1ary Butyl Ether ZPTBES

2.5.1 Test System and Reference Material Analysis

The octanol-water partition coefficient (Kow) was measured for a
reference compound (benzoic acid) and the test substance, propyliene glycol
mono-tertiary-butyl ether (PTBE). Benzoic acid was used as the reference
compound and served to check the performance of the experimental procedure
used. The methed used for this determination (Official Journal of the
European Communities, 1984) was based on the OECD test guidelines (OECD, 1881)
and involved the equilibration of the test substance with octanol and water
followed by the determination of the PTBE concentration in each phase.

The phases of the octanol-water system were mutually saturated
before measuring the partition coefficient. Saturation was ensured by addi-
tion of sufficient amounts of the saturating solvent to result in two phases.
Subsequent to this step the pH of the water saturated with octanol measured
3.57. To prevent the ionization of benzoic acid (pKa = 4.2 at 25°C), the pH
- of the water was adjusted to 2.45 by the addition of phosphoric acid.

To ensure accurate and reproducible data, duplicate determinations
were made under three sets of test conditions. The reported solubility in
water for benzoic acid was 2900 milligram/liter (mg/L) at 25°C and the log Kow
value was 1.87 (Verschueren, 1983). .

Ultraviolet (UV) absorbance was used to quantify the benzoic acid
concentration. Standard curves were developed from spectrdphotometric analy-
sis of benzoic in both octanol and water solutions at a wavelength of 227 nm.
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Least squares regression analysis of the standard curves is summarized in
Tables 1 and 2. The calculated detection 1imit of the method used was
1 microgram/mitliliter {1 wg/mL). A 10:50 octanol-water ratio was determ1ned
to be optimal for the partition coefficient determination, based on the solu-
bility of benzoic acid in the two phases and the analytical detection limit.
Following the guidelines, the three test conditions consisted of the
optimal volume ratio, twice the optimal volume of octansl and half the volume
of octanol. Therefore, the three ratios of octanol-water used for benzoic
acid were: 5:50, 10:50 and 20:50. Fifty microliters (uL) of a 100 mg/mL
benzoic acid in octanol standard was added to each duplicate sample. The six
samples were shaken overnight (approximately 18 hours) and allowed to stand
long enough for phase separation. The PTBE concentration in each phase was
determined by UV spectrophotometry. Analyses were performed on a Shimadzy
UV-160 spectrophotomeier at a wavelength of 227 nm. PTBE concentrations were
calculated by linear regre551on analysis based on a calibration curve from
“four standards prepared in each phase. Each phase that was measured was used
as both the solvent for the standards and as the Uy reference.

2.5.2 PTBE Octanol-Water Partition Coefficient

The methods used for determination of the Kow for PTBE paralleled
those used for benzoie acid, except that the pH of the water saturated in
octanol was not adjusted, since PTBE does not ienize appreciably at a pH of
3.57. Three tests in duplicate were perfarmed for PTBE as before.

The solubility of PTBE in water was estimated to be in a range of
100 to 200 mg/L based upon a preliminary solubility test. The detection Yimit
for the gas chromatographic analysis was estimated from the calibration curve
to be 1 mg/mL for PTBE (see Table 3). Due to the lower solubility and higher
detection 1imit for PTBE in water, the octanol-water ratio was decreased to
10:200 and the amount of test substance was increased accordingly. The
octanol-water ratios used were as follows: §5: 200, 10:200 and 20:200. Fifteen
mL of a 100 mg/mL PTBE standard in octanol were added to each duplicate
sample. The six sampies were shaken overnight (approximately 18 hours) and
then centrifuged. The concentration of PTBE in each phase was determined by
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gas chromatography using the GC methods described in Section 2.3.2 of this
report. )

The gas chromatographic separation of PTBE for determiﬁation of
octanol-water partition coefficient was performed using a Hewlett-Packard
5890A gas -chromatograph equipped with a flame jonization detector {(FID) and a
stainless steel column (20' x 1/8", packed with 10 percent Supeicoport,
80-100 mesh). PTBE was quantitated by the internal standard techniques using
1,4 dioxane. The injector and detector temperatures were both set at 250°C.
‘The column temperature was initially at 135°C. After 4 minutes the column
temperature was increased at a rate of 16° per minute until it reached a final
temperature of 220°C which was maintained for 16 minutes. The flow rates for
the carrier gas (helium), air, and hydrogen were 25 mlL/min, 300 mL/min and
30 mL/min, respectively. The sample injection size was 0.5 ul.

"3.0 RESULTS

3.1 Spectrophotometric Analysis for Agueous
Benzoic Acid

3.1.1 Molar Absorptivity of Agueocus Benzoic Acid

The molar absorptivity (E} of primary benzoic acid was determined
from a 0.0125 mg/ml. benzoic acid standard. The molar concentration {C) was
calculated as follows:

C= 0.0125 mg/mL
122.1 mg/per mmole

= 1.0238 x 10-9M

Where 122.1 is the molecular weight (MW) of benzoic acid. The molar absorp-
tivity (E) of the aqueous benzoic acid was calculated as: '

0.949 _
E= i :
(1 cm)(1.0238 x 10-4w) - 9-27 x 10° cm

-1 y-1

ﬁhere 1 em is the light path.
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3.1.2 Benzoic Acid Water Solubility
by the Flask Method

According to Beer's Law, j.e.

Absorbance (A) = Molar Absorptivity (E) x Light Path (b} x Molar Conc. (€)
Therefore, C (mole/l) =

Exb 9.27x103x 3

Where 9.27 x 103 was obtained from the above calculation (Section 3.1.1); and
the Tight path (b) was 1 cm. | _ |
Benzoic acid concentration can be expressed as mg/mlL by a conversion
of ¢ (mg/mL) = ¢ (mole/L) x MK (g/mole) x 1000 mg/g x 1 L/1000 mL.
The following table summarizes the measured concentrations of

benzoic acid in water after 24, 48, and 72 hours of constant agitation at 30°C
and equiiibrates tn 23°C,

Corr.
: Obs. Conc. Dilution Conc. Avg. + SD
Sample _pH Temp. A228 nm _ (mg/mL) Factor  (mg/mlL) {g/L)

A (24 hrs) 2.77  23°C  1.210 0.0159 200 3.18
B (48 hrs) 2.81  23°C  1.229 0.0162 200 3.24  3.21 + 0.03
C (72 hrs) 2.73  23°C

1.215 0.0160 200 3.20

The average solubility of 3.21 + 0.03 g/L compares well with the
values reported in The Merck Index (10th Ed.), which 1ists the solubility of .
benzoic acid in water as 2.9 g/L at 20°C and 3.4 g/L at 25°C with a pH of 2.8.

3.2 Propylene Glycol Mono-Tertiarz Butyl Ether
{PTBE

Water Solubility

3.2.1 -Validation for Analytical Method for
PTBE Analysis .

The results obtained from GC analyses of PTBE standard solutions
prepared for the Methods Validation Study are presented in Tabie 1 and
Table 2. )

4




12

These vesults indicate that PTBE water solutions were stable at room
temperature for B days at concentrations of 20-80 mg/ml and that the 6C method
is 'suitable to determine PTBE concentrations in the range of 20 mg/mL to

80 mg/ml..

3.2.2 Determination of PTBE Water Solubility

The results from the GC analysis of PTBE-saturated water samples (at
10°C, 20°C and 30°C) are presented in Tables 3A and 3B. The data indicate
that temperature changes from 10-30°C-and lengths of incubation/agitation time
from 24-72 hours had no significant influence on the solubility of PTBE in
water. The average PTBE concentration in water at the three different temper- -
atures tested (10°C, 20°C and 30°C) was calculated-to be 1B2.68 + 6.16 (g/L).
The percent relative standard deviation was 3.37 percent.

3.3 Lipid Solubility

The. appearance of all eight PTBE samples prepared were clear and a
one-phase solution after 24 hours of incubation at 37°C. After storage at
room temperature for seven days, only the 9.82 percent solution changed in
appearance. The 9.82 percent sample solidified at room temperature. Aguesus
extracts of 1 mL of PTBE/coconut oil samples incliuding neat PTBE (without ;
cocenut 0i1) were analyzed by gas chromatography and the results shown in |
Table 4. The data-presented in Table 4 are also shown in Table 5 with cal-
culated relative errors and percent recovery from the 1ipid solution.

The retention time for PTBE remained constant (between 6.63 and
€.92 minutes) regardiess of the concentration indicating that absence'pf any
chemical reactions of PTBE with the column or the presence of method arti-
facts. Linearity of instrument response was good through the concentration
range tested, with a correlation efficient greater than 0.999. The percent
relative errors were less than 5 percent (Table 5) and the percent relative
recovery was approximately 100 percent except for the two lowest samples,
which had recoveries of 106-112 percent (Table 5). The percent relative GC
recovery was derived as ¥/X x 100%, where X was calculated assuming that the




GC response for the diluted neat PTBE sampie (1 mL PTBE to 100 mlL agueous
solution) was 100 percent, since it was a true aqueous solution far from sat-
uration and without any interference due to the presence of coconut o0il. The
percent relative recovery is a factor affected both by the actual content of .
the free PTBE in the solution as well as the water extraction efficacy. Al
the percent relative GC recoveries were approximately 100 percent except for
the two Jowest samples, which had recoveries of 106-112 percent (Tab?e 5).
The slightly higher recovery for the twe lowest samples was likely due to
experimental variation. Based on these observations, it was concluded that no
chemical interaction occurred between the two components. It was, therefore,
concluded that PTBE is comp1ete1y miscible with edible coconut oil at 37°C.

3.4 Method Validation Using Benzoic Acid and
PTBE Octanol-HWater Partition Coefficient

Benzoic acid concentrations in each of the phases were measured and
their ratio was used to compute Kgy. Following this step, corresponding data
were obtained for the test material (PTBE). It should be noted that the
octanol-water ratio changes slightly with the addition of the standard in
octanoi. However, results of the three different tests were corrected to the
jnitial ratio to ensure comparable data.

3.4.1 Method Validation-Benzoic Acid
Octanol-Water Partition Coefficient

The concentration found in each phase, the calculated K, values and
log Kgy values for benzeic acid can be found in Table 9. Water phase concen-
trations of benzoic acid decreased from 13.6 wg/mL to 7.1 wg/mbL with
increasing octanol concentration. This difference was Statistically signifi-
cant at the 95 percent level. Precision of the concentration measurement was
considered good, determined by the coefficient of variation (Cv) for the
replicate determinations at each ratio. The CV was in the range of 2.7 to
8.2 percent for these determinations.

Octanol phase concentrations also decreased w1th increasing octanol
concentration, however, the trend was not statistically significant.




Precision of the octanol phase concentrations at ratios of 5:50 and 10:50 was
poorer than at 20:50 (CV = 30 percent versus 9.6 percent).

The log Koy values for benzoic acid at & 5:50 octanol-water ratio
were 2.16 and 1.82. For a phase ratio of 10:50, the Tog Koy values were 2.13
and 1.79. A ratio of 20:50 resulted in log Kpy values of 2.03 and 1.98. Thke
overall mean log Koy value was 2.00 with a standard deviation of 0.14.

3.4.2 Propylene Glycol Mono-Tertiary Butyl Ether
(PTBE) Octanol-Water Partition Coefficient

Concentrations of PTBE measured in each phase and the calculated Kgy
values and log Koy values are summarized in Tables 10 and 11. The PTBE con-
centrations in the water phase were determined with a high degree of precision
(CV of 1.0 to 2.5 percent). PTBE concentrations in the water at am |
octanol:water ratio of 20:200 were slightly lower than those determined from .
the other preparation with ratios of either 5:200 or 10:200 (4.2 versus
4.6 ng/mlL). ‘Octanol phase concentrations were also measured in a very precise
fashion (CV of 0.9 to 2.0 percept)@ with slightly lower absoiute conczntra-
tions (22 versus 25 wg/mL) in the 20:200 octanol:water preparation compared to
the 5:200 or 10:200 ratios. The measured Koy values for the phase ratio of
20:200 were 5.26 and 5.32 with a mean value 5.29 (Table 11). For a 10:200
phase ratio, the Kg, values were 5.41 and 5.67 with a mean value of 5.54. At
a ratio of 5:200 the Koy values were 5.42 and 5.44 with a mean of 5.43. The
overall average'KDQ for PTBE was determined to be 5.42.

The. log Kgy values for the phase ratio 20:200 were .72 and 0.73
with a mean of 0.72. At a 10:200 phase ratie, the log Koy values were 0.73
.and 0.75 with a mean of 0.74. The 1nog Ky for 5:200 phase ratio was 0.73 and
0.74 for a mean of 0.73. The overall average log Ky, for all six samples for
PTBE was 0.73 with a standard deviation of 0.0l.

