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Realstirant: Lonza, Inc., Fair Lawn, NJ

Shemicalel BARDAC 2180, ISOBARDAC
pacanasinium, N~isononyl~N,N~diethyl, chloride

Aotion Regussieds Review studies to support reqgistration BARDAC
2180 as a new chemical for en sguatic, ganaral use patterm.
Proposed uses of BARDAC 2120 are as a algicida for treating
recireculating cooling towers, swinming pocls and spes.
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. 1. Background: The data package submitted for review consists
of acute toxicity studies. for BARDAC 2180. (ISOBARDAC) and. various
subchronic and chronic studies for twe other quaternary ammomiux
galts (QUATs), ADBAC (N-alkyl dibenzyl ammonium chloride, PC
Code: 069105, Caswell No.: O16E) and BARDAC 2280 (80% al) 2257
(50t ai) (didecyldimethylammoniumchloride, PC Code: 069149,
Caswell No.: 331A).

Rather than requiring separate data packages for sach individual
QUAT, the Agency adopted & clustering approach (PR Rotice 88-2,
dated 26 February 1988), which permitted repressntative members
of each cluster to be used in toxicity studies, instead of
requiring separate studies on each QUAT.

BARDAC 2180 and BARDAC 2280/2250 are both Group I QUATs.
Therefore, the acute studies with BARDAC 2180 and the subchrumnic,
chronic, developmental and reproductive toxicity studies for
BARDAC 2280/2250 can be used to support the registration of
BARDAC 2180. However, the studies pertaining to ADBAC (a Gr=wxup 2
QUAT) cannot be used be used to support the registration of
BEARDAC 2180. The ADBAC toxicity studies were, howvever, reviewed.

2. Summary of Acute Toxicity Studies for BARDAC 2180

Mele and Female LDg: 224 2g/kg (a.i.)

Taxiclty category II

CORE CLASSIFICATION - Guideline
b. Primarv Skip Irritation Studv in Rabbits with ISOBABDAC
{MRID NO.: 424770-07)

Toxicity category I (Cerqsiva)

CORE CLASSIFICATION: Guideline

<. Fhetoallergy Study in Guinea Pigs with ISOBARDAC (MREID
No.i 424770-06)

CORE CLASSIFICATION: Unacceptable (Supplsmental data, no
guidsline regqulirements)

3. Summery of Teoxlcity Studies for BARDAGC 2280/2293;

a. DBARDAC 2250; . 90-day faeding gtudy in dogs with a
guaternary ammonium sanitizex Rardac-22 (MRID No.:
402629-01)

SULTS: In a 90~day feeding study, male and female beagle’
gs were given BARDAC 2250 at doeages of 0, 5, 15 or 5G
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sight/day. - All animals survived to tersinml

. sacyificei - Individual clinfcal signe vere not recotded
during the study. High-dose msles and fesales experiemced

marked decrease in body weight cain, food consumption and

food efficiency. Clinical chemistry, henztology,

urinalysis, and patholegy results &id not reves=l :z.t

- trestnent-related effects. The LOEL is based on ansed

body weight gain, food consumption and food efficiency.

ma/kg body

NOEL 1ORL
15 mg'xg/day 50 mg/kg/day

CORE CLASSIFICATION: This study is classified as
Supplementary since individual clinical signs and analwytical
data were ot provided. This study is acceptable for
reqgulatory purposes and satisfies the quideline requiremert

[§82~1(a)), since a l-year oral study in this species {MRID
No. 419704-01) is available.

b. BARDAC 2280: Ninety-day subchronic oral toxicity mtudy
wisth didecyldimetbylapmoniumchloride (MRID No.: 409663-021
RESULTS: Por 13 weeks, male and female rats were givemn
diets containing 0, 100, 300, €00, 1000, or 3000 ppm.
{respective mg/kg/day equivalents: 0, 6.2, 18.5, 36.8, 60.7
and 175.4 for nmales; 0, 7.5, 22.%, 44.4, 74.3 and 225.% fer
Females) of BARDAC 2280, IOEL is basad on increassd
mortality, decressed mean body weights, body weight gain and
food consumption, and increased incidences of gross

pazthological cbservations and non-neoplastic lesions. Frem
the results of this study, KOEL and LOEL are:

‘ NOEL,

Malen 1000 ppm= : 3060 ppm
(60.7 mg/kg/day) (175 mg/kg/day)

Female : 1000 ppm 30C0 ppa

- (74.3 mg/kg/day) (225 mg/kg/day)

CORE CLASSIPICATION: Guideline

c. BLEDAC 2230: Ninety-day subchronic dermal toxicitw

mg W A inh St b AR S X A ATNE ] =¥ 4 (TR o1 P Ko 29 3 34 Y

RESULTS8: Male and female Sprague~-dawley rats recsived
repeated dermal dosing of the BARDAC 2280 at @, 2, 6§, or 11
ng/kg/day for 6 hours/day; 5 days/weeX for 13 weeks. Mo
treatrent-related effects were noted in mortality, weight
gain, food consumption, or systamic toxicity. Toxicity was
limited to treated skin c¢f mid-dose females and high~dose
males and females. Gross dermal lesions (erythera, sduma,
exfoliation, excoriation and uicsration) veras confirmect
histopathological exakinatior, where increased incidence of
hypertkeratosis, acanthosie, epidermitis, dermatitis zn«




’ u;qeratﬁbgawnrginptpq_

'From the results of:this.st
and dermal toxicity are as

Systemie >°12 mg/k3/day- (HDT) " _
Dermal Hales 6'qq]ﬁg]§§gk - 12 mg/kg/day
Ffemalas 2’i§/kg/day o € ng/kg/day

The darmal LOEL is based is based increased incidence of

histspathological lesions (hyperkeratosis, males and females
ﬁnd gca?thosis, epidermitis, dermatitis and ulceration in
emales). -

CORE CLASCIFICATION: Minimum. This study is acceptable for
regulatory purposes and satisfies the quideline requirement
(§82~2), Bince a 90-day oral study (MRID No.: 409663-02)

establishing syscemic toxiuity in this species is available.

RESULTE: In a chronic, l-year oral toxicity study, male and
female beagle dogs were given BARDAC 2280 at dosages of o,
3, 10, or 20/30 mg/kg body weight/day (Doeing at 30
ng/kg/day was not tolerated well and was discontinued oa Day
31; dosing was resumed on Day 36 at 20 mg/kg/day). Ne
treatment-relat:.. deaths occurred during the study. Thae
treatrsnt-related clinical signs (soft/muccid faces, enesis)
ware observed frequently in high-dose animals. Hematology
or urinalysis results were normal. Totzl cholesterol lsvels
vere significantly decreased in the high-dose females.

Gross and histopathological findings did not raveal any
treatment-related affacts. -0

NQEL IQEL
Malas & femalez 10 mg/kg/day - 20 mg/kg/day (HDT)

The LOEL is bszsed on increased incidence of cliniesl
observations (emesis and soft/mucoid feces) in males and
femalas and decreased total cholasterol levels in foamales.

CORE CLASSIFICATION: Guideline

RESULYTS: Male and famale mice were fed dists containing ¢,
100, 500 ox 1000 ppm BARDAC 2280 (my/kg/day equivalents: 0,
15.0, 76.3, or 135.5 for wales and 18.6, 93.1, 193.1 for
females). No treatment-related effacts wers noted in tae




incidence of -clinical: deaths, gross and

- memtholoqicalahsmi?w@otmcmm of adenomas

- study groups.

Hematological: values were comparable among all
. Effects’ attributsble to treatwent at 1000 pps
(LOFLY - included decreased mean body weights and body waight

" gaing of highédggg:kna;uggn&j fmm. '

HQIL i

Mzles. 500 ppm 1000 ppm
(76.3 ng/kg/day) (155 mg/Kg/day)

Femaleg 500 ppm 1000 ppm

(93.1 mg/kg/day) (123 mg/kg/day)
CORE CLASSIFICATION: - Guideline

f. _BABDAC 2280: Chronic dietary toxicity/gneocgenicity
49681=01)

RESULTS: Male and female rats were fed diets containing
BARDAC 2280 at 0, 300, 750 or 1309 ppm (mg/kg/day
equivalents: 0, 13, 32, or 64 for males and O, 16, 41, or 83.
for females) for two years. High-dose animals showed
significant, but slight (< 10%) decreases in mean

weight during the study. Treatment related effects consigted
of increased incidence of sinuccidal blood, hemosiderosis
and histiocytoeis in the masentsric lymph nodes of high doss
animals. The incidence of neoplagtic lesions in treated
animals wae comparable to controls. BARDAC 2280 wags not
carcinogenic in mala or female rats.

. NQEL
Hales 750 ppm 1500 ppm
' (32 mg/kg/day) (64 mg/kg/day)
Pemalas 750 ppm 1500 ppnm
(41 mg/kg/day) (83 ng/kg/day)

The LOEL is based on increased incidence on nonneoplastic

lesions in the mesenteric lymph nodes (sinusoidal blood,
hemosiderosia and histiocytosis).

CORE CLASSIFICATION: Minimum

RESULTS: 1In a davelopmental toricity study, Sprague~Dawley
rats ware administered BARDAC 2280 dalily by gavage at dose
levels of 0, 1, 10 or 20 mg/kg/day on gestation days 6-1S5,
inclusively. Maternal toxicity at 10 mg/kg/day included
‘clinical signa (audible respiraticn). At 20 mefvaldus,
maternal animals exhibitad clinical signs (audible




respiration, ganp.fnq) ' _dacreased bcdy -weight qci:-n M
" decressed food consumption during dosing period. JNo: _
"~ developmental toxicity was noted at thie highest dess tested.

QB IQEL.
Haternal i ng/kg/day 10 mg/kgsday
bevelopmental 20 mg/k;;/day not determined

CORE CLASSIFICATION: Guidelins

h. BARDAG 2280: Developmental toxicity study of
didecyldimethylanmoniun~chlorids administered bew dgavage %o
New Zealand white rabbits | i 410187~

RESULTS: In & developmental toxicity study, NZ whits
rabbits were administered BARDAC 2280 daily by gavags at
dose levelas of 0, 1, 3, or 10 mg/kg/day on gestation days 6~
18, inclusively. .t 3 and 10 mg/kg/day maternal animals
exhibited clinical signs (hypoactivity, labored and/or
asudible respiration) and decreased body weight gain during
dosing period. At 10 mg/kg/day there was increased
incidence of mortality. Developmantal toxicity includet
decreased fetal body welght and incre~sed nuamber of dead
fetugas at 10 ng/kg/day. - o

R - (+) 1 IQEL
Maternal 1 mg/kg/day 10 mg/kg/day
Developmental 3 ng/kg/day ' 10 mg/kg/day
CORE CLASSIPICATION: HMinimum

i.

RESULTS: In a two-generation reproduction study, Sprague—
Dawley (CD) rats were fad BARDAC 2280 at dietary levels of
0, 300, 750 or 1500 ppmn (premating: O, 20, 50, 3103
mg/kg/day, males; 0, 24, 61, or 122 mg/kg/day, females).
Parental ‘toxicity at 1500 ppm consisted of dscreased body
weight/body waight gain. Reproductive toxicity at 1500 ppn

consisted of decreased mean pup body weight/body weight in
during the postnatal period. Y velght/body weight ga

N . (+) -4 I
Parantal, premating 750 ppm 1500 ppa
Malas: (50 mg/kg/day) (103 wmeg/kg/day)
Fomales: (61. rg/kg/day) (22 »g/kgiday)
Reproductive 750 ppa 1500 ppa

CORE CLASSIFICATIOR: Guideline




RESULYS: Negative

' CORE CLASSIPICATION: - Unacceptable

RESULTS: HNegative
CORE CLASSIPICATION: Acceptable .

RESULTE: Hegative
CORE CLASSIFICATION: Acceptable

RESULTS: HNegative
CORE CLASSIPICATION: Acceptable

RESULTS: The absorption, diastribution, metarolism and
excration of “C~BARDAC 22 was studied in male and fenmale
rats. For the single dose experiments, rats vere azally
gavaged with 10 mg/kg or 50 mg/kg; for the repeated lov dose
study animals werc fed a diet containing unlabsled BARDAC 22
at 100 ppm in diet for 14 days, folloved by single oral
gavage dose of “C~BARDAC at 10 mg/kg of Day 15. Tozal
recovery ranged from 90.8 to 100.9% of the adzinistered
dose. Fecal elimination predominated and accounted for
89.11 to 99.46% of the dose. Biocaccumulation of BARDAC 22
wag low (< 1%). The propossd metabolic pathwsy for BARDAC
22 suggests that oxidization occurs at the tws decyl side
chains (probably at or nsar the terasinal eid' to fornm
hydroxy and hydroxyketo derivatives, )§ data indicated that

- ..

-
unchanged parent compound was pressnt in the feces of

‘2-methyl substituents of BARDAC 22 remeined unchanged. lsss




females, suggesting a Jreater amcunt of mstabdbolism, ' The
extent to which biliary excretion and/or retention of paret
compound in the gut contributed to the high fecal
elimination could not be évaluated because an i.v. study was
not performed. : , . ,

CORE CLASSIFICATION: Supplementary

66=01)

RESULTS: For 13 weeks, male and female rats were givwen
diets containing 0, 100, 500, 1000, 4000, or 8000 ppm of
ADBAC. The equivainrnt dosas in mg/kg/day for the 1CO, 300,
1000, 4000 (estimated) and 8000 (estimated) ppm groups weze
6.3, 31.2, 62.0, & 248 and = 496 for males and 0, 7.9, 33.3,
76.7, = 308 and = €16 for females. Treatment-related ;
mortality was limited to the 4000 ppm (80% males and 73%
females) mnd 8000 ppm (1.00% for males and females) groups.
The 4000 ppm animals also showed decraased mean body
weights, body weight gain and food consuzption and increased
incidence of gross and microscopic lesions.

HOQEL e LOEL
Males 500 ppm 1000 ppm
(31.2 mg/kg/day) 62.0 mg/kqg/day)
Females 1000 ppm 4000 ppm

{(76.7 mg/kg/day) (308 mq/kqliay)

The LOEL is based on decreased body weight and body weight
gain in mszles end increased mortality, decreased msan body
wolghts, body weight gain and food consumption, and

increased incldence of gross and microscopic lesions in
females,

CORE CLASSIFICATION: Guideline

Four quaternary compounds were evaluated for potential of
inducing developmental toxicity in Wistar albino rats
following oral administration at 0, 10, 25, or 50 ng fxg/day

during gestational days (GD) 6-1S, inclusively. Based on

the summsary data, neither maternal nor developmental .
toxieity was chserved in these studies. A lack of maternsl
~toxicity at the highest dose level indicates an izorepar
gelection of that dose lavel. However, these conclusions
cannot be verified since a lack of individual data and




ratiénalu for the selection of dose levels were not
provided. In addition, compliance statements and
analytical chemistry data were not submitted.

CORE C’LABSIFICATfOﬁ : Supplexentary

RESULYS: . Negative
CORE CLASSIFICATION: Unacceptable

RESULTS: HNegative

CORE CLASSIFICATION: Acceptable

RESULLTS: Negative

CORE CLASSIFICATION: Accaeptable

£. Bphsorption, distribution, metabolism apd excretiom of
alkyl dimethyl benzyl ammenium chloride (ADBAC) in the vas

RESULTS: The pharmacckinetic profile of “C=-ADBAC vas :
gtudied in male and famale rate orally gavaged with low (12
mg/kg), high (50 mg/kg) or repeated low dose (100 ppm in
daiet for 14 deys followed by single dose at 10 mg/kg) of
test compound, additionzlly an i.v. low (i0 mr/kg) dosa
study was aleo perforued. Fecal slimination accounted for
> 90%, while 5.8 to 7.56% appeared in the urine. For L.v.
dosing 20 to 0% appeared in the urine with 44 to 5% in
the foces. Tissue accumulation of orally-dosed animais .
negligible (< 1% of sdministered dose), while ths carcassas
and tissuss of i.v. dosed animals retained 33.4% (rales)
and 35%.8% (females) of the adminictered dosae.

Identification of metubolites were not performed in this
study.

CORE CLASSIFICATION: Gupplementary. The study may be
upgraded to guideline if matabolic profile data ars
subnitted and judged to be acceptable.




§8i-1 Acute Oral «~ Hat e Yes/Yes 424770-0%

§81~2 Acute Dermal Hot

§81~3 houte fnhalation =~ Rat. Ho'

§81-4 Primary Eye Irritation = Rabbit No*

§81~5 Peimary Dermal Irritation Yas/Yae 424770~07

$81-6 Primary Dermal Photoallecgy ‘&’-:/No 424770~0¢€
LS 222

§67~1(a) 90-Day Oral - Rat Yes/Yes 40966302

¢82-1(b) 90-Day Ora) - Dog tee/Yan 402629-01

§82-2 90-Day Dermal ~ Rat Yos/Yen 41308903

Chrosla Texicity Studies with HABOAC 2280 |

€a2-1{} Chromic Orel Toxlcity = Dog Yen/Yes 415704-G1

€832 () Carcinogenicity -~ House Yes/Yoy 418023-03

¢03-%18) Chronic 5tal/ca:c.‘.noqmic;_f:y = Rat Yar/You 419981-01

freproductive Toxiclty Studieg with Bha,wQ 2280

§93-3(a) Developmental Toxleclty = Rat Yes/You 4188467-03

§83-3(b}) Developnental Toxicity = Rabblit Yoa/Yes 410187-01

§i33~4 Reproduction, 2-Generation tes/Yes 418845-01

gl4-2 Genes Hutation Yos/Yos 408952-02

Styuctural Chrom. Abarrations Yae/Yos 412%26~01

; Yes /Ko 407038-02

€84~4 Other Genotoxic Effects Yes/Yas 4089%2-~01
Metsholinm

$A5] Metabolism, general . Yoo /No 4162710}

. 413251-01

¢ patverisl corrosive

' Mstsrial not inhalable under conditions of use

* original review of atudy graded 4t unacoeptable, upgraded to acceptable on

raxreview V! . )
L ori,_gln"s.i raview of etudy areded as &coeptable, vhangad to unacceptadble on’

rerevieow .

