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. VELSICDL CHEMICAL CORPORATION

s, 241 EAST OHID STHREET » CHICAGO, HLINOIS 80811 -« 312-670-450@,1‘—:-\'.

e ~
/\C-, . . _.'..'6_.".‘_\)_
June 1978 AET pL
9, 197 /Sg A\‘&?'; ,\
¥se. Joan Urgulbart il IJHWEP s
- Decument Control Officer i g -2
Chemical Information Division \)\ ‘a
078 (WH-557) I 4
U.S EPA N
ko1 M St. §. W. TG

Washington, D.C. 20460

’,7 Re: Firemaster PHETL, trade name for Petrabromo Bisphenol 4,
<' CAS # T9-94-T

Dear Ms. Urqgubart:

The attached documents are submitted for your files

and in compliesnce with TSCA section 8{e) if the latter
is necessary.

In summary, the documents report on toxicology
studies.

For the record, the document is identified as
follows:

VN “Mutagenicity Evaluation of 859-82-4 Fipal Report”,
- LBI Project Ko. 2683, March, 1977.

ﬂ) Letter From Irving Levenstein To Michigen
Chemical Corporation, 8t. Louis, Michigan

Assay Ho. 73500, Date Received February 1T,
1958,

s
4

e Letter From Irving Levenstein To Michigan

/ Chemical Corporation, 8t. Louis Michigan
Assay Bo. T3501, Date Received February 17T,
1958,

D/, -D}"Acute Toxicity 8Studies on Tetrabromophthalic
Aphydride"” Hill Top Research Ipstitube, Inc.
Januapy 14, 1964.

v/ €; "Primary Bkinm Irritetion Study in Albino Rabbits"”
IRDC # 13k-026, Hovember 27, 19T4.
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June 9, 1978

) , "Bye Irritation 8tudy in Albino Rabbits."
./ ¥l 1mpe #134-027, Bovember 29, 197,

G "Acute Inhalation Toxicity in the Albino Rat”™
v/ IRDC # 134-025, December 6, 197k,

L 14/ "Dermal Sensitization 8tudy in the Albino Guinea
Pig" IRDC #13h4.028, February 17, 1975,

, e ?/ “Acute Inbhalation Toxicity in the
;; After Pyrolysis" IRDC # 134-033,

- v 37 "Acute Inkalation Toxiei*~ in the Albino Rat
' After Pyrolysis" IRDN # 134-035, March 12, 1975,
,7 v’ "Acute Inhalation Tox. - ty in the
t)
After Pyrolysis." IRDC# 13k-052,

Albino Rat
HMarch 12, 1975,

Albino Rat
Merch 26, 1975,

4 (/ "Twenty-Bight day Dermal Pox

lecity 8%udy in
Rabbits.” IRDC # 134-030,

April 25, 197s,

Ml "Twenty-one Day Inhaletion Toxicity Study
" in Rats." IRDC # 1342029, June 2k, 1975,

o ~ "Mutagenicity Bvaluation of 859-Th-k (FM PHETL)
Final Report", LBI Project Wo. 2547, May 25, 1976.

// g) “Human Repﬁated Insult Pateh Test With

Firemaster™ PHTL, P.0. Eo. 24681-A-C," December 16,
19T6. IBT Eo. 8537-9430.

2 "Pilot Teratology 8tudy in Rats" IRDC # 163-543,"
v March 1k, 1978,

“The Acute Toxicity of Firemaster, PHT: Lot Fo.
v" @) 6332-B To The Bluegill Sunfish, Lepomis Macrochirus
Rafinesque} UCES Proj. Ho. 11506-03=62, April 20, 1978.

4 "The Acute Toxicity of Firemaster, PETL Lot Ko,
v 6332-B To the Rainbow Trout, Salmo gairdperi

Richardson; UCES Proj. ¥o. 11506=03=63, April 20, 1978.

_ 5; "The Acute Toxicity of Firemaster PETL %o Vater

Flea, Daphnia magna S8traus,” UCES Project Ho.
11506-03-75, May 1, 1978,

%000 30w
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“3=
June 9, 1978

We make no judgement as to vhether these documents
eontain information concerning a significant hazard.

We reserve our right to contest the propriety of PSCA
section 8(e).

Velsicol has not yet completely developed internal
procedures for compiling all the information reguired at
FRY3: 11113, section 1X. When those procedures are
developed we plan to submit them to EPA for comment.

In the meantime, 4if you desire further information on

;1 the subject covered by this report, please contact me
'. at 312 - 670-476L,

§000

8incerely,

VELSICOL CEEMICAL CORPORATION
< - ’ 7
. ;
/’f"’ K S S :74//
“Thomas R. Loy

Manager,
Regulatory Acbivities
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SPONSOR: Velsicol Chemfcal Corporation
MATERIAL: 859-82-4 ‘ '
SUBJECT: FINAL REPORT MUTAGENICITY PLATE ASSAY

1. 0BJECTIVE

The objective of this study was to evaluate the test compound for genéEic
activity in microbial assays with and without the addition of mammaliam

metabolic activation preparations. =
| o
2.  MATERIALS _ e
A. Test Compound ’
1. Date Received: February 14, 1977
~ 2. Description: ' Pale yeliowish gel :
(T B. Indicator Microorganisms

Salmonella typhimurjum, strains: TA-1535 TA-98
TA-1537 TA-100
TA-153%

Saccharomyces cerevisiae, strain: D4

C. Activation System (Ames g;_gl,, Mutation Research 31:347, 1975)

1. reaction Mixture

Component Final Concentration/ml
TPN & umoles
Glucose-6-phosphate 5 umoles
Sodium phosphate (dibasic) 100 umoles
MaCl, ' 8 umoles
KE1 33 pmoles
Homogenate fraction equivalent 0.1-0.15 m1 9,000 x g
to 25 mg of wet tissue supernatant of rat liver .

2. S$-9 Homogenate

A 9,000 x g supernatant was prepared from Sprague-Dawley
adult male rat liver induced by Aroclor 1254 five days
prior to kill.

BIONETICS
Litton



MATERIALS (Continued)

D.  Positive Control Chemicals

Table 1 below 1lists the chemicals used

! for positive controls in
the nonactivation and activation assays

TABLE 1 =
SrroBAsLE [
. R ~MUTAGENTC £
ASSAY CHEMICAL SOLVENT SPECIFICITY |8
Nonactiva- Methylnitrosoguanidine Water or Saline Bes® |
tion {MNNG)
2-Nitrofluorene (NF)  DimethylsulfoxideC FsP
Quinacrine mustard (QM)}  Water or saline FSb
Activation  2-Anthramine (ANTH) DimethyTsul foxideS BPSY
. 2-Acetylaminofluorene Dimethylsulfoxide® FSb
( {AAF)
8-Aminoquinoline (AMQ)  DimethylsulfoxideC FsP

aConcentrations given in Results Section

bBPS = Base-pair substitution
FS = Frameshift

CPrevious}y shown to be nonmutagenic

E. Solvent

Either deionized water or dimethylsulfoxide (DMSO) was used to prepare
stock solutions of solid materials. A1l dilutions of test materials

were made in either deionized water or DMSO. The solvent employed
and its concentration are recorded in the Results Section.

BIONETICS
n



EXPERIMENTAL DESIGN

A, Plate Test {Overlay Method*)

Approximately 108 cells from-an overnight culture of each indicator
strain were added to separate test tubes containing 2.0 ml of molten
agar supplemented with biotin and a trace of histidine. For non-
activation tests, at least four dose levels of the test compound
were added to the contents of the appropriate tubes and poured
over the surfaces of selective agar plates. In activation

tests, a minimum of four different concentrations of the

test chemical were added to the appropriate tubes with cells.
Just prior to pouring, an aliquot of reacticn mixture (0.5 ml
containing the 9,000 x g liver homogenate) was added to each

of the activation overlay tubes, which were then mixed, and

the contents poured ever the surface of a minimal agar plate

and allowed to solidify. The plates were incubated for 48

hours at 37C, and scored for the number of colonies growing on
each plate. The concentrations of all chemicals are given in
the Results Section. Positive and sclvent controls using botlh
directly active positive chemicals and those that require :
metabolic activation were run with each assay.

6103

(: B. Recording and Presenting Data

The numbers of colonies on each plate were counted and recorded

on printed forms. These raw data were arnalyzed in a computer
program and reported on a printout. The results are presented

as revertants per plate for each indicator strain employed in the
assay. The positive and the solvent controls are provided as
reference points. Other reievant data are provided on the computer
printout.

*Certain classes of chemicals known to be mutagens and carcinogens do not
produce detectable responses using the standard Ames overlay method. Some
dialkyl nitrosaminss and certain substituted hydrazines are mutagenic in
suspension assays, but not in the plate assay. Chemicals of these classes
should be screened in a suspension assay.

| BIONETICS n
Litton (o
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INTERPRETATION OF RESULTS AND CONCLUSIONS

The test compound was examined for mutagenic activity in a series
of in vitro microbial assays employing Saimoneila and Saccharomyces
indicator organisms. -‘The compound-was tested directly and in the
presence of liver microsomal enzyme preparations from Aroclor-
induced rats. The following results were obtained:

A, Toxicity
: ' =
The compound was tested over a series of concentrations such that™3
there was either quantitative or qualitative evidence of some <o
chem:cally-induced physiological effects at the nigh dose Tevel. -
The low dose in all cases was below 2 concentration that demon- ™3
strated any toxic effect. The dose range employed fur the evalu~ =
ation of this compound was from 0.0C1 ul to 5 ul per plate.
B. honactivation Tast Results
The results of the tests conducted on the comncund in the absence
of a metabnlic system were alil negative. ,
C. Activation Test Results
The results of the tests éonducted on the compound in the presence
of the rat liver activation system were ail necative.
D. Conclusions ~ : :
The test compound, 859-82-4, did not demonstrate mutagenic activity
in any of the assays conducted in this evaluation and was considered
not mutagenic under these test conditions.
Submitted byv:
et Bl 3/ 15/27
Davtd J. Bruzick, Ph.D. Dake ° ¢
Director _
Nepartment of Renetics
Reviewed by:
]
‘) § L I fj
/?&W:&um 38772
Robert J..Yeir, Ph.D. Date
Vice President
v ;?
BIONETICS - <




EXPLANATION OF EVALUATICN PROCEDURES FOR PLATE ASSAYS

Plate test data consist of direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspanded in a semnisolid overlay. Because the test chemical
and the cells are incubated in the overlay for 2 to 3 days, and a few
cell divisions occur during the incubation period, the test is semi-
quantitative in nature. Although these features of the assay reduce
the annt1tat1on of resulis, they provide certain advantaqes not con-
tained in a quantitative suspension test:

. The small number of cell divisions permits patential

mutagens to act on replicating DNA, which is often more ==
sensitive than nonreplicating DNA, ¢£

. The combined incubation of the compound and the cells in
the overlay permits constant exposure of the indicator ot
cells for 2 to 3 days.

A. Surviving Populations

Plate test procedures do not permit exact quuntitation of the
number of cells surviving chemical treatment. At low concen-
trations of the test chemical, the surviving population on the
treatment plates is essentially the same as that on the nega-
tive control plate. At high concentrations, the surviving
population is usually reduced by some fraction. Our protocol
normally employs several doses ranging over two or three log
concentrations, the highest of these doses being selected to
show slight toxicity as determined by subjective criteria.

B. Dose Response Phenomena

The demonstration of dose-related increases in mutant counts is
an important criterion in establishing mutagenicity. A factor
that might modify dose-response results for a mutagen would be
the selection of doses that are too low {usually mutagenicity
and toxicity are related). If the highest dose is far lower
than a toxic concentration, no increases may be cbserved over
the dose range selected. Conversely, if the lowest dose em-
ployed is highly cytotoxic, the test chemical may kill any
mutants that are induced, and the compound will not appear to
be mutagenic.

q BIONETICS

en
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EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS {Continued)
C. Control Tests ‘

Positive and negative control assays are conducted with each
experiment and consist of direct-acting mutagens for nonactiva-
tion assays and mutagens that require metabolic biotransforma-
tion in activation assays. MNegative controls consist of the
test compound solvent in the overlay agar together with the
other essential components. The negative control plate for
each strain gives a reference point to which the test data are
compared. The positive control assay is conducted to demon-
strate that the test systems are functional with known mutagens.

ol

D. Evaluation Criteria for Ames Assay

i0

Because the procedures used to evaluate the mutagenicity of the
test chemical are semiquantitative, the criteria used to determfé?
positive effects are inherently subjective and are based primarily
on a historical data base. Most data sets are evaluated using

the following criteria:

1. Strains TA-1535, TA-1537, and TA-1538

If the solvent control value is within the normal range, a
chemical that produces a positive dose response over three
concentrations with the lowest increase equal to twice

the solvent control value is considered to be mutagenic.

2. Strains TA-98, TA-100, and D4

If the solvent control value is within the normal range,

a chemical that produces a positive doss response over three
concentrations with the highest increase equal to twice the
solvent control value for TA-100 and two to three times the
solvent control value for strains TA-98 and D4 is considered
to be mutagenic. For these strains, the dose response
increase should start at approximately the solvent control
valia, )

3. Pattern

Because TA-1535 and TA-100 were both derived from the same
parental strain (G-46) and because TA-1538 and TA-98 were
both derived from the same parental strain (D3052), there
is a built-in redundancy in the microbial assay. In general
the two strains of a set respond to the same mutagen and
such a pattern is sought. It is also anticipated that if a

BIONETICS




6. EVALUATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS (Continued)

0.

Litton

Evaluation Criteria for Ames Assay

BIONETICS

3. Patte%n

‘given strain, e.g. TA-1537, responds to a mutagen in
nonactivation tests it will generally do so in activatior
tests. (The converse of this relationship is not expected.)
While similar response patterns are not required for all
mutagens, they can be used to enhance the reliability of

an evaluation decision.

4. Reproducibility

If a chemical pfoduces a respoﬁée in a single test that
cannot be reproduced in one or more additional runs, the
initial positive test data loses significance.

0€ 105w

The preceding criteria are not absolute and other extenuating
factors may enter into a final evaluation decision. However,
these criteria are applied to the majority of situations and
are presented to aid those individuals not familiar with this
procedure. As the data base is increased, the criteria for
evaluation can be more firmly established.

Relationship Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/microsome test
is not a definitive test for chemical carcinogens. It is
recognized, however, that correlative and functional relation-
ships have been demonstrated between these two end points.

The results of comparative tests on 300 chemicals by McCann et
al. (Proc. Nat. Acad. Sci. USA, 72:5135-5139, 1975) show an
extremely good correlation between results of microbial muta-
genesis tests and in vivo rodent carcinogenesis assays.

A1l evaluation and interpretation of the data presented in
this report are based only on the demonstration of or lack of
mutagenic activity.



STANDARD OPERATING PROCEDURES

To ensure an accurate and reliable mutagenicity testing program, LBI
jnstituted the following procedures:

- The test compound was registered in'a bound log book recording
the date of receipt, complete client identification, physical
description and LBI code numbér.

. Complete records of weights and dilutions associated with the
testing of the submitted material were entered into a bound
notebook.

e

. Raw data information was recorded on special printed forms that =%
were dated and initialed by the individual performing the data <
collection at the time the observations were made. These forms™
were filed as permanent records. ’ ::

. A11 animal tissue S-9 preparations usad in the activation tests
were taken from dated and pretested frozen lots identified by
a unique number. The S-9 preparations were monitored for uni-
formity and the information recorded.

BIONETICS

Litton
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PHT-4 diol Lot #757-97-2 =
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Lt
?tructure | o

Br O

Br il

C-OCH, CH»0CH, CHyOH
| Br lCl-OCH2-|CH-CH3
( ér 0 QOH

Analvtical Data

No record
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123 HAWTHORNE H‘,Rlﬂ' - ROSELLE PARY, M. 2.