4.0 DISCUSSION AND CONCLUSION

The water solubility of benzoic acid determined by the flask method
was found to be 3.21 + 0.03 g per liter DD Hz0 at -23°C. The solubility
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obtained compared well with the values reperfed in literature. The Merck
Index (10th Ed.) lists the solubility of benzoic acid in water as 2.9 g/L at
20°C and 3.4 g/L at 25°C with a pH of 2.8. These data indicate that the flask
method was suitable for determining PTBE water sclubility, provided that PTRE
. had a water solubility greater tham 1 x 10-2 g/L, which was the case.
. The same approach was used to determine the PTBE water solubility.
ig Based on the preliminary test, a solubility of 100 to -200 g per liter was
determined which suggested that the flask method would be adeguate in deter-
mining an accurate measure of PTBE water solubility. o
To determine the PTBE concentration, an analytical gas chromato-
graphic method with an internal standard was validated. A good linear rela-
tionchip was demonstrated between PTBE concentration (mg/mL) ranging from 20 -
. to 80 my/ml and the GC response (PTBE peak area/IS peak area). The reproduci-
bility of the analysis was considered to be good. Analyses performed B days
. apart had a correlation coefficient of greater than 0.999 and an identical
fﬁ slope of 0.0167. The accuracy of the method was also considered goud since
all of the percent relative errors were less than 5.0 percent.
The PTBE water solubility was determined to be 184.61 + 5.21, 187.865
. + 14.70, and 175.79 + 5.30 g per liter at 10, 20, and 30°C, respectively. An
,;% apparent decrease in solubility occurred at 20°C as the incubation time
. increased from 24 hours to 48 hours to 72 hours. This was not observed at the
other two temperatures studied, i.e., 10 and 30°C. Since the mean solubility
at 20°C was found to be not significantly different from the mean solubilities
~ for the other two temperatures (< 15 percent), no repeat of the test was
required according to the OECD giidelines. The grand mean of the PTBE water .
solubility was calculated to be 182.68 + 6.16 (g/L). The precision of the
results (i.e., percent relative standard deviation) for the 10, 20, and 30°C
. determination was calculated to be 7.83, 2.82, and 3.01 percent, respectively.
u, The conciusion reached from the PTBE fat solubility study was that
. the two components, PTBE and cocorut oil, were completely miscible at 37°C.
A11 PTBE/coconut 0il samples mixed at various weight ratios were homogeneous
in appearance {clear liquid at 37°C), and had a percent relative GC recovery
" of about 100 percent, and an invaried GC behavior {i.e., retention time
remained constant). Each of these factors indicated that the miscibility of
the two components at 37°C was not due to any chemical interaction.
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The DECD procedural guidelines for the determination of the
cctanol-water partition coefficient were successfully validated using benzoic
acid as a reference substance. Although the poorer reproducibility of the
concentration determinations in the octanol phase somewhat affected the cun-
fidence of the measured partition coefficient values, the overall mean value
of the log Koy was within 0.13 units of a reliable cited literature datum.of
1.87 (Verschueren, 1983). Other values of the partition coefficient found in
the Titerature range from 1.17 to 2.23 (leo, et al., 1871).

The mean log Koy for benzoic acid measured in this study was 2.00
with a standard deviation of 0.14. Both the mean and 90 percent confidence
interval fell within the range of literature reported values. The OECD guide-
1ines indicate that method performance is considered acceptable if the
- measured values fail within + 0.3 log units of the true value. If the most
probable value is taken to be 1.87, then acceptable values shouid range from
1.57 to 2.17. Values found in this test ranged from 1.79 to 2.16 and there-
fore, demonstrate acceptable method performance. _

The meas':red concentrations of PTBE in both phases were determined
with a8 high degree of precision as shown by the low CV valyes. The slightly -
lower concentrations in both phases at an octanol:water ratio of 20:200 ar=
likely due to sTightly less mass of test material being added and not to a
procedural bias since there is no apparent systematic trend in any of the
methed performance statistics. The variability in the measured values of
log Koy @5 a function of phase ratio produced a very tight distribution-as
indicated by a standard deviation of only 0.01 {coefficient of variation
approximately 1.4 percent). o .

As expected from the chemical formula and the preliminary solubility
tests, the mean measured log Kgy of 0.73 for PTBE indicated that both phases
had an approximate equal affinity for the compound. The average log Ky value
shows only a s1ight lyophilicity or organic phase preference.
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5.0 GLP STATEMENT/ARCHIVE

A1l study records, raw data, and test and coatrol material from the
water and 1ipid solubility and octanol-water partition coefficient studies are
being held at Battelle's Columbus Division and will be returned to ARCO or its
designated'&rchival facility upon acceptance of the final report.
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;w B TABLE 1. GC ANALYSIS OF PTBE STANDARDS-METHODS VALIDATION STUDY

STD
Theoretical Apparent
Concentration ' _ Concentration* ¥ Relative
(mg/mL) PTBE Area IS Area  PTBE/IS X Error#%
- 0 0 1001000 .0 .
- 20 2947000 9448000  0.3119 20.9 +4.5
- 40 6175000 9964000 0.6201 . 39.3 -1.8
60 9750000 10320000 0.9448 58.8 -2.0
. 80 14130000 10730000 1.3158% 81.0 +1.3 ‘
j Linear regression n = 4
‘'Y =bx + &
b = 0.0167, a = 0.0365
r = 0.9990

*Apparent concentration (mg/mlL) derived from linear egquation.

**Pelative Error = (x - theoretical concentratzur ‘theoretical concentration x
100 percent - 100 percent).
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- TABLE 2. GC ANALYSIS OF PTBE STANDARDS HELD FOR EIGHT DAYS -
. METHODS VALIDATION STUDY

| sTD
. Theoretical Apparent
; Concentration Concentration* % Relative
- (mg/mL) PTBE Area IS Area  PTBE/IS X Errvort*
. 0 0 11980000 0 '
20 2541000 87460000 0.29C5 . 20.7 +3.5
40 7560000 12550000 0.6019 39.4 . =1.5
60 10750000 11520000 0.9275 59.0 -1.7
80 15840000 12250000 1.2931 80.9 +1.1
s;f linear regression n = 4
_y=bx+a.
b = 0.0167, a = -0.0551
r = 0.9993

*Apparent concentration (mg/mL) derived from linear eguation.

**Relative Ervor = (X - theoretical concentration/theoretical concentration x
100 percent - 100 percent).
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SUMMARY

A 28~-day modified sturm test was conducted with PTB. Aniline wasg
used to check the activity of the inoculuvm. By day 28 >76Z of the
aniline had been converted to CO,. In the test systems, 3.7% of the PIB

and 1.2Z of the PIB

10 mg C/L comcentration had beeli comverted te CO

20 mg C/L concentraticn had been converted to GOz.é




INTRODUCTION

ARCO  Chemical Company contracted dnalytical Bio-Chemistry
Laboratories, Inc. to conduet a "Ready Biodegr&dability: Modified Sturm
Test™ with PTB. This study as described in the ABC protocol #M-8407 was
avthorized by Dr. Stevenm T. Cragg, in a letter dated November 1, 1985,

Work relating to this study was initiated on December 2, 1985,
Project completion was on December 31, 1985,




METHODS AND MATERIALS

I. Test System

The test system included 4 ‘eight liter glass carboys and
12 potassium hydroxide gas washing bottles. The outlet of
each carboy was conmected in series to 3 CO absorber flasks
(KOH Scrubbers) each filled with 100 nl of 6.5 N KOH (Figure
L).

The carboys wsre enclosed in an environmental chawmber
where temperature (Table 1) and exposure to light could be
controlled. The study was conducted under dark conditions to
minimize depradaticn by phetolysis.

I1. Test Materials

A. Test Water

All water wused in the study was carbon-free
deionized water.

B. Test Activated Sludge

Continuously aerated activated sludge was obtained

for use in this study from the City of Columbia Waste
Water Treatwment Plant. ' :

c. Test Compound

The test compound, 1 jar of PTB, was received on
November 20, 1985 and was a clear liquid substance,
Purity was >997. The compound was stored at Toom

temperature. Percent carbon was calculated as 63.6Z of
weight. ’

The aniline used in the study was received from
J. T. Baker Chemical Company in November of 1984 and was

stored at room temperature. The specified purity was
100.0%.-

I1II. Test Procedure

' A, Inoculum

The activated sludge was obtained from the Columbia
Waste Water Treatwent Plant. Upom arrival at cthe
laboratory, the sludge was aerated for 4 hours. Five
hundred milliliters was blended for 2 minutes and allowed
to settle for 1 hour. The supernatant was filtered
through glass wool and 150 ml ccllected. An aliquot was
then taken for total plate count analysis.



. flasks each filled with 100 ml of 0.5 N KOH.

Charging of Carboys

Each carboy was charged with 2470 ml of high qualicy
water; 3 ml each of the ammonium sulfate, wmagnesium
sulfate and calcium chloride stock solution: 6 ml of the

phosphate buifer stock solution; 12 ml of the ferrie

chioride solution; and 30 ml of the activated siudge
inoculum. The mixture in each carboy was then purged for
24 hours with €O, free air and the three CO2 absorber

Test material was then added to two of the four
carboys at concentration of 10 and 20 mg carbon equiva-
lents/liter. The amount of test material required in the
carboy was calculated as follows.

10Q§§;§ X € = mg PIB added to carboy

where

A = mg carbon equivalents/liter

B = 7 TOC by weight

C = total volume carboys in liters

Sufficient weight of PTB to reach the desired test

‘concentration, as calculated above, plus distilled water

to make 473 ml was added to the appropriate carboys.

To the third carboy, used as a blank contrel and
containing no test compound, 473 ml of high quality water
was added.

To the fourth carboy, a control substance (aniline)
at a concentratiod of 20 mg carbon equivalents/liter was
added. The final volume of this system was brought to
3000 ml with high quality water.

All four systems had a final volume of 3000 ml at
this point.

To confirm the wnominal concentratisn of organic
carborn of the test compound am aliguot of each of the
four test systems was analyzed for total organic carbon
(T0C).

Performing the Test

The test was started by bubbling CO,-free air
through the seolution at a rate of 50-100 wml/min per
carboy. The CO, produced was trapped as K,C0, using KOH.
The amount of 02 produced was determined “with & Cﬂz
analyzer.

34076~




Sampliug was made every other day for the first ten

days and every fifth day until the 23th day (Table 43,

The sample code used for identification is illustrated in

Table 3. At each sampling interval, the CO absorber

nearest the carboy was removed for analysis and the

remaining two absorbers moved one place closer to the’
carboy, and a new absorber filled with 100 ml of fresh
trapping solution and placed at the far end of the

series.

On day 27 one milliliter of concentrated HCI was
added to each of the carboys to drive off inorganic
carbonate. The carboys were aerated overnight and
samples removed for total organic carbon (TOC) amalysis
and for dissolved organic carbon (DOC) amalysis.,

Iv. Calculations

The theoretical carbon dioxide (ThCO.) that can be
generated by the test material was calculatedas follows:

7 ¢ M.W. COZ

ThCO, = mg PTB X Jg5 X~ = mg co,

2

The amount of carbon dioxide produced was determined by
analysis of the KOH solutions using an 0, I. Corporation Model
524C TOC Analyzer. A standard referemce curve was obtained by
injecting known quantities of Na200 and applying 1linear
regression to the peak area cutput og an HP-3390A recording
integrator. This curve was used to convert the output peak
areas of the samples to microgram carbom injected. Micrograms
carbon was converted to microgram.coz by multiplying by 44/12.

The carbon evolved from the test system on any sampling
day is czlculated from the formula

) v
mg C evolved (TF-BK) X 1000

TF = concentration in pg/ml of test KOH
BK = concentration in ug/ml of control KOH
V = volume of KOE in ml

The percentage of theoretical CO2 produced is calculated
from the following formula:

(mg COZ produced)

Z ThCO2 u= TheO

X 100
2

RESULTS AND DISCUSSION

Tabulated results of KOH analysis for evolved €O s TOC amalysis for
day 0 and day 28 and DOC analysis for day 28 cam be'%ound in Tableg 5,

34076




6, 7 and 8 for the control, aniline, PTB at 10 wg C/L and PTB at 20 =g
C/L systems respectively. The preduction of CO, for all test systems is
_ shown graphically dm Figure 2. Figure 3 illué%xaté& the production of
€0, for the aniline and two test compound systems with the control
system results subtracted.