R




- 6. Recommendations: The ‘toxicology: database for BARDAC
.- ‘ '2“0 and’ BARDAC 2280/21%50: s’mquw to sﬁppoﬂ. uqismtian o2
' '~ BARDAC 2183 as a new chmia&

7. Dpats GapS: Two dsts gap&v«zafzmuﬁwz (1) Gcm:&l

ratabolism (£85«1). was graded as lementary because an i.v.
study ig requested and (2} Mutagenmicity: cytogenetic
apsay with rats (§84-2) vas graded as unacceptable bacause the
gwagnitude of the positive contro]. respoenss was not great -mugh.
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STUDY TYPE: Acute oral = ¥ ‘Rat (581-1;

8TUDY: Acute Oral T@xieity in Rata - Median Mtha:. Dosaqa
Deternination with ISUBARDAC -

LABORATORY: Hill Top Biolabs, Inc., mmivme, OH 45147
REPORT NO./DATE: ©1-3357-21{A})/S March 1882 ~
£Ph KCCESBION NO.3 424770-05
TEST MATERIAL: ISOBARIAC

‘ . BARDAC 2180

1-Decazaniniusn, R-isbnonYl-N,N-dimathyl-, chloride

P.C. CODE:z 045267 |
CAGWELL MO.1 - chuzical
| RESULTHE: Aninsle weres orally gavaged with tuf. compound as doses

of %06, 130, 280, 320 ar S08 pg/kg body welght (doses not
corracted for porcent actiwe ingredient).

Male and Femaie LD 224 »g/kg (corrected for parcent a.i. ) -
275 mg/kg (npot corrected for a.i.)

Toxicity category II
CORE CLASBIFICRTION -~ Cuidelins
This study sarisfies mic‘.elim requirement (81-1} for an acute

oral toxicity study iw the rat and i: acceptahlﬁ for regulatory
purposes.,
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One~liner

CITATION
8TUDY TYPE: Primary Skin Irritation in Rabbits (§81-5)
gTODY: Primary Skin Irritation Study in Rabbits with ISOBAIDAC
LABORRTORY: Hill Top Biolabs, Inc., Miamiw}ille, OH 45147
REPORT KO./DATE: . 91-8357-21(C)/26 February 1992
EPA ACCESSION MO.: 424770~07
TEST MATERIAL: ISOBARDAC

BARDAC 2180

1-Decanaminium, N-isononyl-N,N-dimethyl—, chlorice
F.C. CODE: 069207

CASWELL MO.: new chemical

RESULTS: Following a single application of test compoumd (0.5
nl) to the back of a single N2 white rabbit, erythema amd edema
developed early (30 min to 1 hr) and produced moderate =—o sevsre
erythema (with necrosis) and severe edema after 24 hours.

TOXICITY CATEGORY I (Corrosive)
CORE CLASSIFICATION ~ Guideline

This study satisfies guideline requirement (§81-5) for a primary
skin irritation study in rabbits and is acceptable for Tegulatory.
purposes. : i

o
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one~liner . N IR
CITATION )
‘sTUDY TYPE: Photoallergy study - Guinea Pigs
BTUDY TITLE: Photosllergy Study in Guinea Plgs wizh 1SOBABZDAC
IABORATORY: Hill Top Biolabs, Inc., Miamivills, o 43147
REPORT NO./DATE: 91~8357=-21 (E)/éﬁ February 1992
EPA ACCEBSIOR HO.t 424770-0¢6
TEST MATERIAL: ISOBARDAC

BARDAC 2180

1-Decanaminium, N-isononyl~N,H-dimethyl-, chkioris
¥.C. CODE: 069207 ' ~ |
CREBYELL NO.: new chemical
REQULTS: The study concluded that the test CEpOwnd w3 nex a
photoallergen, however, the lack of a significant positive

response indicates that the assay was not somitive emsugh —o
detect weak photoallergens.

CORE CLABEIFICATION: Unacceptable (Supplemenzil data, no
guideline reguirements)




:%qflihct _
CTTATION

57UDY: 90~-day feading study in dogs with a quaternary ammoniss
sanitizer Bardac~22 SO

LABORATORY! Food and Drug Research Laboratoriss, Inc.

REPORT NO./DATE: 2224a/7 April 1978

IPA KCCEESIOK BO.t 402629-01

PEST MATERIAL: BAKDAC 22 .
Didecyldimethylammoniumchloride
Purity: 50% (ai]

P.C. CODE: 069149

CASWELL ¥O.t 331A

RESULTEY In & 90-day feeding study, nale and female bsagla dogs
wera given test compound at dosages of 0, 5, 15 or 50 ngfXkg bedy
weight/day. All animals survived to terminal saczifice. )
Individusl clinical signs ware not recorded during the stady.
High~dose nales and females experienced marked decraass im
weight cain, food consumption and food efficlency. Clinical

chemintry, hematology, urinalyeis, and pathology results did not
reveal and trestmant-related effects. :

: NQEL. IQEL -
tales and females 15 mg/kg/day 50 mg/kg/day

The LOEL is based on decreased body weight gain, food comsumption
and food efficiency. ght gain, prion

CORE CLASBIFICATION: This study is classified am

gince individual clinical signs and analytical data wvere mot
provided. This study is acceptable for regulatory pwposas i
zatisfies the gudelins raquirement (582-1(a)}, since a l~yoar
oral study in this epecies (MRID No. 419704-01) is availadlae.




one-1imer .

CITATION

87UDY; Ninety-day subchronicioral toxicity study with
didecyldimethylammoniuvmchloride o

LABORATORY: Bushy Run Research Center

REPORT KO./DATE: 51-506/6 Saptember 1988

EPA ACCEGEION KO.1 409663-02

TEST MATERIALS BARDAC 2280
Didecyldimethylammoniumchloride
Furif.‘,-:- 80.8%

P.C. CODEt 069149

CASVWELL KO.: 331A

REEBULTH: For 13 weeks, male and female rate were given diets
containing 0, 100, 300, 500, 1000, or 3000 ppa (respective
nyg/kg/dsy equivalents: 0, 6.2, 18.5, 36.8, 60.7 and 175.4 foxr
males; 0, 7.5, 22.3, 44.4, 74.3 and 225.5 for ferales). LOEL is
haged on increased mortality, decreased mean body weights, body
weight gain and food consumption, and increared incidernces of
aross pethological observations and non-neoplastic lesions. PFroa
the results of this study, NOEL &nd 1LOEL are:

NOEL — 10

Halen 1600 ppm 3000 ppm
(69.7 mg/kg/day) - (175.4 mg/kg/day)

Females 1006C ppm 3000 ppm
{74.3 mg/kg/day) (225.5 mg/kg/day)

CORE CLARSIPICATION: Grideline




- One-liner

CITATION

ETUDY: Ninety~-day subchronic dermal toxicity study with
didecyldimethylammoniumchloride in rats (§82-3)

LABORETORY¢ Bushy Run Research Center
REPORT MO./DATE: 51-554/October 7, 1988
EPR ACCESBIOH HO.: 413059-01

‘PEST NATERIAL: BARDAC 2280

pidecyldimethylammoniumchlioride
“Purity: 80.8%
P.C. CODE: 069149
CABWELL HO.$1 3231A

REGULTE: Male ahd femzle Sprague-Dawley rats received repeated
dernal dosing of the test compound at 0, 2, 6, or 12 Bg/kg/day
for 6 hours/day, 5 days/week for 13 weeks. No treactment-related
effects vere noted in mortality, weight gain, tood consumpeion,
or systemic toxicity. Toxicity was limited to treated skir of
nid-doge females and high-dose males and females. Gross dermal
lesions (erythema, edema, exfoliation, excoriation and
ulceration) were confirmed by histopathological examination,
where increased inclidence of hyperkeratosis, acanthosis,
epldermitis, dermatitis and ulceration were noted.

From the resulte of this study, NOELS and LOELs for systamic and
dermal toxicity are as follows:

Toxicity . ———NOEL IQEL

Syetemic > 12 mg/kg/day (HDT)

Derral Maleg 6 ng/kg/day 12 na/kg/da
Females 2 mg/kqg/day 6 nm;/)u;/c!ayyP

The dermal LOEL is based is bazed increased incidence of
histopathological lecions (hyparkeratosis, males and females and
acanthosis, epidermitis, dermatitis and ulceration in females).

CORE CTASBIPICATION: Minimum. This study eatisfies guideline
regquirements (§82~-3) for a 9%0-day dermal toxicity atudy in rats

and is acceptable for regulatory purposes. Although systemi
. - ._toxicity was not noted in._this study,. s avsteeic ?.zz!‘ g:.z .- °

estoblighed in a 90-day orul study in rats (MRID ¥o.: 409663~
02). ' '

&
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T HEW IYEN

Oone~liner
cITATION | S
BTUDY TYPB: Chronic oral - dogs. [§83-1(b)]

BTUDY TITLE: Chronic oral toxicity study of didecyidimethyli-
ammoniunchloride in dogs

LABORAYORY: Hazleton VJaahiﬁgton, Inc., Vienna, VA

REPORT HO./DATE: 2545-102/26 July 1991

EPA ACCESSION NO.: 419704-01

‘TEST MATERIAL: BARDAC

’ Didacy1dimethyiamoniumchloride
Purity: 80.8% {ai]

P.C. CODE: 069149

CAZYEZLL NO.: 331A

REGULTE: In a chronic, i-year oral toxicity study, male and
female beagle dogs were given test compound at dosagass of 0, 3 '
10, or 20/30 myg/kg body weight/day (Dosing at 30 ng/kg/day was
not tolerated well &nd was discontinued on Day 31; dosing was
resuned on Day 36 at 20 mg/Kg/day). No trsatment-related demths
occurred during the study. The treatment-related clinical signs
(soft/mucold feces, emesig) were observed freguently in high—dose
animals. Hematology or urinalysis results were normal. Total
cholesterol levels were significantly decreased in the high-dose

femalas. Gross and histopathological findings did not revea
treatment-relsted affects. "3 i any

NOEL 1QEL
Hales and fenmales 10 mg/kg/day 20 mg/kg/day (HOT)

The LOEL is based on increased incidence of clinical observazions
(emegis and soft/mucoid feces) in males and femalos and decreased
total cholemterol leveles in females.

CORE CLASBIYICRTION: Ccuidelina




" ome=1iner

cimaron. T A
STUDY TYDE: Carcinoqenicity - mice [583:2 (b))

£TUDY TITLE: Chronic dietary oncogenicity study with
didecyldimethylamnoniumchlorids in mice

LABORATORY: Hazleton Washington, Inc., Vienna, VA
REPORT NO. (DATED): 63-528 (7 Pebruary 1991)

EPA ACCESSION O.: 418023~01

TEST MRTERIAL: BARDAC 2280

Didecyldimathylamdniunzchlcride
Purity: 80.8% {a.i.]

"F.C. CODE: 069149 o

CREFRLL BO.: 331A

ERguL28: In thie carcinogenicity study, male and female nmice vere
diets contalining BARDAC 2280 at concentrations of ¢, 100, $00, or 1¢
ppis (mg/kg/day equivalents: 0, 15.0, 76.3, or 155.5 for males and *
16.6, 93.1, or 193.1 for feuzles). Ko treatment-related effects we-
noted in the incidence of clinical signs, deaths, gross and

histopathological observations. Hematological values were comparabl
among &1l study groups. Effects attributable to treatment included
decraased mzan hody welghte and body weight gains of high~dosae male-
and fenales. BARDAC 2280 was not catclnoqm?c in male or female mic

Males and females 500 ppm 1000

(76.2 ng/kg/day) (155.5 mg/kg/day)

'rh;s LOEL i{s based on decreaged mean body weights and hody weight
geing,

CORE CLASSIFICATION: Minirun
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One-1iner

CITATION
8TUDY TYPEs Combined Chronic/oncogenicity — Rats [33-5(a)]

ETUDY PITLE: Chronic dictafyr toiicity/cncoqonicity study with
decyldimethylammoniunchloride ‘

LARORATORY: Bushy Run Research Can’éir', Export, PA

REPORT MO./DATE: 53~566/27 June 1991

EP2 ACCESBIOW HWO.$ 419651~01

TEST MATERIRL: BARDAC 2280
Didecyldimethylammoniumchloride
Purity: 80.8% (a.i.]

F.C. CODE: 0691459

CASWRELL HO.: lSSlA

REBULTE: Male and fenale rats were fad diets containing BAZDAC
2280 at 0, 300, 750 or 1500 ppm (mg/kg/day equivalents: 0, %3,
32, or 64 for males and 0, 16, 41, or 83 for females) for tmo
years. High-dome animals showed significant, but siight (< 10%)
decreases in mean body welght during the study. Treatment relats’
offects consisted of increased incidence of sinusocidal blooet,
hemogiderosis and histiocytosis in the mesenteric lymph nodes of
high doge animals. The incidence of neoplastiec lesions in
treated animals was comparable to contrels. BARDAC 2280 was not
caxcinogenic in mxle or female rats.

NOEL TREL
Meles & Feuslas 750 ppm 1500 ppm

' The LOEL is based on increased incidence on nonnecplastic lesions

in the mesenteric lymph nodes (ainusoidal blood, hemosidercomis
and histiocytosin).

CORE CLASSIPICKATION: Minimu:




TUDY TYPE: Teratology - rats (83-3(a))

8TUDY: Developmental tox'i'city yeluation of didecyldimetﬁyl-
ammoniumchloride administered b, gavage tc CD (Sprague-Dawley)
rats

LABORATORY?: Bushy Run Research Centar, Export PA

REPORT NO./DATE: 53-534/17 May 1991

EPA RCCESEION NG.: 418867-01

TEST MATERIMRL: BARDAC 22
Didecyldimethylammoniumchleride
Purity: 80.8% [ai)

P.C. CUDE: 069149

CRAWELL NC.: 3312

BESULTB8: In a developnental “oxicty study, £:rague-Dawley rats
were adnministered test compound dally Ly gavage at dose levels of
G, 1, 10 or 20 mg/kg/day on gostation days 6«15, inciesively.
Maternal toxicity at 10 mg/kg/day included clinical signs
(avdible respiration). At 20 mg/kg/day, maternal aninals
exhibited clinical signs (2udible respiration, gasping),
decreased hody weight galn and decreased food consumption durisug
dosing period. Bo developmental toxicity was noted at the
highest dose testad.

NGEL ' LOEL
Maternal 1 mg/kg/day - 10 mg/kg/day
Develnpmental 20 mg/kg/day not determined

CORE CLAESIPICATION: guideline
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- uEwW 1TEH
one~liner
CITATION
B8TUDY Dc@elopﬁental toxicity study of didecyldimethyl~
ammoniumchloride administered by gavage to New Zealand white
rabbits -
LABORATORY$ Buziy Run Research Center, Export PA
REPORT 2NOG./DATE: 51-590/27v3an 1989
BPA ACCESSION NO.: 410187-01
TEST MATERIAL: BARDAC 22

Didecyldimethylammoniumchloride

Purity: 80% (al)
¥.C. CODE: 069149
CASWELL NO.: J31lA

REBULTB: In a developmental toxicity study, NZ white rabbits
were sdminigtered test compound-dally by gavage at dose levels of
0, 1, 3, or 10 mg/kg/day on gestation days 6-18, inclusively. at
3 and 10 mg/kg/day maternal animals exhibited clinical signs
(hypoactivity, labored and/or audible respiration) and decreased
body weight gain during dosing period. At 10 mg/kg/day there was
increased incidence of mortality. Developmental toxicity
included decreased fetai body welght and increased number of dead
fetuses at 10 mg/kg/day.

NQEL 1&EL
Maternal 1 mg/kg/day 10 mg/kg/day
PDevelopmental 3 mg/kg/day 10 mg/kg/day

CORE CLASSIFICATION: Minimum
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One~liner

CITATION

8TUDY: Two-generation reproduction study in Sprague~Dawley (CD)
rats with didecyldimethylammoniumchloride administered in diet

LABORATORY: Buszhy Run Research Centnr,.Expcrt PA
REPORT NO./DATE: 652-648/1 Feb 1991
EPA ACCESSION NO.:  418045-01
TEST MATERIAL: BARDAC 22
Didecyldimethylammoniumchloride
Purity:yeo.s% (ai}
P.C. CODE: 069149
CABVWELL NMO.: 331A
RESULTB: In a two~generation reproduction‘study, Sprague-maﬂléy
(CD) rats were fed test compound at dietary levels of 0, 308, 750
c¢r 1500 ppm (premating: 0, 20, 50, 100 mgfkg/day, males; O, 24,

61, or 122 mg/kg/day, females). Parental toxicity at 1500 opm
consisted of decreased body weight/body weight gain.

Reproductive toxicity at 1500 ppm consisted of decreased mean pup
body welght/body weight gain during the postnatal period.

NOEIL iQOEL
Parental 750 ppm 15300 ppm
Reproductive ‘ 780 ppm 1500 ppm

CORE CLASSIFICATION: guideline
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one~liner

CITATION |
8TUDY TYPE: Mutagenicity: In vive chromosomal aberration (84)

8TUDY: Analysis of metaphase chromosomes obtained fronm bone
marrow of rate treated with PO1S1 )

LAEORATORY: Huntingdon Research Centre, Ltd, Huntingdon, UK
REPORT MO. (DATE): LZA 24/8761 (1 Aprii 1987)
EPA ACCESSION NO.: 407058-02
TEET MATERIAL: BARDAC 22
Dideﬂyldimathylammoniumch1orida
Purity: 50% {ai)
P.C. CODE: 069149
CASWELL NO.t 331h

RESULTBs Negative for the induction of structural chrenosomal

aberrations in rat bone marrow.

CORE CLABHSIFICATION: Unacceptable




oTIY PN Kammalian cells (CHO) in culture cytogenicity assay

BTUDY: PO151: Chromosomal aberrations assay with chiness
hamster ovary cells in vitro Y 1

LABORATORY: Inveresk Research International, Musselburgh,
Scotland :

REPORT NO./DATEB: 737717/0ctcbar 1986

EPA ACCESBION KO.t 412526-01

TEBT MATERTIAL: BARDAC 22
D!4ecyldimethylanmoniumchlorice
Purity: 50% [ai]

PeCe QLLEBs 065149

CUAWELL MO 331A

i

RESTLTE' Negative for the induction of chromosoral aberations in
fHC cells.