CHESTNUT 5-1933

Marcn 11, 1938

SURMITTED TO: MicHicany CuEmical CorPoRaTION =
57. Louls, MicHiGan o
' o
ASSAY NUMEER: 735C0 . -
Lad
DATE RECEIVED: Feoruary 17, 1953 i Lad
TEST MATERIAL: 1 - saPLE TETRABROMCPHTHALIC ANHYDR IDE ik
METHOD OF ASSAY: [.C.C. Recutation 73.343
. TEN NOAMAL, HEALTHY RATS & THE HOLTzNAM STRAIN, WEIGHING ;
200 70 300 GRAMS EACH, WERE USED In THIS EXPERIMENT, *
@ THE TEST MATERIAL WAS MADEZ UP TO A CONCENTRATIGN OF S MILLIGRAMS
-) PER ®L. WITH DISTILLED VATER AND ADMINISTEAT INTVRAGASTRICALLY
AT AEVEL OF 10 ML, PER KILOZRAM OF LODY WEIGHT. FOLLOYING
THES SINCLE FEEDING THE ANIMALS WERE OSSERVED FOK A FORTY-EIGHT
' HOUR PERIOD FOR SECNS OF TUXICETY AND EaATHe
THROUGHOUT THIS OBSERVATION FERIOD THE AHIMALS VERE MAINTASNED
O THZ IR REGULAR UIET OF Fox LCLOX AND WATER AD LISIOUM AND WERE
HOUSED IN (HOSVICUAL UIRE MESH CAGES,
"RESULTS: Boor VUZiauT Mecciarans oF TesT
' AnEmaL #  1n GRaNS MATERDAL ACHINISTERED PER RAT . RESULTS
1 295 1.5 AL IVE )
2 Z8D ik 0 AL IVE
- 3 286 1,0 ALIVE
e b 280 . 1.3 ALIVE
T ] 2365 k.3 AL 1ve .
) 201 10,75 AL SVE
1 217 13,55 ALAVE
] o 275 : 13.5 aLtve ¢
9 207 1C.z4 AL EVE
10 250 1.0 ALBVE

24
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LEBERCO LABORATORIES ASSAY NUMBER 73500 cousinuico. sosse

WHEN THE TEST MATERIAL Wa&S ADMBNISTEFED INTRACASTRICALLY

AT A LEVEL OF 50 MILLIGRAMS PER XILOGRAM OF BODY WEIGHT

Of RAT; MO DEATHS OCGURRED WiTHRETHE FORTY-E8CQKT HOUR
DHSERVATION PERIDO.

CONCLUS I|ON:

LECERCG LAFOATGRES —
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128 HA\"I!I!ORNE’SIIEET - ROSELLE PARK, W. §.

CHESTNRUT 5-1933

. . MarcH 26, 1938
SUBMITTED T0: MicHiGAaN CHEMEAL CORPORATION
ST. Louis, MICHICAN
ASSAY NUMEER: 73501

DATE RECEIVED: Fesruary 17, 1958

SETOH

TEST MATERIAL: 1 - SAMPLE TETRA3ROMCPHTHAL 1C ADHYDR 1DE i,
METHOD OF ASSAY: 1.C.C. REGuLATEONS T3.343

Ten HORMAL , HEALTHBY, FEMALE RABB!TS, WEIGHING TWG KILOGRAMS E£ACH,; WERE
USED FOR THIS EXPERIMENT,

~a

(“ PRIOR TO EXPCSURE TO THE TEST MATERIAL THE TRUNK OF EACH ANIMAL WAS

i;’ CLIPPED FREE OF ALL HAIR USING ELECTRIC CLIPPCKS. A DOSE eEVEL OF

’ 2C0 MILLIGRAMS PEi KILCGRANM OF BODY WEIGHT WAS APPLIED T0 EacH ANBMaL's

CLIPPED BACK. THE ANItnLS VERE $MMCBILIZEDL I an aismal kowpen (Dralze,

v JoHe ETeale Jo OF PHARM. & EXPER., THERAs, Vor. €2, Mo. 4, Dec. 1044)

, VITH PATCHES SECURED 1IN PLACE BY STRIPS OF AURESIVE TAPE. AFTER TWENTY=

: FOUR IDURS OF EXPOSURE THE PATCHES WERE RENGVED AND THE ANGMNALS OBSERVED

‘ FO A FURTY=EJGHT HOUR PERICD FOR S1GHS OF TOXICITY OR DEATH.

THROUCHOUT THIS OSSERVATION PERIOD HE ANIMALS WESE MAINTAIRED OM THEIR

. | REGULRK SIET OF FOX KRUMS AND WATER AD LIZIDUIl.
RESULTS : BeDY WEBGHT In MiLLicraMs oF TEST )
ANIMAL # KsLOGRAMS MATER 1AL ADMINISTERED RESULTS
. 1 2.1 Lao ALIVE
, : 2 2.2 540 . ALIVE
: 3 2.1 20 © ALBVE
b 2.2 LhG ALIVE
P 2.k 42 ALIVE .
© 2.2 hkg AL IVE
1 2.2 k4O a1 §VE
& 2.1 ho ALIVE
Y 2.k k&o AL §VE
16 2.3 BLo ALIVE

2l

mcmnkw@mm«!fnﬁoomtko‘mﬁmmmhw'«mmésmakmﬁénoiﬁm&amwﬁnmdm
Loberatesies ner of any membors of is oic®, may be uveed In canneatlen with the advertising or sele of eny sraduet er piotens withem? weltton cuthesizatien.




LEBERCO LABORATORIES = ASSAY NUMBER - 73501 COiT1:UEC.eer.s.

CONCLUSION:

WHEN, THE PATCPEe NERE REMOVED AT THE END OF, TW&NTY—FQUR
HOURS NOMHE OF THE AMIMALS SHOUWED ANY SIOGRS OF AN_LR\THEMA
OR EDEMA RESULTING FROM EXFBURE TO THE TEST MATER 1AL

WHEN THE TEST MATERIAL WAS APPLIED AS DESCRIBED ABOVE, AT
A TEST LEVEL OF 200 MILLIGRAMS PER KILOGRAI OF BODY UE IGHT,

.ALL OF THE ANIMALS SURVIVED TH; fORTI"Llu“T Houg OBSERVATION
' PuthD-

© LEBERCG LABORATORIES
HME LiOLVELi. Alid,
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ACUTE TOXICITY sruniﬁsfﬁm TETRABROMOPHTHALIC ANEYDRIDE

- ‘For Michigan Chemical Corporation

PURPOSE

. To evaluate the acute oral toxicity and the acute dermal toxicity and
- ‘ irritative potential of tetrabromophthalic anhydride.

TEST MATERIAL

The initial sample of tetrabromophthalic anhydride (ISO 5756, Lot 1k9)
used in these studies was received from Michigan Chemical Corporation
on November 5, 1963. An additional supply of the material was received
on Noverber 16, 1963. Tetrabromophthalic anhydride is a white powder
witn & faint pungent odor. ’

LE04n

PROCEDURE

1. Acute Oral Administration - Rats

The tect sample was administered oral’y by stomach tube to six

(:q—’ groups, each composed of five rmale albino rats (Dublin Sprague— b
' Dawley strain, weight range 201 to 291 grams). The sample was
€ ) admiristered as a 50% weight/volume suspension in water. The

dosage levels tested were 0.215, 9.46L, 1.00, 2,15, k.6L, and
10.0 gm/kg of body weight. Food was withheld from the rats for
approximately 18 hours prior to dosage. Following dosage, food,
consisting of comemercial pellets, and water vere available ad
libitum. The rats were housed in groups in wire mesh cages
suspended abtove the droppings. All animzls were observed
closely for gross signs of systemic toxicity and mortality
several times during the day of dosage, and at freguent inter-
vals thereafter for a total of 1k days. At the end of the
1l-day observation pericd the rats were weighed, sacrificed by
cerebral concussion,and gross autopsies were performed.

2. Acute Dermal Application - Babbits

. ) The test sample was applied to the skin of four groups, each
:' composed of four albino rabbits (weight range 134k to 2310 grams).
The sample was applied moistened with sufficient water to fors a
. paste. The dosage levels tested were 1.00, 2.15, 4.64 anad
! 10.0 gn/kg of body weight. The sample was applied to the intact
abdominal skin area from winich the fur had been previcusly resoved
. with electric clippers. The sample was applied under & binder of
rubber dental damming-which was placed around the trunk of the
(: . enimal. The trunks of the animals were wrapped securely with
> e geuze and adhesive tape to keep the binder and test material in
g contact with the skin and to prevent ingestion of the appiied
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material, After an.exposure period of 24 hours the binders were
removed and any unabsorbed material remaining on the skin was
removed by gentle sponging with a moistened towel.

The rabbits were' observed for gross signs.of systemic toxicity at
several intervals during the dey of application of the test material
and for gross signs of dermal irritation and systemic toxicity daily
thereafter for a total of 15 édays. Throughout the experiment the
animals were housed individually in metal cages elevated above the

droppings. Food, comsisting of Purina Rabbit Pellets, and water
vere available at all times,

A gross‘autOPSY,was performed on each animal that died. At the end
of the 15-day observation period the surviving rabbits were weighed,

sacrificed by air embolism, and & gross autopsy was performed on
euch apimal.

RESULTS L.

Acute Orai Administrdtion - Fats

One rat at thefQ.hGh en/kg Gosage level was found .dead on the third
experimental day. A gross autopsy performed on this rat showed

.epproximately 10 ml of fluid ir the pleurzl cavity and acdhesions

between the lungs and pleurzl liring. This death was attributed
to eccidental misplacement of the dose and was unrelated to the
test sample. There were no other mortalities Suring the lh-gey
experimental period at any level tested, Therefore, the oral LDsg
of tetrabromophthalic anhydride Tor male albinc rats is greater

than 10.0 gm/kg of body weight. :
With the exception of wheezing, which was observed sporadicaliy in
all dosage groups, the rats at each level exnhibited normal behavior

and appearance throughout the lk-day observation period.

Average body weight gains for the rats during the li-day experi-
mental period are shown below,

e _ Average Body VWeight

Dose Start Finish Gain
gn/kg .. Bm gn gm
0.215 . ‘254 , 337 83
0.b6k 230 3kl i
.00 . 2h3 329 86
2,15 © 24y 350 101
N 233, T 31k 81

10,0 2L8 331 83
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" of the kidneys among the rats a
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'The average body weight gain for_ each group is vithin normal

limits for rats of the age, sex, and strain employed in this
study. . .

Gross autbpsies'berformed at termiration showed slight congestion

t the lower dossge levels, and

moderate or marked congestion of the kidneys at the highest dosage
level.

Acute Dermal Application - Rabbits

bCi0

Between the tenth and thirteenth experimental days four rabbits
died. These deaths were distributed as follows: one rabbit from
the 1.00 and 4,6b gm/kg groups and two rabbits from the 2.15 gm/kg
group. Three of these animals showed losses in body wveight of
from approximately 100 to .300 grams, and the remaining animal
gained approximately 200 grams. Death in each rabbit was preceded
by diarrhea; these deaths were attributed to enteritis, a common

syndrome in laboratory rabbits,.rather than to application of the
test sample. ' :

There vere no other mortalities. The acute dermal LDs5g of tetra-
bromophthalic anhydride fTor albino rabbits is therefore greater
than 10.0 gm/kg of body weight.

Eleven of the twelve surviving rabbits showed overall weight gains
ranging from approximately 100 to 500 grams. The remaining rabbit
essentially maintained its initial body weight. Transient diarrhes
was noted in eight of these rabbits; this appeared to bear no
relationship to application of the test sample.

During the 2i-hour exposure period and daily thereafter the rabbits
at the three lower dosage levels exhibited normal avpearance angd
behavior. The animals at the 10.0 gn/kg level eappeared depressed
and showed depressed righting and placement reflexes during the

exposure period. Daily thereafter these animals appeared grossly
normal.

On removal of the binders-at the end of the 2h-hour exposure peried,
the abdomens of the rabbits were covered with dry test material,
indicating little or no dermal absorption of the applied material.
A single application of the material produced no gross signs of
dermal irritation at any level tesied. .

Gross autopsies performed on the four animals that died were compli=
cated by autolytic chenges. Gross autopsies performed on the

surviving rabbits at termination showed no significant gross pathology.
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SUMMARY ,

The acute oral LD5p of tetrabromophthalic anhydride for male albinb
rats was found to be greater than 10 gn/kg of body weight.

The acute dermal LDsp of tetrabromophthalic anhydride for albino
. rabbits was found to be greater than 10 gm/kg of body weight., &

single application of the moistened materinl produced no gross evidence
of dermal irritation.

HILL TOP RESEARCH INSTITUTE, INC.

) L 4
WAL L=
Submitted by A A A, Ao {

Robert L. Dofle, 5.33

Aﬁ’{w\ Q %&.

okn R. Elsea, Ph.D.
irector of Toxicology
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SYNOPSIS e

FM PHT4 (mic'ronized), Lot No. 6332

-B was'éxaﬁined for Primary skin
irritation in

albino rabbits ipn accerd

ance with the regulationg of the
Federal Hazardous Substanceg Act, :

FM PHTS Cmicronized), Lot No,

irritation score of 0.1, would not pe

Ror would thig materiz] Present a corp
employed in the Danner desecribed,
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COMPOUND

The compound was received from the Michigan Chemical Corporation,

St. Louis, Michigan on October 24, 1974,

It was ident:ified as 7.5 lbs..

FM PHT4 (mcronlzed) Lot No. 6332%
and was rece:Lved as 2 bags of wh:.te

.powder, total of 15 1bs. @
o)

L=
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72 hours for the intact animals

obtained.for the abraded skin aﬁ

intact and abraded skin an

38
values)., The Primary irritant Score is the sum of the 8 values e
divided by 4. As scored by this method, a Primary irritant is g f

substance which is not corrosive, but which

5 or more,

Hazardous Substances Act.)

. : Page 4.
_ e . oo

Value®
Erythema

and Eschar Formaticn:

No erythema

Very slight erythema

Well defined erythema

Moderate to Severe erythema .

Severe erythema (beet redness) to slight
eschar formation (injuries in depch)

-

(barely Perceptible)

8100 3%

Edema Fofmation:

No edema i

Very slight edema (barely perceptible) o
Slight edema (edges of area well defined
by definite raising)
Moderate edems (raised approxim
- Severe edema (raised more than
beyond the ares of exposure)

Ll =

ately 1.C mm) 3 . o
1.0 mm extending

*The *'Walye® recorded for
s8ix or more animals subje

1]
(e
0
[
fo ol
n
By
<
@
=
(]
'y
[14]
g
e

[14]

o]

Fh

Ry

' The values for erythema gn

d eschar formation at 24 hours apd at
skin were added to similar valyes

imals (a total of 4 values),

Similarly, the values for

edema formation at 24 and 72 hours for .
1imals were added together (a total of &

A

o rnm-._-u—m-.m-.a G oroem, .
. i

i
results in a score of {
(Section 191.1 (g) (2) of the regulations of the Federal
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Primary Skin Irritation in he Albfmo Rabbit.

Page 5

TABLE 1. Summation of Primary Skin Observations.

Examination Interval

(No. Reacting/No. Dosed)

Observation Intact Sites  Abraded sn% '
24 72 24 72> |
Erythema and Eschar Formation hrs brs hrs hr'S?
No erythema : 3/3 3/3 3/3 2/
Very slight erythema 1/3
Well defined erythema
Moderate to severe erythema
. Severe erythema
Edema Formation
3/3 3/3 3/3 3/3

‘ i No edema
- . Very slight edema
Slight edeuma

 Moderate edema

Severe edema

134-026




FM PHT4 (micronized), ' .
Lot No. 6332-B: Primary Skin Irritation in the Pabbit,

=
=2
[
TABLE 2. Primary Irritation Score P
Dermal Irritation Observation Time "Value"
Erythema and eschar formation: Hours
- ' Intact skin 24 0.
A 72 | 0
. Abraded skin 24 ° 0
?2 0.2
Subtotal 0.2
Edema formation: . .
. Intact skin 24 0
( 72 0]
Abraded skin 24 0
- 72 0 -
Subtotal 0 .
Total 0.2

Primary irritation score isg -

0.2 246 =0.1

( 134-026
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KA

SYNOPSIS

FMf PHT4 (micronized), Lot No. 6332-B was evaluated for eye irritation

in accordance with the regulations under the Federal Hazardous Substancggz

Act. _ : T ;;

. . <

Based upon the results obtained, FM PHT4 (micronized) would be ~3
considered an eye irritant.

134-027 -
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s

(1. COMPOUND

The compound was received from .the Micligan Chemical Corporation,

St. Louis, Michigan on October 24, 1974.