The aniline test system which was employed to demomstrate the
viability of the inoculum was charged with 20 mg carbon equivalents of
aniline per liter. With 1007 degradation 220 mg of CO., would be
produced. After subtraction of the control systems production of CO
(33.2 wg), the mg of CO, produced that can be attributed to aniline
degradation is 168 mg or 76.4%7 of theoretical. This percentage comnver-
sion is well above the OECD guideline minimum of 60%, and demonstrates
the viability of . the inoculum which was found by plate count analysis to
contain 9.3 X 107 colony forming units per milliliter.

The two test compound systems charged at levels of 10 mg C/L and
20 mg C/L would theoretically produce 110 mg CO, and 220 mg CO, if 100%
degradation occurred. The actual awmount of C0, produced f{rom each
system was 37.3 mg CO, and 35.8 mg CO,. Subtracting the comtrol amount
of 33.2 mg, the mg of "CO, produced that can be attributed to PTB is 4.1
mg €O, and 2.6 wg CO, for the low and high system respectively (Figures
2 and“3) or 3.697% of "theoretical and 1.197 of theoretical CO, produced.
This is a low level of ultimate degradation, but sheows that %TB as test
concentration was not microbially inhibitory.

34076-6
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This repert was prepared at Midwest Research Imstitute (MRI),
428 Volker Boulevard, Kansas City, Missouri 64110. The research was cone
ducted in the Chemical and Biological Scienmces Group, Toxicology Department,
Dersmus Field Station Facilities, 13100 Robinson Pike Reoad, Grandview,
Migsouri 64030. :

The laboratory phase of the work was carried out between Septesber 1,
1982 (snima) arrival), and October 3, 1982 (animal sacrifice). Operation of
the inhalation chambers, daily observation of the animals, body weight mez~
suresents, and dats coordinmstion were performed by Mr. Jack H. Hagemsen,
Iohalation Operations Supervisor and Study Director, and the staff of the
Deramus Field Station Facilities. KNecropsy and histologic examination of
tissues were performed by Dr. James L. Carter and his staff. Sampling of
the test atmospheres and analytical chemistry procedures were carried out
by Mr. David Steele and Mr. Allan Chatham.

This study was conducted in compliance with Good Laboratory Prac-
tice Regulations of the U.S. Food and Drug Administration (21 CFR 58) and
proposed regulations of the U.S. Environmentsl Protection Agency (44 FR
27334, Hay 9, 1979). This report was reviewed by the MRI Quality Assurance
Unit on October 25, 1982, and was found to accurately reflect the raw data
of the study and the methods used to generate those data. All raw data,
specimens, records, and reports are stored in the archives of MRI.

MIDWEST RESEARCH INSTITUTE
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Study Director
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SUMMARY

Hale and female rats were given a single 4~hr inhalationm e osure
to either HEPA~-filtered air or to a2 concentratiom of 2,680 % 107 ag/m~ of
test compound A209429 and beld for observation for 14 days. HNo mortalities
occurred, no clinical signs of toxicity were obsexved, and group mesa body
weights were similszr for comtrol and exposed rats. No gross lesions were
scen at necropsy (day 14), but mild extramedullery hematopoiesis was ob-

X served microscopically in two-of five exposed males snd two of five exposed
females. The acute inhalation toxicity of 4209429 is considered minimal.
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I. INTRODUCTICN (2

The purpose of this study was to evaluate the acute inhslation
toxicity of A209429 inm rats following a single 4~hr exposure to a target
concentration of 2,000 mg/a>.

Z. UATERIALS AND METHODS

A. Test Atmosphere

1. Test article: 4209429 was supplied by Arco Chemical Company,
Newtown Square, Penesylvania. This material was received as a clear liquid.

2. Inhslation chamber: This study employed 0.5 n? stainless steel
chagbers with dynamic air flow (Young and Bertke, Cincinmati, Ohie). The
flow of HEPA-filtered air through the chasbers was maintained at grester
than 10 air changes per hour and at slightly negative pressure with respect
to room eir throughout the exposure period. The tesperature in the chasber
during the 4-br exposure was 21°C (70°F) and the relstive husidity was 55%.

3. Genezation system: The test article was precision-setered
into the plenum system of the inhalation chamber using a pistom pump (FMI,
Oyster Bay, New York) and a specially fabricated air jet nebulizer (Rhewma-
Labortechnik, West Germany). Because of the kigh vspor pressure of the
test mateiral, the msterial was completely vaporized. The target concen-
tration of A209429 was 2,000 mg/wd

4. Conceatration analysis: Samples of chasber atmosphere were
dravn by vacuum pump through three serially connected sini-impingers, each
containing about 25 ml of methsnol. The atmogphere was sampled for 10 min
at a rate of 1.0 litex/min immediately prior te the start of exposure and
at 1, 2, and 3 br thereafter. after each eollection contents of the im-
pingers were quantitatively transferred to 50 ml volumetric flasks, 1.0 ml
of 27 v/v m~decane in sethanol was added to esch as an igternsl stamdaxzd,
and the flasks were diluted to volume with methsmol. A reference standard
was sade up by asccurately weighing out 4209429 and dissolving it in methamol
to a £inal concentration of 443.8 pg/ml. This standard .alse cemtained
o-decane at the same concentration as described above for the test samples.

Analysis was by gas chromatography using s Variap 3700 instrument

equipped with sz flame ‘omization detector (Varias Instruments, Imec.,

Palo Alto, California). The glass columa (1.8 = x 2 sm ID) contained 15%
dinonylphthalate om 80/100 Chromssory W(HP) esd the mitrogem cacrier gas
flowved at 30 cc/min. Sasple injection volume wes 2.5 pl. The column was
operated isothermally at 100°C, while the iplet amd detector temperastures
vere 150°C and 250°C, respectively. These comditions produced@ retemtion
times of 3.4 min for A209429 and 5.2 ain for p-decane. Relstive respoose
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factors (ares of the A209429 peak per area of the a~decane peak) were de-
termined for the reference standard and the test samples. The concentra~
tion of A209429 in the chamber atmosphere in milligrsme per cubic meter (<)
was calculated with this equstiom: :

- RRF test sample - 443.8 pg _ S50 ml 1mg _ 10 liter
€ = "RNF ref. std. * al  * 10 Liter X 10%pg = 3 3

The concentratior of the reference stgndardé 443.8 pg/ml, corresponds to a
test atmosphere comcentration of 2,219 mg/m2. This smount was chosen be-
cause the coacentration of A209429 was expected to be pear 2,000 sg/m.
See Table 1 for actual conmcentration analysis. -

B. Animals snd Husbandry

Hale and female Sprague-Dawley rats 7 to 9 wesks of age were re-
ceived on September 1, 1982, from Charles River Breeding Laboratories, Inc.
(Kingston, New York). The following day, the zats were ear-tagged (Gey Band
and Tag Company, Norristown, Penasylvenia), weighed, stratified by weight
within each sex, then randomized five per sex to either the trastment or
the control group. A computer program was used for the stratification and
randomization procedures. Animsls were quarantined for 18 days prior te
test. On the day of exposure, males weighed 284 to 330 g 20d females
weighed 202 to 251 g. Throughout the quarantine and post-exposure observa-
tion periods, rats vere housed five per cage in pelycarbonate cages of the
shoebox type with stainless steel tops and filter bongets. Laboratory
Rodent Chow No. 5001 (Ralston Purina Companmy, St. Louis, Missouri) and tap
water in bottles were available ad libitum. During the 4~hr exposure
period, feed and water were withdrawn and the rats were placed five per
cage in stainless steel wire mesh cages specially fabricated at MRI. Light-
ing at all times was by an overhead fluorescent source with a fixzed photo-
period of 12 hr comtinuous light out of every 24 hr.

c. Study Desigg

Five male and five female rats were expogsed to the test atmosphere
or HEPA-filtered room air for & hr in 0.5 = inhalatiom chasbers. The b-hr
exposure period included the chamber build-up time but pot the chamber ex-
haust phase. After exposure all rats were observed daily for 14 days for
signs of toxicity smd amy ebmsrmal findings were recorded. Body weights
were recorded immedistely before the 4~hr exposure apd again on days . and
14. On day 1§ all surviving rats were killed by overdose with COp and sub-
jected to mecropsy. Gross examination included pesal passages, traches,
bronchi, lungs, and any other tissues kmowm te be affected by the test
article. Luags, liver, an! kidneys were collected fres all amimals, placed
in 107 buffered neutral formslim, and processed for histopsthologic evalua-
tion as HSE sectioms. ' -




III. RESULTS

Analyses of the test atmosphere are shown in Table 1. Hessure-
sents after 1, 2, and 3 kr of exposure were in good agreement. The mean
and standard deviation were 2,680 % 107 mg/m®. Mesn body weights are given
in Table 2. Exposed males had a slightly lower group.mean weight than com-~
trol rats on dey 14, but this difference was not statistically significant
(Student’s t-teet, p > 0.20). Control and exposed females had nearly equal
group mean weights at all times measured. No mortalities occurred prior to
study termination, me climical signs of toxicity were cbserved in asy ami-
mals, and all rats appeared grossly normel at necropsy (Table 3).

Mild estramedullary hematopoiesis was seen microscopically in the
livers of two uf five expoeecd males and two of five exposed femeles. This
lesion consisted of smsll foci of hematopoietic cells in scme portal triads
in affected livers and is considered to be compound-related. Ho other lesions
were observed (Table 4).

IV. DISCUSSION

The histologic finding of mild extramedullary bemstopoiesiszs in
liver in this study suggests that the bone marrow might have been stressed
in some cf the rats exposed to A209629. Hemstopoietic orgsns were pot exam~
ined microscopically, however, and no hematologic measurements were made,
so this could not be confirmed. Hematopeiesis is carried om in liver during
the fetal and perimstal periods, and reversion to this state is occasionally
seen in young rats. The toxicolegical significamee of this lezion, therefore,
cannot be evaluated based on results of the preseat study. The absence of
mortalities, weight loss, and clinmical sigus of toxicity through 14 days of
post-erposure observation supports the interpretationm that the acute toxicity
of A209429 to rats is minimsl at most following a single &4-hr exrposure by
inhalatien to a test atmospbere contziming 2,680 % 107 mg/m3.
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July 30, 1983

TO: S. A. RIDLON, Ph.D.
TOXICOLOGY SUPERVISOR
ARCO CHEMICAIL COMPANY
3801 WEST CHESTER PIKE
NEWION SQUARE, PENNSYLVANIA 19073
RE: PROJECT 7450 B. ACUTE INHALATION TOXICITY STUDY
IN RATS WITH A20-9429. HISTOPATEOLOGCICAL EVALUATION
OF LUNGS, LIVER, AND KIDNEYS. RFMc 78/83

Hematoxylin and eosin stained and prepared slides of the
lungs, liver, and kidneys from each of 5 ¢ and 5 ¢ rats of
the control and test group of the aforementioned study were
submitted for microscopic examination.

Tables 2 and 3 list the rats by sex and dose group. Each
of the- tissues with the microscopic findings, graded where
appropriate, are included in the Tables. A summary of these
data is provided in Table 1 for ease of ‘data comparison between
sex and dose groups.

The microscopic examination of the tissues revealed no
histological evidence of a treatment induced or related effect.

A number of tissue alterations were encountered;: however,

they were noted with approximately egual freguency and degree

in control rats as in test animals and were judged to have been
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unassociated with treatment. The changes encountered were
characteristic of the background lesions commonly observed in
laboratory rats of this age.

The only change which was slightly accentuated in test
rats when compared to contrcl animals was the accumulation of
protein absorption droplets in the proximal tubule epithelial
cell cytoplasm of male rats only. This renal change in male
rats is not uncommon. The eosinophilic droplets have been
noted to occur ir control male rats as well as in treated male
animals in a number of subacute rodent studies evaluated by
this pathologist. They have on occasion been noted to be.

accentuated in -a dose dependent fashion in some 30 to 90 day

toxicity studies evaluated by this pathologist.

The droplets are probably a low molecular weight_alphazu

globulin which has been shown to be produced by the liver of

male rats and has been identified boéh in the liver and kidmeys. (1)
The proximal tubule epithelium of the kidney selectively reabsorbs
the protein which, due to its small size, leaks throﬁgh the
glomerular meerane.

Although the degree of change in this study was slightly
increased in three treated male rats when compared to the
controls, it was considered highly unlikeiy that the exacer-
bation was associated with treatment. The l&é-day rest period

from first exposure to the test material until necropsy of the

e [}

 Imsuncfluorescent Locaiixagg n o
patic and Remal Tissues of Ra
i snas . :

(1) Arum, R.EK. snd Raber, D.L.
of alpha, :
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animals was sufficient time to allow all but the most severe
renal lesions to have reversed to normal. This is a major
" deficiency in a study of this type.