CORE CLABE.PICATION: Acceptable




JUDY TYPEy Forward gene "nuf:ation {cuo;xam; (84=2)

£20DY: Mutagenicity test on didecyldimethylammoniumchloride
anAC) in the CHO/HGPRT torward mutation assay -

LABORATORY: Hazleton Laboratcrias, America, Kensington, “D
REPORT XO. (DATE): 10141-0-435 {9 sapt 1988)
EPA ACCEBEBIOM HO.: 408952-02
TEST MATERIAL: BARDAC 22
Didecy1dimathy1ammoniumchlo:ido
Purity: 80% fai)
r.C. QODE: 069149
CABHELL ¥O.: 331k

RESULTS: Negative for the induction forward gane wutations in
CHO cells at the HGPRT locus.

CORE CLABEIFICATION:  Acceptable
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CITATION -
STUDY TYPE: Mutagenicity: UDS Assay in primary hepastocytes (24-4:

STUDY TITLE: HMutagenicity test on didocyldimcthyl-
ammoniunchloride in the rat primary hepatocyte asgsay

LABORATORY: Hazleton Laboratories America, Inc.

REPORT ¥O. (DATE}: 10141-0-447 (12 Sept 1988)

EPA ACCEEBION HO.t 408952-0%

TEST MATERIAL: BARDAC 22 _
Didecyldimethylammoniumchloride
Purity: 80% (ai)]

F;C. CODE: 069149

CABWELL ¥O.: 3312

BEEBOLYS: Neglutive

CORE CLAGSIFICATIOK: Acceptable
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CITATION e |

STUDY TYPE: Matabolism - Rat (85-1)

STUDY TITLEs Main Study: Absorption, distritution, metaboliss
~ and excretion studiee of didecyldimethylammoniumchloride ¢DDAC)
in the rat. -

Adaendun: Absorption, distribution, metabolisn and excretfon
studies of didecyldimethylammoniumchloride (BARDAC 22) in Tthe

LABORATORY: Buehy Run Research Center, Export PA

REPORT 3O./DATE: P01421/1 Dec 1983 (Main study)
P01421/18 Cec 1989 (Addendunm)

EPR ACCEBEIOW MO.: 416171-01 (Main Study)
413851~-01 (Addendum)

TEST KATERIAL! BARDAC 22
Didecyldimethylammoniumchloride
Purity: 99.4% (ai)

P.C.. CODEr 069149 ‘

CABWELL HO.: 331A

RESULTE: The absorption, distribution, metabolism and excration
cf “C=-BARDAC was studied in male and fesale rats. For the single
dose experiments, rats were orally gavaged with 10 mgikg oz S0
rg/kg; for the repsated low dose gtudy animals were fed a &ist
contasining unlabeled BARDAC 22 at 100 p’ﬁm in diat for 14 days,
followed by single oral gavage doge of “C-BARDAC at 10 ngrxGg o2
Day 15. Total recovery ranged from 90.8 to 100.9% of tha
adninistered dose. Fecal elimination pradominated and acoountsd
for 89.11 to 99.46% of the dose. Bloaccumulation of BARDAC 22
was low (< 1%). The proposed metabolic pathway for BARDAC 22
suggests that oxidization occurs at the two decyl side chains
(probably &t or near the terminal end) to form hydroxy and
hydroxyketo derivatives. MS data indicated that Z-methyl
substituents of BARDAC 22 remained unchanged. Less urchanged
psrent coppound wae present in the feces of females, suggesting a
greater amount of metabolism.. The extant to vhich biljary
excretion end/or retention of parent compound in the gut
contributed to the high fecal elimination could not be evaluated
because an i.v. gtudy was not perforsed. '

CORE CLARSIFICATION: Supplementary (i.v. study needs to be dons)




oai-ziner
CITATION .
8TUDY TYPE: 90-~Day Feeding ~ Rats (§862~-1)

TITLE: Ninety-day dietary toxicity study with alkyl dimethyl
benzyl ammonium chloride (ADBAC)

LABORATORY! Bushy Run Regsearch Center
REPORT KO./DATE: 51-503/20 June 1988
EPA ACCEBBION HO.i 407466-01

TEST MATERIAL: ADBAC

Alkyl dimethyl benzyl ammonius chlorids
purity: -79.7% [ai]‘.

?.C. CODBt 069105

CRBWELL MO.: Ol6E

EESULTB: For 13 weeks, male and femele rats were given diets
containing 0, 100, 500, 1000, 4000, or 8000 ppm. The equiwvalent
doses in mg/kg/day for the 100, 500, 1000, 4600 {estinated) and
8000 (estimated) ppm groups ware 6.3, 31.2, 62.0, ® 248 amd » 496
for males and 0, 7.9, 38.3, 76.7, » 308 and = 616 for females.
Treatment-related mortality was limited to the 4000 ppa (8O%
males and 73% females) and 8000 ppm (100% for males and femmales)
groups. The 4000 ppm animals also showed decreased nezn ksody
weights, body weight gain and food consumption and increased
incidence of gross and microscopic lesions.

NOEL IQEL
Kales 500 ppm 1000 ppm
‘Females 1000 ppm 4000 ppnm

The LOEL is based on decreased body weight and body weight qgain
in males and increased mortality, decrecased zmean body veights,

body weight gain and food consumption, and increased incidence of
grose and microscopic lesions in fenales.

CORE CLASOIFICATION: Guideline. This study satimfies quidseline

requirements (§&2-1) for a 90-day feeding study in rats and is
acceptable for regulatory purposes.
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one-liner
CITATION
STUDY TYPEs Developmental Toxicity ~ Ratso (83-3)

BTUDY TITLE: Teratologic evaluation of four quaternary compounds
(Barquat MB~50; Barquat MX-50; Barquat 4250; Barquat 42502 (an
unpublished review of teratology studies submitted by Wavarly
Regsearch Center, Food and Drug Research Laboratories, Inc)

LABORRTORY! Waverly Research Center, Food and Drug Research
Laboratories, Inc.

REPORT NO. (DATE): 5154 (11 Feb 1977)
EPA ACCEBSION NO.! 228149

TEST MATERIAL P.C. CODE CAS¥WELL NO.

parquat MB-50 069105 016E

Barquat MX-50 069104 016C

BTC 741 069111 619

BTC 824 069154 019F

Barquat 4250 (25% Barquat MX-50 and 25% BTC 741)
Barquat 4250-2 (25% Barguat MX-50 and 25% BTC 824}

RESULTB: Four quaternary compounds vere evaluated for potential
of inducing developmental toxicity in Wistar albino rats
following oral administration at 0, 10, 25, or 50 mg/kg/day
during gestational days (GD) 6~15, inclusively. Based on the
summary data, neither maternal nor developmental toxicity was
observed in these studies. A lack of maternal toxicity at the
highest dose level indicates an improper selection of that dogne
level. However, these conclusions cannot be verified since a
lack of individual data and rationale for the selection of dose
levels were not provided. In addition, compliance statememts and
analytical chemistry data were not submitted. '

CORE CLRASIFICATION: Supplemantary
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one~liner
CITATION
HTUDY TYPE!: Mutagenicity: Micronucleus assay (84-2)

TITLE: Series 84-2 assessment of the mutagenic activity' of
ityamine 3500 in the mouse nucleous test

LABORATONY: Scantox Laboratories, Ltd. Skensved, Denmark

REPORT MO.(DATE): 2075.3 (16 Dec 1985)

EPA RCCESBION HO.: 403111-01

TEST MATERIAL! ADBAC
Alkyl dimethyl benzyl ammcniﬁm chloride
purity: 79.7% (ai}

P.C. CODBEY 069105

CABHELL NO.! oxeé

F.ESULTB: Negative

CORE CLASSIFICATION: Unacceptable




Ons-liner - 610689

CITATION

l')ﬂm'l TYPE: Mutagenicity: UDS Aseay in primary hepatocytes (84~
.4 » L

8TUDY TITLE: Genotoxiclty test on alkyl dimethyl benzyl armonius
chloride (ADBAC) in the assay for unscheduled DNA synthasis in
rat liver primary c&ll cultures
LABORATORYt Hazleton Washington, Inc.
REPORT KO, (DATE}s 14778~0-447 (15 April 1992)
EPA ACCRHAION KO.t 422908~01
TRET MATERIAL: ADBAC
Alkyl dimethyl benzyl ammonium chloride
Purity: 80% (ai)
P.C. CODEs 069105
CASHELL MO.: O016E

REgULTAES Negative

CORE CLASBIVPICATION: Acceptable




STUDY TYPES }iutaqenicityé, ‘Gene mutation in CHO celle (84~-2)

oYUDY TITLES Hut&ganicity? test on nliyfl'dimathyl benzyl aimonivm
chloride (ADBAC) in the CHO/HGPRT forward gene mutation assay

LABORATORYt Mazleton Laboratories Awsrica, Inc.
REPORT O, (DATE): 10238-0-435 (23 Jan 1989)
m KCCREGION HO.t 410127-01
TEST KEATERYAL: ADBAC
Alkyl dimethyl benzyl ammonium chlorids
Purity: adt {al]
P.C. CODEt 069105
CREWELL NG.3 O16E
REBULYE: Negative
CORE CLABEIF¥ICATION: Acceptabla

-
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CITATION
ATUDY TYPE: ‘etabolism = Rat (§85-1)

- TITLE: Absorption, distribution, matabolism and excretion of
alkyl dimethyl benzyl ammonium chloride (ADBAC) inm the rat

.. -ORATORY: Biological Test Center, Irvine, Ch '
REPORT NO./DATE: P01359/26 January 1989
BPA ACCESSION MO.: 409907~01
TEST MATERIAL: ADBAC _
' Alkyl dimethyl benzyl ammonium chloride
Purity: 79.7% [(ai) | ‘
P.C. CODE: 065105 '
CASWELL MO.: 01l6E

REBULTB: The pharmacokinetic profile of “C-ADBAC wag studied in
msle and female rats orally gavaged with low (16 mg/kg), high (56
mg/kg) or repaated low dose (100 ppm in diet for 14 days followed
by single dogse at 10 mg/kg) of test compound, additionally an
i.v. low (10 mg/kg) dose study was also performed. Facal
elimination accounted feor > 90%, while 5.8 to 7.8% appeared in
the urine. For i.v. dosing 20 to 30% appeared in the urine with
44 to 55% in the faces. Tissue accumulation of orally-dosed
animals negligible (< 1% of administerced dose), while the
carcasges and tissues of i.v. dosed animals raetained 33.4%
(males) and 35.8% (females) of the administercd dose.
Identification of metabolites were not performed in this staudy.

CORE CLASSIFICATION: Supplementary. This study does not satisty
guidaline requirements (§85~1) for a metabolism stwdy in rats and
iz not acceptable for regulatory purposaes. The study ney be

upgraded to guideline if metabolic profile data are subaitted a~i
judged to be acceptable.
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" Reviewed by: Robert F. Fricke, Ph.D. W %M ‘fj
- Bection 1V, Tox. Branch IX (H7509C) -

Secondary Reviewar: Jess Rowland, M.S. é‘!s o fan "/t?/33~_
gection IV, Tox. Branch IXI (h7509C)

DATA EVALUATICON REPORT

8TUDY TYPE: Acute Oral - Rat (§81-1)

DP BARCODES!: BUBMISSION NO, s
D188679 8436173
D189620

P.C. CODE! 069207 CASWELL ¥0.: new chemical

MRID XO.: 424770~05

TEET KMATERIAL: ISOBARDAC

EYHONYHME: BRRDAC 2180
1-Decanaminium, N-isononyl-N,N-dimethyi-,
chleride

8TUDY BOMBER:_ 91-8357-21 (A) .

BPOMEOR Lonza, Inc., Fair lLawn, NJ 07410

TEBTING FACILITY: Hill Teop Biola®s, Inc., Miamiville, O¥ 451+

TITLE OF REFORT: Acute Oral Toxicity in Rats - Modizn lethal
Dosage Determination with ISOBARDAC

AUTRBOR: T.D. Morris
REPORT ISBUED: 5 March 1992

CONCLUEIOkKa: Animals were orally gavaged with test compount at

doses of 50, 130, 200, 320 or 500 mg/kqg tody welight (doses mot
corrected for paercent active ingredient).

Male and Fewcle LDg: 224 mg/kg (corrected for percent &.i.})
275 pg/kKg {not corrected for a.i.)

Toxicity category II
CORE CLASSIFICATION - Guldaline

-This study sstisfiss quideline requirament (81-1) for an acuta
oral texicity study in the rat and is acceptable for regulatory
purpcses, - ' R A S

3.

357




%(1géé9 f

1. Wﬂz ISOBARDAC ‘mmjgnz pale-yellow
colored liquid pBatch £: 91-0190P Purity: 6€1.5% (&.1.}
gentaminantg: not given

2. Test aniwals: Specles: Rat Ztxain: Sprague~Dawley CD
hgas not given Yaldht (g): 226 - 380 (males), 2311 -~ 269
(females) Source: Harlan Sprague Dawley, Inc. Housing:
Two animals in suspended cages Feed: Purina Laboratory
Rodent Chow Hater: Tap water, ad libitum Environsent:
Temperature, not given; Humidity, not given; Light cycle, 12
hr light/12 hr dark

B. METHODRI

1. Study degign: Animals (5/group/sex) were acclimated
four days before initiation of the study. Following an
overnight fast, animals wera orally gavaged with test
compound at doses of 50, 130, 200, 320 or 500 mg/kg body
weight. Test compound was prepared ag a 5% (w/v) :
~concentration in distilled water. Doszes were not corrocted
for percent active ingredient.

Animale were obsarvad for signs of toxicity, moribundity and
mortality several times during the day of dosing and twics
daily, thereafter, for 14 days. Animals were weighed on
days 0, 7, and 14 of the observation pericd. At tha end cf
the observation period animals were necropsied for grosze
pathological examination.

2, Statistigs: Means animal body weights and body weighs
gains were determined, The estimated LD, was calculated
using the method of Litchfield and Wilcoxon.

C. RESULTS AND DISCUSSION: Male and female rats were orally
gavaged with test compound at doses of 50, 130, 200, 32C or 50§
mg/kg body waight. Animals ware observed twice daily for 14 days
for signs of toxicity, mortality and moribundity; body weigqhts
were determined on study days 0, 7 and 14. A summary table fcr
clinical observations was not provided with the study, however
page 9 of the study states that "Clinical changes noted during
the observation pariod included masticatory movements; slight
emaciation; piloerection;wheezing, labored, and gasping
breathing;abdominal region appeared bloated; hunched posture;
slight. to severe depression; unkempt fur; dirty hair coat; fecal,
urine, and saliva stains; and roddish stains on muzzle, forepsvs,

nostrils, and around eyem." Body weight change was mot affectsd

by administration of test article. No remarkable changes relsted
to the taest material were observed in gross pathological
examination. )

Hortality data are summarized in Takle 1, below. ‘The LD..,
corrected for percent active ingrediont, was determined o be 224
mg/kg body welght for both males and femezlas.,




_Table 13- 'c:unﬁlfativaﬁoitﬁ;gy, quults (Data summarized

| - from Table 1 of the study) -
~boser Study Day

@g/)‘c@ -0 1 2 3 4 7 14
500 0 5 - m= ee am ae
320 0 2 2 3 3 3 3
200 0 0 1 1 1 1 1
130 0 0 0 0 0 0 0
50 0 0 1 1 1 1 1
Fanales

500 0 5 - - - em =
320 0 4 4 4 4 4 4
200 0 0 1 1 11 1
130 0 1l i 1 1 1 1
50 0 1 1 1 1 1 1

¥ Not corrected for percent active ingredient

D. QONCLUSIONS: Animals were orally gavaged with tast. compound
at doses of 50, 130, 200, 320 or 500 mg/kg body weight (dosges no-
corrected for percent active ingredient).

Male and Female LD,,: 224 mg/kg (corrected for per:
27% mg/kg (not correctad fc a.i

Lo

)

Toxicity category II
CORE CLASSIFICATION ~ Guldeline

This study satisfies guldeline requirement (81~1) for an acute

oral toxicity study in t .e rat and is acceptable for reulareey
purposes.
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R‘vizwod‘by: Robert Pﬂ ;gﬁfka;'Ph;bi'
Section IV, Tox. Branc B71869¢C
Secondary Reviewer: Jess Rowland, M.S. 3"’ asst-n uf(gf2
.Section IV, Tox. Branch II (H7509C) :
DATA EVALUATION REPOR?Y

STUDY TYPE: - Primary Skin Irritation in Rabbits (s81~S)

DP BARCODES: BUBMISSION MO. .
D16868679 8436173
D189620

p.C. CODEs 063207 CASWELL NO.: new chemical

MRID NO.: 426770~07

TEST MATERIAL: ISOBARDAC

BYNONYMS: BARDAC 2180
1-Decanaminium, N-isononyl-N,K-dimethyl~,
chloride

STUDY HUMBER: 91~8357=21 (C)

BPONSOR: Lonza, 1Inc¢., Falr Lawn, NJ 07410

TESTING PACILITY! Hill Top Biolabs, Inc., Miamiville, OH 45147

TITLE OF REPORT: Primary Skin Irritation Study in Rabbite with
ISOBARDAC :

AUTHOR! - T.D. Morris

'REPORT I88UED: 26 February 1992

CONCLUBIONS: Following a single application of test compoursd
(0.5 ml) to the back of a single N2 white rabbit, erythema and
adema daveloped early (30 min to 1 hr) and produced moderate to
severe erythima (with necrosis) and severe edema after 24 hours,

TOXICITY CATEGORY I (Corrosive)
CORE CLASSIFICATION: Guideline

This study satisfies guideline requirsment (§81-5) for a primary
for requlato:y

skin irritation study i1 rabhits and is zcceptable
purposes. o o




t* ISOBARDAC pai;-ﬁcllow

colored liquid: Batch £: -91-0190P Purity: 61.5% (&.1.)
Contaminants: not given .-~ . = |

2. Tast snimals: B8pecies: Rebbit gtrain: N2 white Ags.
not given Haeight (g): not given Source: LSR Ind.

¢+ 8ingly in suspended cages [Fged: Purina
Laboratory Rabbit Chow Hater: Tap water, ad libitum
Environment: Temperature, not given; Humidity, not given;
Light cycle, 12 hr light/12 hr dark

B. METHODS

1. Study desigr: The application sites of six male rabbit
were prepared by slipping the fur from the zcapular to
lumbar region of thae back. Appt..imately 5.5 ml of test
material was applied to a 1-in-! square cauze pad and place
on the exposed skin. fThe gauze was held in plece with non-
irritating tape and covered ..th an occlusive ur/ssing. Th
test material remained in co:tart with the rkin for 4 hours
at which time the gauze pad was removed and the application
site cleanad with water ar. wip:d dry. The skin was
examined at 30 min, 1 hr and daily, thercafter, for 3 days.
Application sites were scored for edema and erythema uging
the Draize method.