P

]
It was identified as "7.5 lbs. FM PHUT4 (micronized), Lot No. 63§§;B"

and was received as 2 bags of white powder, total of 15 lbs. <=
L |
&=

134-027
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e

EYE IRRITATION IN ALBINO RABBITS (Unwashed Technigue)

A. METHOD: ' _ |
Three male and 3 female New Zealand White rabbits were used ip this¢m
test. The rabbits weighed from 2675 to 3240 grams at the beginning

of the study. Food and water were available ad libitum.

.2.0 percent sodium fluorescein solution. This Procedure ig employed

routinely so that only those rabbits with normal eyes are used ip Eye

Irritation Studies. .

sac of the right eye of each rabbit.

Examinations were made for ocular irritation at 24, 48 and 72 hours,

‘and at 7 days. At the 72 hour examination, sodium fluorescein and

ultraviblet‘light.were used .again to aid in revealing possible corneal

injury.

[ R N
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Scale for Scoring Ocular ‘Lesions#

{1} .Cornea P ) ..
(A}  Opacity-degree of density (area most dense taken for reading)
t{oopacity...--.---.-............a......--
N Scattered or difiuse area, details of iris clearly visible , ,
Easily discernible translucent areas, details of iris slightly
ODSCUTEd. « & o o o e v e e e e e b e e e e s . .
Opalescent areas, no details of iris visible, size of pupil
barel}'diSCCrnibleo-.---.n..-o.ooou..-o.o'.o
Opaque,irisinViSibIE.e....-...;........
(B) Area of cornea involved _
" One quarter (or less) but not zero . © e s 6 s s 6 e e
Greater than one quarter, buc less than half . , , e o

,, AR

[ B -]

£ W

Greater than half, but less than three quarters..
Creater than three quarters, up to whole area. .
Score equals 4 x B x 5 Total maximum

(-] L] L] ]
o e o -
(] 9 v o
e @ o o
e & o @
(] o ) L)
2 a a o
Q -] [ L2
£ D e

Do o o o
@

(2) Iris o
{A} Values
Nornlal-.-..uo......‘.'l.b.ln.lo'...ooe.oo 0
Folds above normal, congestion, swelling, circumcorneal injection
(any or all of these or combinatfon of any thercof) iris still
reacting to light (sluggish rcaction is positive) » . o . . e ® 8 o 5 e b3 s
No reaction to light, heriorrhzge, gross destruction (any or all
‘ . ofthese)-o.-.-o--.o-botutcano-ooucoooooo 2
. (T Score equals A x 5 Total marimum = 10
; d (3} Conjunctivae .
(A) Redness (refers to palpebral and bulbar co junctivae excluding
cornea and iris) :

- Vessclsncrmal.-...e........'.o.....a....a..-o 0
Vessels definitely injected above mormal . . . . . . © o 8 6 006 08 Fo s e 1
More diffuse, deeper crimson red, individual vessels not easily
discernible,.....-...-......-...e.......e. 2
Diffusebeefyred oooo-ono.‘..o-o-u.-oonnooo.coo 3
{B) Chemosis
'.Noswelliﬂg-a---o-coo-ca-ooooost-oa'o..ooaoﬁg
Any swelling above normal (imcludes nictitating membranele o o o 0 0 o o o o 1
Obvious swelling with partial eversion of 1ids © 6 5 0o 8 6 0606 605 8 0 e 2
Swelling with lids about half closed o o o o o o o o o & o D |
Swelling with lids ebout half closed to completely closed . ¢ & e 6 0 s 0 o &
{C) Discharge .
Nodischarge....o-..o..;..,.o'o..o-e......o.» 0
Any amount different from normal (does not include small amounts
observed in inner canthus of normal animals). . ¢ s o 5 6 0 0 66 0 & o o 1
Discharge with moistening of the lids and hairs just adjacent
q:: gothelids.-c.-oooo-.oo.c-o-.ocoo-.cooto. b4
Discharge with moistening of the 1ids and hairs, and considersble s
areaarouﬂdtheeye::--oooe-aouo--ouooo.coneeos 3
Score equals (A + B+ C) x 2 Total maximum = 20
. The maximum total score is the sum of all scores obtained for the cornmea,

1tis,~and conjunctivae, Total maximum score possible = 110

‘i } * Draize, J. H., Appraisal of the Safety of Chemicals im Foods, Drugs, and
Cosmetles, Assoc. Food and Drug Officials of the U. S., Austin, Texas, 1959, p. 51,

Modified according to reviglon in 1964, Edited by A. J. Lehman,

134-027 ' . i ¢ S?
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(micronized), . Page 6
' Lot No, 6332-R; £ye Irritation ip the Albino Rabbit,
TABLE 1. Obscrvations.

Examination Intervai
No. '

T Positive/.‘.o. Dosed)
Hours

Observation’

Cornea:

Day
24 48 72 7

Cornea Normai

[ —

6/6 ¢/¢ 6/6 ix - 3
Dulling normal corneal luster ) =
Corneal Opacity:  very slight <.
: slight =
moderate g
marked A e
Iris: Iris Normaj 5/6  6/6 6/6 6/6
Irida} Irritation 1/6
Conjunctivae: Redness: normal 2/6 - 676
: ) very slighe .
slight » 3/6 378
moderate 5/6 346 i/6 1
marked "1/6
r—
Chemosig: normal 3/6 46 6/6" ;
very slight 34 176 276 il
slight ‘176 b
moderate 2/6 S
marked 5
I -
‘Discharge: normal 6/6 676 646 5
very slighe 2/6 H
slight 1/s ?
moderate 1/6 i
mmarked

.2/6
Purulent D?scharge




“-'-;_FM PHT4 {micronized),
Lot No. 6332-B: Eye Irritation in the Albino Rabbit.

(o

Page 7 .5

TABLE 2. , . Average Scores, ) R .

Average Scores (Range)

Qcular ) ‘

. Observation Period
Area 24 Hrs, 48 Hrs, 72 Hrs, 7 Days
Cornea a C 0 0 . -0 0 gg
: o
B N 0 0. . 0 o . g
.8 9;&
P
Cornea Score . e 0 0 0
Iris A 0.2 0 0 0
. {0-1.0)
Iris Score 1.0 ] L 0
Conjunctivae A 2.2 . 1.5 0.8 o
(2.0-3.0) (1.0-2.0) (0-2.0) .
B 1.8 © 0.1 0.2 0
(0.5-3.0) (0-0.5) - {0-0.5)
C 1.7 ] -0 0
(0.5-3.0) o
Conjunctivae Score 11.4 3.2 2.0 0
ZTotal Score 12.4 3.2 2.0 0
134-027 )
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A. General Procedute:
—=t8ra. Procedure

Michigan, YModel No, 8221




International Research, and Developinent Corporation

L4

=
s s ' =3
The calculated atmospheric concentration administered was ;:f
L approximately 10.92 wg/L.* of Fy PHT4 (micronized), Lot No. S
&
6332-B. a
IV. RESULTS

A. Pharmacodynamic Signs:

All of the rats exposed to the 10.92 mg/r*
centration of FM PHTS (micronized), Lot No.
4 hour exposure period
period.

atmospheric cop-

6332-B survived the
» and also the subse
Signs seen durin

decreased motor activitj,

quent 14 day observation

g the 4 hour exposure period Included

eye squint, slight dyspnea and erythema.

At 24 hours, one rat exhibited

f» | remaining 9 ratg Were normal at 24 p
9 days, al1 rats appeared normal,

rats exhibited diarrhea,

asal porphyrin discharge, The
ours. At 48 hours ang through .
At 10 thfough 14 days, several &bi

All rats exhibited normal body weight

gains during the Study perind,

B. Necropsy Findings:

§
mpound related were seen at i $
necropsy in any of the rats Sacrificed at the end of the observation .
period. An incidental finding in ope female wag hydrometra &
fa
C. Acute Inhalation Toxicity: r

1ts obtained, the .acute inhalation

toxicity of FM PHTS (micronized), Lot No.

6332-B would pe greater f
than 10.92 mg/1.*
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gan Chemical
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"7.5 1bs.
~B" and was received ag 5 white

St. Louis, M1

It was identified es FM PHT4 (micronized), Lot Yo.
6332

Powder,
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III. METHOD - - B

. o S
A. General Procedure:

Twelve male albino guinea pigs,

weighing from 326 to 393 grams,
were used for this study.

The animals were divided into 2 gfoups
consisting of ‘a2 positive control group of &

=
3
m . =
guinea pigs and 1 treated™® .
group of 8 guimea pigs. ) e

The animals were housed iﬁdividually in metal cages suspended
above the droppings.in an air conditioned room.

, Food and water were
available ad libitum,

Observations were méde"dailgtfof dermal and‘pharmacotoxic signs.
B. Compound Administration:

Each control and test compouhd wa: iajected intradermally into a
prepared area on the back and f£lanks of the respective guinea pigs,

The backs were prepared by shaving with electric clippers and were
further shaved throughout the study as necessary.

The control or test compounds were injected every other day, three

times each week, until a total of ten sensitizing doses had been given,

The volume for the first sensitizing dose was 0.05 ml and thereafter

for the remaining nine doses a volume of 0.10 ml was used,

In no case was the same injection site used more than once {each
site was identified with a marking pen,
dnjection).

directly below the site of
' The test and. control compounds were injected on the right
flank of each animal in the respective countrol or treated groups and
an identical volume of the vehicle (0.9 percent sodium chlorigde

solution) was injected on the left side of each animal in all groups,
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The'injec;ion sites were read and scored for dizmeter and inten-

sity of erythema (flare) and héight of edema (wheal) at 24 and 48
hours following each injectiom. A =

et
Two weeks. following the adminisérafion'of'fﬁe tenth sensitiggﬁg
dose, a challenge dose, at a volume of 0.05 ml was given by inﬁi?-
‘dermal injection of the respective control or test compounds,
Reactions to the challenge dose were read and scored at 24 and 48

hours &s in the case of the sensitizing- injections.,

In the event that the score for a challenge ‘dose was greater than
‘the average score of the ten sensitizing doses, the control or.test

.compound was considered: to have produced dermal sensitization in the
guinea pig.

All Injectlons were made with a 26 gauge sterile needle.

The control and test compounds used in this study were as follows:

1. FM PHTS:
The compound was administered to & group of eight guinea pigs

' at a concentration of 0.1 percent in 0.9 percent sodium chloride

solution.

2. glﬂ-Dinitro-l«Chlofobenzeﬁe:

This chemical was used as the positive écntrol,-and was admin-

istered to a group of 4 guinea pigs at a concentration of 0.1 percent.
i@ﬁﬁ 0.9 pezcent sodiur chloride solution.

3. 0.9 Percent Sodium Chloride Solutionm: .

This solution was used as the control vehicle and was admin-
istered to the left flank of all the animals in this study.

The materials were prepared fresh each day just prior to
injection, ot '

:’ 134-028
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IV. RESULTS

A, General'Béhévior and Appearance:

14003k

the study period.

B. Skin Reactions to Compound Administration:

. 1. FM PHT4 (Table 1):

greater than twice the average response

obtained in the sensitizing doses. " The Yemaining four guinea pigs

e
Lad
o5
i
g
[¢]
]
14
[+¢]
1]
]
(0]
(7]
b~
[+]
o]
1]
1]
]
(<
(&
o
[
=]
[
[« 9
(29
[ =4
I+
b

ained in the sensitizing doses.

Comparison of the average of the individual mean Galues

(flare) of the sensitizing doses to the average mean values (flare)

control material.

Based upon the results obtained, the test compound would be
considered a probable sensitizing agent in man which may produce
sensitization in some individuals.

l...«.u BT e oy g tegmoe G oo ree e g b oy
o e

2. 2,4-Dinitro~1-Chlorohenzene (Table 2):

411 four guinea pigs in this group exhibized g respense to the
challenge dose that was greater than that obtained in the sensitizing

o
7 b'

. mw..ﬂ' 640,57 Y
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e L]
[ HA . . C @
doses. 'The per cent range of challenge result obtained was from <

. v : _ e
. approximately 121 to 194 per cent of the average values obtained pg
during the sensitization period of the study.

3. 0.9 Per Ceq;/Sodium Chloride Solution:

Skin react£g§§ observed in all of the guinea pigs tested
‘(treated or control groups) were essentially negative follewing the

-sensitizing or challenge. doses with 0.5-per cent sodium chlsride
solution. : ‘ ' ' ’

134-028
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0H

doses. 'The per cent range of challenge result obtained was from <
. approximately 121 to 194 per cent of the average values obtazined g
during the sensitization period of the study.

3. 0.9 Per Cent/Sodium Chloride Solutiom:
.- e Skin react@e observed in all of the guinea pigs tested

'(t':feated,or control groups) were essentialljr negative following the
- - -sensitizing or challenge. doses with 0.5-per cent sodium chlegride

o

‘solution.

134-028
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Dermal Sensitization Study ir the Guinea Pig.

(‘) TABLE 1. ‘ o FM 'PHT4.

_ Reaction (Wheal and Fiare)

_ Guinea Pig Guinea Pig " Guinea Pig .  Guinea Pig

i . Reading - No. 1142. No. 1143 . wo. 1144 No. 1145

. Sénsitiz~ Dose Time Dia. Hgt. Color Dia. Hgt. Color Dia. Hgt. Color Dia. hgt. Ccl
ing Dose {ml)} (tixs) (mm) (mm) ) {(mm) (mm) : (mm)} (mm) )

1 0.05 24
48

0
0

=3
[N

0.10 24
48

11

=} €0

0.10 24
48

0.10 24
48

w1 o | wo
wH| P |rm oo

6.10 24 .
48

oo pud

0.10 24
48

oo & P e

N i =y o
b b=

0.10 24
48

o~
&, n
O]

0.10 24
48

[y
@0 O
et
Q0 =t

b
s 2 | =

0.10 24
o7 48
10 0.10 24

48

b ot

Mean Value '
Sensitizing 6.2
Doses

Challenge 0.05 4 24
Dose . ce .er 19 N .

Mesn Value .
Challenge Dose 17,0

Color Code: N - Normal - ' P - Pink
' T - Trace (not measurable) R = Red
2 - Scab on center of inflamed area




Dermal 3ensitization Study in the Guinea Pig.

TABLE 1. continued - . .. FM PHT4.

('v‘ , .
Reaction (Wheal and Flare)
Guinea Pig Guinea Pig Guinea Pig Guinea Pig
* Reading ___ No. 1151 ' No'. 1152 " No. 1153 No. 1154
. Sensitiz~- Dose Time bia. Hgt. Color Dia. Hgt. Color Dia. Hgt. Celor Dia. Hgt. Coll
ing Dose (ml) (Hrs) (mm) (mm) (mm) - (mm) (mm) (mm) (om) (=m)
5 e
1 0.05 24 3 1 P 4 T ‘P 0 0 N 2R 1 P
- 48 .0 0 N T 0 P 0 0 N < 0 N
s B
2 0.10 26 10 2 P g8 1 P 72 p 9® 2
48 7 1 P 5 1 T 6 T T 13%1 [
3 0.10 24 10 T ‘P 5 T P 5 T ) 4 7 T P 7
48 5 1 P 5 1 P 6 T 7 1 P
4 .10 24 3 1 P 10 T P .5 T R2 4 2 P
48 4 1 P 4 1 P 5 T R 3 3 P
5 0.10 24 12 1 P 5 T P 30 T pa 7 1 P
48 8 2 R 6 1 P 7 1 pa 7 2 P
6 0.10 24 g8 2 R 6 T P 20 T PP 8 1 Pl
(J 48 7 2 P 5 T P 10 T P 5 2 P
7 o010 2 6 1 P 15 2 p 35 T P 71 1 ?f
48 6 1 P 7 1 P 6 T P25 2 T
8 010 26 30 2 p 8 1 p 10 2 P 11 2 Pf
48 12 1 P 7 1 P 11 1 PP 8 1 Pl
9 0.10 24 15 2 P 8 1 P 30 2 pe 8 1 Pl
48 12 1 P2 5 1 P2 12 1 P 9 1 pl
10 0.10 24 9 2 P & 1 P 8 T P2 10 2 P
: 48 10 1 P2 7 1 P 11 1 P27 1 P
‘Mean Value . , : . .
Sensitizing : 7.9 6.4 11.3 6.9
-Doses .
Challenge 0.05 24 15 T P 18 T P 32 1 P 25 T P
Dose 48 10 1 P 5 1 P 10 1 P 3 T F
Mean Value ) ‘
Challenge Dose’ 12.5 . 11.5 21.0 14.0
Color Code: N - Normal - P - Pink
( . T - Trace (not measurable) @ R - Red
2 - ‘Scab on center of inflamed area

134-028
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Dexmal Sensitization Study in the Guinea Pig.