It should also be noted that the livers of control and
test male rats of this study also had accumulation of proteina-
ceous fluid in scattered hepatocytes. This change was not
observed in females. It may represent accumulations of the
protein previously described.

Under the comditions of cthis test, it was concluded that
compound A20-9429 produced no histomorphological alteration in-

the lungs, liver, or kidneys of méle or female rats.

Respecrtively submitted,

ROBERT F. McCONNELL, D.V.M.
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SUMMARY OF MICROSCOPIC FINDINGS - TABLE 1

INCIDENCE OF MICROSCOPIC FINDINGS IN INDIVIDUAL
RATS BY DOSE GROUP AND SEX
TABLES 2 and 3

LEGEND FOR TABLES:
N = ctissue within normal histological limits
p 1, 2 = degree of severity of indicated change
1 = wninimal
| 2 = pild
P = {ndicated chamnge present, grades not aéplicable
() = focal or localized change
<> = gultifocal

= = 1indicated change pot present
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SUMMARY

PIB was tested in vitro to determine whether it would cause
chromosomal aberrations in a mammalian cell line derived £rom Chinese
hamster ovary tissue. The cells were routinely grown and subcultured
in tissue culture medium at 37°C in & humid atmosphere containing 5%
carbon dioxide. They were incubated with the test compound both with

and without supplementary metabolie activation (rat S-9 mix).

A preliminary toxicity test was carried out to assess the effect of
the compound on the mitotic index of cultured CHO cells. The reaults
of this test indiecated that a top dose level of 1% v/v should be used
for the metaphase analysis in both the absence and presence of
metabolic activation.

iIn the absence of metabolie activation, cultures treated with PTB
showed slight but just statistically significant increases in the
incidence of chromosomal damage at the intermediate and high dose
levels. However the levels of damage were on the borderline of
statistical significance and were well within the historical control
range for this laboratory. Therefore these increases are not
considered evidence of clastogenic activity.

In the presence of $-9 mix, there were no statistically significant
increases in the incidence of chromosomal damage 'at any dose level of
PTB.

Both positive control compounds caused large statistically significant

" increases in the incidence of chromosomal damage, demonstrating the

sensitivity of the test system and the efficacy of the S-9 mix.

It is concluded that PTB has shown no evidence of clastogenic activity
in this in vitre cytogenetic test system.
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INTRODUCTION

g:z:ks }chromatid_and isochromatid
Chromatid exchanges

Dicentric chromeosomes

Acentric chromosome fragments
Chromoscme rings

Complex rearrangements.

A gap is defined as_an achromatic region {(occurring in one or both
chromatids) which is smaller than the width of a single chromatid. Trhe
separated regions are still aligned. A break is defined 4% an achromatic
region, occurring in one or both chromatids, that is greater than the width

of a single chromatid. The accompanying fragment is usually displaced from -
the rest of the chromosome.

Many authors (1, 2, 3) believe that chromatid gaps are not examples of -
trve chromosomal aberratiocns. In this study, therefore, the total numbers
of cells with aberrations exclusive of gap damage have been calculated.
The number of cells with aberrations including gap damage has also been
tabulated.

Since many compounds do not exert their mutagenic effect until they
have been converted by enzyme systems not present in cultured cells, one
set of cultures was incubated with test compounds in the presence of a rat
liver homeogenate fraction {5~9 mix) taken -from an animal previously trea%ed
with a compound known to induce a high level of liver enzyme activity
(¢, 5, 9).

This report describes the experiments carried out betwcen & May 1987
and 5 Avgust 1987 te investigate the effects of PTB on the chromosomes of a
mammalian cell line cultured in vitro. The procedure followed the
guidelines of the OECD.

Study Director and HRC management approval of the GLP protocel was
obtained on 3 April 1987. Sponsor approval was given on 14 April 1987.
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MATERIALS AND METHODS

Test compound

Idsnti?y: le(l,1ndimethy1ethoxy)~2-propanol {PTB).
Physical appearance: Clear liéuid.

Soiubility: Soluble in water.

Storage: Room temperature in the dark.

PTB was diluted with sterile distilled water immediately before use.
The compound was used as supplied for the highest dose level in each
test, being added to the culture medium at 1% w/v.

Positive control compounds

Mitomycin C from Sigma London Chemical Company Limited (batch number
105F-06551), was used as the positive control compound for the study
in the absence of metabolic activation.. It was prepared as a solution
in sterile distilled water to give a fina) concentration eof 0.4 Mg /ml.
Cyclophosphamide obtained from Sigma Louadon Chemical Company Limited .
{(batch number,123F-0283) was used as the positive control compound for

Cell line and culture

-Chinese hamster ovary (CHO) cells, strain Ky -BH, were obtained from
BIBERA and stored in polypropylene ampoules at =-196°C in 90% feetal

calf serum and 10% dimathylsulphoxid@. The cells were routinely grown
and subcultured in Hams F12 medium {Imperial) Supplemented with 5% .
foetal calf serum {CGibce) at 379°C ip a humid atmosphere containing S%
carbon dioxide in 175 cm? plastic tissue culture flasks {Nunc).
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Preliminary toxicity test

A S0 ml culture of CHO cells was harvested as follows: The
supsrnatant medium was removed and the cells washed in 0.9% sterile
saline; 20 ml of 0.25% trypsin was then added for 30 seconds. The
trypsin solution was removed and the flask incubated at 37°C fer

10 minutes. The cells were then resuspended in 20 ml Hams F12 + 59
FCS and diluted to give 1.0 x 10°% cells/ml. Aligquots (S ml) of cells
were added to Nunc 25 cm? tissue culture flasks and the cultures
incubated at 37°C in a humid atmosphere containing S¥ carbon dioxide.

After 24 hours 1.2S ml of S-9 mix (see Appendix 1) was added to one
set of cultures followed by 62.5 Bl of various dilutions of the test
compound and of the solvent. To the second set of cultures (i.e.
without $-9 mix) SO ul of the dilutions of test compound and of the
solvent were added. Final concentrations of test compound in both
sets were 0.02, 0.03, 0.06, 0.13, 0.25, 0.5 and 1Y% v/v with single
flasks for each concentration and duplicate flasks for the solvent
control. The cultures without S5-9 mix were incubated in the presence
of the test compound for 20 hours.

Iwo hours after the addition of the test compound to those cultures
treated with S-9 mix, the medium containing the S-9 mix and test
compound was carefully removed and replaced with fresh Hams F12 + 5%
FCS. The cultures were returned to the incubator for a further

18 hours.

Harvesting, fixatien ang slide preparation

Three hours before the end of the 20 hour incubation period, mitotic
activity was arrested by the addition of colchicine to each culture at
a final concentration of 0.25 ug/mi. After the ircubation period the
medium was removed and discarded. 4 ml of 0.25% «rypsin solution was
then added. After 45 seconds this was removed and placed in a plastic
conical centrifuge tube. The flasks were thenm incubkated for

10 minutes at 37°C after which the cells were resuspended in Hams Fi12
+ 5% FCS. The cell Suspensions were placed with the trypsin solutien
in the centrifuge tubes, These cell suspensions were then centrifuged-
for 10 minutes at 200 x 'g'. The supernatant was discarded and the
cells resuspended in 2.5 ml 0.07 M KC1. After a 10 minute incubation
at room temperature the eell suspensions were centrifuged for

5 minutes at 110 x 'g’. The supernatant was discarded and 4 ml of
freshly prepared fixative (3 parts methanol : 1 part glaciz’ acetie
acid v/v) added. The cells were left in fixative for 2 - 3. hours,
then the pellets resuspended by repeated aspiration through a 20 gauge
needle, .centrifuged at 200 x 'g’ for 10 minutes, the supernatant
discarded, and the cell pellet resuspended in about 0.5 ml of fresh
fixative by repeated aspiration through a Pasteur pipette. Two drops
of this cell suspension were dropped onteo a ceold, pre-cleaned :
microscope slide. The slides were left to air-dry at room -
temperature, then stained in 10¥ Ciemsa. After air-drying they were
mounted in DPX.
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Microscopical examination for mitotic index

of test substance expected to cause a 50% reduction in the mitotic
index}. Where possible, this concentration, or the maximum achievable
concentration, wes used as the top dose in the main study. The
intermediate and low deoses were 50% and 10% of the top concentration.

Metaphase analysis

Cultures we:2 initiated and maintained as described in section (d).
After 24 hours incubation 1.25 ml of §-9 mix was added to one set of
cultures followed by 62.5 ul aliquots of various dilutions of the test
compound giving final concentrations of 0.1, 0.5 and 1% v/v. Two
cultures were treated at each dose level. Four cultures were treated
with 62.5 ul aliguots of the solvent control (sterile distilled
water), and two with the positive control compound, cyclophosphamide
at a final concentraticn ef 20 Mg/ml. Two additiomal cultures vere
dosed with cyclophosphamide at 15 and 17.5 pg/ml. The cultures were
then incubated at 37°C. To the remaining set of cultures (i.e.
without S$-9 mix) 50 ul aliquots of the test compound were added giving
final concentrations of 0.1, 0.5 and 1% v/v. S0 #l aliquots of the
solvent were added te four cultures, and mitomycin C, which was used
as the positive control at a final concentration of 0.4 ug/ml, was
added to twe cultures. The cultures were then incubated at 37°C. Two
hours after addition of test compound those cultures treated with S-9
mix had the medium carefully removed and replaced with fresh Hams Fi2
+ 5% FCS. The cultures were then returned teo the incubator for a
further 18 hours. . : )

All cultures were treated with colchicine, harvested, fixed and slides
prepared as described in section {e}. The slides were stained in 10%
Giemsa, mounted in DPX and coded. Metaphase spreads were identified
using a magnification of %160 and examined at a magnification of x1000
using an oil immersion cbjective. Approximately 100 metaphase figures
were examined where possible from each cuiture, with normally a
maximum of 25 from each slide. -

Storage of raw data

All slides and raw data, or exact copies therecf, together with a
master copy of this final report are leocated in the Archives of
Huntingdon Research Centre Ltd., Huntingden, Cambridgeshire, England.
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RESULTS .

PRELIMINARY TOXICITY TEST

Tha_mitotic indices of CHO cells treated with various concentrations
of PTB are shown in Table 1.

In the absence of $-9 mix, a decrease in mitotic index of
approximately 50% was observed at the highest concentration.

In the presence of S-9 mix, no decreasss in mitotic index were
observed in compound-treated cultures, compared with the negative
control value.

Consequently the maximum achievable concentration, 1% v/v, was used as
the highest dose for metaphase analysis in both the absence and
presence of metabelic activation. Intermediate and low doses were 0.5
and 0.1% v/v.

METAPHASE ANALYSIS

The effects of PTB on cultured CHO cells are shown in Table 2 in which
the number and type of chromosomal aberrations are recorded.

The positive contrecl compound in the absence of $-9 mix, mitomycin €
(0.4 ug/ml) caused statistically highly significant increases in the
proportion of metaphase figures containing aberrations when cempared
with the relevant sclvent control.

Cyclophosphamide at 20 ug/ml proved extremely toxic, and few metaphase
figures could be obtained from these cultures. However, two cultures
included in this experiment and treated with 15 and 17.5 pg/ml
cyclophosphamide showed large, statistically significant increases in
chromosomal aberrations thus demonstrating the efficacy of the

-9 mix. .

In the absence of $-9 mix, cultures treated with PTE showed very
slight but just statistically significant increases in the incidence
of chromesomal damege at the intermediate dose level {P<0.05) and the
highest dose level (P<0.05, {iancluding gap damage only)). However the
levels of chromosomal damage observed were well within the range of
historical control values for this laboratory (0-4.5%). Therefore
they are not considered to be indicative of clastegenic activity.

In the presence of metaboliec activation, there were no statistically
significant increases in the incidence of aberrant cells at any dose
level of PTH.
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CONCLUSION .

PIB has shown no evidence of clas

tegenic activity im this in vitre
cytogenetic test system. TT——
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TABLE 1

Preliminary toxicity test - mitotic indices of cultured CHO cells
treated with PTB

(a) Without metabelic setivation

Culture|Test agent|Concentration Mitotic index
number (% v/v)
Slide Slide %
a b Mean
1 sterile 1 20/1000118/1000 i3.73
2 distilled 55/1000(56/1000
water '

5 } -0:02 32/1000{39/1000] 3.55
] 0.03 45/1000|41/1000, 4.30
7 0.06 32/1000131/1000 3.15
8 PTB 0.13 40/1000| 3571000 3.75%
9 0.25 38/1000|34/1000] 3.65
10 } 0.5 36/1000}40/1000 3.80
i1 1 18/1000116/1000| 1.70

{(b) With metabolic activation

Culture;Test agent Concentration Mitotic index
number (% v/v)
Slide Slide %

a b Mean
ig sterile 1 30/100027/1000(}2.48
20 tdistilled 20/1000122/1000

water
23 0.62 $8/1000]/58/1000| 5.80
24 0.03 30/1000:31/1000) 3.85
25 0.06 39/1000140/1000 3.95
26 PTB ¢.13 . 61/160055/1000| 5.80
237 6.25 44/1000 4271000 4¢.30
28 .5 28/1000|28/1000; 2.80
.29 1 30/1000(24/1000| 2.70
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APPENDIX 1
Preparation of S-9 liver homogenate fraction

Animal used

Species: Rat.