2. Qualit; assurance: Quality assurance was documented b
sighed and dated GLP and quality assurance statamsnts.

C. RESULTS AND DISCUSSION: No deaths occurred during the study
Data are presented in Appendsx 1. Well-defined erythema and
severe edema developed between 30 min to 3 hr after removali of
the test compound. Erythema was accompanied by discoloration an
blanching extending beyond the application slte. After 24 hours
roderate to severe arythema with necroals and severe edana weru
present. Because the test compound was corrosive, the experimen
was limited to observation on cne animal over a 24-hour time
pariod. ,
D. CONCLUSIONS: Following a single application of test compoun
(0.5 ml) to the back of a single N2 white rabbit, erythems and
edena developed early (30 min to 1 hr) and produced moderate to
gavers erythema (with necrosis) and severs edama after 24 hours.

TOXICITY CATEGORY I (Corrosive)
CORE CLASSIFICATION: Guideline

This study satisties guideline requirement (§81-5) for a primar-
skin irritation study in rabbits and is acceptable for reculater
purposas. T

g



Page 3 K)lq ot incladed in this copy. o -

pages through are not included.

The material not included contains the following
information:

tYpe of
_ Identity of product inert ingredients.
Identity of'product impurities.
Description_of_the product manufacturing process.
Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

- A draft product label.
- The product confldentlal statement of formula.

Information about a pendlng registration action.

L//fE%RA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.’

The information not included is generally considered confldentlal
by product registrants. If you have any questions, please. contact
the individual ‘who prepared the response to your request.
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DATA EVALUATION REPORYT cloe/t
8TUDY TYPEs - Photoallergy study ~ Guinea Pigs
PP BARCODES: SUBMIEBION X0O.:
D188679 8436173
0189620
P.C. CODES 069207 CASWELL ¥O.1 new chemical
MRID KG.1 424770~-06
TERT MATERIALS ISOBARDAC
BYHRONYMB ¢ : BARDAC 2180
1-Decanaainium, N-isononyl-—bi N~dimathyl-,
chloride
ETUDY RUHBER:S 91-8357-21 (E)
BPOUBOR: Lenza, Inc., Fair Lawn, NJ 07410

TESTING PACILITY: Hill Top Biolabs, Inc., Miamiville, OH 45147
TITLE OF REPORT: Photoallergy Study in Guinea Pigs witch

ISOBARDAC
ARUTHOR?: : T.D. Morris
REPORT ISSUED: 26 February 1992

COHCLUBIONB: The study concluded that the test compound was aot
& photoallergen, however, the lack of a significant positive
response indicates that the assay was not sensitive enough to
detect weak photoallergens '

CORE CLABSIFICATION: Unacceptable (Supplemental data, mo
guideline reqguirements)




3. Test gompound: I80BARDAC pascxiption: pale-yollow
colored liquid m'.\;gn_g: 91-0130F Ruritys &1.5% (a.4.]
contaminants: not given

2. Test animals: - Specieg: Ouinea PIig Strain: Hartley
albino Aget: not given Helght (g¥: 356 -~ %89 fSourwe:
Harlan Houeing: Singly in suspended cages PFeed: Purine
Guinea Pig Chov Hater: Tsp water, ad libitum En reet
Temperature, not given; Humidity, not given; Light cycla, 2
hr light/1i2 hr dark

B. METHODS

1. Preparation of anipals: One day before treatment,
application sites were clipped free of hair and a crezmm
depilatory applied. The skin was then thoroughly clammad
with water, dried and returned to their czges. Different
application sites were used for the induction and challenge
phagses of the ctudy. : :

.2. Teat matecris] administration and irrsdiation: A 6.3 =zl
aliquot of test materizl or wvehicle was spplied to the pad
of a 25 mm Hill Top Chamber®, which was occcludied with zubber
dental dam. Animale vere restrained during the esposwre
period. Chambers were removed sfter approximataly fowr
hours. Animals in the non-irradisted test groups vore
returned to their cages, while those in the irradiastes
groups were exposed to fluorescent UVA and UVE 1licht sdurces
with rediction levels of 0.31 to 0.55 mv/cm? amd 3.3 -~ 3.8
uw/cm?, respectively. After a two-hour sxpogure, animals
ware returned to their cages.

2. Preliminpary Dermal Xrxitation Study: A prelininary
dernmal irritation study vas carried ocut to detersina tme
concentration of teat compound to be used in the induc=ion
and challenge phases of the study. Aqueous dilutions {w/v)
of test compound were prepared at concentraticns (v/vy of
0.05, 0.1, 0.25, or 0.5% for non-irradiated animals (2fsex),
and 0.05, 0.1, or 0.25% for UV-irradiated animals (3/mmx).

3. Majn_Study: Animals were randomly assigned to studly
~groups as outlined in Table 1, Melow. During the indumction
phase of the study, anlmals were three tizes per veek or
three consecutive weeks. After a 10— to 14-dzw rest pwriod,
animals were challanged once with appropriate Trestmenc.
gkin sites were evaluated 24 and 46 hours afier the
challenge treuatment and scorwd using the follewing scale: o,
no reaction; t, slight, patchy erythema; i, slight, bue
. . confluant -or roderate, but patchy erythems; 2, moderate
erythema; 3, savera erythama with or withut edens.
4. Oualir uxanga: Quality assurance vas docurentad by
B . signed and dated GLP and quality assurance staTorsnts. :

.’: t




Table i: Study Design (Taken from Table on page 38
of stud :

-

g;oup Male Female Induction Challemge
1 L] 5 0.1% TC* + UV 0.1% TC + ¥
2 4 6 ' Untrested 0.1% TC + UT
) 5 £ it TCSA® + UV 0.05% TCSA + oV
4 5 -] it TCSA 0.05% 2Csx
5 3 ) 2 Untreated 0,05t TCSA « ¥
& 2 3 Uatreatod 0.05% TCSA

s Test compound (TC) dipsolved in distilled water to yield
indicated percentages (w/v).

b pogitive control material (3,3/,4',5-%etrachlorosalicylaniiide
(TCSA) was dissolved in 95% ethanol for induction phase ané
acc tone for challenge phage.

C. RESULTE BAD DILCUSSION:

1. Praiimipary study: The results of the preliminary

gtudise are sumsarized in Appendisc 1., The highest, nor~
irritating concentration was achieved at 0.1% for beth
irradiated and non~irradiated groups.

2. HKaip study: ‘The results of the main study are
presented in Appendix 2. In general, groups treatesd wizn
test compound either had no response or exhibited siight,
patchy erythema at the 24~ and 48—hour observation Times.
A eingle animal in the irradiated nalve control (Group 3)
hed a single incldence of a grade 1 response. The Sroup 3
(irradiated pocitive control) animals showed only 290% and
10% response with mean severity scores were 0.7 and 0.6
. after 24 and 42 hours, respectively. Thase values were
much lower than published values', where the incideswce cf
pogitive responses was 80% with severity scores of 2.0 .t
24 houre oand 1.9 &t 43 hours.

D. GCONCLUSIONS: The atudy concluded that the test compound wvas
not & photoallergen, however, the lack of a significant pesitive
respongse indicates that the assay was not sensitive enough o
detact weak photoallergens. '

CORE CLASSIFICATION: Unacceptable (Supplerental data, mo
qui;lnline regquiremants) '

! Buehler, E.V., Newmann, E.A., and Parker, R.D., Ume of the
oczlusive patch to avaluate the photosensitive propwrtier o
chemicals in guinea-pigs, Fd, Cher. Toxlicol. 23: 689-694 (:335)
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through VJ// are not included.

The material not included contains the following type

of
information:

____ Identity of _pf:dduct inert ingredient;.

______ Identity of 'prod.uct impﬁrities.

______ Description_ of_ the product manufécturihg ‘process.
____ Description of quality control procedures.

______ Identity of the source of product ingredients.
_____ Sales or other commefcial/financial information:
-~ A draft produc:_t label.

: The product confidential statement of formula.

Information about a 'pe.nding registration action.
;; FIFRA régistration data. "

_ The document is a duplicate of page(s)

The document is not responsive to the re.questv.'

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual ‘who prepared the response to your request.
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Section by, Tox: Branch 11 araes
DATA EVALUATION NEPORT 016689

ATUDY TYPE: 90-Day Feeding -~ Dogs (§82~1)
DP BARCODES: ' . BUBMXSSION MO.!:

. D188679 8436173

D189620

P.C, CODE1 069145 ' CASWELL X0.s 331A
mn BO.t 402629~01
TEST MATERIALY BARDAC 22
SYNONYNS: Didecyldimethylammoniuméhloride
BTUDY HUMBERS 22242
SPOMSBOR: Lonza, Inc., Pair Lawn, NJ

TESTING FAGILITY! Pood and Drug Ressarch Laboratories, Inc.

TITLE OF REPORT:  90-Day feeding study in dogs with a
guaternary ammonium sanitizer Bardace-22

AUTROR: D.E. Bailey

REPORT ISSUEDS 7 April 1975

CONCLUBIONS: In a S0~day feeding study, male and female beagle
dogs were given test compound at dosages of 0, 5, 15 or 50 mg/kg
body weight/day. All aninala survived to terminal sacrifice.
Individual clinical signe were not recorded during the study.
High~dose males and femalas experienced marked decrease in body
weight gain, food consumption and food efficiency. Clinical

chenistry, hemetology, urinalysis, and pathology resulte did not
reveal and treatmant-related effects,

—NOEL IQEL
Males and femalas 15 mg/kg/day 50 mg/kg/day

- The LOEL is based on decreased body weight gain, food consumption
and food efficiency. , ,

CORE CLASSIFICATION: This study is classified as

since individual clinical signs and analytical data were not
provided. This study is acceptable for rejulatory purposas and
satisfies the guldeline requirement [§82-1(a)), ginca 2 layaar
oral study in this species (MRID No. 41970/-01) ig available.

"




1, g. & Cospound: BANDAC-22. Dascription: clear yellow
ligquid Batch #¢ 3-2764 zm.us 80% [ai] m:n{mmz

not given

2. Test animals: mﬁ: Dog gftrain: Baagle Ager 36
- 6% weeks Welaht (kKg): 8.4 -« 13.0 (wales), 6.5 - 10.%
(females) Source: Closed breeding colony of Waverly
Division, Food and Drug Research Laboratory, Inc. Housing:
Individually in mesh~bottom cages Fged: Purina Dog Chow
Hater: Tap water, ad libitum PEovironment: Air conditioned
(temperatures, humidity and light cycle not given)

METHODS

1. mm_ammmmz Animals vere assigned randomly to
nain study test groups ag shown in Table 1. :

Table 1: Animal Assignment to Study Groups

Test Dosage —_AnimalaslGroun
Group (mg/Kg/day) Male Female
Control (CONM} . 0 ) 2
Low {LDT) 5.0 4 4
Mid (MDT) 15.0 4 4
High {KDT) 50.0 4 4

2. Diat Preparation: An appropriate amount of test
compound for each dosage level was dissolved in acetone and
mixed with basal diet. The test diet was thoroughly mixed
and air dried. Control diet was prepared in a similar
manner using acetone and basal diet.

3. Statistical Evaluations: Sample means were calculated;
no other astatistical procedures were indicated.

REGULATORY COMPLIANCE

1. This study vwees performed in 1874/1975. This was prior
to Good Laboratory Practices standards. The gquality ana
gquantity of the data reported are consideresd by this
raviever to be sufficlent to evaluate the study.

2. The sponsor applied the criteria cof 40 CFR 158.34 for
flagging studies for potential adverse effscts to the

results of this study. This study neither meats nor exceeds
any of thc applicablc czitaria.

BRSULIS

3. A statement of "no confidentiality claima* was provided.

U




Analysis of Tast Disti Not performed -

- 2. Wi rroqumcy ot aﬁmv)ati.onﬁ not stated. -

a. GClinical cobasrvatiohg: Individual slinical signs
were not recorded. - - ,

b. Nortality (survivali: All animals survived until
thé scheduled sacrifice. . :

3. Body Welght Gain: Animels body weights were measurest at
the start of the study, at weekly intervals during the study
and at terminal sacrifice. The mean body weight gains ower
the entire study (Weeks. 1 to 13) are summarized in Table 2,
below. Treatment-related effeocts wore noted in both the
high~dose males and femalas.

NOTE: The value for body weight gain for conti'ol males
(8tudy Table 2, page 11) is incorrectly stated as 3.0 kg,
the correct value ig 1.73 kg).

4. Food consumption and Food Efficiency: A weighed amcunt
{700 g) of dried test diet was presented to the animale for
one hour per day for six days. Any food not consuned within
the one hour pericd was removed from the cages and veighed.

a. Food consumption resulta: The etudy tabulated zhe
weekly food consumption over the 13 week study. The
average weakly food consumption data (calculated by the
reviewer) are summarized in Table 2, below. For thwe
high-dose aninals, food consumption was markedly less
than controls. :

b. [Food efficiency results: Food efticiency was
calculated hased on the mean body weight gain and =he
average weekly food consumption (Table 2). Pood
efficiency for the high-dose males was more than am
order of magnitude less than controls; fomales showed a
negative food efficiency value.

5. g@phthalmelegical examinztions: Examinations were
performed during the prestudy acclimation period and agEin
before terminal sacrifice. No treatment-related eye lesions
verea observed.

6. Slinical Pathology: Clinical chemistry and hematology
wvas parformed befors the start of the study to establien
baseline values and again after 30 and 90 daye of treatment.




Pt

and Food Effici

o £

y m

. ' L Sex. - - . LIvVE ¥ 1574
e VT G Ty oY 2 "

Body Weight Gain™  Males 1.73 1.3% 1.70 6.i8

(Weeks 1 - 13) Fensles 1.40  1.53 1,38 6.67
‘Food Consumption® Males 4.184 4.167  4.182  3.640
(kg/waek}) Femalas 3.722 4,067  3.845  3.056
Pood Bfficiency” ' Males 0.412 0.328  C.406 0.¢32
. Fenslas 0.377 0.373  0.34%  ~0.011

s Caloulated by reviewer from data pruscntﬁ in Appimdize: I11 of

study

b <aiculated by reviewer from body weight gain and food
conaumpgion data. Units = Kg body waight gain/kg food
consune

a. Hamatology: The following checked (X) hematology
paramsters were aexamined: ,

X Hematocrit (HCT) Prothrombin time

X Hemoglobin (HGB) X Leukocytae differentizl count

% Leukocyte count (WBC) Mean corpusculaxr HGE (MCH)

X Erythrocyte count (RBC) - Hean corpuscular HCB come. (NCES)

Basultg: Hematological evaluation of control and
treated dogs did not reveal any treatment-zelated
eftects.

b. glinicel Chemigtry: The following checked (X)
clinical chemistry parameters were examined:

| Qther :

Caleium (Ca) X Glucosa (CLY) g
X Chloride (Cl) - Blood creatinime (CREAT:
X Sodium (Na) : X Blood wurea nitrocean (BUMS

Phosphorous (P,) Phosphiolipid (PL) .

Potassium (K) X Total bilirubirm (TBIL)

Direct bilirubin (D2In)

y=Glutamyl transpeptidase (GGT) Indirect bilirubin (I131Lp

X Alkaline phosphatase (ALK) X Protein, total (PROT)

X Aspartate aminotransferase (8GOT/AST) Triglycerides (TC)
X Alanine aminotransferase (SGPT/ALT) Albumin (AlB)

Basults: No significant treatment-reiated changes were
noted ig any of the clinical cheristry parsncters
measured. -

7. LUrinalyaig: Urinalysis was perforzed before the stars
of study and again after 30 and 90 days of trestient. Tne
following checked (X) parameters were examined:

g




X Color A " X Qlucose

X Specific gravity X Ketons Bodies
X Protein Bi’e Pigments
X Appsarance Urobilirubin

X Sediment : X 7Total Bilirubin
X pH X Occult Blood

¢ No treatment-related effects ware noted in any of
the animals.