Positive Céntrol, 2,4—Dinitro—l—Cﬁlofobenzene.

. Reaction (Wheal and Flare)

. Sensitiz- Dose
ing Dose {ml)

Guines Pig Guinea Pig Guineea Fig Guinea Pig

Reading No. 1146 No. 1147 No. 1149 No. 1150

Time Dia. Hgt. Color Dia. Hgt. Color Dia. Hgt. Color Dia. Hgt. Co.
(Hrs) (mm) (mm) (mm) (o) “(mm)  (mm) (mm) (mm)

1 0.05

24 ' ST P 5 T 2
48 0 N 2 -0 0

0.10

24
48

0.10

24
48

0.10

24
48

0.10

24
48

- 0.10

24
48

0.10

24
48

0.10

a4
48

0.10

24
48

10 0.10

24
48

Mean Value
Sensitizing
‘Doses ’

9.0

Challenge 0.05
Dose

20 12
15 12

Mean Value
:Challenge Dose

17.5 . 10.5 12.0

Color Code: N - Normal - P - Pink

T - Trace [not measurable) R - Red
"a -~ Blanched spot in center of Inflamed area.
b = Scab in tenter of inflamed area.
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I. SYNOPSIS
HIPS ResinISb203 was evaluated for acute inhalation toxicitygg
in albino rats after pyrolysis. No deaths occurred during the <

<
4 hour exposure period or during the subsequent 14 day period e

of observation. &=

The pharmacodynamic and/or toxic signs observed are recorded
in the body of this report.

idecropsy findings observed at terminal necfopsy conducted at
14 days revealed 7 of 10 rats showing congestion of the lungs and

one rat which exhibited petechiation of the lungs.

( 134-033
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11, coMpomND
The test compound was received from the Michigan Chemigal
Corporation, St. Louis, Michigan on November 29, 1974, 1t was
identified as "HIPS Resin/Sb03, Lot No. 853-11-1" and was

hﬂagﬂﬁ'

received as white cylindrical chunks.

w . - 134-033
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IIT. METHOD:

A. General Procedure:

Five male and 5 female albino rats of the Spartan strain,
weighing from 208 to 240 grams, were exposed to an atmosphere

8860w

containing pyrolysis products of the test material.

Tha rats were housed by sex in groups of 5 rats each in
wire mesh cages elavated above the droppings and maintained in
temperature and humidity.controlled quarters throughout the pre-
exposure and post-exposure periods. Food and water were available

ad libitum.

During the 4 hour exposure the rats were observed for changes
in behavior and/or appearance. Immediately following the
(: exposure, they weve examined closely for pharmacodynamic and/for
- Y toxic signs. The rats were observed for a period of 14 days and

then sacrificed and necropsied.

8. Compound Administration:

The rats were placed in a sealed 59.1 liter glass chamber :
and exposed for 4 continuous hours to & dynamic atmosphere contain-
ing pyrolysis products of the test compound. In order to prevent
crowding during the exposure, the rats were separated into & units

of two or three rats each.

The test chamber atmoschere was prepared by passing an
airflow of 10 LPM through a 500 ml 3 necked flask {(Pvrex No. 4950)

containing 10U.02 grams of HIPS Resin/56203. The flask was immérsed .

in an oil bath. Airflow through the flask was not initiated until the
test compound temperature reached at least 450°F. Two 300 mm Liebig

condensers (Pyrex No. 2400) were used in line between the flask and

134-033




- exposure chémberf Throughout the 4 hour exposure period, the

‘the test compound at from 450 to 458°F; and the atmosphere of

~ International Research and Development Corporation

Page 4

temperature of the oil bath vas monitored at from 488 to 503°F;

$600:5w

the exposure chamber at from 63 to 69°F. For a very brief interval . {
during the 4 hour exposure period the temperature of the test
compound was at 446°F, but was readjusted to at least 450°F,

The flask containing the test compound was weighed before
and after the exposure and sent to the sponsor. From this data

the percent weight loss was calculated.
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IV. RESULTS:

00w

A. Pharmacodynamic Signs:

All of the rats exposed to the pyrolysis products of the tegng
compound survived the 4 hour exposure period, and also the subse-

quent 14 day observation period.

Signs seen during the 4 hour exposure period included decreased

motor activity, eye squint, slight dyspnea, and lacrimation.

At 24 hours and throughout the 14 day observation period, most
rats appeared nmormal. Signs that were observed included slight '
dyspnea in one rat‘at ?4 hours and through 4 days; and soft stool
which was exhibited by a few rats from 3 through 7 days and by

several rats from 9 through 14 days.

All rats exhibited normazl body weight gains during the study
pericd.

The percent weight loss of compound in the flask, after

pyrolysis following 4 hours was calculated to be 0.27 percentu‘

B. HNecronsy Findings:

Necropsy findings observed at terminal necropsy conducted at
14 days revealed 7 of 10 rats showing congestion of the lungs and
one razt which exhibited petechiation of the lungs.

" 134-033
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SYNOPSIS

HIPS Resin/PHT4/Sb203'was evaluated for acute inhalation
toxicity in albino rats after pPyrolysis. No deaths occurred
during the 4 hour éxposure period cr during the subsequent 14

day period of observation.

The pharmacodynamic znd/or toxic signs observed are recorded
in the body of this report.

No gross lesions were obtained at terminal necropsy following

14 days of observation.

134-035
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II. COMPOUND

hog =

4

The test compound was received from the Michigan Chemical =
Corporation,

0

St. Louis, Michigan on November 29, 1974. It was 3
identified as “"HIPS Resin/PHT4/Sb203, Lot No. 853-11-3" apg w&{éﬁ
received as off-white cylindrical chunks.

134-035
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III. METHOD:

A. General Procedure:

Five male and 5 female albino rats of the Spartan strain,

weighing from 234 to 284 grams, were exposed to an atmcsphere

containing pyrolysis products of the test material.

The rats were housed by sex in groups of 5§ rats each in
wire mesh cages elevated above the droppings and maintained in

temperature and humidity controlled quarters throughout the pre=

0 i

exposure and post-exposure periods. Food and water were availablec=

2d libitum.

LS

During the 4 hour exposurelthe rats were observed for changes
in behavior and/cr appearance. Irmediately following the _

(;_/ exposure, they were examined closely for pharmacodynamic and/or
toxic signs. The rats were observad for a period of 14 days and

- then sacrificed and necropsied.

B. Compound Administration:

The rats were placed in a sezled 59.1 liter glass chamber
- and ekposed for 4 continuous hours to a dynamic atmosphere contain-
ing pyrolysis products of the test compound. Imn order to prevent
crowding during the ekposure, the rats were separated into 4 units

of two or three rats ~ach.

The test chamber atmosphere was prepared by passing an
airflow of 10 LPM through a 500 ml 3 necked flask (Pyrex No. 4950)
containing 100.05 grams of HIPS Resin/PHT4/Sby03. The flask was oo
immersed in an oil ba*h. Airflow through the flask was mnot
initiated until the test compound temperature reached at least
450°F. Two 300 mm Liebig condensers (Pyrex No. 2400) were used

134-035
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_in line between the flask and'exposure chamber. Throughout the
& hour exposure period, the temperature of the oil bath was
monitored at from 492 to 512°F; the test compound at from 459

to S00°F; and the atmosphére of the exposure chamber at from
64 to 72°F.

Qﬁﬂﬁwéd

The flask containing the test compcund was weighed before
and after the exposure and sent to the sponsor. From this data

‘the percent weight loss was calculated.

e

1
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IV. RESULTS:

A. Pharmacodynamic Signs:

All of the rats exposed to the pyrolysis products of the test

compound survived the 4 hour exposure period and the subsequent

b S 001

14 day observatiou period.

Signs observed during the 4 hour exposure period included

decreased motor activity, eye squint and lacrimation.

At 24 and 48 hours, decreased motor activity was observed.
In additicn, soft stool was exhibited by one rat at 48 hours.
At 72 hours and throughout the remainder of the observatior period,
all rats appeared normal, with fhe exception of one or .wo rats

exhibiting soft stool om 3, 5, 7, 8, 9, 11 and 14 days.

All rats exhibited normal body weight gains during the study

period.

The percent weight loss of compound in the flask, after

pyrolysis, following 4 hours was calculated to be 2.14 percent.

B. Necropsy Findings:

No gross lesions were obtained at terminal necropsy following

14 days of observation.

134~035
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SYNOPSIS

HIPS Resin/PHI4[Sb203 was evaluated for acute inhalation
toxicity in albino rats after pyrolysis. No deaths occurred
during the 6 hour exposure period or during the subsequent 14

day period of observation.

The pharmacodynamic and/or toxic signs observed are recorded

in the body of this report.

o gross lesions which were considered compound related were

observed at terminal necropsy following 14 days of observation.

134052
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COMPOUND
The test compound was received from the Michigan Chemical

Corporation,'St. Louis, Michigan on November 29, 1974. 1t was>
identified as "HIPS Resin/PiT4/Sby03, Lot No. 853-11-3" and was

received as off-white cylindrical chunks.
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METHOD:

. . P . 1

A. General Procedure:

Five male and 5 female albino rats of the Spartan strain,

ﬁeighing from 204 to 228 grams, were exposed to an atmosphere

containing pyrolysis products of the test material.

The rats were housed by sex in gfou?s-of 5 rats each in

wire mesh cages elevated above the droppings and maintaimed in

temperature and humidity controlled quartersﬁthroughout the

19003

pre-exposure and post-exposure periods. Food and water were

available ad libitum.

During the § hour exposure, the rats were observed for changes

in behavior and/or appearance. Immediaiely following the exposure,

they were examined closely for pharmacodynamic and/or toxic signs.

The rats were observed for a period of 14 days and then sacrificed

" and necropsied.

B. Compound Administration:

The rats were placed in a sealed 59.1 liter glass chamber

and exposed for 6 continuous hours to a dynaemic atmosphere contain-

ing pyrolysis products of the test compound. In order to prevent

crowding during the exposure, the rats were separated into 4 units

of two or three rats each.

The test chamber atmosphere was prepared by passing an airflow
of 8 LPM through a 500 ml 3 necked flask (Pyrex No. 4950) -ontalaing
200.03 grams of HIPS Resin/PHT4/Sb,0,. The flask was immersed in an .
0il bath. Airflow through the flask was not initiated uatil the

test compound temperature reached at least 450°F. The pyrolysis

products were passed from the flask directly into the exposure chamber.

134-052
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Throughbut the 6 hour expoéure period, the teméerature of the
0il bath was monitored at from 490 to 520°F; the test compound
at from 474 to 498°F; ard the atﬁosphere of the exposure chamber
at from 69 to 84°F. The temperatures of the atmosphere in the
exposure chamber were obtained from th?ee locations within the

chamber, {i.e., at the center and at both -ends of the chamber) .

The flask containing the test compouné wag weighed before
and after the exposure and sent to the spomsor. From this data

the percent weight loss was calculated.

134-052
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RESULTS:

A. Pharmacodvnamic Signs:

All of the rats exposed to the pyrelysic products of the test
compound survived the 6 hour exposure period and the subsequent

14 day observation period.

Signs observed during the 6 hour exposure period inclmded
eye squint, lacrimation, salivation, slight dyspnea and a white
deposit around the nares. At the termination of the 6 hour exposur%;:

period, two rats exhibited nasal porphyrin discharge.

At 24 through 72 hours, eye squint and clear ocular discharge
were observed. 1Im addition, one rat exhibited tachypnea &t both
24 and 48 hours.

At 4 days, eye squint was observed in two rats. From5 days
through the remainder of the 14 day study period, most rats appeared
normal. At 6 days oﬁly, two rats exhibited very slight cermeal
o?acity; and from 10 through 14 déys, one or two rafs exhibited

soft stool.

All rats exhibited normal body weight "gains dﬁring the study
' period.

" The peécéht wéighf-loss of compound in the flask, after pyrolysis,
following 6 hours was calculated to be 1.89 percent.

B. Necropsy Findings:

No gross lesions which were considered compound related were

observed at terminal necropsy following 14 days of obserwation.

.134-052
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I. SYNCPSIS

In 2 28 day dermal study in New Zealand White rabbits, FM PHT4
(micronized) was applied at dosage levels of 50, 500 and 5000 mg/kg/day,
5> days/week for 4 weeks. Three male and 3 female rabbits were used at

each dosage level and =lso as a control group. The rabbits were observed

Hematological, blochemlcégf
and urinalysis studies were conducted once in the control period and aﬁ::
14 and 26 days of study. - . fi

Very slight to.slight and occasionally moderate erythema was noted

daily and body weighté were recorded weekly.

for control rabbits and for rabbits at tke 50 mg/kg/day dosage level.

Very slight to moderate erythema was noted for rabbits at the 500 and £

5000 mg/kg/day dosage level. Moderate desquamation also was noted for

(Z‘] _ 3 of the rabbits at the 5,000 mg/kg/day dosage level. Rabbits at the .
| 5000 mz/kg/day dosage level showed losses of body weight prior to death.

All of the rabbits at the 5,000 mg/kg/day dosage level died or were
sacrificed in extremis.

At 14 days of study, 1 rabbit at the 5000 mg/kg/day dosage level
showed a moderate increase in urea‘nitrogen. At 26 days of study the
1 surviving rabbit at the 5000 mg/kg/day dosage level showed a meutro-
philia wich a lymphopenié, nucleated erythrocytes, marked increases in

glucose and urea nitrogen and albumin in the urine.

.Deaths or the declining condition which necessitated early sacrifice

of all rabbits from the 5000 mg/kg/day group were considered due to com-

pound effect. Pale liver, accentuated liver.lobulation and gastric irrita-

tion in several rabbits from the 5000 mg/kg/day level may have been com- '

pound related. Microscopically, the only lesion seen in animals from the
30 or 500 mg/kg/day groups which was considered compound related was very

slight hyperkeratosis of the application site in one rabbit from the 500
wg/kg/day group.
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COMPOUND

The compound was received from Michi

gan Chemical Corporation, St.
Louis, Michigan on October 24, 1974,

The compound was a white powder

2nd was identified as "FpM PHT4 (micronized} Lot No. 6332-B."
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III. CLINICAL STUDIES .

A. METHOD: .

~ - -

1. Generéi Prdcedure:

Twelve male (weighing from 2521 éo 3453Agraﬁs) and 12 female
(weighing from 2815 to 3301 grams) New Zealand White rabbits were used%%
in this study. The rabbits were housed individually in metal metabolig;

_cages and maintained in a temperature and humidity controlled room. Sz

Purina Rabbit Chow and water were available ad 1ibitum. ™~
&c iibitum

Folloﬁing'28 days of study, all of the rabbits were sacrificed

hand pecropsied. Selected tissues were collected for histOpatholbgy.

2. Compound Administration:

FM_PHT& (micronized) was applied dermally at dosage levels of

50, 500 and 5000 mg/kg/day, 5 days/week for 4 weeks. Three male and 3
female rabbits were used at each dosage level and also in a control group.
 The control rabbits received saline only at a volume of 12 ml on the same

regimen as treated rabbits,

The dorsal skin of each rabbit was shaved with eiectric clippers
as necessary during the study. The skin of one-half of the rabbits was
abfaded twice a week. The compound was mixed with a small amount {(maximum
12 ml) of saliné to form a paste., The paste was then spread over the skin
with a glass rod. The rabbits were held in wooden stocks during the 6
hour compound administration following which the backs were washed with
tepid tap water and the rabbits were returned to their individual eages.

Individual daily doses were based upon the body weights obtained weekly.

3. Observations:

The rabbits were observed daily for changes in general behavior

and appearance. Observations for dermal irritation were done prior tc
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and following the 6 hour c¢ompound administration period,

Individual body
weights were recorded weekly.