Strain: CD rats of Spraéue-Dawley origin.

Source: . ‘Charles River, UK Limited,
Manston Read, Margate, Kent, England.

Age range: 6-8 weeks.

Weight range: 180-220 g. -
Diet: Labsure Rodent Diet LAD 1.
Number used: 10 males.

Stimulation of rat liver enzZymes

Mixed-function oxidase systems in the rat liver were stimulated
following a single i/p injection of Arocler 1254 {diluted in Arachis
oil to 200 mg/ml) at a dosage of S00 mg/kg. On the fifth day of
induction, following an overnight starvation, the rats were killed and
their livers aseptically removed. )

Preparation of liver homogenate S$-9

All steps were at 0-4°C using sterile solutions and glassware. The
livers were placed in beskers ¢containing 0.1S M KCL. After weighing,
livers were transferred to a beaker containing 3 velumes of 0.15 M KCl1

. and homogenised in an MSE top-drive homogeniser. This homogenate was

centrifuged for 10 minutes at 9000 x ‘g’ and the supernatant divided
into S ml aliguots. These were stored at ~80°C and tested before use,
with the carcinogen, 7,12=dimethylbenz(a)anthracene.

Preparation of S-9 mix

Each ml $~-9 mix contained:

5-9 fraction 0.1 ml
0.4 M MgCl, 0.02 ml
0.2 M NaHPO, (pH 7.4)- 0.5 ml
1.0 M glucose-&-phosphate = 0.005 ml
0.1 M NADP 0.0¢ ml
Distilled water 0.335 ml

All the above solutions were mixed and then filter-sterilised {apart
from the $-9 fraction which was added after filter-sterilisation of
the other $-9 mix components) . = A .

,‘§;%§ f
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BACTFRIAL REVERSE GENE MUZATION ASSAY - THE AMES TEST

The cbject of this study is to assess the mutagenic potential of the
test materisl in a bacterial system.

COMPOUND: Arcosolv PIB.
Sterage canditions: Stored at room temperature.

Appearance: Colourless liguid.

METHOD: The method used is as described in Appendix 1.

The experiments described in this report were carried out
between 6 August 1987 and 22 August 1987.

.

Sclvent: Ethanol.
Dese levels: Dose range finding test: 5000, 500, 50, 5 upgsplate.

Mutatien tests: S000, 1500, 500, 150, &0 ug/plate.

RESULTS

The revertant colony counts for Arcosolv PTB obtained in the dose
range finding test are shown in Table 1. Arcosolv PIB was not toxic
towards the tester strains. Therefore 5000 ug/plate was chosen as the top
dose level in the mutation tests.

The mean number of revertant colonies, together with the individual
plate counts for Arcosclv PTB ebtained in the first mutation test with
tester strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100 sre shown in
Table 2. Positive ceontrol mutability checks are shown im Table 3.

The mean number of revertant colonies, together with the individual
plate counts for Arcesolv PTB obtained in the second mutation test with
tester strains TA 1535, TA 1537, TA 1538, TA 98 and TA 100 are shown in
Table 4. Positive control mutability checks are shown in Table 5.

Ne substantial increases in revertant coleny numbers of any of the
five tester strains were observed following treatment with Arcosolv PIB at

any dose level, either in the presence or absence of metabolic gctivation
{S=2 mizn).




%

.. CONCLUSIONS AND COMMENTS

It is concluded that no evidence of mutagenic potential of
Arcosolv PTB was obtained in this bacterial test system at the dose levels
used.
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APPENDIX 1

Experimental Protocol

1. MATERIALS

Bacterial strains

Thé following strains will be used in the Ames test:

S.typhimurium TA 1535 his G46 rfa"s uvr B

S.typhimurium TA 1537 his C3076 rfa~a uvr B~
S.typhimurium TA 1538 his D3052 rfa“A uvr B~
S.typhimuriuwa TA 98 his D3052 rfa"A uvr B°R®
S.typhimurium TA 100 his C46 rfa~a uvr B°R®

All five strains are defective in DNA repair capacity (& uvr
B") and have a defective lipopolysaccharide barrier on the cell
wall (rfa”). These two properties confer extra semsitivity to
DNA damage and also greater permeability of large molecules
into the cell. Strains TA 98 and TA 100 alsoc contain a
resistance transfer factor (plasmid pKM 101). This factor,
which confers resistance to ampicillin, enhances the operation
of an error-prone repair system.

The strains are tested routinely for cell membrane permeability
and where applicable for ampicillin resistance.

For use in tests sub-cultures are grown in Nutrient Broth
{Cxoid) at 37°C for 18 hours. This culture provides
approximately 2 x 10? organisms per ml which is assessed by
cell counting.

Positive coatrols

{(a) With $-9 mix

2-Amincanthracene at 2 pg/plate for strains TA 1535 and
TA 1537.

Z2-Amincanthracene at 0.5 pg/plate for strains TA 1538,
T& 98 and TA 100.

{b} Without $-9 mix

2=-Nitrofluorene at 2 ug/plate for strain TA 1538.

Z2-Nitrofluorene at 1 ug/plate for strain TA 98.

9-Aminoacridine at 80 ug/plate for straim TA 1537.

N-ethyl-N’-nitro-N-nitrosoguanidine at 5 ug/plate for
strain TA 153S. »

N-ethyl-N'’-nitro-N-nitrosoguanidine at 3 ug/plate for
strain TA 100. :

2. PROCEDURE

2.1

(5)

Preliminary toxicity test

The following procedure is carried cut on each bacterial
strain:

Four concentrations of test substance are assessed for toxicity
using the five tester strains. The highest concentration is
usually 0.05 g of test substance dissolved in 1 ml of solvent.
Three 10-fold serial dilutions of the top concentration are
alsoc tested. The chosen solvent is used as the negative
control.
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APPENDIX 1

{continued)

0.1 ml of an overnight bacterial culture containing
approzimately 2 x 10? cells/ml, and 0.5 ml S~9 mix (see Section
3) or 0.5 ml 0.1 ¥ sodium phosphate buffer (pH 7.4) are placed
in glass bijou bottles. 0.1 ml of the test solution iz added
followed by 2 ml histidine deficient agar. The mixture is
thoroughly shaken and overlaid onto previously prepared plates
containing 20 ml minimal agar. Single petrl dishes are used
for each dose level. They are incubated at 37°C for 72 hours.
After this period the plates are examined for the appearance of

using a Biotran Auteomatic Colony Counter. Any toxic effects of
the test substance are detected by a substantial reduction in
revertant ceolony counts or by the absence of a complete
background bacterial lawn.

Ames test procedure

(a) Without metabolic activation
The following procedure is carried out on each tester strain.

0.1 ml aliguots of bacterial suspension and 0.5 ml of sterile
0.1 M sodium phosphate buffer (pH 7.4) are added to each of one
set of sterile bijou bottles.

0.1 ml of the test compound is added to cultures at five
concentrations separated by half-log 10 intervals. The
negative control is the chosen solvent. The appropriate
positive contrel is also ;ncluded. 3 bottles are used at each
dose level.

2.0 ml of histidine deficient agar is added to each of the
bottles, thoroughly mixed and then overlaid ontoc previously
prepared plates containing 20 ml of minimal agar. Plates are
incubated for 72 hours at 37°C.

Colenies are counted using a Biotran Automatic Colony Counter,
and the mean number of revertant ceolonies per treatment group
assessed.

(b} With metabelic activation

Methodology is as described im 2.2 (a) except that 0.5 ml of
liver homogenate S-9 mix (see Section 3) is added fo bijou

bottles in place of sterile buffer.

Second mutation test

The procedure outlined in Sectien 2.2 is repeated at a later

date; though the concentrations of test substance used in the
second test may be altered, if the results of the first test

indicate this may be expedient.
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APPENDIX 1

{continued)

PREPARATION OF LIVER HOMOGENATE S-9 FRACTION

Species: Rat

Strain:- cD (SPrague-Dawley;derived).

Source: Charles River UK Limiéed, Manston
Reoad, Margate, Kent, England.

Age range: 7-8 weeks on arrival.

Weight range: 180~220 g on arrival.

Diet: Labsure's Laboratery Diet Mo. 1.

Number used: 7-13

Stimulation of rat liver enzymes

Mizxed-function oxidase Systems in the rat liver are stimulated
following a single i/p injection of Aroclor 1254 (diluted in Arachis
oil to 200 mg/ml) at a dosage of 500 mg/kg. On the fifth day of

induction, following an overnight starvation, the rats are killed and
their livers aseptically removed.

Preparation of liver homogenate "S-9%

i. All steps are at 0-4°C using sterile solutions and glassware.
The livers are placed in beakers containing 0.15 M petassium
chloride. After weighing, livers are transferred to a beaker
containing 0.15 M KCI (the volume of KCl in ml is eguivalent to
3 times the weight of liver in gram), minced with a sterile
scalpel and homogenized in an MSE top~drive homogenizer. This
homogenate is centrifuged for 10 minutes at 9000 x 'g' and the
supernatant divided into 15 ml aliquots. These are frozen on
dry ice and stored at -80°C, and tested with the carcinogen
7,12~dimethylbenzanthracene before use.

il Preparation of "S-9 mix"

S-9 mix contains: $-9 fraction {107 v/v), Mg Cl; (8 mM), KC1
(33 mM), sodium orthophosphate buffer pH 7.4 (100 mM), se~6-

phosphate (5 mM}, NADP (¢ mM). All the cofactors are filter-
sterilized before use. -

ASSESSMENT OF RESULTS

The mean number of revertant colonies for all treatment groups is
compared with those obtained for negative and pesitive control
groups. The effect of metabolic activation is assessed by comparing
the results obtained both in the presence and absence of the liver
microsemal fraction for each treatment group.

A compound is deemed to provide evidence of mutagenic potential if
(1) a statistically significant dose-related increase in the anumber
of revertant colonies is obtained in twe separate 2xXperiments, and
(2} the increase in the number of revertant colonies is at least
twice the concurrent selvent control value.
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APPENDIX 1

(continued)

MAINTENANGCE QF RECORDS

£11 data are kept in a loose-leaved laboratory notebook which is held
in the Department of Mutagenesis and later transferred, together with
a mastercopy of the final report, to the Archive Department,
Huntingdon Research Centre Ltd., Huntingdon, Cambs, U.K.
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SUMMARY

Five groups of Fischer-344 rats were treated by inhalation 5 days.a
week for 13 weeks with Arcosolv PTB at concentrations of 25, 80, 250 and 750
ppm followed by 3 weeks regression. An air control group was treated
similarly in all respects except it received only room air during inhalation
exposure. Subgroups were removed after 4 and 13 weeks of treatment and
subjected to clinical pathology and gross and histopathological examination.

No clinical signs related to treatment were observed. Body weight
gain, food consumption, ophthalmology, hematology and blood biochemistry were
unaffected by treatment. A slight increase in trace amounts of urinary occult
blood was observed in treated males after 13 weeks and 2 weeks regression.
There was no histopathological finding in the kidney which could be correlated
with this marginal finding. Furthermore, there was no change in the
peripheral blood profile, bone marrow hematopoiesis or hemosiderin deposition
in kidney, liver or spleen which could be related to hemolysis in the treated
animals.

A significant weight increase (in terms of both absclute and
re]atlve weight) was observed in the liver and kidney of males and females and
in the spleen of males treated with the test article. Liver weight change was
. apparent in males after 4 weeks of treatment and in both sexes after 13 weeks
of treatment. The magnitude of weight gain generally increased with dose
level. Kidney and spleen weight increases were apparent after 13 weeks of
treatment, and only liver weight remained significantly elevated after 3 weeks
regression. The weight increase in these organs occurred in the absence of
any histopathologic change and may represent an adaptive response to treatment
with the test articie.

There was no gross or histopathological finding in any tissue which
could be attributed to treatment with the test article.