8. gacrifice and Pathology: Detziled pathological
exanination vag perforned on nale and female aniszie in the
control and treatment groups. The checked (X) tissues wers
fixed in 10% neutral bufferad formalin; the checked (XX)
organe of control and highe-dose animals were exasined ,
histologically. Selected organs (CAPITAL LETTERS' warec also

weighed.
Digestive system
Tongue Aorta ' . X BRAIN
Salivary glands XX HEART X Pexiph. nerve
Esophagus X Bons marrow X 8Spinal cora
XX Stomach XX Lymph nodes X PITUITARY
XX Du;dcnun X ggmxu : i Eyes
XX Jejunun yrus glancdular
XX Ileum Uregenital %X ADRENALS
X% Cesocum ' XX KIDNEYS Lacrieal gland
¥¥ Colon XX Urinary bladder Mammary gland
Rectun . XX TESTES _ Parathyroidas
XX LIVER Epicdidynides X THYROIDS
X Gallbladder X PROSTATE other
XX Pancreas Seminsl vesicle . Bone
Regpiratory _ XX OVARIES Skeletal muscle
Tracheasa X Utsrus X Skin
X Iungs V-1ina XX Gross lesions
Nagsl Passages eix
Larynx -

a. Qrgan Waighic: No treatment-relatedd effects were
noted in either the absolute or relative organ weights,
All values were comparable to controls.

b. Groass Pathology: Groas exanination of tissues
taken at the ternminal sacrifice did not revesl any -
treatment-ralated abnorralities.

c. Histgpathelogy: Histopathological exanmination of
animals in the control and nigh-doss group dié not
reveal any changes which could be attribputable to
treatmsnt. - T o :

S E. QDISCUSSTION: In s 90-day fzeding study, males and femala SRR
beagle dogs were given test compound at doaages of 0, 5, 1S or %0
mq/k? body weight/day. All animals survived to tarminal
sacrit

iza. 1Individual clinical signs were not recorded during

50




b

" the study.  High-dose males and females experienced narked
decrease in bod{voiqht gain, food consumption and food
sfficiency. Clinical chemistry, hematoleqy, urinalysis, and
gross and Pistopathology results did not reveal and treatmsnt-
related effucts. L

——ORL 1QEL
Males and femalaes 15 ug/kg/day 50 mg/Kg/day (HTD)

The LOFEL is based on decreasad body welght n, food consunrption
and food efficiency. ,

CORE CLASSIPICATION: This study is classified as Jupplementary
since individual clinical signs and analytical data were not

provided. This ntud¥ is acceptabla for regulatory purposes and
satiafies the guideline requirement (§82-1(a)), since a i-year

‘oral study in this species (MRID No. 419704-01) is available.
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DATE EVALUATION RIPORT

BTUDY TYPE: 90-Day Peeding ~ Rats (82-1)

DP BARCODES!E . BUBMIBSION 0.1

: D188679 5436173
0189620

P.C. CODEs 065145 CASWELL MO.: 331A

HRID HO.$ 409663~02

TEST MATERIAL: | BARDAC 2280

BYHONYNG! DidecyIdiuethylamoniuichlorida

87UDY KUMBERS , 51~506

EPONEORY isnza, Inc., 22-10 Route 208, Pair lLawn, ®J

TESTING FACILITY: Bushy Run Ressarch Center, R.D. #£4, Mellomn
Road, Export, PA

TITLE OF REPORT:  Ninety-day subchronic oral toxicity study
with didecyldimethylanmoniumchloride

AUTHOR: J.P. Yan Miller
REPORT XBBUBD: 6 September 1.988

CONCLUSIONS: PFor 13 weeks, male and female rats were given cdiats
containing 0, 100, 300, 600, 1000, or 3000 ppm (respactive
mg/kg/day equivalents: 0, 6.2, 18.5%, 36.8, 60.7 and 175.4 for
males; 0, 7.5, 22.3, 44.4, 74.3 and 225.5 for females). High=-
dose animals showaed increased mortality, decreased mean body
weights, body weight gain and food consumption, and increazed
incidence of gross pathological observations and non-nacplastic
lesions. From the results of this study, NOEL and LOEL are:

NOEL IOEL
Males 1000 pp= 3000 ppm
(60.7 mg/Kg/day) = - (175.4 ng/kg/day)
Fenales 1000 ppm . ~ 3000 ppm
(74.3 mg/kg/day) (225.5 mg/kg/day)

CORE CLASSIPICATION: Guideline. This study satisfies ouideline
requirements (§82-1) for a 90-day feeding study in rats and is

acceptable for regulatory purposss.
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_Deucription: viscous,
B-1883 Ruritys 60.8%

2. Test animalgs Hpsclisss: Rat gStrain: Sprague-Dawley CO
Age: & weeks Hsioht () 241.2 ~ 308.7 (males), 165.6 -
211.1 (females) §Source: Charles River Breeding
Laboratories, Inc., Portage, MI. Housing: Individually in
suspended csges [Fagd: Purina Cortified Rodent Chow #5002
¥ater: Tap water, ad libitum Envirommunt: Temperature, 66
- 7% *P; Humidity, 20 -~ 40%; Light cycle, 12 hr light/12 hr
dark '

B. METHODG:

1. Study Desidan: For 90 days, male and female ratas were
exposed to test compound at dietary concentrations of o,

100, 300, 600, 1000, or 3000 ppm. Animals ware rarndomly

assigned to study test groups as shown in Table 1.

Table 1: Animal Mii nnent to study Groups
Doae in

study Group Diet' (ppm) Male Fenala
Control (COM) 0 135 15
Low {1DT) 100 15 i3
Mial {MDT1) . 300 18 15
Mid2 (MDT2) 660 is 15
Mida (MDT3) - 1000 15 18

High (HDT 3600 15 15
N bﬁuntoa gor percent purity of active ingraeal At

2. DRiet preparation: A concentrated premix was prepared by
‘thoroughly mixing test compound with basal diet. The amount
of test compound added was adjusted for percent purity of
active ingredient. The 3000 ppm diet was prepared by
dilution of the premix with basal diet. The remaining distus
_ wers preparaod by serial dilution of the noxt higher
concentration diet with basal diet. :

3. Statiastics) Bvaluations: Parametric data waere initially
analyzed for homogeneity of variances using Leveone's test,
Homogenaous data were furthar analzzad using analysis of
variancs (ANOVA). Data sets yielding a significant ANOVA
result vere further anslyssd using pooled variance t-teasts.
Hetecogeneous data sets were analyzed using AROVA for

o sumo - )

- -unequal variances folloved by separate Viﬁﬁh:@*t-ﬁiiﬁi.
Nonparametric data wers analyied using Kruskal-wallis® test
or a modified (Mann-Whitney) Wilcoxon rank sum test. The'
Fisher's exact test was used to analyze fraguency data.
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1. qullit n;uimwv «mmwuqmm ditafdi oLy
-and quality sssurance:statesents : S R e S
2, The sponsor app’ led 1 |
flagging studies for potential adverse effects to the

results of this study,” This study -neither meets nor excasds
any of the applicable criteris,- =~ T

of 40 CFR i58.34 for.

3. A statmnf of "M ’co"bﬁd_anﬂauty claine¥ was provided.
5. . e e ,

1. Analyels of Diets The prepared diats were snalyzad for
scability, homogeneity and concentration. Test dicts were
stable for at least 20 days at room temperature. Xialysis
of test diet camples, taken from the top, middle and botton,
indicated that the test compound was homogeneously '
distributed (cosfficient of variation 1.4 to 4.4%) and
within 87.8 and 109% of nominal concentrations. The
concentration of test compound in the diet: ‘'ere alsc
confirmed pariodically throughout the stud,; . oncentrations
were all within 93 to 106.68% of the nominsl comcentration.

nighl Sbservations snd Mortasl ! Animals vaere
inspected twice daily for signs of toxicity, moribundity and
mortality. A detailed clinical exams wore perforsed once
each week. Treatnent-related deaths and moribund sacrifices
were limited to the high-dose animals 12 males and 12
temales were either found dead or were sacrificed in :
extrenis (Table 2). Emaciation, perincal staining, pallor
and loose feces were obgserved in the high-dose animals.

aas  Animale were weighed
theraafter, and a:

Y 18 NG REQY _¥eloh GR
at the atart of the study, weekly,
terminal sacrifice.

a. m_mmwfnmm A ﬂizniticant, treatnent-
related decreases in mean body weightz were notaod only
in the high-dose animals. The mean body weights of
males vare significantly decreased throughout the .
entire study. Femala body weights wers also decreased
throughout the study, with statisticel significance
ocourring only during Weeks i, 2, and 10. At terminal
sacrifice, high~dose males and females had body weights
of 324 and 22¢ g, respectively, which were :
significantly (p < 0.01) lower than the control values
of 515 and 2835 g, respectively. - - S -

.- - b. Body welcht aains: Bedy weight gsin Aata are
presanted in Appendixz 2., Again, signiticant,
treatnent-related decreases in body weight gain were
noted only in the high-dose animals. The weight gain




Table 2: Incidence of Clinical Observations (Dats summarized

from Tabla 1 of the stud - :
Obssrvation. - Sex CON LD DTL = MDT2 | KOT3 ,
Nukber of animals a/9 15 is 15 15 18 15
Found dead d 0 0 0 0 o g
) (s 2 (5] 1 0 Q -]
Horibund sacrifice o o o 0 0 o 4
Q 4] (1] 0 0 ), 3
Emaciation d 2 0 0 1 0 i%
9 o 0 b3 (¢] 1] 1%
Perineal staining ¢ 0 v} 0 0 0 7
‘ ? ¢} 0 1 0 0 7
Pallor o o 0 0 0 .0 g
Q o} 0 o 0 s] 7
Lovsae Peces ¢ 0 0 0 0 o 1%
9 0 0 1 0 0 18

by males and females was depressed throughout tha
entire study. Males showed significant decreases
during the entire study and females, only for the
intervals from Week 0 through Weeks 2, 5, 9, 10, 11,
12, and 11,

‘4. Food Conaume
congsumption was

X, R G AG WAAS >, ing Intake: Food
measured at weekly intervals.

a. [Food consumption: Food consumption was monitored
at weekly intervals throughout the study (Appendix 3) .
Treatment-related effects were confined to the high-
dose males and females. Through Week 12 of the study,
high-dose males showed significantly lower food
consumption than controls. High-dose females, on the
other hand, showed an initial decrsase in food
consumption through Week 3, followed a consumption rats
comparable to that of controls.

b. Aghleved copzound intake: The mean compound intake
is summarized in Table 3, below,

5. Qehthalmolegical Examinations: Examinations wera
performed on-all animals before the start of the study end
at terminal sacrifice. During the prestudy exanination,
approximately 50% of the animals (aqually distributed
between all study groups) showed corneal crystals. At
terminal sacrifice 85% were still affected. Since this
finding was prasent before the study was started, it {g
- Clearly not treatment-related. Other sporadic ocular
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ﬁndinqs were noted, but vere ncrt camidaid to be
u-umnf.-r-um!, 2

Tabls 3: Compound Intaxa man mm:iz-ﬁ fron
Tabis and cct ) 4

» “ v]k . 1 - 2 ".‘1‘, ke Fela
Diet (pan Male Fonalie
100 6.2 7.5
300 . 18,8 22.3
600 36.8 4.8
1000 60.7 74.3
3000 17S.4 225.%

6. Clinical Pathology: At tesminal sacrifice, clinical
chemistry and hematolegical analyses were parformed on
fasted animals. Analyses vere performed on all high~dome
anirsls and ten animals per sex, randonly sslected from each
of the treatment and control groups,

a. Sexrum chemigtry regulfs: The following prameters
vare evaluated: V

& ’ gther .

Calaiunm (Ca) Glucese (QLU)

Chloride (Cl) Blood crestinine (CREXY)

Sodium (Na) Blood ures nitrogem (BIN)

Phosphorous (P;) Phospholipid (PFL) .

Potassiun (K) Total bilirzubin (TBIL)
Birect bilirubin (OBIL}

y~Glutamyl transpeptidase (GGT) Indirect Bilirubin (IBIL)

Alkaline phosphe 2se (ALK) Protein, total (PROT)

Aspartate aminotranaferase (8GOT/AST) Triglycerides (TG}

Alanine aninotransferase (SCPT/ALT) Albusin (ALB)
Globulins ({GLOE)
A/G ratio {A/G}

: Significant, treatment-related changes im
clinical chemistry paramators were lirited to hich—dose
animals and consisted of decreasead glucose, proteim,
albumin and globulins and increased plosphoross (Table
4). Other significant f£indings were cbserved, bu were
sporadic in nature and &id not appear to be tmamnt-

related. .
b. mnsﬂggx_nm*ﬁ. The following parameters were
evaluated: :
Hematourit (HCT) N -Reticulocyte court (RC)
Hemoglobin (HGB) . Leukocyte differential count (DI

Leukocyte count (WBC) Mean corpuscalar BCB fMCH) .
Exrythrooyte count (RBC) Mean corpuscmlar BER cans emrmz

Teraes st e\ bV wmdiilNe }

Platelet count (PLAT) "‘Mean corpugcwular volume (K’V)




s+ Significant hematological sffects, cheerved
only in high-dose males, consigted of slight elavations
in erythrocyte:count, hemoglobin concentration and
hematocrit (Table 5). Hematologicsal results of fenrles
vere not significantly different from control values.

Table 4: Clinical Chemistry Results (Cata summarized from
Lppendix 3, Tables 1 and 2 of study)

33 32
* p s 0.05, »% p £ 0,01, "** p g 0.001

Parameter "B % CON TOT  MUTL  WMDTZ . MDT3 HDT
GLU (9/%) ¢ 1.19  1.30  1.1%  1.17 1,22 0.5+

¢ 1.25 1.24 1.34 1.21 1,22  ©.%§e
PROT (g/1) ¢ 65 67 67 66 67 5ge

Q 20 68 650 68 66 §gres
?, (Bg/l) ¢ 60 56 58 57 58 £ gove
v {29/ ¢ 52 54 50 52 56 7 goe
ALB (g/1) 9 37 36 35 37 36 3w
GLOB (g/1) Q 30ve 31 300 260

Tabls 5¢ Hematology Results (Data summarized from Appendix 3,
Table 5 of stud

Parameter Sex CON LOT  MDT1  HDT2 . HOT3 . Hot
RBC (10 /p1) ¢ 8.4 8.7 8.5 3.5 8.5 9.3
HEB (g/d1) o 15,5 15,7  18.4  16.0  15.8 19w
HCT (%) ¢ 43.8  44.7 44.0  45.2  45.0  49.Ges
*" p S 0.0, "% p g 0,001

7. Sacrifice and Pathology: Detailed pathological
exanination was performed on animals in the control and
treatnent groups. The tissues listed below were collected
at nmogay and saved in 10% neutral buffered formalin.
Hiscological axaninations were performed on tissues (marked

X and XX) from ten randomly selected animals of the control
and 1000 ppm groups; for the remaining intermediate dose
groups, the organs marked XX were exanmined from ten randoaly
selected animals in each dose group. Selscted tissues
(capital letters) werc also weighed.




Y. Pancreas = -
X Salivary gland Al o e
X Esocphague ' 3 - n »
x5 stmcgu . ¥ X  Pituitary
¥ Jejunum X Thymus Glanguiar
X Ileum Urogenital : X  ADREJALS
X Cecunm ' XX KIDNEYS Lacris:l gland
X Colon X Urinary bladder Manmary glamd
X Rectum X TESTES X Parathyroids
%X LIVER X Epididymides X Thyroids
Raspiratory X Prostate othex
¥ Trachea Cervix XX Cross laesions
¥ Lungs Vagina gxin
X OVARIES X Skeletsl nuscle
X Utarus Bone

a. Organ waights:

Absolutes and relative organ waights

were messured at terminal sacrifice.

significant

£indings were again limited to animals in the high-dose
group (Table 6). The abaclute liver and kidney welights
wore significantly lower than controls. Although

significant increases were noted in the relative brain,

adrenal and testes weights of the high-dome animals,
the difforoncaes sppeared to be a reflection of the
decreased terminal body weights rather than a

traatment-related effect,

Table 61 Absoluta and Relative Organ Weights (Dats sumarized froa Tables 11,
12 4 and 15 of study) \
gighte (Q)
Liver é is.9 14.4 i8.3 14.7 is.5 9.28w
9 8;67 8.2’ 3002’ 8-36 .»70 7&22-
Kidney 3 4.01 3.9  4.04 4.06 4.08  2.76-
9 2.36 2.32 2.34 2.43 2.40  1.9%=
Brain 0.409  0.412  0.421  0.416 0.403 0,598«
9 0.687  0.671  0.683  0.663 0.670 0.8
Adrenals F 0.052  0.011  0.022  0.012  0.012 0.023=
Testes 3 0.677  0.687  0.707  0.717  ©.681 1.086
Tiver 714 683 723 703 734 48%=
Kidneys é 192 187 7 190 195 194 143
- Adrsnals é 3.51 2.73 2.80 2,89 "2.99 3.@ie




. Bmaciation

U

- b Groas pathologys’ Gross-pathological examinations
vere performed on animsle found dead or sacrificed in:
‘moribund condition duringi the study and surviving
animuls at tersinal sacrifice. Trestment-related gress
observations are summarized in Table 7, below.

Pindings were limited to high~dose groups whera
emacistion, hemorrhagic stomachs, decressed gplesn size
and dilated and distended cocum with abmormal cortents
vere noted in both males and fomales.

0/0 0/0 0/0 o/0 0/6 1312
/0 0/0 /1 G/0 0/0 8112

e/0 - o/0 g70 G/0 G/C 57i2

Emaciation g
-]

Spleen, Decreassed slse g /0 0/0 0/0 /0 0/0 9112
é
Q

stomach, Hmzrw

/0 g/0 0/1 o/0 0/0 6/12

g/0 ¢/0 0/0 c/0 0/0 12712
0/0 0/0 0/1 O;.O 0;0 9,‘[12

Cecum, Abnormsl conterc® - " 6/0 o/0 0/0 o/0 0/0 11712
/¢ 0/0 ¢/1 ©/0 0/6 i3

CORIELIL AL E0000 000N NP EBEORNOSOINOOEBRAEESRS

0/15  0/1% 0/15 1714 O/i8 273
0/18 0/15 0/14 1734 015 1,3

0/15 0/18 0/1% O/18 0/1% 3
0/1& 0/18 0/14 ©/24 O/13 33

0/15 0/15 0/15 ©/15 0/15 273

Ceocum, Dilated/distended

<

AL OERESPHREI O EETER NN

Cecum, Dllated/distended

O «00s 00,

Cecum, Abnormal contentcs

Mesantario Lymph Nodes, Color change
Difuse 4 Q/1% 0/1% 0/1% ~ /15 0/15 173
£ L} Q o312 928  0/14 G/it 0/1s 243

c. Microscopic pathology: Significant, treatment-
related non-necplastic lesions were obsexrved only in
the high-dose groups. High-dose males and females
showed & higher incidence of glycogen depletion in ths
liver and contracted spleens. Additionally, high~dose
fenales showed sinus erythrocytosis and lymphoid
hyperplasia of the mesenteric lymph nodes. Other,
lesions were observed, howsver, thelr occurrences wars
not dose-related and appeared to be sporadic in nature.