4. Llaboratory Tests:

' Once in the control period and at 14 and 26 days of study,
and urine samples were obtained from all rabbits for analysis,

a, Hemacbldgz:

.. Hematological studies included hemoglobin1

2
» hematoerit®,
3
total erythrocyte count

and tota13 and diiferential leucocyte counts.

b, Biochemistry:

Biochemical studies included glucosea, urea nitrogena, serum
glutamic oxalacetic and pyruvic transaminase acti

vitiesé and serum
alkaline phosphatase actibitya.

c. Urinalzsis:

Urinalysis included méasufement of volume, pH5 and specific
description of color and appearance;
albumins, glucoses

gravity;

and qualitative tests for
R bilirubin5 and occult blood5

®

5. Bromine Analysis:

Samples of liver, fat:
all rabbits at the terminal ne
control

Aﬁidney, skin and blood were collected from

cropsy. All samples collected from the

rabbits and rabbits at the 50 and 500 mg/kg/day dosage levels
Were analyzed for bromine content by neutron activation analysis,

B, RESULTS:

l. General ﬁéhé%ior,’Appearance

and Survival;__ :
Very slight to slight and occasionally moderate ervthema was
noted ‘for control rabbits and for rabbits at the 50

mg/kg/day dosage
level. Very sligtt to moder

ate erythema was noted for rabbits at the

bloed

€L 00 1Y
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500 and 5000 mg/kg/day dosage level. Moderate desquamation also was
noted for 3 of the rabbits at the 5,000 mg/kg/day dosage level. One
‘rabbit at the 5,000 mg/kg/day dosage level showed marked ataxia, unable
to 1ift head or right itself and dyspnea and was sacrificed jn extremis.
All of the rabbits at the 5,000 mg/kg/day dosage level died or were

sacrificed in ertremis.

2, Body Weights (Table 1): .
Changes in body weight were similar for qontrol rabbits and

rabbits at the 50 and 500 mg/kg/day dosage level. Rabbits at the 5000

mg/kg/day dosage level showed losses of body weight prior to death.

3. Laboratory Tests (Tables 2-12):

a. Hematoiogz:
At 26 days of study,' the 1 surviving rabbit at the 5,000,

mg/kg/day dosage level showed a neutrophilia with a lymphopenia and
nucleated erythrocytes. No other changes were seen in hematoclogical

studies.

b. Biochemistry:

At 14 days of étudy, 1 rabbit at the 5000 mg/kg/day dosage
level showed z moderate increase in urea nitrogen. At 26 days of study
the 1 surviving rabbit at the 5000 mg/kg/day dosage level showed a
marked increase in glucose and urea nitrogen. No other changes were
seen in biochemical studies.

e. Urinalysis:
At 26 days of study, the 1 surviving rabbit at the 5000 mg/
kg/day dosage level showed a 2+ for albumin in the urime. No other

changes were seen in urinalysis.

4, Bromine Analysis:

The results of the bromine analysis are presented in Table 13.V
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Examination 9f the bromine data reveals a marked increase in the con-
centration of bromine found in the skin at the 50 and 500 mg/fkg/day
dosage levels. Increases in bromine were aiso noted in liver samples
obtained from the 50 and 500 mg/kg/day dosage levels (these increases
were slight in_degree), in kidney and blood samples at the 50 and Sdbgg,
mg/kg/day levels (both kidney and biood samples produced very slight §§
increases at the 50 mg/kg/day levels). An increase in the bromine comtent

of fat samples also was noted at the 500 mg/kg/day dosage level. Z:

Tissue andibiéod samples were not retained for analysis from animals
which died or were sacrificed on study from the 5000 mg/kg/day dosage

level.

Statistical analysis of the increases noted above revealed statistically?
significant increases in ﬁhe skin samples at the 50 mg/kg/day dosage level
and in the skin and blood samples at the 500 mg/kg/day dosage level.,

(See Table 13). '

All stétistical analyses coﬁpared the treatment groups with the
control group. The bromine content in the liver, fat, kidney, skim and
blood were compared by analysis of variance (one-way classifiecation) as
described by Steel and Torries. Then Bartlett's test for homogeneity of
variances as described by Steel and Torrie6 was applied to the respective
parameters. The appropriat2e t-test (for equal or unmequal variances) as
described by Steel and Torrie6 was used to judge the significance of _
differences between the means, based upon Dunnet;!s7 multiple comparison
tables.
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PATHOLOGICAL STUDIES

A. METHODS: " -
1. Gross Pathology-

At the completion of the compound appllcatlon period, all rabhéts

were sacrificed with 1ntravenous air embolization and necropsied. Seﬁgcted

_organs were weighed and representative tissues from each rabbit were c3

collected in buffered neutral 10% formalin. Zﬁ-

2. Histopathology:

The following tissues from each rabbit from the control and 500
mg/kg/day groups were paraffin embedded, sectioned, stained with hema-

toxylin and eosin and examined microscopically:

skin ileum nerve, muscle
regional jejunum bone/marrow
lymph node colon thymus
mesenteric liver heart
lymph node gallbladder lung
spleen adrenals thyroid, parathyroid
pancreas kidneys eye
stomach urinary bladder brain
duodenum ovaries/testes pituitary

Hematoxylin and eosin stained paraffin sections of skin, liver,
kidneys and bone marrow from rabbits from the 50 mg/kg/day group also

were prepared and examined.

B. RESULTS:
1. Gross Pathology (Table 14) and Organ Weights (Table 15):

Deaths or the declining condition which necessitated early sacrifice

of all rabbits from the 5000 mg/kg/day group were attributed to compound .
effect. 1In rabbits from this group, pale liver, accentuated liver lobulatipn
and evidence of gastric irritation in a few rabbits may have been due to

compound effect. No gross lesions considered compound related were seen in
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| anf‘fébbits from the 50 or 500 mg/kg/day groups which were sacrificed
_ at _termination. :

No compound related organ weight effects were observed in rabbits

" from the experimental groups.

. 2.. Histopathology (Table 16):

Except for very slight hyperkeratosis of the application site &b

_one rabbit in the 500 mg/kg/day group, no microscopic lesions consideﬁgg

compound related were seen in any tissues examined from rabbits from the
- 50 or 500 mg/kg/day groups. Microscopic lesions in these animals were

those which commonly occur spontaneously and were not significant.
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FM PHT4: Twenty-Eight Day Dermal Toxicity Study in Rabbits.
TABLE 1. Individual Body Weights, grams.
Group, Compound Administration Waeks -
Rabbit No. Sex -1 R 1 2 3 A
Control: )
21164 M 2578 2641 2517 2702 2829 2806
21168 M 2684 2801 2664 2630 2692 2748 -
21216 - . M 3407 3453 3286 3360 3351 3414 ]
21165 - F 3315 3301 3142 2925 3210 3339 =
- 21167 F 2826 2815 2678 2659 2830 2888 =
21169 - - F 2451 © 2981 2827 2728 . 2892 2908 =
Mean 2877 . . 2999 2852 2834 2967 3017
50 mg/kg/day: _ . ~ )
21170 M 3125 . 3133 3086 2978 3210 3223
21172 M 2643 2955 2716 2653 2952 3008
21174 M 2659 . . 2811 2670 2639 2738 2735
21173 F 3128 3084 2566 2555 2793 2802
21217 F 2097 . 2967 2793 2750 2950 3070
21223 F 2839 2948 2685 2658 2720 3049
Mean 2884 2983 2753 2706 2894 2981
500 mg/kg/day:
21176 M 3040 2973 2786 2670 2661 2770
21212 M 2504 2639 2588 2607 2658 2714
21214 M 3313 3338 3156 3219 3644 3476
21177 F 3141 3272 2907 2812 3032 2872
21181 F 2751 2854 2692 2591 2863 3135
21221 F 2836 2878 2732 2677 2790 3002
Mean - 2931 2992 2810 2763 2908 2995
5000 mg/kg/day:
21184 M 2352 2521 2304 Died, day 11
21186 M 2962 3010 2911 2929 2589 died, day 26
21188 M 3198 3362 3109 Sacrificed, day 11
21183 F 3013 3116 2770  Died, day 10
21185 F 2915 3058 2751 pied, day 10
21187 F 2881 2910 2779 2627 pied, day 17
Mean 2996 2771 2778 2589
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FM PHTA:. _ Twenty-Eight Day Dermal Toxicity Study in Rabbits.

‘
'

TABLE ~ 2. ; Summary of Hematological Values.

R ' 50 mg/ 500 mg/
Hematology |, Days Control ° kg/day

Etzthrpqytes, Control 4.83 4.96
10%/cmm- |, | 14 5.62 5.61
: B ' 28 5.60 5.60

Hemcélobin,: Control 11.2 11.7
gn/100 ml . 14 . 12.0 - 11.7
. it o8 - 12,6 © 12,5
SHematocrit,, % Control 35 37
T ~ 14 40 40
e ‘ P '.. 28 39 39 )
‘egcpcyégé, Control ~ 8.44 7.24
.10°ferm - 14 8.41 7.32
S 28 8.85 8.19

. Neutrophils, % Control 26 24
L . 14 28 41
(. b 28 32 40
SURE SR , . . .
‘~'-/‘;Lymphoéytés; % = Control 71 . 113
- . 14 71 58
oo : 28 66

~Eosinophils, % Control
' . 14
5 , 28
Monocytes; % Control
. - ‘ 14
28

Basoﬁﬁils, % ~ Coatrol
1%

28 .
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FM PHT4: -

Twenty-Eight Day ‘Dermal Toxicit& Study in Rabbits,

Page 15

TABLE 6. Summary of Biochemical Values.

, 50 mg/ 500 mg/ 5000 mg/
Biochemistry Days Control kg/day kg/day kg/day
Glucose, . Control 134 139 139 135 e
mg/100 ml 14 79 94 87 - '

- 28 122 130 129 - oy

) =
BJULN., Control 18.8 16.2 - 17.7 19.7 ®
mg/100 ml 14 17.3 15.0 15,1 -
: 28 18.3 17.3 - 17.0 -
Alkaline Control 155 176 189 135
Phosphatase, 14 95 91 122 C -
international 28 71 67 ' 91 - )
units/ml y
$.6.0.T., Control 19 29 26 18
international 14 24 19 21 -
units/ml 28 16 14 . 16 -
S.G.P.T., Control 24 19 30 26
international 14 27 27 34 -
units/ml 28 41 44 54 -

134-030
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. FM PHT4: . Twenty-Eight Day Dermal Toxicity Study in Rabbits,

TABLE 7. Individual Biochemical Values = gontrol.

o w . Alkaline 8.G.0.T. - S.G.P.T,
Group; CGlucose B.U.N. Phos, int'1 int'l int'l
Rabbit No. Sex mg/100 m1  mg/100 ml Units/ml Units/ml  Units/ml

Control:

21164
21168
21216

21165

116 13,0 _ 18
122 15.5 20
151 23.0 21

126 21.0 25
21167 115 20.1 13
21169 134 20.5 : 20

Mean 134 18.8 , 19
50 mg/kg/day:

21170
21172
21174

21173

LT B < S S o

130 15.0 ’ 20
136 " 16.0 25
129 12.1 ’ 23

136 20.0 25
21217 145 19.0 30
21223 161 - 15.0 52

Mean . 139 16.2 29
500 mg/kg/day:

21176
21212
21214

21177

o I B B g <4

117 21.0 ' 38
144 17.0 19
141 15.8 26

139 17.5 : ' 24
21181 146 18.0 22
21221 146 17.1 29

Mean 139 17.7 26
5000 mg/kg/day:

21184 125 "18.5 25
21186 117 18.0 11
21188 133 13.8 23

21183 139 20.0 18
21185 139 24.9 11
21187 155 23.0 22

Mean 135 19.7 18

5 I s B c S c <4

C w/ 134-030
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- FM PHTS : . Twenty~-Eight Day Dermal Toxicity Study in Rabbits.
( ‘TABLE 8. : Individual Biochemical Values = 14 Days.,
) o ' _ Alkaline $.G.0.T. S.G.P.T.
Group, (Glucose B.UGN. Phos. int®1l int'l int'1
Rabbit No. Sex mg/100 m1 . mg/100 ml Units/ml Units/ml Units/ml
b 'Conﬁrél: , ‘
i 21164 M . :81 10.5 109 21 35
' ~21168 M 79 12,0 105 18 26
: 21216 M 80 17.5 131 ' 39 -20
“ :21165 F N /2 21,1 85 29 25
21167 F -89 20.1 ‘73 19 38
. 21169 F - 71 22.5 66 17 17 =
- Mean 79 17.3 95 24 27 =
. ‘50 mg/keg/day: ‘ o
‘ 121170 M ;82 16,2 121 6 19 g '
“21172 M 75 14.9 116 . 19 19
' 21174 M 199 16.0 65 19 26
[
21173 F 71 13.9 79 43 . 45
21217 F 115 15.9 104 20 26
. - 21223 F ‘119 ' 13.1 58 9 28 ;-
é ' ?
 Mean 94 15.0 91 19 27
( o 500 mg/kg/day:
s -21176 ‘M 95 °11,0 66 20 32
.21212 M 923 13.9 174 21 37
y J21214 M . 84 12.6 110 17 35
21177 F =91 -16.0 105 17 22
e 21181 F . 68 19.1 136 36 45
121221 F 91 i8.1 140 17 31
¢ Mean 87 15.1 122 21 34
~ 5000 mg/kefday:
< 21184 M -Died, -day 11
) 21186 M 87 14.1 55 10 17
L ~21188 M Sacrificed, day 11
- 21183 F Died, day 10
"21185 F Died, day-10
21187 F 91 59.0 &7 17 47

' i\ u 134-030
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” .TABLE 9.

. Butaea .

| VPO

Individual Biochemical Values - 28 Déys.

S e o Alkaline 8$.Go0.To S.G.P.T.

" Group,’ “Glucose - B.U.N, Phos, int'l int'l int'l
Rabbit No. Sex mg/100 ml mg/100 ml qnits/ml Units/ml Units/ml
Control:

21164 M 116 13.2 80 17 .59

- 21168 M 128 13.9 79 20 43
21216 M . 128 17.9 84 20 34 -
21165 F s 125 22.1 72 14 52 =R
21167 F 120 21.2 59 15 31 &
21169 F 116 21.5 50 11 28 @
. Y . @

Mean 122 18.3 71 16 41 g

.50 mg/kg/day: ’ '

-21170 M 146 . 19.0 70 15 34
21172 M 122 18.9 93 15 37

21174 M 120 16.0 64 13 44
‘21173 F 107 15.1 56 16 .47

21217 F 151 14.0 59 11 37
21223 F 135 21.0 61 12 66
: Mean 130 17.3 67 14 A

“J . 500 mg/kg/day .

.21176 M 131 15.2 63 17 62
21212 M 132 17.1 96 15 51
21214 M 146 25.5 140 18 65
21177 F 131 12.9 84 20 61

=21181 F 117 16.0 75 12 &4
21221 F S § 1 15.0 89 16 39

©.. Mean ~r 129 17.0 91 16 54

" 5000 mg/kg/day:

" 21184 M Died, day 11 .
21186 M £98% 175.0 29 80 61
21188 M Sacrificed, day 11
21183 F pied, day 10
21185 F Died, day 10
21187 F pied, day 17

% N

‘\J 134-D30

#Rahbit died follr /ing collection of blood.
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. FM PHT4: ' Twenty~Eight Day Dermal Toxicity Study in Rabbits.

TABLE 10.. Individual Urinalysis Values = Control.

-

Group, Vol. Color & Albu- Glu= Occult Bili- . Spec.
Rabbit No. ml. Appear. min ~c¢cose . Blood rubin Grav.

Control:

21164 : Normal . 1.028
21168 Normal 1.016
21216 Normal _ 1.035

21165 Normal 1,022
21167 [ Normal 1.020
21169 Normal 1.021°

50 mg/ke/day:

21170
21172
21174

21173
21217
21223

1.016
1.031
1.014

1.015
1.015
1.013

o G B B i c S 4
ZZE ZEE
ZEe A2 =

500 mg/kg/day:

21176
21212
21214

21177
21181
21221

1.014
1.011
1.011

1.014
1.014
1.01%

ZEE 22
ZEE B2RA
00 D =8 =i 00 CO
D WOW

5000 mg/keg/day:

21184
21186
21188

21183
21185
21187

mEey 222

134-030 e N = Negative 2+ = Slight to moderate
tr = Trace 3+ - Moderate
1+ = Trace to slight: 4+ - Marked
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o FM PHT4: ' Twenty~Eight Day D2rmal Toxicity Study in Rahbits.

TAELE 11. Individual Urinalysis Values - 14 Days.

Group, Vol. .Color & Albu- Glu- Occult Bili- = Spec.
Rabbit No. ml. Appear. min cose Blood rubin Grav.