In conclusion, exposure of rats to Arcosolv PTB vapor at
concentrations up to 750 ppm for 13 weeks produced no evidence of toxicity.
Weight increase of several organs was not associated with h1stopathology and
may represent an adaptive response to treatment. |

\3\
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INTRODUCTION

The objective of this study was to investigate the potential
toxicity of ArcosolviM PTB when administered by inhalation for 6 h daily,
5 days per week for 13 weeks minimum, followed by a 3-week regression period.
Test groups were exposed to concentrations of 25, 80, 250 and 750 ppm, and an

air control group was treated similarly in all respects except it received
only room air. '

The animals arrived at Bio-Research Laboratories Ltd. on October 2,
1984. The first treatment occurred on October 22, 1984, and the last necropsy
of the 3-week regression animals took place on February 20, 1985.

The study was performed at Bio-Research Laboratories Ltd., 87
Senneville Road, Senneville, Quebec, Canada. The study was conducted in com-
pliance with the Good Laboratory Practice Regulations of EPA TOSCA (40 CFR
Part 792). A1l data, the protocol, reports, tissue specimens and samples

collected as a result of this study have been retained in the scientific
archives of Bio- Research Laboratories Ltd. ‘
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EXPERIMENTAL PROCEDURES

Test Article

ArcosolviM pTB (propylene glycol tertiary butyl ether), a clear, col-
orless liquid, was received from ARCO Chemical Company, Newtown Sguare,
Pennsylvania. Shipments were received on September 4, 1984 (1 gallon),
October 10, 1984 (2 x 5 gallons) and November 27, 1984 (2 x 5 galions).
Documentation accompanying the test article stated it to be stable. Gas
chromatographic analysis, conducted by ARCO and accompanying the . test
article, verified it to be approximately 99% pure with the primary jsomer

comprising approximately 95% and a second isomer comprising approximately
4 to 5%.

The test article was stored at room temperature out of direct light.

Test article from the October 10, 1984 and November 27, 1984 shipments
were used on this study.

Test System '

8. Receipt

Five hundred and ninety-four (301 male and 293 female) Fischer-344 CDF
(F-344) rats (Rattus norvegicus) were received from Charles River
Breeding Laboratories, Kingston, N.Y., via Charies River Canada, St.
Constant, Quebec. The animals were 4 to 5 weeks of age and their body

weight ranged from 30 to 58 g (males) and 31 to 59 g (females) at
receipt. ’

The animals were examined by a veterinarian or veterinary aide after
receipt to ensure "normal* health. Four males and 16 females were
rejected based on this examination. In addition, two female cage
mates were found dead, considered due to inability to operate the
watering systems, three days after receipt.

b. Housing and Maintenance

Upon receipt, animals were housed in pairs separately by sex in stain-
less steel mesh-bottomed metal cages equipped with an automatic water-

ing valve and an additional water bottle. Tail bars were used to
identify cage mates.
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During the second week of acclimation after assignment to groups, cage

mates were separated and all animals were housed individually in

stainless steel mesh-bottomed metal cages equipped with an automatic

watering valve. All cages were labeled with a color-coded card indi-

cating project, group and animal numbers as well as sex, dosage level

and animal identification code. Each animal was uniquely ddentified
. by a standard system of ear notches and tail bars,

Each animal had ad libitum access to tap water via an automatic water-
ing system and certified Purina Rodent Chew #5002 except -during
inhalation treatment. The tap water and diet were routinely analyzed
by Bio-Research Laboratories Ltd. and Purina, respectively, and there
were no contaminants known to be present in either which could be
reasonably expected to interfere with the purpose or quality of this

study., Representative analyses of Bio-Research's tap water are
presented in Appendices 1 and 2.

The animals were maintained on a 12-h Tight, 12-h dark photoperiod in
@ temperature and humidity controlled environment. The daily average
temperature and relative humidity in the animal room throughout the
study ranged from 19.3 to 22.7°C and 36 to 71%, respectively. On one
occasion during study week 1, the average temperature in the animal
room for a 12-h interval was 29.8°C, with a high of 32.9°C. This
temperature elevation was a result of a brief malfunction of the air
cooling system supplying the animal room. During this period, the

animals were observed to be less active than ‘usual but were otherwise
normal,

- €. Randomization and Assignment to Groups

Prior to assignment of animals to study groups, 10 male and 10 female
rats were randomly selected from the population as a health screen and
were subjected to clinical 1laboratory investigations (hematology,
blood chemistry and urinalysis) and gross pathology.

Two hundred and fifty male and 250 female rats were randomly selected
from the remaining population using a computer-based randem number
generator, and assigned separately by sex to § groups each of 50 males
and 50 females.  Animals at the extremes of the body weight range
greater than 2 standard deviations from the mean were excluded during
animal assignment. A Bartlett's homogeneity of variance test between
the group body weight mezns of each sex after animal assignment con-
firmed a similar body weight distribution in the various groups.

QX
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Target Dose Animal Numbers
Group * Level (ppm) Males Females
Air control 0 1001-1050 1501-1550
Arcosolv PTB 25 2001-2050 2501-2550
Arcosolv PTB 80 3001-3050 3501-3550
Arcosolvy PTB 250 4001-4050 4501-4550
Arcosolv PTB 750 5001-5050 5501-5550

U b L) P =

Following the pre-study ophthalmological examination, 13 males and ]
females from the various groups were replaced by healthy spares of
similar body weight. These animals assumed the same animal number and
I.D. code as the animals they replaced., Twenty of the remaining spare
animals (10/sex) were retained in the animal room for the duration of

the study and the balance were sacrificed.

Study animals from each group were randomly selected and sacrificed
throughout the study according to the following schedule:

Number of Animals Sacrificed After

Sex 4 Weeks Rx 13 Weeks Rx 4 Weeks RegressionA
Male 10/group _ 20/group 10/group
Female 10/group 20/group 10/group

AInitiaﬂy, the study protocoil specified a 4-week regression period
following 13 weeks of treatment. The animals identified for the 4-
week regression sacrifice were treated for an additional 8 days in
order that a possible effect of treatment on urinalysis could be more
fully examined in al} groups. This additional treatment reduced the
regression period from 4 to 3 weeks.

The remaining 10 animals of each sex in each group were observed
throughout 13 weeks of treatment for hematuria indicative of a hemato-
Togical effect of treatment. No evidence of hematuria was observed
throughout treatment, and these animals were discarded at the end of
treatment. )
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Treatment by Inhalation

de

Inhalation Exposure Equipment

Five 36-inch cubed stainless steel and glass whole-body exposure cham-
bers were utilized in this experiment. On each %treatment day, a com-
plete group of rats was housed in each chamber. While in the cham-
bers, the rats were retained in stainless steel wire mesh compart-
mentalized cages with each compartment measuring 7 x 4 x 3 dinches.
Neither food nor water was available while the animals were in the
inhalation chamber.

Air was drawn through the chambers by means of a low-pressure vacuum
pump. Inlet air entered at the top of the chamber and was exhausted
at the bottom. Flow rate through the chamber was measured in the
exhaust line of each chamber by measuring on a magnehelic gauge the
pressure differential across an orifice plate. This gauge was cali-
brated against a conventional ball-type flowmeter.

Flow rate through each inhalation chamber was set at 200 L/min to
maintain a chamber enviromment of 20-24°C, 40-60% R.H. and at least
18% 02 given the present animal loading conditions. Any deviation
in chamber temperature and/or relative humidity was minor and was
without effect on the purpose or outcome of the study. Exhaust air
was drawn from the chambers and passed through an activated charcoal
filtration system before being eliminated from the facility.

Test Atmosphere Generation

The test atmospheres of Arcosolv PTB were generated by passing de-
humidified, compressed air upward through a vertical glass column 75
cm in height and 4 cm in diameter and filled with 6 mm diameter glass
beads. The test article was metered into the column 8 cm above the
bottom using a variable-speed peristaltic pump, and was carried upward
throughout the bead bed by the generater air supply and vaporized.
The vapor from the generator column was delivered to the inhalation

-chamber inlet port where it was mixed with the chamber air supply.

The various chamber concentrations were achieved by altering the rate
of test article delivery onto the column and by adjusting the rate of
airflow through the column. The air controi group alse received de-
humidified compressed air through a glass bead column at the same rate

as the treated groups, but in this case no test art1c1e was metered
onto the column.
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Nominal chamber concentrations were determined daily for each group by
calculating the amount of test article consumed per liter of air pass-

* ing through the inhalation chamber.

Frequency and Duration of Treatment

Exposure of ‘the animals in the various groups to either air or the
test article was conducted 5 days a week for 13 weeks minimum. A1l
sacrificed animals were treated up to the day prior to necropsy.

Fach exposure period was 6 hours in duration, with time zero being
defined as that point in time at which 95% of the desired concentra-
tion of test article had been established within the chamber. Flow
rates through the chamber and generating equipment were adjusted in
preliminary work so that a tgg of approximately 30 wminutes was
attained. The generating equipment ran for a period of 6 h/day.

4, Monitoring of Experimental Atmospheres

a.

Infrared Gas Analysis

Chamber test article concentration was measured on an hourly basis

each day using a MIRAN 1A infrared gas-analyzer set a an analytical
wavelength of 8.35 microns and a pathlength of 3.75 m. Prior to the

study, the instrument was calibrated by a triplicate series of inject-
jons of the test article into the gas -<ell. The test articie concen-
tration in the cell after esach injection was calculated as follows:

ul x d x HVG
Mi L

C (ppm)

where. ul = test article volume injected (ulL)

d = test article density, 0.87 g/mL
MW = test article molecular weight, 131 g/mole
MVG = molar volume of a gas at 25°C, 24,470 mL

L = closed cell volume, 5.64 L

A calibration curve of infrared absorbance versus test article concen-
tration was plotted.

The calibration curve was verified daily prior to the start of treat-
ment by a single liquid injection of the test article.




. system. Sampling progressed sequentially from Group 1 (air control)
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Air samples were collected hourly from each chamber through a sampling
manifold at a rate of approximately 5 L/min and delivered to the MIRAN
analyzer. Additional sampies were collected on occasion to verify the
initial samples or to monitor adjustments made to the generation

through to 6roup 5 (higl dose). The MIRAN analyzer and sampling mani-
fold were purged with air from the control chamber and the analyzer
was zeroed between samples from the various test chambers. The cham-
ber concentration of test article in each group was determined from
the absorbance values recorded and the calibration curve.

Gas Chromatographic Analysis

Gas chromatographic analysis of chamber atmospheres was performed dur-
ing preliminary chamber work, daily during the first 3 weeks of treat-
ment and weekly thereafter. Additional samples were collected on
occasion to verify findings of previous samples. Air samples were
collected from each chamber and passed through a sintered glass gas
washing bottle containing a known volume of methanol. Aliguots of the
liquid sample were assayed by gas chromatography using the procedures
described in the Analytical Chemist's Report (Table 1).

Arcosb]v PTB concentrations in the inhalation chambers were calculated
from the GC analysis as follows: T

C (ppm) = A x B x MVG

Mk S
"where A = 6C concentration of Arcosolv (mg/mL)
’ B = final volume of methanol in bubbler (mL)
MW = test article molecular weight, 131 g/mole
MYG = molar volume of gas at 25°C, 24,470 mL
S = air volume sampled, L

Chamber Conditions

Chamber airflow was monitored and recorded hal f-hourly during treat-
ment, and the temperature and relative humidity in the dirhalation
laboratory and chambers were recorded hourly during treatment by means
of Abbeon~-Lufft thermohygrometers.

=3
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. 5. Observations During Life

a. Clinical Examinations

A1l animals underwent twice daily observations for mortality or mor-

- bidity as well as an individual post-treatment examination each day.
Abnormal animals identified in this examination were seen by the
veterinary staff weekly until they returned to normal.

White tray paper was placed under each animal's cage and was examined
daily during the first 3 weeks of treatment for red staining indica-
tive of blood in the urine. "If red staining was observed, the tray
paper was analyzed for blood pigment (Hematest tabiet). From week 4
onward throughout treatment, white tray papers were placed under the
cages of Group 1 and 5 animals only.

b. Body Weight
During the acclimatization and treatment periods, animais were
individually weighed on a weekly basis. Animals were also weighed on
the day of terminal sacrifice (starved body weight} and immediately
prior to sacrifice at necropsy. .

c. Food Consumption

Individual food consumption was determined weekly during the second
week of acclimatization and during the treatment period.

d. Ophthalmology

The eyes of all animals (except the health screen) were examined with
a direct ophthalmoscope and a slit lamp prior to any exposures and
prior to necropsy for those animals sacrificed after 4 and 13 weeks of
‘treatment. The assessment after 4 and 13 weeks included a corneal
examination with fluorescein.

e. Clinical Laboratory Studies

Hematology, clinical chemistry and urinalysis were performed on 10
rats of each sex (health screen) during the pretreatment pericd and on
10 rats of each sex in Groups 1 and 5 after 4 and 13 weeks of treat-
ment. The animals identified for the regression sacrifice (10/sex/
group) had a urine analysis performed after the last dinhalation
exposure during the 15th ¢reatment week and also 2 weeks into the
3-week regression period.