D. DISCURSION: For 13 weeks, male and female rats were given
diets containing 0, 100, 300, 600, 1000, ox 3000 pym (respactive
ng/kg/day equivalents: 0, 6.2, 18.5, 36.8, 60.7 and 175.4 for
males; O, 7.5, 22.3, 44.4, 74,3 and 225.5 for famalas),

Table & Inoldence of Microscopic Observations (Data summarized frem &
2, Tables 5 and 6 of the study)’ . Ehaec froem

c-peq.li-
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Cofe o0 o0 4
ofe - . pfm,, ofa -'_o;o ot

.. 0/0 007 6/0  0/0  0/6  &46
- o;o-* b d i R/ -

COG0E0L04 0000806408008 080T RRCl0ROTOCPIIRItIIURYINNICORREREEILI s PSR EsattoRans

i - & 0/10 6/6. ©0/6 0/0 ©0/i0 3
Cocum Typhilels ¢ ofxo ofo ‘ afo‘ afo' o;w zﬁ

Spleen, camictod :

Lymph nodes, mesentaric

8invs erythrocytosis ¢ /10 0/0 c/0 0/0 2/10 272
Lymphold hyperpiasia $ 0/10 0/0 OO0 0/0 0/10 zf2
.Cl’lliclIll.llll‘.l.Q'l.l"l.00.....'..O.....llll"f..ll.ll..DO‘O'...“OO.-‘l
Liver, Glysogen depletion é 0/10 0/10 0/20 0/i0 0/10 7730~
» 4 6730 ©/10 o710 Oo/10 0/10 5710
Spleen, Contracted é /10 ©/0 os2 0/0 0/16 6/6=
4 0716 . 6/0 . 072 o/n 6/16 2j2-

Lyuph nodes, mesenteric

T oinus erythrooytosis ? 010 0/0 0/0 0/0 2/10 322
Lywphoid hyperplasia 0/10  0/0 ©/6 0/0 0/10 272

'pimi; “'ﬁ,.?. & - Jv-

PQ

Treatzent-related lethality was limited to high-dose animalas,
where 80% mortality occcurred within the first three weeks of the
study. Adverse clinical signs included s high incidernce of
emaciation, perineal staining, pallor and loose fecem in the
high~dose animals. High-dose animals also had significantly
lower meaan body weights and decreased food consurption.

At terminal sacrifice, abnormal hematology and clinical chemisery
results were noted in high-dose animals. Dose-related effects
incluued increased erythrocyts counts, hemoglobin concentration
and hematocrits in males, decressed serunm giucose and protein and
increased phosphorous concentrations in males and fenales, and
decreased serum albumin and globulin in females.

. Treatment-related gross and: histopathological lesions were
limited to high-dose animals only. Gross observations included
enaciation, hemorrhagic stomachs, decrsased spleen gize and
dilated and distended cecum with sbnormal contents. Signiticant,
non-neoplastic lesions included a higher incidence of glycogen
depletion in the liver and splenic contraction in males and
females and sinus erythrocytosis and lymphoia hyperplasia of the

mcacguric lymph nodas in females. Ko neoplastic lesions ware
noted. . L

The LOEL is based on increoased mortslity, decreased ESAN. hody
weights, body weight gain and fcod consumntion, snd fmcresno s

Tmwasy wsea Aﬁﬁ&'&ﬁﬁﬁ

incidences of gross pathological observations and non-neoplastic
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—2REL
Males 00 + T3000. ppm
T (60,7 ng/baldayyi (175.4:ma/kg/Gay)
Fenales 1000 ppm " 3000 ppm ‘

(74.3 Bg/kg/aay) . (325.5 mg/xg/day)

Cora Classification: Guideline

This study satisfies quidclim requirements. (§82~1) for a SO-fay
feeding study in rats and is scceptable for regulatory purposes.
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_____ Identity of produét inert ingredients.

______ Identity of 'prodpct impﬁrities,
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TRET MATERIALL BARDAC 2280 _ |

HYRONTME S » Didecyldimithyimonimhlacidc

BTUDY HUHBERS 51584 ] - |

spoORaoR: Lonza Inc., 22-10 Route 208, Fair Lawn, BJ

TEGTING FACILITY:  Bushy Run Resesrch Cantar, R.D, #4, Mellon
| Road, Export, PR

TITLE OF REFORDS Hinety=-day ‘mbchzcnid:c-l's/rﬁéz toxicity study
with didecyldimethylasmmoniumchloride in rats

LUTHOR M.W. Gill and J.P. Van Miller
REPORT IBOUED: 7 -Octobar 1988 '

CORCLUBIONE: Male and fomale Spragus-Dawley rats received
repeated dermal dosing of test compound at 0, 2, 6, or 12
ng/kg/dey for 6 hours/day, 5 days/vesk for 13 veeks. The dermal
toxioity of test compound was evaluated in male and female
Sprague~bawley rats exposed at 0, 2, 6, or 12 mg/kg/day for 6
houre/day, 5 daye/waak for 1) veeks. Ko treatment-relatel .
effects were noted in mo~tality, weight gain, food cons fon,
or systesic toxicity. Toxicity was limited to treated u-:g: of
mid~dogs famzles and high-dose malee snd females. . The elinical
and gross findings (erythesma, edema, oxfoliation, excoriatiom and
ulceration) were confirmed by histopathological examination,
vwhers increased incidonce of hyperkeratosis, acanthosis,
epldermitis, dermatitis and ulceration were ne-sd,

From the resuits of this study, NOELs and LOELs for syst
dermal toxicity are as qu;wzi... 0. ystenic and

Peadatee - L Cwmwy, 105N .

Systemic T o> 12 mg/hg/day (80T} '

Dermal Males & mg/kg/day ' 12 mg/kg/da 65?
Femalaes _ 2 ng/kg/day o ng/kq/d.yy



The dérn;ai 10EL. is b#ééé-,in--bued incr'nudv,ineidenu of
histopathological lesions (hyperkeratosis, males and females and
acanthosis, epidermitis, dersatitis and ulcerstion in famales).

CORE CLASSIFICATION: Minimum. This study satizfies guidelins
regquirements (§82-3) f£or. & 90-day dermal toxicity study in rats
and is acceptable for requlatory purposes. Although systemic
toxicity was not noted in this study, & systemic 1OEL was

established in a 90~day oral study in rats (MRID No.: 409663~
02} . ~ v
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. 1. Tast compound: BARDAC" 2280° Deasoription: wvisocous,
' honey=colored liquid Batch £: B8~-1869 Purity: 60.5%
(s.i.] gontaminanta: not given |

2. ~ 1 Specles: Rat’ Strain: Sprague-Dauliay O
Agae: 8 weeks HMaight (g): 221.3 - 264.5 (males), 166.3 ~
219.1 (females) Source: Charles River Breading .
Laboratories, Inc., Portage, MI. Housing: Imdividuaily in
suspended cages Faed: Purina Certified Rodent Chow #5502
Yaher: <ap water, ad libitus Enviropnment: Temperature, 66
= 75 °F; Humidity, 20 -~ 40%; Light cycle, 12 hx light/z2 hr
dark '

B. METHORS

1. Prastudy Acclimation: Healthy animals vere acclimsTed
to the cages for two weeks prior to the start of the stmdy.
Eight days before the start date, the fur on the backs of
the animale was clipped. One day after clipping, all
animils were wrapped in an occlusive dressing, as discusmsed
below, for six hours a day for four days. Oniy animals
which adapted to the dressing and had intact and norsal skis
on grose examination were placed on the study.

prepacation of Skin and Doming: Aninsls were reclipped
baefore the initial dosing, 4s ne during the study, and
each Priday. Test compound was applied directiy to the back
and covered with sterile gauze, which was bheld in place wits
an occlusive dressing. After a six i.cur exposmre pericd,
the dressing was removed and the application site cleamad
with water and dried. Animals weres exposed fiwve days per
waek for 13 weeks. ,

3. Animal sasgionments: Animals were randosly assigned to
study tost groups as shown in Table 1. Based on the
application volume of 2 ml/kg, the equivalent dosage in
ng/kg/day was determined,

Table 13 Animal Assignment to Btudx dxoup_:
Dosa

Concentration ge —ANiBalslCromn
Study Group % (w/w) (ng/kg/day) Kale Penale
Control (CON) 0 ¢ 15 15
Low (LDT) 0.1 2 15 15
Mid (MDT) 0.3 6 15 18

High HDT) 0.6 12 18 15
s !533\1:1:33 for percent purIty of active ingredient

4. Dose preparation: Aquacus selutions of tesgt compomnd
were preparad to vield final concentraticns of o, 0.1%,
0.3%, or 0.6% (w/w). An appropriate amount of tasgt compound

P
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(adjusted for percent of active ingredient) was dissolved in
water to yleld the 0.6% solution. The mid and low dose
solutions were prepared by merial dilution of tha 0.8%
solution. The prepared soclutions were analyzed for
stability, homogeneity and concentration. The test
solutions were stable for at least 14 days at room
tanperaturae.

5. Statistical Evaluationg: FParametric data were initially
analyzed for homogeneity of variances using Levens's test.
Homegeneous data were further analyzed using analysis of
variance (ANOVA). DNata sets ylelding a significant ANOVA
result were furthar analyzed using pooled variance t-tests.
Heterogenecus data sats vere analyzed using ANOVA for
unequal variances followed by saparate variance t-tests.
Nonparametric data were analyzed using Xruskal-Wallis' test
or the Wilcoxon rank sum teet as modified by Mann-whitney.
The Fisher's exact test was used to aralyze frequency data.

C. REGULATORY COMPLIANCE

1. Quality assurance was documented by signed and dat id GLP
and quality assurance statements. ,

2., The sponsor applied the criteria of 40 CPR 138.34 for
flagging studies for potential adverse effocts to thea
results of this study. This study neither meets nor exceeda
-any of the applicable criteria.

3. A statement of "no confidentliality claims™ was provided.
D. RESULTS

1. Analysia of Tegt Diek: Analysis of test solution
samples, taken from the top, middle and bottom of the mixing
vessel, indicated that the test compound was homogeneocusly
distributed (mean ccefficlent of variation 0.7 to 1.8%); tha
mean nominal concentrations ranged from 94.8 to $6.1%. The
concentration of test compound was verified on a veekly
basis for the first four weeks of the study and during weeks
& and 13. Solutions were all within 94.2 and 108% of the
nominal concentration.

2. Clinical obsorvations and Mortality: Animals were
inspected once daily for signs of toxicity and twice daily
for moribundity and mortality. A detailed clinical exam vas
performed once each week. Mortalities and moribund
sacrifices were limited to three fomales. One high-cose and
one low-dose female diad on Days 63 and 77, respuctively.
The third female was sacrificed in extremis on Day 75. KNone
of the deaths was treatment-related. Other than signs of
dermal irritation, no treatment-related clinical signs of
toxicity were present during the study. The incidence of
gross dermal effects is prasented in Table 2. Dermal

7/
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effects in females was mors severe and extsnsive than in
males. The treated skin of males showed only erythsma and
exfoliation in the high~dosae group and, to & lesser extent,
in the mid~dose group. Mid-dose females showed exfolistion
arid to a limited extent, excoriation and ulceration ¢f the
treated skin. ' :

Table 2: Treated 8kin: Incidence of Clinical Observations

{pata summarized from Tables 1 and 2 of the stud
Observacion Sax CON LOT MDT HOT

Number of animales ¢/¢ 15 18 i5 15

Erythema o o ] o 3

(] 0 0 7

Edenma @ 1] 0 0 2

Exfoliation ¢ o 0 3 8

@ 4 4 12 13

' Bxcoriation ¢ o 0 1 6
Ulceration ¢ o) 0 1 3

armal Xrpifation Roe §: Erythema and edema vere
graded at approximately three day intervals during the study
uzing the Draize scoring method, ' Tha dermal effects in
femalas were more severe than in males and lasted a greater
number of days (Table 3). For females, erythema and edema
were present through study Days 33 and 26, respectively. In
males, no significant dermal effects were noted after study
Day 8.

4. Pody HWeight and Body Height Gaing: Animals were weighed
at the start of the study, weekly, thereafter, and at
terminal sacrifice. No treatment-related effects were
noted. The mean body welghts and body weight gains for
treated animals were comparable to controls throughout the
study.

5. Food Consumption: Pood consumption was measured at
weakly intervals. Compared to controls, no significant
differences in food consumption were noted in any of the
treated groups at any time during the study.

6. Qphthalmelogical Examinations: Examinations wvere
performed on .ll animals before the start of the study and
before terminal sacrifice.. A high incidence of mild corneal .
mineralization was present in all animals. Since these
lesions ware observed at both the prestudy and tarminal
sacrifice examinctions, they wara not treatmant-rsistsad.

S -




Table 31 Summary of Erytheas and : Dral
summarized from text tabls, 4, of stud

5 o 2(1.5) 5(1.6) [ 1(1) 141)

8 0 1(2) Z2(1) o 1(1} 0
12 0 o .0 o o 0
18 o o o 0 0 0
19 0 0 0 o 0 o
22 0 0 o o 0 o

Eomales

5 d 4(1.2) 13(%.5) 0 2(1) 9(1.6)

8 0 1(1) 8(1) o 0 3(1)
12 0 0 11(1.3) o 0 3(1)
15 1(2) 0 3(1) o 0 0
19 0 0 6(1.8) o 0 5(1)
22 0 0 5(1.4) 0 0 2{1)
26 0 0 2(1) o 0 1{1)
29 0 95 ) o 0 - o
33 o 1(1) 3(1) o 0 0
36 0 0 ~ ) o 0 0

v Number of BniNAlE WALH 8COreS grestar than 0, RuUmbDErs Ln

parenthesee are the mo&n scoras for animals with scores greater

7. Siinical Pathology: At terminal sacrifice, serum
chemistry and hematological analyses vere perforied on
fasted animals using blood collected froa retroorbital
sinua., Anslyses werse performed on all high-dose animals and
ten aninals per sex, randomly selected from each of the
treatment groups.

a. Serum.chemistry paransters: The following sexun
chemistry paraneters listed below wers evaluated. Mo
treatment~related effects were noted in any of the

parameters.
Qther

Calcium (Ca) Glucose (GLU)
Chloride (Cl) Blood creatinine (CREAT)
Sodium (Na) Blocd urea nitrogen (BUN)
Phosphorous (P,) Phospholipid (PL)
Potassium (K) Total bilirubin (¥BIL)

. Direct bilirubin (DBIL)
y=-Glutamyl tranepeptidase (GGT) Indirect bilirubim (IBIL)
Alkaline phosphatase (ALK) Protain, total (PROT)

Aspartate aminotransferase (SGOT/AST) Triglycerides (TG)
Alanine aminotransferase (SGPT/ALT) Albumin (ALB)

. - . Globuiins (GLOB)
A/G ratio (A/G)

)3




_parametarss The following hematology. .
paranstevs listed beslow wvere: evalusted. No treatmente
related offects were noted: in.-any of the parameters. -

Hematocrit (HCT) <. - .. Reticulocyte count ﬁ) , I
Hemoglobin (HGBy . .. =~ - Leukocyte different “count  (RDC):
Leukocyte count (WBC) .- Maan corpuscular HGB (MCH)
Erythrocyte count (RBC) Mean corpuscular HGB conc. (MCHC)
Platelet count (PLAT) - Mean corpuscu.sr volume (McV)

8. gacrifice snd Pathology: Detailed pathological
exanination was perfc.med on animsls in the control and
treatment groups. - The tissues listed balow vere collected
at nocropsy and saved in 108 neutral buffered formalin.
Histological examinations were performed on tissuecs (marked
% or ¥X) from the control and high-~dose animals; for the low
and intermodiate dose groups, the organs marked XX were
examined. BSelected tissues (CAPITAL LETTERS) were weighed
before being fixed.

Saxdiovas, /Hematol Neurclogic
X Pancrouas : X 2orta X BRAIN
¥ Salivary glands X HEART X Periph. nerve
X Esophagus X Bone marrow ¥ Spinal cord
X S8tomach X Lyuph nodas X . Pituitary
X Ducdenum X SPLEEM X Eyes
¥ Jejunum X Thymus . 3
X ZIleunm £ : : X ADRENALS
X Cecum XX KIDNEYS = X Lacrimal gland
¥ Colon X Urinary bladder X Mammary gland
X Rectum X TESTES X Parathyroids
XX LIVER X Epididymides X Thyroids
X Prostate Qtheax -
¥ “Yrachea X Cervix ' : XX Gross lesions
XX Lunge X Vagina XX 8kin (treated and
X OVARIES untreated)
X Uterus X Skeletal muscle
X Bone

a. Organ walghtg&: Absolute and organ veights relative
to both brain weight and body weight wers measured. No
significant, treatment-related findings were noted.

b. Gross pathology: Gross pathological examinations
vaere performed on animals found dead or sacrificed in
moribund condition during the study and surviving
aninmals at terminal sacrifice. No trestment-related
gross pathological changes ware evident in any of the
nales. Gross observations in females was limited to an
increased incidence of excoriation and exfoliation in -
treated skin. Of the 14 high-dese fesales, 3 showed

—— . - - excoriation and 7 shoved exfoliaticn. 4t tha ald-dose
level, excoriation was prasant in Jniy one animal.

ey




c. Hicrescepic pathology: Significant, treatment-
ralated histopathological changes. were noted only in
treatad skin; no treatment-related systamic lesions
vere present in any of the animals. Trsatuent-rclated
derrsl effects were limited to treated skin of mid-dose
fenmales and high-dose males and fenmales (Table 4. The
only significant finding. in the high-dose males was an
increased incidence of hyperkeratosis, which was graded
as minimal to mild.  In addition to hyperkeratosis,
high-dose females showed minimal to moderate -
acanthosis, apidermitis and dermatitis and minimal to
mild ulceration and vacuolar degsneration of the
epidermis. The incidence of dermatitis was
gignificantly increasad in the mid~dose fenmzles.

only two neoplastic lesions were noted, one in a low-
dose fenale (lymphosarcoma) and the other in a high-
dose nale (adrenal adenoma). These lesions vere
cggsiderad to be incidental and nct treatment-related
affects.