Control:

21164
21168
21216

21165
21167
21169

Normal
Normal
Normal

1.019
1.011
1.042

1.024
1.023
1.012

O DO

Normal
Normal
Normal

I e B < -
R BER

. 50 mg/kg/day:

21170
21172.
21174

21173
21217
21223

Y LR

oW
o0 W

I B i< i< 4
e =2
= B

500 mg/kg/day:

21176
21212
21214

21177
21181
21221

290
350
85

230
390
50

oI I B < <4
2R 222

5000 mg/ke/day:

21184
21186
21188

21183
21185
21187

Died, day 11
85 Normal
Sacrificed, day 11

Died, day 10
Died, day 10
Q.N.S.

I T T < <4

134-030 Negative 2+ - Slight to moderate
Trace 34 = Moderate
Trace to slight 44 = Maxked
Quanity not sufficient
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FM‘PHT4: ' Twenty=-Eight Day Dermal Toxicity Study in Rabbits.

TAELE 12. Individual Urinalysis Valués - 28 Bays.

Group, .. Vol. 'Color & .~ Albu- Glu- Occult Bili- Spec.
Rabbit No. ml. Appear.  mirn cose T :nd rubin  Grav.

Control:

21164
21168
21216 .

21165
21167
21169

135 ' Normal
85 ~ Normal
130 Normal

160 Normal -
280 Normal
170 Normal

1.020
1.015
1.015

1.028
1.013 =
1.010 2
° &=
=
-

e B B Jhc 3 4
ZEZE Z=29
ZFEE 2=2R
ZEE ==HR

50 mg/ke/day:

21170
21172.
21174
21173
21217
21223

140 Normal °
200 Normal
20 Normal

300 Normal
50 Normal -
300 Normal

1.015
1.028

1.010
1.015
1.010

B B B S 44

222 222
Iz ===
mEE 2aR

500 mg/kg/day:

21176
21212
21214 -

21177
21181
21221

180 Normal
85 Normal
300 Normal

85 Normal
145 Normal
55 Normal -

- X
=

Za2w 22

5000 mg/kg/day:

21184
21186
21188

21183 7
21185
21187

Died, day 11
175 Normal
Sacrificed, day 11

Died, day 10
Died, day 10
Died, day 17

I B B Sl 4

134-030 N = Negative 2+ = Slight to moderate
tr - Trace 3+ - Moderate
I+ = Trace to slight 44 =« Marked
*Repeat Determination




™ PﬁT&: ' Twenty-Eight Day Toxicity Study in Rats.

® TABLE 13. ' -Bromine Content, ppm

Group, . PR ‘ . -
Rat T - " Compound Administration Week &
Number Fat . Kidney Skin

Control:

21164
... 21168
7021216
21165

- 21167 28.1
... 21169 12.6

: Mean . 39.6

N ‘50 mg/ke/day: ‘
- 21170
oL 21172
21174

T 21173
- 91217 250.0
21223 566.0

Mean 712.02
... . 500 mg/ke/day:

21176
.. 21212
21214
T, 21177
"~ 21181 629.0
21221 1140.0

;j;;' Mean 726.5b
© 5000 mz/kg/day:

21184 nied, day 11%
21186 ) Died, day 26%* .
21188 Sacrificed, day 11%

21183 Died, day 10%
21185 Died, day 10%
21187 Died, day 17*

107.0
34.0
13.3

42.3

I e B < i<

695.0
361.0
1090.0

1310.0

e R R R

471.0
863.0
608.0

648.0

I I S c g4

a*Tissues were not retained for Bromine Analysis
134-030 bSignificantly different than control group mean, p<0.03
significantly different than control group mean, p<0.01
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Twenty-Eight Day Dermal Toxiecity Study in Rabbits,
Histomorphologle Observations,
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SYNOPSIS o S

In a 21 day inhalation study;ralbino rats were subjected to M PHTA
(Micronized) at atmospheric concentrations of 2 and 8 mg/L. Exposure
of the rats in each group to their respective atmospheric concentrations
was conducted for 4 hours daily, 5 da}s each week, for 3 weeks. A con-
trol group of rats was employed wherein only air, not containing the

test compound, was introduced into the test chamber,

Observations were made daily for general physical appearance, =

behavior, and pharmacotoxic signs. Individual body weights and food 2

consumption values were obtained weekly. Hematological, biochemical and=>
B
: B
neutron activation of liver, fat, kidmey, lung and bloocd samples were 7

urinalysis studies were conducted at 20 days. Bromine analysis.hy

conducted on samples taken at terminal necropsy.

Clinical observations obtained during the study p:riod revealed the
following findings in the treated groups which were not found in the
control group: salivation, lacrimation, nasal discharge, and nasal
porphyrin discharge. Respiratory congestion was observed once omnly in
one animal at the § mg/L concentration. No deaths occurred in either

the control or treated groups during the 21 day period of study.,

Changes in body weight were observed in treated male and female rats

following 3 weeks of study. Treated animals exhibited slightly lesser

body weight gains than did male and female animals in the control group.
Food consumption values for rats in the control and treated groups were
essentially similar throughout the study period except for the treated
female groups. Treated females exhibited a slightly lesser food eon-
sumption than did control females.

Hematological, biochemical aud urinalysis studies obtained at 20
days did not exhibit changes which were considered related to campound

administration. The.results of the bromine analysis of selected tissues

136-029

119
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Page 2

and blood by meutron activation revealed increased bromine wvalues in
the tissues and blood from animals in the 8 mg/L concentration group
when compared to the corresponding samples from the untreated control

o animals,

No compound related gross pathologic lesions.were seen at nNecropsy
p in rats from either experimental group. Decreases in liver weight and
increases in lung weight at both exposure levels were considered com-
4 . pound effects. An increase in relative adrenal and thyroid weight in
females at the 8 mg/L level may possibly have been compound related.
P . . Microscopically, an increase in inflammatory lung lesions in both =
experimental groups may have been compound related. No other 1ésions§a
related to compound administration were seen in other tissues examineg
from rats at the 8 mg/L leQel. -

134-029
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COMPOUND -

The test compound was received from the Michigan Chemical Corp~

oration, St. Louis, Michigan 6n October 24, 1974,

It was identified as "7.5 lbs FM PHT4 (Micronized),

Lot No.
6332-B"

» and was received as a white powder,
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CLINICAL STUDIES

A, METHOD:

1. General Procedure:

Fifteen male‘and 15 female rats of the Spartan strais,
ing from 214 to 262 grams, were used in this study,
‘acclimat

weigh-
The rats were
ed for a period of 7 days following which the rats were

divided into 3 groups of 5 male and 5 female rats each. The zats

=
were individually housed in metal cages suspended above .the droppings =%
and were maintained in temperature and humidity controlled guarters =

during the study period. Purina Laboratory Chow for rats and water ;E;
were available ad libitum, :

Following the 21 days of study,
necropsied,

all'rats were sacrifised and

Selected tissues were collected and were processed for
histopathology,

2, Compound Administration:

Each group of 5 male and 5 female rats was Placed in a sealed

59.1 liter glass chamber and was exposed for 4 hours, 5 days weekly

for 3 weeks, to a dynamic atmosphere containing the test materfal as

a dust, In order to prevent " iling up" during the exposure the rats
P P P g xp ’

were separated by sex into 4 units of 2 or 3 rats each,

Addition of the test compound to the test chamber atmosPhere

was controlled by a Wright Dust Feeder. pried and filtered air was

passed through the mechanism and directly into the exposure chamber,
Air flow was regulated by means of a flowmeter,

The atmospheric concentrations employed were as follows: g

Group I - Control: Air flow only, without the intro-
o duction of the test compound.

Group II - FM PHT4: 2 mg/liter

Group IIT - FM PHT4: 8 mg/liter
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1 3, Observations:

F ) Prior to and immediately following.each daily exposure, each
rat was observed for general physical appearance, behavior and
pharmacotoxic signs. During each fcur hour daily exposure, each

group of 10 rats was observed continually.

. Individual body welights and food consumption were obtain@dsgi
weekly. : o =

P " &4, ‘clinical Laboratory Tests: §§§A
' At day 20 of the study period, 24 hour fasting blood samples

g were obtained from all rats for the following analyses:

a. Hematology:

Hematological studies included hemoglobin concentrationg,

§
hematccritz, total erythrocyte count3, and total3 and differential
‘( / leucocyte counts.
. b, Biochemisﬁry:
’ Biochemical studies included plasma urea nitrogen&, fast-
ing plasma.glucoseh, serum alkaline phosphatase activityé, and serum
: glutamic oxalacetic and pyruvic transaminase activitiesé.
] c. Urinalysis: . _ ‘
Urinalysis studies included measurement of volume, specific
¢ gravity and pﬂs, determination of color and appearance; qualitative
tests for aibumins, glucoses, bilirubins and ocecult bloods, and miero-
scopic examination of the sediment.’ '
5. Bromine Analysis: . , _
¢ Samples of liver, fat, kidney, lung and blood were collected
from all animals at the terminal necropsy. All samples collected from
2 the rats in the control and high dosage level groups were analyzed for

bromine content by neutrom activation analysis.

134-029
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B. RESULTS: -~ ~ -

1. Generai Behavior, Appeardnce and Survival:

Clln1cal observations which were noted in the control group

and in the treated groups were limited to soft stool,

- Observations noted in both of the treated groups but not im
the control group included most animals exhibiting salivation, lacrig®
ation, and nasal discharge: These signs were evidenced in both grou§§
on an intermittent basis througﬁout the study period. One animal in_
the 2 mg/L dosage level group exhibited nasal porphyrin discharge onee
during the study period as did 5 aniwmals at the 8 mg/L dosage level,
Nasal pérphyrin discharge was noted in one additional high dose rat
intermittently throughout the study period. Also noted at the 8 mg/L
dosage level was ocular porphyrin discharge, observed intermittently

in one animal and respiratory congestion noted once only in one aaimal.

No deaths occurred during the study period in either the
control or treated groups.

2. Body Weight (Table 1):
Male and female rats in the control group exhibited slightly

greater body weight gains at the end of the three week study period

thae did male and female rats in the treated groups.’

3. Pood Consumption (Table 2):

Food consumption values for rats in the control and treated
groups were essentially similar throughout the study period except for
the treated female groups. Both treated female groups durimg the
treatment period exhibited slightly leéser food consumption values than .
they did during the control period or the control female group during
‘the study périod.

134-029
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LAY

4, Clinical~LaBoratory Tests (Tables 3-5):

o a. Hematology:
'Hematology values obtained at 20 days did not reveal

P changes which were considered compound related,

L]

b. Biochemistry:

PaE ' Biochemical studies did not reveal any changes which were__
e
considered related to. compound administration. =
. ’ <
é c. Urinalysis: . ’ ;;
Urinalysis values obtained at 20 days did not reveal €5

8 abnormalities which were considered compound related.

S. Bromine Analysis:

o ' The results of the bromine analysis determined by neutron !
J activation, conducted on samples of liver, fat, kidney, lung and blood '

<: from animals in the control and high dosage level groups are presented

in Table 6.

The amount of bromine contained in each of the samples analyzed
was greater in the group receiving FM PHT* at a concentration of .8 mg/L

than was noted in the corresponding control values,
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IV. PATHOLOGICAL STUDIES

© .

A, METHODS:

1,

Gross Pathology:

-

-?age“B

At the completion of the exposure period; all rats were

sacrificed by decapitation and necropsied. Selected organs were

weighed and representative tissues from each rat were collected in

buffered neutral 10% formalin.

2,

Histopathology:

The following tissues from each rat from the control and

S.mg/L groups were paraffin embedded, sectioned, stained with hema-

toxylin and eosin and examined microscopically:

nasal turbinate area
trachea

lung

spleen

pancreas

stomach

duodenum

colon

mesenteric lymph node
liver

adrenals

Hematoxylin and eosin stained paraffin sections of lung from

kidneys

urinary bladder
ovaries/tested"
bone/marrow

heart

mediastinal lymph rode
thyroid/parathyroid
eye

brain

pituitary

rats at the 2 mg/L group also were prepared and examined,

B. RESULTS:
Gross Pathology (Table 7) and Organ Weights (Tables §-9):

i,

q0 103

No compound related gross pathologic lesions were observed at Sy,

necropsy in any rats from the experimental groups,

Group mean absolute and relative liver weights of female rats
at both the 2 and 8 mg/L levels were significantly (p <0.01) decreased-

from control values; group mean absolute liver weight of males at

134-029

8 mg/L also was sign{ficantly decreased (p ¢0.05). Group mean absclute
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and relative lung weights of males at ihe 2 and 8 mg/L levels were
significantly (p <0.01) increased from control values; group mean
relative lung weights of females at these two levels also were

significantly (p <0.05) increased. These variations in liver and
lung weights in the treated groups wexe considered compound xelated.

An increase in group mean relative adrenal and thyroid weight (p <0.05)
of females at the 8 mg/L level also may have been compound related.

2. Histopathology (Table 10):
Rats from the 2 and 8 mg/L exposure levels had a higher

L
e

incidence of inflammatory lung lesions than did rats in the control
group., This increase in lung disease may have been compound related.
No other lesions suggestive of a compound effect were seen im other

tissues examined from rats -at the 8 mg/L level.
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IndividuaI;Wéekly 3°ay‘weights, Gréms, 7;‘;

e

! ~ Control Compound AdministratiOn Qe§§§~:»,;;
Rat No. Sex =3 ) 7 A ST

“’Control:

I

192 252 - 277 0 306 . 315

. 21675 M
: 21676 M ' 196 . 262 305 . 340 373
“ - 21677 M .- 188 243 263 - 295 318
21678 M ' 194 243 289 . 312 325
21679 M 187 242 269 292 299
“ Mean 191.4 248.4 _ 280.6 308.6 326.0
, 121695 F 208 219 228 i 242 248 =
. 21696 " F 215 229 240 " 250 262 =
. 21697 F 212 224 240 | 254 264 —
. 21698 F 216 229 236 . 258 264 o3
. 21699 F 217 229 237 250 258 P
-
Mean T 213,6°  226.0  226.2  250.8 259,2
g - 2. mg/L:
E
- - 21680 M 192 245.- 260 260 304
. = 21681 M 191 258 271 288 320
. 21682 M 177 227 250 272 305 ;
o 21683 M 201 262 265 284 312 ’
; 21684 M 194 245 259 274 298
( Mean " 191.0 267 .4 261.0 275.6 307.8
]
". 21700 F - 205 219 215 214 228
| e ©1 21701 F . 208 227 227 . 235 250
. 21702 F 214 228 226 230 239
21703 F 216 227 225 232 245
s 21704 F - 206 218 . 209 214 215
. Mean . 209.8 223.8 220.4  225.0 235.4
’ 21685 - . 190 248 267 . 294 301
“ " 21686 M - 201 261 296 308 327
© 21687 M ; 188 226 257 . 282 292
- 21688 M 203 261 286 302 320
: 21689 - M ] 185 264 ° 266 278 288
: Mean .. 193.4 '248.0 274.4  292.8 305.6
~ 21705 F 213 224 224 232 224
“ '3-21706 F 199 214 215 225 213
21707 F . 212 223 226 232 237
- 21708 F 208 224 230 238 239
< 21709 F 206 219 221 237 234
Mean ~ 207.6 220.8 222.8 232.8  229.0

- 134-029




FM PHTG : Page 12
(Micronized): - Twenty-one Day Inhalation Toxicity Study in Rats,
TABLE 2. Individual Weekly Food Consump*tion. Grams,
Group, ; Control Compound Adminisktration Weeks
Rat No. Sex 0 o1 . 2 3
‘w; —C—O—Il-t_r_ﬁ: PRI . K . o
21675 M 171 182 L. 190 162
21676 M 171 202 232 205
21677 M 160 164 185 163
21678 M 153 196 194 161
21679 M 167 188 185 161
‘ Mean 164.4 - 186.4 - 197.2 171.6
. 21695 F 128 131 151 142 -
. - 21696 F 142 138 145 146 =
21697 F 136 145 148 139 .
. 21698 F 142 134 158 143 —_—
; 21699 F 145 127 140 © 135 s
Mean | 138.6 - 135.0 - 148.4 141.0
-2 mg/L:
21680 M 168 155 165 166 .
21681 M 174 171 i79 175
21682 M 150 - 165 180 . 173 ;
. 21683 M 168 151 170 165
J 21684 M 162 © 155 172 159
fﬁ Mean 164.4 159.4 173.2 167.6
21700 F 140 117 118 113
. . 21701 F 166 130 134 122
‘21762 F 138 127 112 158
21703 F -135 132 132 136 |
‘ 21704 F 128 113 117 67 |
:  Mean 141.4 123.8 122.6 119.2 |
évmg/L: . _ . . :
21685 M 175 166 178 59
21686 M 172 175 169 164
21687 M 149 165 172 154
21688 M 171 153 161 154
-21689 M 154 150 151 140
* Mean 163.8 - 161.8 166.2 154.2
21705 F 142 117 . 126 119 .
21706 F 117 98 112 98
21707 F 154 128 125 113
21708 F 159 130 147 125
21709 F 142 130 141 118
Mean 142.8 . 120.6 130.2 114.6
¢ |

134-029
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M PHT4 (Micronized): Twenty-ong Day Inhalation Toxicity Study ia Rsts..