VA9
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Urine samples from the health’ screen and after 4-and 13 weeks were
collected by placing the animals 1in metabolism cages overnight
(16-hour collection period), during which time they were deprived of
food and water. Due to insufficient volume for analysis of  some of
- these samples, the last urine collection in the regression animals was
preceded by "water loading” the animals with 10 mL/kg body weight.

Blood samples for clinical chemistry were obtained immediately prior
to termination following overnight withdrawal of food. Samples were
collected from the abdominal aorta following anesthesia by intraperi-
toneal injection of sodium pentobarbital. Ten samples/sex/group, from
Groups 1 and 5, were analyzed initially, and the remaining samples
were stored frozen in the event that analysis of the lower dose levels
was required.

Blood samples for hematology were obtained from the abdomimal aorta at
necropsy and collected using EDTA as anticoagulant.

The ‘methods used in the laboratory investigations are presented in
Appendix 32.

6. Terminal Investigations

a. Gross Pathology and Organ Weights

Prior to the commencement of treatment, 10 male and 10 female rats
designated for health-screen evaluxtion were killed by exsanguination
from the abdominal aorta after anesthesia by intraperitoneal injection
of sodium pentobarbital and were then subjected to external and
internal gross examination. No organ weights or tissue samples were
collected.

After 4 and 13 weeks of treatment and after 3 weeks regression,
animals were randomly selected {(10/sex/group at the 4-week and
regression kiils, and 20/sex/group at the 13-week kill), sacrificed by
exsanguination under anesthesia and necropsied. The sacrifices at
each occasion were spread across several days, and a similar
proportion cf rats from each sex and group was killed on any one day.
Animals awaiting recropsy were treated up to the day prior to kill.
A1l animals were fasted overnight before scheduled sacrifice.

A complete necropsy was conducted immediately on any animal kiiled
during the study.

s
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external examination,

including identification of all clinically recordsd lesions, as well
as a detailed internal examination.

The following organs from each animal {except the heaith screen) were

dissected free of fat and weighed,

together,

- adrenals

brain
heart

kidneys
liver
Tungs with trachea

Paired organs were weighed

pituitary
spleen
testes

Tissue Preservation

On completion of the necropsy, the following tissues and organs were
retained. 10% neutral buffered formalin was used for fixation and
preservation unless otherwise indicated.

animal liver (sample of seminal vesicles
identification 2 lobes) . skeletal muscle

adrenals lungs (sample of skin

aorta (thoracic) . 2 lobes) spiral cord (cervical)

bone. (sternum with 1ymph nodes (mesenter1c spleen :
bone marrow) and bronchial) stomach

brain mammary gland testes®

cecum (inguinal)®* thymus

colon nasal passages and thyroid jobes {(and

duodenum sinuses** parathyroids)?

epididymides* optic nerves** trachea’

esophagus ovaries urinary bladder

eyes* oviducts uterus (body and

heart pancreas cervix)

ileum pituitary vagina

jejunum prostate any abnormalities as

kidneys rectum defined by the

lacrimai gland salivary glands pathologist

larynx :

sciatic nerve

*Fixed in Zenker's fluid (sacrificed animals only).
**Decalcified prior to sectioning and staining.
*0nly examined histopathologically where present in routine sectaons

of eyes f{optic nerves), thyroid (parathyroids) or skin (mammary
gland) .

oot




1.

.13 . PROJECT NOD. B1910

RESULTS

Inhalation Chamber Concentrations

a. Infrared Gas Analysis

Weekly mean chamber concentrations of Arcosolv PTB are presented in

Table 7. Hourly vaiues and the daily means are presented in Appendix
3. Daily nominal concentrations appear in Appendix 4. ‘

Bio-Research's Time Notation System is described in Table 5.

The weekly mean concentrations were generally close to target levels.
Weekly mean values during the study for the varicus groups were as
follows: Group 2 - 23.3 to 33.4 ppm (target 25 ppm), Group 3 - 71.4
to 90.5 ppm (target 80 ppm), Group 4 - 229.2 to 257.8 ppm {target 250
ppm) and Group 5 - 658.6 to. 785.5 ppm (target 750 ppm). The overall
mean concentrations for the study were 28.3 ppm, 81.5 ppm, 243.Z ppm
and 708.7 ppm for Groups 2, 3, 4 and 5 respectively,

On.a given day, chamber concentrations were generaily stable and fluct-
uations (more frequently experienced during the first week) were usual-
ly related to brief technical difficulties with the generation system.,

Nominal chamber concentrations for each group {calculated as the quant-
ity of test article consumed per liter of chamber air and expressed in
ppm) closely paralleled the infrared chamber concentrations on a daily
basis during the study. Actual concentrations were generally greater
than 85-30% of the nominal concentrations.

Gas Chromatographic Analysis

Results of the gas chromatographic analysis of chamber samples collect-
ed during the study appear in Appendix 5. These data are presented
together with the Miran concentrations measured at approximately the
same timepoint during each exposure.

The primary purpose of the gas chromatographic analysis for this study
was to document the proportionality of the two isomers of the vapor-
ized ‘test article in the chamber. This was done by comparing the
relative peak areas ur peak heights of the isomers in chromatograms of

- chamber samples with the relative peak areas or heights of

chromatograms of liquid Arcosolv standards. Chambep vapor samples and
liquid standards analyzed during pre-study chamber atmosphere valida-
tion contained the two isemers in the following proportions:

Sample Primary Isomer Secondary Isomer
Arcosolv Standard 96,02 4.0%
Group 2 96.4% 3.6%
Group 3 86.6% 3.4%
, Group 4 96.6% 3.4%

Group 5 96.4% . 3.6%
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Secondarily, the GC analysis served as back-up to the Miran analysis.
The chamber concentrations, as measured by gas chromatography, were
generally lower than the concentrations measured by infrared analysis.
Efforts made during the course of the study to enhance the agreement
between the two methods of analysis produced some fimprovement; how-
ever, the concentrations measured by GC continued to be lower than the
corresponding infrared gas analyses. It is possible that facters such
as the solubility of Arcosolv in the collection solvent or the effect
of temperature on the scrubber collection efficiency contributed to
the disagreement between the two analyses.

a.

Health Screen Assessment

Results of the health screen laboratory investigations (hematology,
blood chemistry and urinalysis) on randomly selected animals prior to
the start of treatment appear in Appendices & and 7 for males and
females. The Clinical Pathologist’'s report appears in Table 4.

The data dcmonstrated no unusual findings im clinical pathology.
Gross pathological examination of the animals revealed nc abnormal-
ities, Therefore, the health status of the animal population for this
study was concluded to be good.

Clinical Examinations

- Male rat No. 3036 (Group 3 - 80 ppm) was sacrificed on study day 42

" was observed in this animal.

The Veterinarian’'s report is presented in Table 2.

There were no deaths or abnormal clinical observativas during the
study which were considered to be related to treatment with the test
article,

after having Tost use of a hindlimb. HNo gross pathological finding

During the first week of "treatment, a majority of animals from all
groups including the air control group and "room spares" were observed
to have reddish-brown spotting on the tray papers beneath the cages. .
The spotting occurred at random under the cages and was not localized
in areas of urine staining, indicating that the source of the red
spotting was not urinary. Representative samples of tray paper {rom
each group were tested for occult blood using the Hematest tablet agd
found to be positive. The spotting disappeared in all but a few ani-
mals towards the end of the second week of the study and had complete-
1y ended by the fourth week. ‘
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During the first ‘and second weeks of exposure, several animals also
disptayed mild clinical symptoms suggestive of iafection with zialge
dacryoadenitis virus’ (respiratory sounds, nasal d%st.barge and/or eys
discharge or redness). Sero'log*ica'l tests of 5 “room spares” were
performed on two occasions to confim a diagnosis, and these
evaluations demonstrated significant antibody titers for rat corona
virus/ sialodacryoadenitis virus (Appendix 8). The red spotting
observed on tray papers was, therefore, er’!y related to nasal
discharge symptomatic of this infection. Due to the transient nature
and mild severity of the clinical symptoms, it is considered unlikely

that the viral infection affected the purpose or outcone of the
study,

Clinical signs observed infrequently in animals of both treated and
control groups included eye opacity, urcgenital fur staining, ocular

discharge and moist respiratory rales, all of which were considered
unrelated to treatment.

c. Body Weight

Mean body weight.data are presented in Table 8, and the individual

data appear din Appendices 9 and 10 for males and - females,
respectively. '

There was no effect of treatment on body weight gain during the
study.

Mean body weight for the various groups was similar during the treat-
ment and regression periods. A statistically significant increase in

body weight of Group 2 males (25 ppm) at weeks 11 to 13 was considered
unrelated to treatment.

Food Consumption

Mean food consumption is presented in Table 9, and the individual data
appear in Appendices 11 and 12 for males and females.

A trend to marginally higher food consumption in treated animals was
observed from approximately week 6 omward; however, statistically
significant differences were sporadic and in most instances involved
several treated groups during a given week (e.g., Temales during weeks
6 and 8, males during weeks 9 and 11). The magnitude of increase was
approximately 2 to 5%, and there was no evidence of a dose-related
effect. Larger intreases were occasionally seen and occurred during
both the treatment and regmsswn phases ef the study (approximately
8%—and—13 ip—~2-fe .82 9% in Group 5 males

aesdﬁrw;rs 3 and 4 fﬂmalesat week 15, aﬁzin Group 5 females aﬁ wesk
15).
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In conclusion, the apparent marginal increase in fuod consumption of
treated animals is of doubtful significance given the small change

observed, a lack of dose response and the infrequency of statistical
significance,

* Ophthalmolegy

The Ophthalmologist's report is presented in Table 3, and the Veter-~
inarian’s report summarizing the corneal examination with fluorescein
is presented in Table 2.

There was no effect of treatment with Arcosolv PTB on the eye,

Among the animals sacrificed after 4 weeks treatment, several from
both the treated and control groups displayed minor abnormalities of
the cornea consisting of small areas of opacity {8 males) or small
granules, possibly protein, on the endothelium (1 maie).

After 13 weeks of treatment, areas of corneal fluorescein staining
were frequmtly observed in males of all groups: however, the highest
incidence of this finding was observed in the air control group (60%
of males), and the lowest incidence occurred in the high dose group

(30% of males). Up to 10% of females in the various groups displayed

corneal fluorescein staining. Other incidental findings dincluded
hyphema in the anterior chamber of one eye {likely related to
mydriasis}, of rat 1522 a corneal ulcer with neovascuiarization in rat
4005 and an area of peripheral corneal edema in rat 4546.

Clinical Laboratory Studies

i. Hematol ogy

Mean hemograms for Groups 1 and § after 4 and 13 weeks of treat-
ment are presented in Tables 10 to 13, and the individual data
appear in Appendices 14 to 17. The legend for hemograms appears
in Appendix 13, and the Clinical Pathologist’s report is
presented in Table 4. -

The hemograms wer2 unaffected by treatment with Arcosolv PTB.
The mean and range of values for the various parameters were
similar in treated and control animals. Statistically signifi-
cant differences between the treated and control groups were
observed for several parameters (mean corpuscular hemoglobin in
males and hemocglebin in females after 4 weaks of treatment, mean
corpuscular volume in males and white blood cell count in females
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after 13 weeks of treatment). These changes were small in
magnitude, were within the range of normal variation and were
observed 1in one .sex and at one assessment oniy. Thev were
therefore considered to be unrelated to treatment. :

Blood Biochemistry

Mean values for the blood biochemical anaiyses after 4 and 13
weeks of treatment are presented in Tables 14 to 17, and the
individual values are presented in Appendices 18 and 21.

Treatment with Arcosolv PTB had no effect osn clinical chemistry.
The means and range of individual values in the treated and
control groups were similar. Statistically significant
differences (serum chlorine in males at week 4, total protein in
females at week 13) were small and within normal ranges, occurrad
in one sex at one occasion only and were unrelated to treatment.

11i. Uripalysis

Individual values of the urine analysis performed .during the
fourth and thirteenth week of treatment are presented in
Appendices 23 and 26. Urine analyses performed on regression
animals after 14 weeks of treatment and after two weeks of
regression appear in Appendices 27 to 30. Mean values of urinary
specific gravity appear in Appendix 31. A legend for urinalysis
is given in Appendix 22.