Table 4: Treated 8kin: Incidence of Histopathological Lesions (Dat

sunmarized from Appendix 2, Tables 4, 5 7, and 8 of the st
' GBmervation CON %3? MOT HD?

Runber examined is 15 1s 18
Hyperkeratoris 5 . 1 2 10
. (3,2,0,0) (1,0,0,0) (2,0,0,0) €7,3,0,0)
*Hﬁmher exanined 18 14 14 14
Hyperkeratoeis 2 3 120
(2,0,0,0) (3,0,0,0) (4,8,0,0)
Acanthosis ger 4 6
(8,1,0,0) (4,0,0,0 (2,2,2,0)
Epidermitis 1 2 g
: . (1,0,0,0) (2,0,0,0) {2,3,2,1)
Dermatitis 0 6 100
(2I4l°lo’ ‘6021200)
Ulceration 0 0 o 2
' (1,1,0,0)
Vacuolar degener- 0 0 o 3
stion, opidernis . : {(9,1,1,1)

« Incidencs of severity o
e =% w2 0,08, ¥ ps 0.01 - - -
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‘Do DRISCUSAION: Male and femsle Sprague~Dawley rats received
repested dermal dermal dosingiof test compound. at 0, 2, 6, ar 12
ng/kg/day-for 6 hours/day, S:days/veek for 13 weeks. HNo
treatment-relcted effects were noted in mortality, body veight
gain, food consumption, clinical pathology, or abscluts and
relative organ weights. No'systemic toxicity was cbsarved om
grogs or microscopic examinations. The only toxic effacts were
limited to treated skin of mid-dose females and high-dose nales
&nd females. The incidence and severity of the dermal effects
was higher in females. Gross dermal lesions consisted of

. erythema, edema, exfoliation, excoriation and ulceration. Tus
findings were confirmed by histopathological oxamination, where
increased incidence of hyperkeratosis, acanthosis, epidermitis,
dermatitis and ulceration were noted.

From the results of this study, NOELs and LOELs for systemic and
dermal toxicity are as follows:

Texicity NOEL 10EL
systemic | > 12 mg/kg/day (HDT)
Dérmal Males 6 mg/kg/day - 12 mg/kg/day

Females 2 mg/kg/day 6 mg/kg/day

The dermal LOEL is based is based increased incidence of
histopathological lesions (hyperkeratosis, males and females and
wcanthosis, epidermitis, dermatitis and ulceration in fenalam).

Core Classification: Minlmum. This study satisfies quideline
requirements (§82-3) for a 9S0~day dermal toxicity etudy in raes
and is acceptable for raegulatory purposes. . Although systemic
toxicity was not noted in this study, a systemic LOEL was
astablizhed in a 90-day oral study in rats (MRID No.: 409663—
02).




Reviewed by¥ “Robert F. Pricke, IN.D. A/ MR e e
Section IV, Tox. Branch II (H7503C) -
Secondary Reviewer: Jess nwzand,',_x.s;,,é‘n_&:af.a “[3.2/43
- Sesction IV, Tox. Branch II (H7509C): :

1R / C‘.‘f
DATA EVALUATION REDORT (iler
STODY TYPES Chrenic Oral = Dogs ([§83-1(b)]
DP BARCODES:S BUBKISSION ¥O.s :
D188679 5436173
D189620 ,
P.C. CODE: . 069149 CASWELL HO.: 331A
MRID HO.: 41970401
TEST MATERIAL: BARDAC 2280
BYEONYKE ¢ : Didecyldimethylammoniumchloride
BTUDY NUMBER: | 2545=-102 ‘
BRONBOR: ~ lonza, Inc., Fair Lawn, NJ

TESTING PACILITY:  Hazleton Washington, Inc., Vienna, Va

TITLE OF EEPORTS Chronic oral toxicity study-of
didecyldimthylameon umchloride in dogs

AUTHORS G.E. 8chulze
REPORT IBBUED: 26 July 1951

COHCLUSXOMB: In a chronic, l-year oral toxicity study, male and
female beagle dogs were given test compound at dosages of 0, 3,
10, or 20/30 mg/kg body weight/day (Dosing at 30 mg/kg/day was
not tolerated well and was discontinued on Day 31; dosing was
resumed on Day 36 at 20 mg/kg/day). No treatment-related deaths
occurred during the study. The treatment-related clinical signs
(soft/mucoid feceu, emesis) were obsarved frequently in high-doge
animals. Hematclogy or urinalysis results were normal. Total
cholestercl levels were significantly decreased in the high-dose

females. Gross and histopatholojical findings did not reveal any
treatment-rolated effects.

_ HOEL IQEL
Males and females 10 mg/kg/day 20 ng/kg/day (HDT)

The LOEL is based on increased incidence of clinical obmvnttbns

(emesis and soft/mucoid feces) in males and females and dacressed
total cholesterol levels in fenales.

CORE CLASSIFICATION: Guideline. This study satisfies guideline
“requiremeants [§83-1(b)] for a chronic oral study in dogs and is
acceptable for regulatory purposes. .

7
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arcsine X, rank) and resevaluated for homogenaity. If
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010688 :

1. Test Compound: BARDAC 2260 Description: yellow 1iquid
Batch #5  B-1889 Pucity: 80.8% (s.i.] Contamwissota: not
given e ,

2. Test animals: Specles: Dog girain: Beagle Agwm: 8.5
- 9.5 months Weight (kg}: 7.8 - 13.5 (males), 6.8 -~ 9.7
(females) pBource: Hazleton Research Products, Isc.,
Cumberland, VA Hguaings Individually in elavated cacas
Fead: Purinz Cartified Canine Diet #5007 Hater: Tap
water, ad libitum Environment: Temperature, 59 - 88°F;
Humidity, 11 - 96%; Light cycle, 12 hr light/12 hr dark

METHODS

1. Apnimal Asgianments: Anizals were assigned ramiomly to
main study test groups as shown in Table 1.

Table 1: Animal Aseignment to Study Groups

Test Dosage’ ~-ADinalsiGroup
Group - . (meg/kg/day) Mele Female
Control (CON) 1] 4 4
Low (LDT) 3 _ 4 4
Mid (MDT') 0 : 4 : 4
High (HDT) ~30/20 4 4

s Dcsage adjusted for percent purity of active
ingredient

» Because of severe toxicity, dosing at 30 mg/kg/day
dose was discontinued on Day 31; on Day 36 dosing was
resumed &t 20 mg/kg/day.

2. Dogme Preparation: A weighed amount test compound was
thoroughly mixed with basal diet to form a premix, which vas
rafrigerated until used. An appropriate amount of premix
was mixed with distilled water (Polar Distilled Water) to
form the dosing slurries. The slurries vere prepared frash
daily. The slurries were adainistered in two divided doses

of 10 ml/kg/dose. Control animais received an appropriate
anount of basal diet/vater slurry.

3. gtatistical Evaluation@: Levene‘'s test was used to
evaluate niomogeneity of variances. Homogeneous data werse
initially analyzed using a one-wvay analysis of variance
(ANOVA) . If tha ANOVA result vas significant (P-tsst),
pair-wise comparisons vere carried cut using xgu t's test.
Heteroganacus datz wers transformed (log,X, v YX, 17X,

ransformed dsta waz fcund-to himogeneous, ANOVA and pair-
wise comparisons wers carctied out.

14
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1. Quality sesurance vas docunented by signed and dated GLP
and quality assurance statenents.

2. The sponsor applied the oriteriz of 40 CPR 198.34 for
flagging studies for potential adverse effactsg to the
results of thias study. This study neither mssts nor exceeds
any of the applicable criteria. :

3. A statement of “no cchfidantiality clains* vas prowided,
D. BESULIS

1. Anslytics) Chamistry: The prepared diets were anmlyzed
for stabllity, homogeneity and concentration. Test dieats
ware etable for at least 14 days when refrigexated.
knalysis of diet/water slurries, taken from tha top, middle
and bottom, indicated that the test compound was
homogeneously distributed (relative standard deviatioms,
0.28 to 1.96%) &nd within 87.0 and 99.4% of mominal
concentrations. The concentration of tast compound was
below the target on Day 1 (low~doss) and Day 2 (iow~ snd
niddle~doge}. Adjustnents wese made and for the remafnder
of the study, the concentration of test compound vere all
within £10% of the target concentrations (51.0C to 103%, 107;
91.3 to 106%, MDT; 93.5 to 110%, HDT) .

2. Obporvations: Animals were inspected twice daily for
signs of toxicity, mortality and moribundity. Detailed
exaninationg were performed weekly. :

&. Clinical ohsarvations: Table 2 summarizes the
cliniczl cbservations noted during the study.
Trestment-related effects censistad of soft and/ox
nucoid feces and enesis, described as frothy,
containing food or compound-like material, or a
combination of all three. Soft and/or mmcoid feces vas
obgserved at least once in all of the middle~ and high-
dose animals, however, the frequency vas grestest in
the high-dose animals. Similarly, emesis, vas observed
nmore frequently in the high-dose animals, particularly
during the first four weeks of the study when ths
animals ware dosed at 30 mg/kg/day.

b. HMoxtality: An accidental death, attributed co
gavage error, occurred in one low-dose male. Al} other
animals survived until the scheduled sacrifics.

3. Dody Weioht and Body Weight Gain: Body waeights vere
measured at the start of the study, at weekly intervals

through Week 14, and every other veek, thereafter. Duxing
©T -7 the first four weeks of the study, the high-dcse animals
(dosed at 30 mg/kg/day) all experienced significant weight

79

logs (Table 3).
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rable 2y Incldence e:-@iﬁiail-‘W¢£iml. {Date m&m from. mﬁe
Appendix 2 of * Y o R R T e e A

i v

GoReLvation ‘ Pex . ' T
Found dead ] 0. Y ) e
¢ e 0 , o ' - @
gaft snd/or mucold feces & 3 2 4 &
‘10213’ (sz, ‘1,2,3", (G,M,”.N)
2 1 4 R S
(1,9 {1) {3,1,7,17y (2.,4,8,27)
Emasie - é p S 2 4 &
{1} {2,3) {2,4,6,7) (12,18,31,14)

each snimal. FPor exsaple, (1,4,7} denotes that three aninales showed an effect
1, 4, and 7 times during the study.

Table 3: Mean Body Welight Gains (Data summarized f£xom
Table 3 of tha stud . -

sax Wealk CON ROT - HDE
M&lﬂ 1k 003 003 033 "103’
Female B 0.2 0-2 ' 003 . -003"
*p $0.05
4. Foed Consumptlon: Food consumption was measured st the

at weekly interwvals through Week 14 and avery other weak,
therocafter. No treatment-related aeffects were noted in food
consumption during the course of the study. At Week 1, the
low=- and high-dose females had food consumption values
significantly lesg than that of the control. However, since.
the nmiddle-doge aninals showed no effect, the differcnces
noted aid not appear to be compound-related.

5. QOuhthalmological axuminations: Examinations were
performed during the prestudy acclimation period and again
before terminal sacrifice.. No treatment-ralated eye lesions
verae ohserved. -

6. Qlinical Pathology: Clinical chemistry, hematology and
urina1¥sis were performed before the start of the study to
establish baseline values and at 13, 26, and 52 weeks of
tregatment.

T 77 Al Hepatgloay: The following hematolegy parassters
© were exazined: ’

..
£
£ -




- Hematoorit (MCT} - - -
.. Corrected leukooyte count
- Hemoglobin (HCB)

 Msan corpuscular HGB (KCH)
- Hean corpuscular HGB conc. (MCHC)
7 Hean cell volume (MCV)

- Cell morphology — =
" Leukeoyte count (WEC),
' @ count (RBC}):
. differential -
~ Platelat count - =
Reticulooyte count -

Begsultas - Alehcmqh ;lqﬁlziéant differences were noted
in some hematology parameters, the magnitude ¢f the
rasponses was slight and judged not to be biologically
important.

b. Clinical Chemigtry: The following clinical
chenistry parameters were exanmined:

Elsct

rolytag othex ,
Caleium (Ca) Glucoss (GLU) _
Chloride (Cl) Blood creatinine (CREAT)
Sodium (Na) - Blood urea nitrogan (BUN;
Phogphorous (P,) ‘ Total bilirubin (TEIL)
Potassium (K) Protein, total (PROT)
Albumin (ALB) »

y=Glutamyl transpeptidase (GGT) Total cholestercl (CHOL)
Crestine kinzse (CK) Globulin (CGioB) .

Alanine aminotransferase (SCPT/ALT)
Aspsrtate aminotransfersse (8CGOT/AST)

Regults: Statistically significant differences vere
noted in high-dose males (total protein, slbumin and
creatine kinase) and females (sodium), however, the
values were withiin historical contrel ranges
(reviewar's relerence, historical control valuas were
not included with the study) and therefore of
questionable biolugical significance. In the high-dose
fenales, total cholesterol lavels were lower than the
control valuecs at each of the time points, with a
significanct difference occurring at Week 1) (Table 4).

Table 4: Total Cholestercl Levels (mg/dl)
for Femuale Doge (Data summeviznd from
Table 7 of the stud

Wae (5] MOT HoT
-2 143 183 157 158
12 169 189 127 102r
26 . 442 15¢ 141 113

52 - 153 448 167 136

N ———




A'ctf 7
were

Appesrance ..

gpecific gravity: - -~ 1 Xetone Bodies - ° -
Protain ~ Bile Pigments
Veliune . Urebilirubin -
gedinent . . . Total Bilirubin

pH : "~ Geeult Bloed

Fectal tlotation. Reducing substances
NHitrites A o . o

Besultg: No trhatmont—rulatcd effacts were noted in
any of the animals. ‘ ,

8. gaorifice aml Patholoay: ~Detailed pathological
examination was performed on male and female animals in the
control and treatment groups. - The tissuas listed balow were
fixed in 10% nsutral buffered formslin and examined

histologically. Saelected organs (CAPITAL LETTERS) were also
weighed. ‘ o o
, Cardlovag, /Hematol Heurelegia
Pancreas Acrta BRAIN
galivary ¢glands HEART . Periph. nerve
Esophagus : Bone marrow Spinsl cord
g8tomach Lymph nodes YITUITARY
Duodenun SPLEEN Lyes + optic nerve
Jejununm Thymsus o -
Ileum ADRENALS
Cecum KIDKEYS THYROIDS/Parathyreoid:
Colon Urinary bledder Mamzmary gland
Rectum TESTES/Epididymides Qther :
LIVER OVARIE" Groas lesions
Gallbladdar Prostate Skin
Respiratory Uterus Bone
ungs Skeletal muscle
Trachea
&. QOraen Welohty: No treatment-related effects wers
noted in either the absclute or relative organ weights.

All velues vare comparable to controls.

b. ﬁxgna;gn;hgia?xx arosidixanination ot’tlcdéco ‘
taken at the terminal gacr!’  Aid not reveal any
treatment-related ébnorm -

-8 iie -

‘v .cal examination at—
n.tany changes which
nt. '

~ l ™ g .
terningl uacr?t?ca éid n.

could he attributable to ..

4
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e S oad =In-a chronic, 1~y cral:-toxicity study, male
- snd fenmale beagle dogs were gavaged with test conpound &t dosages
of 0, 3, 10 or 20/30 mg/Kg body weight/day. The high-dose (30

ng/kg/day excasded the maximum tolerated dose, since sfter
approximately four weaks- of dosing, some animals asxperienced
gignificant decreases in body weight and & high incidsnce of
emapis-and soft fuces. Dosing at 30 ng/kg/dey was discontinued
on Day 31 znd resuned on Day 36 at 20 mg/kg/day. This change dia
not appesr to affect tha outcome of tha study. :

With the exception of the accidental death of one low~dose mile
(attributed to gavage arror), all animals survived to terminal
-puorifice. The treatment-related clinizal signs observed in the
high-dose animals included a high incidence of soft/mucoid feces
and emasis. These clinical signs purcisted throughout the study.
Although these olinicsl signs ware noted in other treatment
groups, the octcurrence was sporadic. ‘

Clinical pathology did not reveal any treatment~-related effects
in either henat cx urinalysis. Clinicsl cheuistry effects
were considered slight and not biologically significant. A .
possible treatment-relatsd effact was a significant decrease in
total cholesterol in the high~dose females at Week. 13. Gross and
histopathological findings did not reveal any treatment~-ralated
effects. No neoplastic lesions vere noted.

L : NQEL 72} 4 A
Males and females - 10 ng/kg/day; 20 mg/kg/day }HDT)

The LOEL is based on increased 'incidcm of clinical observations

(emasis and soft/mucoid feces) in males and females and decreased
~ total cholesterocl levels in females.

CORE CLASSIFICATION: Guideline. This study satisfies gquideline
requirements (§83~1(b)] for a chronic oral toxicity study in dogs
and is acceptable for regyulatory purposas.




- ' Raviewed

F. FPricke, Ph.0.
- gection- IV;i-Fox+ Branich-IX1. (H7509C)- - =
Sacondary Reviewser: Jess Roviand, K.S.
Section IV, Tox. Branch II (H7509C)

| oams sasoarios amoe - (10689
BTUDY TYPE: carcinogenicity - Kouse (§83-2(b)]
DP BERCODESS . D188679 SUBMISSIONS

' 0189620 8436173

p.Cc. CODEt 069149.  CASWELL KO.s 331A
MRID MO.1 . 418023-01 |
TEET MATERIAL: BARDAC 2280
BYNONYNMS Didacyldinethylasmoniumchloride
STUDY MUMBER: 53~528
BYONSOR$ Lonza, Inc., Fair Lawn, NJ

TESTING FACILITY: Bushy Run Research Center, Export, BA

TITLE OF REPORT: Chronic distary oncogenicity suzdy vith
A didecyldimaethylamsoniumchloride in mice

AUTHOR 2 M.W. Gill, S.J3. Hermaneky snd C.L. Vagner
REPORT ISBUED: 7 February 1991 '

CONCLUSIONS: In this carcinogenicity study, male and female mice
were fed diets containing BARDAC 2280 at concentrations of O,
100, 500, or 1000 ppm (mg/kg/day equivalente: 0, 15.0, 76.3, cr
155.5 for males and 0, 18.6, 93.1, or 193.1 for females)., No
treatment-related effects were noted in the incidemce of clinical
signs, deaths, gross and histopathological observations.
Hematological values were comparable among all study groups.
Effects attributable to treataent included decreased mean body
-weights and body weight gains of high-dose males and females.