- <ABLE 3. Individual Hematological Values - 21 Days.
4 ’ Erythro- Hemalo- Hemo=- ' Leuco- Keutrophils Lympho-  Eosino- Mono- Baso-
Group, . eytes erit globin cytes Seg. Nom-Seg. cytes phils eytes phils
Rat No. Sex  10°/com % gn/100 m1  10%/emm % % % % % %
4 Control: *
21675 M 7.95 53 15.9 13,39 8 0 92 ] 0 g
21676 M 7.36 48 14.1 18.09 9 0 21 0 ¢ = o
21677 M 7.04 46 5.1 13.23 6 0 34 0 0 == a
< 21678 M ?2.39 T 49 14.8 16.81 13 [y 86 1 1+ o
21679 M 7.85 50 15.3 12.47 7 (3 93 0 0o SSo
i  Meen 7.52 49 14.8 14.80 9 0 91 o o o
& 21695 F 6.69 43 13.6 10.92 24 0 73 3 O - @
21696 F 7.35 46 4.8 12.05 5 0 94 1 0 0
21697 F 7.12 50 15.3 14.45 9 0 * 90 1 0o 0
21698 . F 7.32 46 15.1 9.76 8 0 91 1 a4 0
& 21699 F 7.48 §7 4.4 8.16 1c 0 88 1 1 &
Mean 7.19 46 14.6 11.67 11 0 88 1 0 ¢
2 sp/L:
4 21680 M 7.87 - 52 16.2 14.55 9 g 91 o] © ]
21681 M 7.64 49 5.3 16.76 7 0 93 0 4] o
. 21682 M 7.95 51 15.6 16.36 5 (1] 85 1] 0 (4
( ¢ 21683 M 7.53 49 15.3 12.96 12 0 87 1 0 0
h 21686 M 7.93 54 16.6 16.22 11 0 g9 0 [ Y
Mean 7.78 51 15.8 15.37 9 0 91 ] 0 2
s 21700 F 7.02 &7 14,8 14,13 6 0 82 2 0 G
21701 F 7.76 51 16.2 16.12 7 0 31 2 o g
21702 F 7.8% 49 15.8 14,43 5 0 894 i 8 0
21703 F 7.30 50 16.2 12.08 5 0 83 2 o @
21706 F 7.53 51 16.4 10.61 12 0 &7 1 o 0
. Mean .49 50 15.5% 13.47 7 0 91 2 L] ¢
‘ 3 wgfl:: :
21685 B 8.11 54 16.5 19.29 9 0 §1 @ 4] [
21686 H 738 5% 16.2 16.48 6 4] 84 @ o @
o 21687 M 7.83 53 16.2 16.46 10 o &8 2 0 @
21688 M 8.0% 55 16.4 15.73 15 1] 85 0 8 @
21689 M 8.08 56 16.5 16.21 5 0 9% 1 ¢ o
kMeen 7.89 54 16.6 16.83 9 0 80 i 9 0
23705 F T.63 &9° 15.3 19.36 & 4] 83 i 4] o
21706 F 6.96 &7 14.6 21.40 i1 4 87 2 ¢ b
21707 F 7.60 50 16.0 16.05 b [ g6 8 4] 2
21708 F 7.10 &9 14,7 16.65 il 1] gs8 3 1] @
P 21709 F 7.76 31 15.8 15.34 15 0 - 83 2 @ 2
Hean 7.41 &9 15.3 17.96 9 0 80 b3 (4] L]
o
134-029 %Repeat deternination
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{Micronized): Twenty-one Nay Inhalation Toxicity Study in Rats.
TABIE &, Individual Biochemical Values - 21 Days.
Alk, Phos. = $.G.0.T. $.G.P.T.

Group, Glucose - B.U.N. | int'l int'l iat'l
Rat No. Sex mg /100 ml mg/100 ml units/ml units/ml units/ml
Control:
21675 M 127 17.8 185 131 26
21676 M 125 21.4 121 114 35
21677 M 118 16.8 163 137 17
21678 M 121 15.9 117 i1 48 §
21679 M 125 17.9 145 147 32 o

Mean 123 18.0 148 128 34 =
21695 F 142 17.0 80 92 19 ro’
21696 F 141 14.9 88 121 23
21697 F 136 17.5 115 127 20
21698 F 139 18.2 70 105 28
21699 F 127 20.9 111 101 33

Mean 137 17.7 93 109 25
2 mg/L:
21680 M 121 19.% 171 126 40
21681 M 126 14,8 146 T 195 21
21682 M 113 14.0 149 150 37
21683 M 141 14.1 129 111 36
21684 M 130 22.0 146 122 44

Mean 126 17.6 148 141 36
21700 “F 140 19.0 100 150 31
21701 F 131 17.8 91 136 29
21702 F 117 16.1 88 105 26
21703 F 134 19.0 81 111 33
21704 F 132 18.2 101 108 34

Mean 131 18.0 - 92 122 31
8 mg/L:
21685 M 122 19.2 185 134 27
21686 M 142 17.2 237 124 9
21687 M 137 14.1 169 200 33
21688 M 130 19.3 142 133 29
21689 M 135 19.2 187 155 35

Mean 133 17.8 184 149 27
21705 F 115 18.0 110 169 31
21706 F 144 16.9 126 161 21
21707 F 122 16.2 72 116 24
21708 F 136 16,1 122 158 21
21709 F 151 20.0 139 159 &2

Mean 132 17.4 il4 153 28

i

134-029 V3
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M PHTS (Micronized):

e

Tuwenty-one Day Irhalation Toxicity Study im Rets.-

TABLE 5. Individual Urinmalysis Values - 21 Days.
Group, T Color & Spec. Albu- Bili- Glu- Occult Erythro- Epl. A&mer. Triple
Rat Wo. Appear. pH . Grav., min rubin cose Blood cytes Cells
Control:
21675 M 3.0 S-e1 6.5 1,058 N N B L} F F
21676 M . 3.0 S-cl 6.2 1.079 2+ N N N gce F F
21677 M 3.0 S=-cl 6.2 1.072 N N N X F ¥F
21678 M 1.0 S-cl 6.1 >1.080 tr N 3 N F 7
2167% .. 2.0 S-cl 6.3 >1.080 1+ 3] N B F 3
21695 F 2.0 S-cl 6.3 1.071 N N N N - oce F g
21695 F 1.0 S-cl 6.2 >1.080 ‘N N N o occ ece F ¥
21697 F 2.0 §-cl 6.2 1.067 N M B ] . F F
216938 F 2.0 S-cl 6.0 1,058 &+ b N N oce F F
21699 F 1.5 S-C 6.1 >1.080 tr it N N oce F F
21680 M 2.0 Sacl 6.4 >1.080 . 1% N N N F F F
21651 M 2.5 S-¢l 6.5 »1.080 tr N W N occ oce M F ¥
21682 M ., 2.0 §-cl 6.3 »1.080 1+ N N N F F ¥
21683 H 1.0 lam-cl 6.7 >1.080 i+ N N B ece F . F 3
'21684 M 4.0 S-cl 6.5 1.064 N N N N ece F F F
21700 F 0.5 §=C 6.5 1.075 N. N N N F F ¥
21701 F 2.0 §-C 6.1 >1.080 N " N N 1-3 F F F
213702 F 0.5 S-cl 6.0 >1.080 ty N N N ece F ¥ ¥
21703 F 0.5 s-C 6.1 >1.080 4 ¥ N N F F ¥F
21704 F 6.5 S-cl 6.7 1.078 44 N N ® pee M F o
8 mg/l:: i .- , .
21685 M 2.0 S-¢cl 6.3 21.080 &+ b N N F F E
21686 M 3.0 Se-cl 6.2  1.064 n 1 ) N F F ¥
21687 M 0.5 S=cl 6.7 »1.080 2+ N N N oece ¥ ¥ ¥
21688 M 2.0 S-cl 6.2 1.079 4+ N o N F F ¥
21689 M 2.0 S-cl 6.5 1.067 2+ N N N F F ¥
21705 F 1.0 $-C 6.5 1.068 2+ N ¥ 2 F F F
21706 F 1.0 s-C 6.3 1.078 N B B W F ¥ F
21707 F 1.0 §-C 6.3 »1.080 it M H [ ¥ 3 F
21708 F 1.0 §-C 6.7 1.089 K B N ) gce F F ¥
231709 F 0.5 §-C 6.0 =»1.080 N ® N B F F H
Code: M - Negative 3+ - Moderate .' € - Clear

tr = Trace &4 = Parked 1Am = Light Amber

i+ - Trace to Slight § = Straw F = Few

24 - Slighe to Moderate el = Cloudy M - Many
134-029 ecc - QOecasiomal
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FM PuT? | ,
(Micronized): Twenty-one Day Inhalation Toxicity Study in Rats,
8
TABLE 6, .- .Bromine Content, ppm
. Group, Compound Administration Week 3
. Rat No. Sex Fat Liver - Lung Kidney Blood
Control:
’ 21675 M 1.73 2.03 14,7 7.08 7.05
21676 M 0.58 3.75 12.6 7.15 6.03
21677 M 2,73 2.13 10.59 6.12 6.51 ==
21678 M 1.33 2,34 10,12 6.27 5.44 =
21679 M 0.97 2.46 8.63 7.7 5.90 =
21695 F 1,53 3.44 12.85 8.25 9.25 em
21696 F 1,75 3.62 13,57 11.85 11,79 &=
21697 F 1.23 3.72 8.29 8:30 9.49
21698 F 2.16 4.23 9.95 7.26 9.81
21699 F 0.98 3.66 15.14 12,24 7.04
Mean 1,50 3.4 11.64 8.23 7.83
8 mg/L:
( ' 21685 M 11.26 8.06 31.61 21,14 19,77
21686 M 11.40 11.36 36.45 24,51 20.94
21687 M 5.65 8.41 51.64% 25,87 22.82
21688 M 16.43 9.13 43,24 21.28 20,64
21689 M 7.31 - 44 43 25,50 20.81
21705 F 20.11 11.29 36.72 24,34 24,99
21705 F 13.86 11.84 - 23,956 23.05
21707 F 11.32 9.36 38.75 25.08 27.95
21708 F 20,18 8.20 32.47 30.23 27.10
21709 F 17.86 11,58 . 34,61 26.94 26.96
Mean 13.54 9.91 38.88 24,79 23.50
134-029
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FM PHT®

(Micronized): Twenty-one Day Inhalat'ion Toxicity Study in Rats.,
4 TABLE 7. . : Necropsy Observations.
- Ceog o0
; o i E £
Y d =
@ —
4 - oW o
g = Y
® @ o &
¢ (9] & O g
o @ W
. p a2 <]
: . &0 oA Y
) . : ' & B o =
Group -~ 1 Sex: 2 a3 2 &
' !
e Control: M 5 —
| F 4 1 n
1
¢ 2 mg/L: M, 5
. F 5 .
a i
8 mg/L: M 5
F 4 !
‘ ’ .
(7
* i
@ i
8
2
o i
. ; !
L '
- . 1 l
134-020 .,
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Twenty-one Day Inhalation Toxleity Study in Rata,

o
°

) m" (Mieronized)

Histomorphologle Obscrvations.
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PHT-4 Lot #3368-B

Structure

Er
Br N C\

Br C
Br

Analvtical Data

M.P.

Neutralization Equivalent
Resin Gel Time

Color

nounowun

273.5-278.0
229.8

> 1 hr
3

bl103#VW




BIONETICS

Litton

MUTAGENICITY EYALUATION
850-74-4 (F W PHT4)
FINAL REPQORT

SUBMITTED TO
MICHIGAN CHEMICAL CORPORATION
TECHNICAL CENTER

1975 GREEN ROAD
ANN ARBOR, MICHIGAN 48105

SUBMITTED BY
LITTON BIONETICS, INC.
5516 NICHOLSON LANE
KENSINGTON, MARYLAND 20795

LBI PROJECT NO. 2547
MAY 25, 1976




s

e - P | .

Litton

TABLE OF CONTENTS

OBOECTIVE . . . . . . v o v v e o s e e e e e e
MATERIALS . . . & v o e e e e e e e e e e e e e
A Test Compound . . . . . . . . . . . ... .. ...
B Indicator Microorganisms . . . . . . . . . . . . ...
c Reaction Mixture . . . . . . . . . . . .. .. ....
D Tissue Homogerates and Supernatants . . . . . . . . .
E Positive Control Chemicals . . . . . . . .. .. ...

A.  Preparation of Tissue Homogenates and

9,000 x g Cell Fractions . . . . . . . . ... ....
B. Plate Tests (Overlay Method) . . . . . . . ... ...
C. Recording and Presenting Data . . . ... ... ...

SUMMARY OF PLATE TEST RESULTS

-ii-

BIONETICS

---------------

ooooooooo

EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS . . . .

Y PN et e wmd

)

o W W W

481030




SPONSOR: Micﬁigan Chemical Corporation
MATERIAL: 859-74-4 : |

SUBJECT:  FINAL REPORT MUTAGENICITY PLATE ASSAY .

. . . '
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OBJECTIVE

€01 04K

The objective of this study was to evaluate the test compound for

genetic activity in microbial assays with and without the addition
of mammalian metabolic activation preparations.

MATERIALS T

A.  Test Comoound

1. Date Received: April 30, 1976

2. Description: - White“powder

Indicator Microorganisms ”

The following strains of indicator microorganisms were used in
the evaluation:

1. Yeast Strain: Saccharomyces cergvisiae, strain D4

2. Bacteria Strains: Salmonella typhinurium, strains
: - TA-1535 ~ TA-0g -
TA-1537 TA-100.
TA-1538 '

A e TRRDN ' |

Reaction Mixture

The following reaction mixture was employed in the activation
tests: '

Component ) o Final Concentration/ﬁl

. TPN (sodiumvsalt) : . R 6 umoles
- -Isocitric acid '35 wmoles
- Tris buffer, pH 7.4 28 umoles
. MgCi, _ 2 umoles
- Homogenate fraction equivalent: -

to 25 mg of wet tissue
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MATERIALS (Continued)
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Tissue Homogenates and

Supernatants

The tissue homogenates and 9
from the livers of Sprague-Dawl

_ The animals
were pretreated with Aroclor 1254 {500 mg/ka) 5 days before kill. e

,000 x 9 Supernatants were prepared =
ey adult male rats.