The range of values for the various parameters was similar in
treated and control groups. )

There was a slightly higher frequency of trace quantities of
occult blood in the urine -of treated miles, particularly in the.
assessments at the end of the treatment and the regression
periods. This apparent effect may have been related to
treatment; however, there was no histopathoiogical change
observed in the kidney, liver, spleen or bone mareow, or change
in the peripheral blood profile of animals treated for 4 or 13
weeks which was suggestive of hemolysis and which could be
correlated with this marginal finding. :

3. Postmortem Observations

o

Orcan Heights

Mean absolute organ weights of animals sacrificed after 4 and 13 weeks
of treatment and after 3 weeks regression are presented in Tables 18
to 23, and mean organ weights relative to body weight appaar in Tables
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24 to 29. Individeal, absolute and relative organ weight data are
presented in Appendices 33 to 44.

Statistically significant differences were frequently seen in liver,
spleen and kidney veights of treated animals compared to the control.

Liver weight was significantly increased in teras of ebselute and/op
relative weight in Group 4 and 5 males afker 4 weeks of treatment, in
Group 2 to 5 males after 13 weeks of treatment and in Group 4 and §
males after 4 weeks regression In females, significant differences
were observed in Groups 4 apd 5 at the 13 week assessment and in
Group 5 at 3 weeks regression. The magnitude of increase ranged from
approximately 4 to 16%, with the largest increases observed in males.,
Within each sex the largest increases were observed in high-dose
animals after 13 weeks of trecatment. Some reduction in liver weight
increase was observed after 3 weeks of regression in treated animals
of both sexes.

Significantly increased spleen weight was observed in Group 2, 3 and §
males and in Group 2 and 3 females (absolute weight) z ter 13 weeks of
treatment. A trend to increased weight was observed 1in Group 4 males
at week 13 and in Group 2 to 5 males at 3 weeks regression. Similar
trends were not seen in females. In terms of relative weight, Group 5
males were significantly different from controls after 13 weeks of
treatment, and increased weight, although not significant, was seen in
. Group 4 males at week 13 and in Group 5 males at 3 weeks regression,
The frequent spleen weight ircrease observed in treated males after 13
weeks 1is possibly related to treatment. The change observed dn
females of the low- and intermediate-dose groups at week 13 is unlike-
ly related to the test article. :

Absolute and/or relative kidney weight was significantly increased in
Group 3, 4 and 5 males and Group 5 females after 13 of treatment. The
magnitude of qincrease ranged from approximately 4 to 8%. Kidney
weight in these groups was slightly elevated but was not statistically
different from controls after 4 weeks regression. :

Statistically significant differences were also . observed - in other
organs. After 13 weeks of treatment, adrenal weight of Group 5 males
was significantly higher than that of controls in temms of absolute
and relative weight. Relative weights of lungs, adrenals and brain of
Group 2 males were significantly lighter than those of controls. None
of these changes was considered due to the test article.

T
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b. Gross and Nistopathological Findings

Gross pathological findings for individual animals appear in
Appendices 45 and 46 after 4 weeks of treatment, in Appendices 47 and
48 after 13 weeks of treatment and in Appendices 49 and 50 after 4
weeks regression. Individwal histopatholegical findings are presented
in Appendices 51 and 52 for animals sacrificed at 4 weeks and ¥n
Appendices 53 and 54 for animals #t the 13-week sacrifice. Hemo-
siderin deposition in tissues of animals sacrificed after 13 weeks of
treatment is given in Appendices 55 and " The incidence of histo-
pathological findings at 4 and 13 weeks is presented in Tables 30 and
31, and the incidence of Hemosiderin deposition after 13 weeks of

treatment is given in Table 32. The pathologist's report appears in
Table 5.

Few gross or histopathological findings were observed in animals
sacrificed at 4 and 13 weeks of treatment and after 3 weeks regress-
ion. The most frequent histopathological findings at the 4- and
13-week evaluations consisted of renal tubular mineralization, graded
as slight, in approximately 507 of maies in both the treated and
control groups. This is a common finding in rats of this strain and
is unrelated to treatment.

Liver, kidney and spleen of Group 1 and 5 animais after 13 weeks of
treatment were examined for hemosiderin deposition. Hemosiderin
granules were observed ir the spleen of all males and females (moder-
ate accumulation) and in the liver of all females {slight accumula-
tion). Slight eccumulation in the kidney was -also observed in the
majority of males and females in both the treated and control groups.
The hemosiderin accumulation in these organs wes considered to be

within normal 1imits and unrelated to administration of the test
article.

No histopathological change was observed in liver, spleen or kidney
which could be correlated with increased weight of these organs in
several treated groups. The liver weight increazse observed, and
perhaps that of the kidney as well, is likely an adaptive response to
treatment, particularly in view of the regression in weight observed 3
weeks post-exposure.

Other gross and histopathological findings were infrequently seen in
treated and control animals of both sexes and were considered to be
agenal or incidental.

A qualitative assessment of bone marrow smears in Groups 1 and 5
revealed no effect of treatment on hematopoiesis. .

ey




- 20 - PROJECT NO. 81910

CONCLUSTON

Treatment with Arcosolv PTB by inhalation at concentrations of up to
750 ppm for 13 weeks had no effect om clinical condition, body weight gain,
Tood consumption, clinical pathology and gross and histopathology. Height
increase in several organs was related to treatment; however, the change may
represent ar adaptive response to treatment since no histopatholegical finding
was observed which could be correlated with the weight increase,
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ANALYSIS OF CHAMRER ATMOSPHERE SAMPLES

During the course of this study, samples of test article mixture .
from chamber atmospheres were received by the Analytical Chemistry Department.
Upon receipt, samples were stored at room temperature for up to 4 days until
analysis. In order to check the stability of Arcosolv PTB in methanol, 3 test
sampies were tested initially and after 30 days of storage at room
temperature. No degradation was observed.

The method of assay of the test article was supplied to Bio-Research

Laboratories by the Sponsor.

laboratories as follows:

Gas Chromatograph
Detector
Column

Injection Temperature
Uven Temperature - Initial
: - Rate

- Final

Detector Temperature
Carrier Gas Flow Rate
Hydrogen Flow Rate
Air Flow Rate
Injection Volume
Recorder

It was satisfactorily valideted in our

: Hewlett Packard. Model No. 5750
: Flame Ionization
: 20 foot X 1/8 inch stainless steel

packed with 10% SP-1000 on 80/100
supelcoport .

: 200°C

: 105°C (6 min)
: 15°C/min

: 195°C- (4 min)

: 240°C

: 2.5 mL/min

: 50 mL/min

: 50 mL/min

s 2ul

: HP integrating reccrder

Results of the analyses were reporfed to the study director. These

results are considered accurate based on the excellent chromatography obtained
and the linearity of the standards run on each analysis occasion.

7/ : (> ;
Y20 .7 A QLA WTY Qééé&/ jaé /@%?5:
Pamela Burnett Da%g/ /
Manager .

Analytical Chemistry
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TABLE NO. 2 VETERINARIAN'S REPORT PROJECT NO. 81910

4

The clinical signs exhibited during the conduct of th

" included corneal opacities, staining of the urogenital region, ocular dis-
charge and abnormal respiratory sounds (moist rales). The incidence of these

clinical signs was not indicative of a treatment-related effect. "

e study

During the first and second weeks of treatment a few animals
exhibited clinical signs suggestive of infection with sialodacryoadenitis
Virus. Serological tests demonstrated "antibody titers for

rat corona
virus/sialodacryoadenitis virus.,

Red spotting on the tray papers of several animals (treated and
untreated) during the first 4 weeks of treatment was likely related to nasal

discharge symptomatic of the viral infection and was not suggestive of a
treatment-related effect.

The results of corneal examination using fluorescein stain were not
indicative of a treatment-related effect.

: /'1::“\"'4- A .
M. Barker, B.Sc., D.V.M.
Veterinarian

N N Eo 15 7

Date -°
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TABLE NO. 3 OPHTHALMOLOGIST'S REPORT - PROJECT NO. 81910

The results of the ophthalmological examination conducted after 4
_and 13 weeks of treatment were not indicative of a treatment-related effect.

{f%{m g/j/ £3

7
Ué" A. Lenh B/Jc., M.D., C.M.
Ophthalmologist :
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CLINICAL PATHOLOGIST'S REPORT

The hematology, blood biochemistry and urinalysis data {Groups 1 and
5) as well as bone marrow smears (Groups 1 and 5) generated during the conduct
of this study, have been reviewed for clinical significance.

The pretreatment data did not demonstrate any wnusual or unexpected
clinical pathological findings thereby assuring the health status of the
animals for this study.

No specific changes in the various clinical pathology parameters or
bone marrow smears evaluated during the course of this study can be associated
with administration of Arcosolv PTB to rats up to doses of 750 ppm for
thirteen weeks. Intersubject variation was present in both the treated and
control animals and is, on occasion, reflected by variances in the parameter
being evaluated.

— D |

Colin B. Bier, Ph.D.
Clinical Pathologist

M\LM

Date

#5
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TABLE NO. 5 PATHOLOGIST'S REPORT PROJECT NO. 81910

ANIMALS SACRIFICED AFTER 4 WEEKS OF TREATMENT

Gross pathological examination was undertaken on all animals sacri-
ficed after 4 weeks of treatment. Gross findings were infrequent and appeared
to be either agonal or incidental.

Histopathological examination was undertaken on all animals in Group
1 (control) and Group 5 (Arcosolv PTB, 750 ppm). Renal tubular mineralization
graded as slight was observed in 5 out of 20 controls and 5 out of 20 high-
dose rats. This is not an uncommon finding in rats of this strain. Other
changes szen in Group 1 and/or Group 5 were few and considered to be either
incidental or agonal. These included focal mucosal mineralization of the
larynx, laryngitis, nematode parasites in the rectum, mononuciear.cell infil-
tration in the prostate and retinal rosettes.

ANIMALS SACRIFICED AFTER 13 WEEKS OF TREATMENT

Gross pathological examination was undertaken on all animals sacri-
ficed after 13 weeks of treatment. Gross findings were infrequent and
appeared to be either agonal or incidental. Some females had findings in the
uterus consistent with normal changes associated with the estrous cycle.

Histopathological examinatien was undertaken on 10 males and 10
females from both Group 1 (control) and Group 5 (Arcosoiv PTB, 750 ppm).
Renal tubular mineralization was observed in some Group 1 and 5 male rats.
This is not an uncommon finding in rats of this strain. One Group 5 male
(5023) had slight degeneration of the testicular seminiferous epithelium. One
other male in Group 5 (5028) sacrificed at 4 weeks of treatment had similar
findings. In both animals, the lesions were focal and unilateral with the
involvement of only a small number of semiferous tubules. Based on these
morphological observations and on the fact that degenerative testicular
changes are reported with regularity in Fischer rats of the this age group
(1), this finding was considered incidental and due to chance variation.
Other changes seen in Group 1 and or Group 5 were few and appeared to be
either agonal or incidental. :

In addition, histopathological examination of hemosiderin-stained
sections of the kidneys, liver and spleen was performed. Hemosiderin granules
were seen in the spleen of all male and female animals and in the liver of all
female animals. The finding was graded as moderate and slight in the spleen
and liver respectively. In the kidneys, hemosiderin granules (slight accumu-
lation in all animals) was observed in 8 out of 10 control males, 7 cut of 10
control females, 8 out of 10 high-dose males and 7 out of 10 high-dose
femaies. 1In conclusion, the accumulation of hemosiderin granules observed in
the kidneys, liver and spleen was considered to be fncidental and unrelated to

administration of test article. E
W\
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TABLE NO. 5 PATHOLOGIST'S REPORT PROJECT NO. 81910
(CONT*D.) ' '

ANIMALS SACRIFICED WEEK 17 OF STUDY

Gross pathological examination was undertaken oa all animals sacpi-
ficed at 17 weeks following a 3-week regression period. Ovarian cysts
observed in animais from all groups are common background spontanesus changes
in female rats of this age group. Other gross findings seen in various tis-
sues and organs were infrequent and appeared to be either agoral or inci-

"dental.

CONCLUSION

Administration of test article Arcosolv PTB during 13 weeks followed

by a 3-week regression period appeared to cause no pathological effect in the
rat.

e .
’ Vi 4
' //{;22224;14"\QZj‘:}QéQZA/Q-
Pierre Jellier, D.V.M., Dip.Path., M.Sc.
Staff Pathologist

30 Yy [9 &5

Date

(1) Coleman, G.L., Barthold, S.W., Osbaldiston, G.W., Foster, S.J., and Jonas,
A.M. Pathological changes during aging in barrier-reared Fischer 344 male
rats. J. Gerontol. (1977), 32: 258-278.
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