=]

" Positive Contro} Chemicals

&
Table 1 below 1ists the chemicals used for positive contrels in
the nonactivation and activation assays. . . . T
TABLE 1
. PROBABLE
. - MUTAGENIC
ASSAY CHEMICAL | SOLVENT . SPECIFICITY
Nonactivaf' Methy]nitrosoguanidine Water or -Saline-  BPSEx
tion (MNNG) R :
2-Nitrofluorens (NF) “Dimethy]su]foxide*** FS**
Quinacrine mustard (QM)  Water or saline FS#x
Activation 2-Anthramine (ANTH) -Dimethy]suifoxide*** BPS**
2-Acety1aminof?uorene_ Dimethy]su?foxide*#*e. - FS**
{AAF) T
‘8-Aminoquinoline (AMQ) .. Dimethy?su]foxide**f, FS#**
- Dimethylnitrosamine - -. Saline _ BPS*#
) ’L.‘(QMNA) X . . i - .
* Concentrations given in Resu]ts_Section

*k

BPS
FS

Base-pair substitution.
Framgshfft

8
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EXPERIMENTAL DESIGN

A.  Preparation of Tissue Homogenates and 9,000 x g Cel}l Fractions -

- Male animals (sufficient to provide the necessary quantities of
tissues) were killed by cranial blow, decapitated, and bled.
Organs were immediately dissected from the animal using aseptic
techniques and were placed in ice-cold 0.25 ¥ sucrose buffered
with Tris at a pH of 7.4. Upon collection of the desired quan-
tity of organs, they were washed twice with fresh buffered sucrose
and completely homogenized with a motor-driven homogenizing unit
at 4C. The organ homogenate obtained from this step was centri-
fuged for 20 minutes at 9,000 x g in a refrigerated centrifuge.
The supernatant from the centrifuged sample was retained and

frozen at -80C. Samples from this preparation were used for the
activation studies. R

TILELD

B. Plate Test (Overlay Method)

Approximately 109 cells from a log phase culture of each indica-
tor strain were added to test tubes containing 2.0 ml of molten
agar supplemented with biotin and a trace of histidine. For non-
activation tests. the four dose levels of the test compound were
added to the contents of the appropriate tubes and poured over
the surfaces of selective agar plates. In activation tests the
9,000 x g tissue supernatant and required cofactors (core reac-
tion mixture) were added to the overlay tubes. Four dose levels
of the test chemical were added to the appropriate tubes, which
were then mixed and the contents poured over the surface of a
minimal agar (selective madidm) plate and allowad to solidify.
The plates were incubated for 48 to 72 hours at 37C, and scored
for the number of colonies growing on each plate. The concen-
trations of all chemicals are given in the Results Section.
Positive and solvent controls using both directly active positive _ .
chemicals and those that require metabolic activation were rum-+ - -
with each assay. : '

.....

C. Recording and Presenting Data

The numbers of colonies on each plate were counted and recorded
on printed forms. These raw data were transferred directly to -
the report form sheets and presented as revertants per plate for
each indicator strain employed in the assay. The positive and

the solvent controls are provided as reference points. e
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INTERPRETATION OF RESULTS AND CONCLUSIONS

The test compound, 859-74-4, was examined for mutagenic activity in

a series of in vitro microbial assays employing Saimonella and .
Saccharomyces indicator organisms. The compound was tested directly
and in the presence of Jiver microsomal enzyme preparations from
Aroclor-induced rats. The following results were obtained:

A. " Toxicity

The compound was tested over a series of concentrations such that &3
there was either quantitative or qualitative evidence of some e
chemically-induced physiological effects at the high dose level. ==
The low dose in all cases was below a concentration thaet demon- aad
strated any toxic effect. The dose range employed for the eval- == -
uation of this compound was from 0.25 ug to 50 ug per plate. A

Tower dose of 0.05 ug per plate was used in the test with TA-100.

B. Nonactivation Test Results

The results of the tests conducted on the compound in the absence
of a metabolic system were all negative. -

€. Activation Test Results

The results of the tests conducted on the compound in the presence
of the rat liver activaticn system were all negative. :

D. Conclusions - T S
The test compound, 859-74-4, did not demonstrate mutagenic activity

in any of the assays conducted in this evaluation and was considered
not mutagenic under these test conditions. :

-

Submitted by:

. David Brusick; Ph.D. "~ (-

: ., Director . ,
iR “=w . ,Department of Genetics

. Reviewed by:

BIONETICS \ 1hg
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EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS

Plate test data consist of -direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test chemical
and the cells are incubated in the overlay for 2 to 3 days, and a few
cell divisions occur during the incubation period, the test is semi-
quantitative in nature. Although these features of the assay reduce
the quantitation of results, they provide certain advantages not con-
tained in-a quantitative suspension test:

. The small number of cell divisions permits potential
mutagens to act on replicating DNA, which is often more
sensitive than nonreplicating DNA.

The combined incubation of the compound and the cells in

the overlay permits constant exposure of the indicator
cells for 2 to 3 days. :

Surviving Populations

Plate test procedures do not permit exact quantitation of the
number of cells surviving chemical treatment. At low concen-
trations of the test chemical, the surviving population on the
treatment plates is essentially the same as that on the nega-
tive contrel plate. At high concentrations, the surviving
population is usually reduced by some fraction. Our protocol
normally employs several doses ranging over two or three log
concentrations, the highest of these doses being selected to
show slight toxicity as determined by subjective criteria.

Dose Response Phenomena

The demonstration of dose-related increases in mutant counts is
an important criterion in establishing mutagenicity. A factor
that might modify dose-response results for a mutagen would be
the selection of doses that are too low {usually mutagenicity
and toxicity are related). If the highest dose is far lower
than a toxic concentration, no increases may be observed over
the dose range selected. Conversely, if the lowest dose em-
ployed is highly cytotoxic, the test chemical may kill any
mutants that are induced, and the compound will not appear to
be mutagenic.

H
Litton

BIONETICS
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6. EXPLANATION OF EVALUATION PROCEDURES FOR_PLATE ASSAYS {Continued)
C. Control Tests '

. F

Positive and negative control assays are conducted with each

, experiment and consist of direct-acting mutagens for nonactiva-
' tion assays and mutagens that require metabolic biotransforma-
tion in activation assays. Negative controls consist of the
test compound solvent in the overlay agar together with the
other essential components. The negative control plate for
‘each strain gives a reference point to which the test data are
compared., The positive control assay is conducted to demon-
strate that the test systems are functional with known mstagens.

-’

Fra

D. Interpretation of Results

bhl0iw

- The demonstration of -dose-related increases in mutant commts is
, r1 the most reliable method to demonstrate mutagenicity. DMutant
J increases at only one or two doses may be significant if they
occur at the higher doses. Increases at low or intermediate

concentrations followed by reduced mutant counts at higher doses

= may indicate that the test chemical has a narrow activity range

o or that the high dose levels were toxic and the induced revertant

" cells were killed. Ye are able to detect the latter possibility
- rk” by inspecting the background growth, and the former possibility
B can be investigated by looking at a narrow series of dose Tevels
' 5 bracketing the presumptive active range.

It 1s difficult to detect mutagens with 1ittle or no toxicity in
this assay since such agents are generally weak mutagens and pro-
duce only two to threefoid increases in mutant counts. Variations
rﬁ of two to threefold are often within normal fluctuations of the

spontaneous counts, and the use of even higher concentrations is

often difficult because of the 1ikelihood of overloading the sys-
E; tem with large quantities of the chemical. To resolve the muta-
3 genicity of such a chemical, other assays to which statistical
evaluations can be applied may be necessary.

i )
BIONETICS \ Qﬂ
Litton ‘ . .
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HUMAN REPEATED INSULT PATCH TEST WITH
FIREMASTER® PHT4
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Industricl BI1O - TEST .é’czéom&wu Ine.

1810 FRONTAGE ROAD
NORTHBROOK, ILLINOIS 60062

December 16, 1976

i 61038

Mr. R. C. Nametz, Group Leader
Applications Development
Michigan Chemical Corporation
1975 Green Road

Ann Arbor, Michigan 48105

Dear Mr. Nametz;

Re: IBT No. 8537-09430 - Human Repeated Insult Patch
Test with FireMaster® PHT4 - P.,O. No, 24681-A-C

We are submitting herewith our laboratory report prepared
in connection with the above study.
Very truly yours,

J. C. Calandra
President
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REPORT TO
MICHIGAN CHEMICAL CORPORATION

HUMAN REPEATED INSULT PATCH TEST WITH
FIREMASTER® PHT4

P.O. NO. 24681-A-C
DECEMBER 16, 1976
IBT NO. 8537-9430

2610

1. Introduction

A sample of FireMaster® PHT4 was received from Michigan Chemical
Corporation for evaluation of skin irritating and sensitizing properties employ-
ing a panel of 50 human test subjects. The test material was evaluated as

received.
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I. Summary

A repeated ix;sult patch test employing a panel of 50 human test subjects
was conducted with FireMaster® PHT4.

The results of the study showed that no irritation reactions (all scores 0)
were produced by the test material in any of the subjects during the series
of induction patch applications.

There was no evidence of skin sensitization noted in any of the test
subjeéts.

Respectfully submitted,
INDUSTRIAL BIO-TEST LABORATORIES, INC.

Clinical Investigator: W%Zm\:

Samuel Soldmon, M.D.
Consultant Dermatologist

Report prepared by: W 777 M

Pamela M. Wenzel, A.A.
Technician
Clinical Evaluations

Report approved by:

Section Head
Clinical Evaluations

M. L. Keplifiger, FY/D
Manager, Toxicology
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IOI. Procedure

Fifty human test subjects were employed in the investigation. The
composition of the test population is shown in Table I.

The repeated insult technique was used in the patch test. The test

‘material was evaluated as received. The upper arm (outer surface) of the

hS 1038w

male subjects was utilized for patching, while the female subjects were
patched on the upper back, shoulder area.
The technique used for the patch test called for a series of 9 induction

patches of the test material to be placed on each of the subjects. The series

was followed 12 days later by a single challenge patch of the test material to

detect skin sensitization.

The series of 9 induction patches of the test material was applied accord-
ing to the following schedule. A patch was applied on Monday, Wednesday and
Thursday and allowed to contact the skin for 24 hours, after which time it
was removed and the skin site graded for irritation. Thursday's patch was
placed immediately after removal and grading of Wednesday's application.
After the ninth induction patch had been placed, a nonpatching period of
12 days elapsed before the challenge patch of the test material was applied
to detect sensitization reactions. For this 24-hour patch, a new skin site
was used. This site was invariably chosen adjacent to the induction site;
i.e., one where repeated applications had been made during the series of

patches. This site was observed at patch removal for sensitization reactions

.........

and again after 24 avagen ) 7 ppssible delayed reactions.




. Induitrial BVO -TEST Loboralories, Juc.

TABLE 1
TEST MATERIAL: FireMaster® PHT4
Human Repeated Insult Patch Test

Composition of Test Population

Age Range No. of
(years) Race Subjects

29-65 Caucasian 2

24-62 Caucasian 47
49 Negro 1

Total - 50
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Skin applications of the test material were made using Readi-Band*
clear plastic patches 1-1/2 inches square with nonwoven Webril centers.
The Webril centers were premoistened with tap water just prior to appli-

cation, and a sufficient amount of the test material was placed on the patch

to cover the premoistened area.

qG 1030

The scoring criteria used for skin irritation reactions are shown in

Table 1I.

# Parke, Davis & Company, Detroit, Michigan
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TABLE II

TEST MATERIAL: FireMaster® PHT4
Human Repeated Insult Patch Test

Scoring Criteria for Skin Irritation Reacticns

Erythema and Eschar Formation

No reaction

Very slight erythema (barely perceptible)

Mild, well-defined erythema

Moderate to severe erythema

Severe erythema (beet redness) to slight
eschar formation (injuries in depth)

Total possible erythema score

Edema Formation

No reaction

Very slight edema (barely perceptible)

Slight edema (edge of area well-defined
by definite raising)

Moderate edema (area raised approximately
1 mm)

Severe edema (area raised more than 1 mm
and extending beyond area of exposure)

Total possible edema score

Total possible irritation score

B W BN o O

LSinﬁﬁd
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IV. Results

The results of the repeated insult patch test showed that none of the
subjects exhibited any erythema or edema (all reaction scores 0) during
the series of induction patch applications with the test material. This data
is shown in Table IIl and summarized in Table IV.

There was no evidence of skin sensitization noted in any of the test

subjects following the challenge patch applications.
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TABLE III
TEST MATERIAL: FIREMASTER® PHT4

HUMAN REPEATED INSULT PATCH TFST

INDIVIDUAL IRRITATION SCORES eCLOSED PATCH TECHNIWUE
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TABLE III CONTINUED
TEST MATERIAL: FIREMASTER® PHT4

HUMAN REPEATED INSULT PATCH TEST
INDEIVIDUAL IRRITATION SCORES o CLOSEDPATICH TECHNIWUE

RACE SCNRES AFTER APPLICATION nNUMHERS
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28 CeFeis ] 0 0 0 1 0 a
27 Ce¥Fedd 0 0 0
29 CeFe3? U
29 CeF=42 0
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32 Cofed?
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34 CaFe37
37 CaFe35
38 CeFe4d2
39 C=F=38
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TABLE III CONTINUED
TEST MATERIAL: FIREMASTER® PHT4

HUMAN REPEATED IMSULT PATCH T&ST
INDIVIDUAL IARITATION SCORES « CLOSED PATCH TECHNIWUE

RACE - " SCORES AFIER APPLICATION nNuUMubK:

SUBJECT SEX & 7 2 g §§HALLEnL
NOMBER AGE ERe EDe¢ T, ERe ED, Ty ER, Eve T, ERe ELe T, e EDg 1
-‘..D-..-..---..-.----.-.--‘-G-'-.'Q'..IO...H'C-..C--OuQ.GIQBC.-.o-n‘w'ﬂ-..-i
1 CeMaly 0 u o 0 ) I U g 0 0 0 v = 0 ¢

2 Cmf=da 0 0 0 0 o 0 0 ¢ 0 Q g 0 0 g ¢

3 CaFe60 0] a 0 0 0 0 0 5 G v} 8 Q 0 0 ¢

4 CoMably 0 ¢ 0 0 0 0 ly VI 0 0 0 0 0 ¢

§ C=F=34 0 0 o 0 ¢ 0 0 0 0 0 ¢ O ¢ a. ¢

6 C=Fe3d 0 0 ¢ 0 g O 0 [ 2 O Q 0 0 ¢

M Cafedf o 9 0 o ¢ 0 0 v 0 0 v 0 o 9 0

8 Calbwqy 0 o 9 0 0 o g 3 0 0 g o Q ¢ ¢

9 Cafedy 0 9 0 e g 0 0 0 9 ¢ g 0 o © €

10 Cefeln 0 0 0 o 0 0 0 9 0 0 0 9 0 0 ¢
14 CeoFa2g ¢ o 0 0 0 0 ° 0 g o ¢ 0 0 0 g @
12 C=F=s50 0 0 o 0 o ¢ ] 0 0 0 ¢ ¢ 0 ¢ ¢
i3 CaFa88 v g 0 )] g ¢ 0 g 0 0 u O Q g 0
14 CaFeS0 0 0 0 Q0 0 0 0 g 0 s g ¢ ] g @€
15 Cef'=57 ) @ 0 Q g 0 b ¢ 0 o 0 ¢ 0 ¢ 0
i6 CaFeld 0 g 0 0 g 9 0 0 0 0. 0 0 0 0 0
17 Cab'=3B 0 e 0 0 ¢ o 0 g ¢ ] ¢ 0 0 g 0
18 CaFe=3g ) 0 ¢ ) g 0 0 g 0 0 0 9 0 ¢ @
19 Cafaln 0 0 0 0 0O 9 v 0 v 0 g 0 Q 6 o0
20 Cotwsd? 0 9 Q@ 0 0 0 0 0 0 0 6 0 0 ¢ ¢
21 CaF=44 0 9 0 0 0 0 0 VI 0 0 0 ) o G
22 Cafeis 9 g 0 0 g 0 0 3 0 0 0 0 v 0 0
23 CoFogi 0 g 0 Q ¢ @ 0 g 0 Q ¢ ¢ Q g @
24 C=F=55 0 ¢ 0 0 0 9 0 U ¢ 4] 2 @ o ¢ 0
25 CoFe5H 4] 0 o 0 g o0 0 0 0 o e ¢ ¢ 0 0
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TEST MATERIAL:

HUMAN REPEATED LIMNSULT PATCH T&ST

BIO-TEST Leboraiories, Inc.

TABLE III CONTIMUED

FIREMASTER® PHT4

INDIVIDUAL IRRITATION SCOHRES <CLOSED PATCH TECHMIGUE

=

.--BHQ-G.-.-.-..Q-.‘....-.....n...'.".-‘.O..D..-......ﬂ...ﬁﬂﬂ.-ﬁ.-..Dtigﬂsﬂﬂnﬁ

FACE SCORES AFTERE APPLICATIUN WNUMNBERG
SUBJECT SEX 6 ? g
NUMBER AGE ER, EDe To ER, EDs T, £Re ED,
-----n's--.m.....-..a--u-.-.-----c-ou-u-llu-o-n...unn----c-nacu.--s--
26 Cefeodn Y] o ¢ 4] 0 9 0 g @
27 CaFedq Q 0 0 0 0 0 0 9 ¢
28 CeFm3? ¢ 6 O 0 0 O 0 2 0
29 CeFag? U 0 0 0 e v 0 ¢ 0
30 CeFedy ¢ g 0 Q 0 O ¢ g ¢
3 Cofadl 0 ¢ o© 0 o 0 0 9 0
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