NOEL LOEL
Males and females 500 ppm 1000 ppm

(76.3 mg/kg/day) (155.5 mg/kg/day)

'rh: LOEL is based on decreased mean body weights and body weight
gains. R

CORE CLASSIFICATION: Minimum. This study satisfies gquideline

requirements [§83~2(b)] for a carcinogenicity study in mice and
is acceptable for regulatory purposes.




1. gZast Cempounds BARDAC 2280 Deseritions yellow liquid
- Bateh #: B-1889 Puxitys 80.8% (s.i.]- s not
- given S - : .

2. Teut snimals: gSpegiesr Mouse Strain: CD-1 Age: 8
weeks WHelght (gls 24.9 .~ 33,1 (males), 19.7 ~ 26.4
(females) Sourca: Charles River Breeding Laboratories,
Inc, Portage, MI Housing: Individually in stainless stesl
cages with wire mesh floor Fgad: Ground Purina Certified
Rodent Chow /5002 Water: Tap water, ad libitum
Eovironmant: Temperature, 66 = 75°F; Humidity, 40 - 70%;
Light cyelea, 12 hr light/12 hr dark

ninal hssignnentg: Animals were assigned randemly to
main study test groups as shown in Table 1.

Tablae 1: Animal Assignment to Study Groups

. Dosage’ —ADiRalg/GrouD
Test Group _ (ppm}- Male Fexale
Control 1 (CON1) 0 - 60 &0
Low (LDT) : 100 : 6o &0
Mid (MDT) 500 60 &0
High (KDT) .. 1000 60 60
Control 2 (CON2 0 : €95 60
s Dogsages adijus or percent purity of active -

ingredient

2. Juatification for Dose Selection: Doses used in this
gtudy were based on dose range-finding studies (BBRC Report
Numbers 51-507 and 51-561), These studies, however, wars
not submitted to the Agency for review.

3. DRiet Preparation: A weighed amount test compound was
thoroughly mixed with basal diet to form a concentrated
premix. The premix was thoroughly nmixed to ensure
evaporation of ethancl, Diets were prepared by serial
dilution of the premix or higher diet concentrations.

4. ftatistical Bviiuations: Pirametric data were initially
evaluated for homogeneity of variances using Levene’s test.

Homogeneous data were then analyzed using a one-way analysis
of variance (ANOVA) and pooled variance t-tests, Data found
to be heterogeneous were evaluated using ANOVA for unequal
variances followed by separate variance t-tests. Paranetric
data were evaluated using either the Rruskal-Wallis test or

the Mann-Whitney-modified Wilcoxon rank sun test. Prequency

-—— data ware svilusted using the Flsher’s sxact test.




This study containad two control groups.
purposes, each control group vas.tr

ted: separately.:

-t

. 3

C.

1. Quality assurance was documanted by signed and dated GLP .
‘and quality assurance statements. . . - LR

2. The sponsor applied the_criteria of 40 CFR 158,34 for
flagging studies for potential adverse effects to the.
resulte of this study. This study neither mests nor exceeds
any of the applicable criteria.

3. A statement of "no confidentiality claims™ was provided.

D. RESULTE

i. Analytical Chemistry: The prepared dietsz were analyzed
for stabllity, homogeneity and concentration. The 100 and
1000 ppm test diets were stable for at least 21 days room
tenperature and were within 98.0 to 105% and 98.% to 107.3%
of nominal, respectively. For dstermination of hemogeneity,
samples were taken from the top, middle and bottom of the
mixing bowl. The 100, 500 and 1000 ppm diets were within
96.0 to 107.0%, 102.0 to 109.4% and 104.5 to 111.7% of
nominal, respectively. Verification of concentration was
performed weeckly for the first month and at monthiy
intervals, thereafter. Throughout the study, the
concemi:raticns of test compound were within 95.5 to 109.6%
of nominal,

2. Qﬁ&mmgna:' Animals were inspected twice dalily for
signs of toxicity, mortality and moribundity. Detailed
clinical examinations were performed weekly.

a. Clinical observations: No clinical signs
attributable to treatment were observed during the
study. The incidence of palpable masses in males and
females wvas comparable among all of the dose groups.

b. Mortallty: A summary of animals fate data is
presented in Table 2. The percent mortalities
(excluding accidental deaths) and mean survival times
were comparable among all of the study groups.

3. Bedy Weight and Bodv Weight Gain: Bedy weights were
measured at the start of the study, at weekly intervals
through Week 14, and every other week, thereafter.

4.  Bovy velghts: Mean body weights for selected time
g.Ants rre summarized in Table 3, below. Consistent,
significant effects on body weights were limited t-,
. animals in the high-dose groups. Other significant
s = e - ———Eindings wers praesent in the iow~ and mid-doss gcoups,
but wers sporadic and not considerei treatment-related.

‘o




ate of animals

. Animale on Study

found besd -

Moribund Sacrifices
Parcent Mortallty
Accidental beathé
Termingl Saerifice

Mean Survival Time

é

g

¢

8 22 20 23
9 28 20 28
3 0 o 0

¢ 1 0 0

é 47 48 46
¢ 43 48 48
é 536 532 534
¢ 534 840 536

48

532
£39.

49

$11
545

1
H

Control 1
Ccontrol 2

Tsble 31 Mean Body Weights (Data susmarized from Tables 8 and 10

of study) :

Kalen 0 29.1 29.1 28.9 28.8 28.%
i 30.4 30.0 . 30.2¢ a%.5% 29.4
2 31.2 31.2 . 1.2 30.0° 30.6
4 33.2 33.6 33.1 32,0 32.8%
8 " 38.6 T 35.6. as.1 T 3471 35.0
12 37.0 37.2 36.4 as.9 36.6
20 3%.0 39-1 38.0 3705~ - 38.4
k1) 41.3 41.8 40.0 36.5% - 40.9
§2 42.1 43,1 40.9 39.9% 42.0
78 42.1 43.2 41.1 40,0 42.5
1 23.8 231.6 23.8 2.8 23.7
2 24.9 24.7 24.4 23.8% 24.9
4 26,5 28.1 5.0 25,3 “6.1
8 28,3 28.0 27.9 27.2 27.9
12 30.2 30.0 29.2 28.8M 29.6
0 n.? 31.8 .o 29,7 31.2
36 34.9 34.7 3.8 - ™ 34.2.
52 36.3 36.3 34,8 3.0 6.0
78 37.4 36.6  36.0 33.9% 37,4

' Coni

1 CcoNnz

¢ gignificant difference from COMi, p < 0.0%

* gignificant difference frowm COM1l, p < 0.01

¢ significant differonce from COM2, p < 0.0%

¢ significant difference from CON2, p < 0.0)
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~__intervals are’ summarized
“nales, body welght gains:wer

. ware significantly lower than

]
3
L]
.
.
4

‘weight gaiue. for ”lm

‘ ‘:‘;. i N -
m.n?u 4.. 7or_high~dcse

ne:wers' lover: than Sontrol values.
for the entirae study. 'Differences wers statistically:
significant up to.Week 4 and from Week 16-to the end of
the study. Body weight gains. for high-dose feaales
A ian. contxrels throughout the
entire study. Body weightigsins . for mid-dosc femalas
were lower than controls with occasional significant
differences. Although significant. findings. vere noted
in mid-dose males, . the differences vere,. ‘ganeral,
only significantly different from only one, but not
both controle. For mid-doge fenales, significant
findings werd, in general, presant through Weex 5 of
the study. Thereafter, only occasional significamt

findings were observed.,

In the absence of any treatment-related effects in

other parameters (food consumption, hematology, organ
weights, gross and histopathology) at the mid-dose {500
ppm), the cccasional statistical differences observed
in body waight gains were not considered to be either
plologically significant or treatment-related, - '

)

Table 41 Mean Body Weight asibr;-(ﬂﬁinﬁmized-!ro"n.s'r»abm- y

and tudy} EEEW
Sux Wask O ppe’ 300 pp= 750 ppm 1550 . O %l
M el 1.3 Q.9 1.3 7 3. - . Q. .
O=2 2-1 o 201 203 Z-S' 2.1
O~4 ‘a1 4-5' ‘02 3-’. 4.0
O"B 605 ‘cs 632 ‘-2 ‘l’
0'12 70& 801 1-5 10‘ 3-1
0~20. 9.9 10.0 9.1¢ 9.0" %9
0«36 12.2 12,7 i1.1" 10.4% 12.4
0 =52 13.0 14.0 12.0 11.85% 13.7
0-78 13.‘ 1‘:2 1205. 11.7‘ 14.3
Zamaleg  O-1 0.8 0.6 0.6 0.6 0.9
0-1 1.8 1.7 1.4% 0.9% 2,1
O0=4 3.4 3.2 2.3‘ 2.4' 3.3
0-8 8.3 s.1 $.0 4.3¥ s.1
0~12 7.2 7.0 ‘03. 506‘ 6.8
0-20 T 8.7 8.8 8.1 6.8% 8.4
0=-236 1.8 11.7 “10.68 B.8% 11.4
0-52 - 3303—— 13;3 11.9% 10-1. 1303
J=78 1‘05 13-. 13-1’ I%LZ“ 14.5
cony o
Significant difference from CONi {p £ 0.08)
8ignificant difference from CONl (p s 6.013
Significant difference from CON2 (p < 0.08)
8ignificant difference from CONZ (p £ 0.01) —
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intervals through Week- 14- and;evary other veek,
- thereatter. Statistically significant differences in food
T consumption were noted in both males’and females throughout
‘ the study (Table 5) .. Significant’ occurrences ware, ‘
however, sporsdic in nature and therefore, 4&id not to
appear to be a treatment-related effect.

B TR o+
- weekly

1

{zed from Tables 4 and $ of

Teble 51 Food Corsumption (Dats summs
gtudy) :
Sex Woek 50 g

Hﬂlg 0«1 6.0 6.2 6.3 ‘6. 6 3
' 1«2 5.9 5.9 s.9 565- 5.8
5'6 g 6-0 600 61‘“ §.8 5.9
11'12 : S.§ 5-9‘ S-G 5.7 8.7
31-32 < 8.6 8.6 5.6 5.8 5.3
33-34 5.9 6.0 5.7 5.8 5.9
A5-36 - 8,5 5.7 6.5 5,3 5.8
45«48 8.8 .8 4.9 '&32' 6.3’
65 =56 6.4 5.6 .9 5.8¢ 5.7
6§7 =58 5.9 5.9 S.!‘ 8.7 6-2
61~62 £.2 5.3 8.3 5.3 5.8
61-64 6.4 s.5 5.3 5,24 8.5
65"66 §.6 S.4° 5.2“ 5.0' 8.7
71~72 5.4 5.4 §.2¢ . 501‘ 5.5
71~78 5.4 $.7 5.1" 5.0 $.3
Eemale  0=1 5.9 6.3 5.8 6.9% 5.9
1-2 5.3 !.2‘ ’02‘ 5.6 ‘o’
i=2 653 606 601‘ 6-0‘ ‘o‘
=6 5.8 6.2 T 5.5‘ : 6.1
9'10 5!1 5.5 ‘.3 509’ ‘-3
15‘16 604 6-’ 602 5.9‘ R - 6¢2
23"'2‘ 6-3 ‘ll‘ 6.7 612’ "’
27~28 6.1 s 5.8 6.4 6.6
‘3"4‘ 5.5 505 5.8 5.9' 5..‘
65 =66 5.6 8.7 8,1 4.5% 5.6
! coNi
! coN2
* 8ignificant difference from CON1 (p % 0.05)
* gignificant difference from COX1 (p S 0.01)
¢ 8ignificant difference from CON2 (p £ 0.08)
¢ significant difference from CON2 (p £ 0,01)

5. Achiaved Compound Intake: The overall mean values for
achieved compound intake are summarized in Table 6.

Table 6: Compound Intake (mg/kg/day) for Weeks O to 78
(Data summarized from Tables & and 7 of study)

Sex 100 ppm= 500 ppm-- 1000 ppm

Male 15.0 76.3 155.5

Female 18.6 93.1 193.1
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6. Hematelogy: Hematology measurements were performed on
high dose and both controls groups (10 animals/sex/group)
during Weeks 52 and 78 of the:study; differential 1

counts were performed at 12 and 18 ronths. The following
parameters wereé evaluated: - o ' A

Hematocrit (HCT) " Leukooyte differential count (LDC)
Hemoglobin (HGB) HMean corpuscular volume (MCV}
Leukocyte count (WBC) . Mean corpuscular HGB (MCH)

Erythrocyte count (RBC) Mean corpuscular HGB conc. {MCHC)
Platelet count (PLAT) ‘ .

No treatment-related effects were noted in any of the
hematology paramaters.

8. Sacrifice and Pathology: Detailed pathological®
exanination was performed on male and famale animals 4n the
control and treatment groups. No interim sacrifices fas
required by guidelines) were performed; all surviving
animals were sacrificed at 79 weeks. The tissues listed
below were fixed in 10% neutral buffered formalin. Tisgues
from the two control groups and the high-dose group ware
examined histologically, while the lungs, livers, kidnays
and gross lesions ware examined for all dose groups.
Selected organs (CAPITAL LETTERS) were also weighed.
Tarminal body weights were also recorded. - :

Rige ' Neurologic
Pancreas Aorta BRAIN with sten
Salivary gland HEART - Periph. nerve
Esophagus Bone marrow Spinal corg
Stomach Lymph nodes Pituitary
Duodentmn SPLEEN ‘ Eyes
Jajunun : Thymus
Ileun Urogenital Adrenals
Cacum KIDNEYS Thyroids
Colon Urinary bladder Mammary gland
Rectum - TESTES Cther
LIVER Ovaries Gross lesions
Gall Bladder - Proatate skin

Uterus : Bone
ings Epididynis Skelatal muscle
Trachea _ Vagina

Seminal vazicles

a. Qrgan Weights: At terminal sacrifice, selected
organs were weighed; significant tindingas are
sunmarized in Table 7, below. Significant difference
in absolute and relative organ we ghts ware generally
limited to high~dose animals. Thess differences
appeared, howaver, to be a reflaction of the

significant decrease in terminal body weights, rather
o oo = =~ - than a treatment-reisted effect,” -
99 "™
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Terminal

77T N S VT D— v T 1.24 1,26 1.22
Kidnaye ) 1.43 1.51 1.4% 1.56% 1.47
“Liver d 455 504 478 428 470

¢ gignificant difference from COKl, p &
v gignificant difference from CON1, p
¢ gignificant difference from CON2, p
¢ significant difference from COM2, p ¢

b. Grogs Pathology: Examination .Z tissues taken at tr
terminal sacrifice did not raeveal any treatment-relates
gross pathological lesions. _

c. Microscopic Pathologyv: Histopathological exsminatio:
terminal sacrifice did not reveal any trestment-relsted

" changes in the incidences of non-neoplastic or neoplaseic
lesions in either sex at any dose lavel. Kem~-necplastic
neoplastic lesions commonly seen in aging/aged mice ocxur
in a similar extent in both treated and control mice. A
sunmary ©f all neoplastic lesions is attached (Appendix

E. DRISCUSSION: In this carcinogenicity study, male and female mi:
were fed diets containing BARDAC 2280 at concentrations of 0, 10®,
500, or 1000 ppm (mg/kg/day equivalents: 0, 15.0, 76.3, or 155.% !
males and 0, 18.6, 93.1, or 193.1 for females). No trsatment-relat
effacts were noted in the incidence of clinical signs, deaths, gro:
and histopathological observations. MHematological values vers

comparable among all study groups, BEffects attributable to treatm:

included decreased mean body waights and body weight gains of high-
doge nmales and females, ,

In a parallel ctudy (MRID No.: 415651-01), male and female rats w:
fod alets containing BARDAC.- 2280 at 0, 300, 750-or 1500 ppm (mg/fRg;
equivalents: 0, 13, 32, or 64 for nales and 0, 16, 41, or 83 for
females) for two years. High-dose animals showed significant, bwt
slight (< 10%) dacreases in mean body weight during the study.
Treatment related effects consisted of incressed incidence of
sinusoidal blood, hemosiderosis and histiocytosis in the mesenteric
iymph nodes of high dose animals. The incidence of neoplastic ies:
in treated animals was comparable to controls. BARDAC 2280 vas mot

“earcinogenic in male or fémale rats. T
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the highest dose tested (1000 ppm) did not induce any trsatmnt-
related effects on survival, hematology, clinical aigns, exrgan
.waights, gross pathology or histopathology, it produced censistsnt,
statistirally significant decreases (> 10%) in mean body weight mma
mean body weight gain in both gexes throughout the study. Thereforwm,

it is concluded that this dose was adequate to assess the carcinogme:
potentiai of BARDAC 2280. : 7 :

Under the conditions of the study, the following NOEL and LORL are
established for chronic toxicity:

HOEL = 500 ppm  76.3 mg/kg/day, males
93.1 ng/kg/day, females

LOEL = ‘ 1000 ppm 155.5 mg/kg/day, males
o 193.1 mg/kg/day, females

LOEL was based on decreased mean body waight and Sody veight gain

At the dose levels tested, BARDAC 2280 was not carcinogenic in male <
female mica.

CORE CLASSIFICATION: Minimum. This study satisfies guidaline
requirements (§83-2(b)] for a carcinogenicity study in mice and is
accaptable for regulatory purpoges. -

G. DEFICIENCY: An interim sacrifice was net perforned at 12 months
as requested by the Subdivision F Guidelines. Tuis deviation is poz .
expected to atfec_t the results of the study. .




APPERDIX 11 BSUHMARY OF ﬂormna LEBIORES FOR ALL ANIMALE ON
STUDY (D&ts taken from Appendix 2, Tables 14'and 18 of study)




Page is not ihéluded in this copy.

Pages 22 through /O? are not included.

The mat;érial not included contains the following
information:

tYpe of
_____ Identity of product inert ingredients.
Identity of .prod'uct impﬁrities.
Description. ofl the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredienfs N
Sales or other cdmmefcial/financial i.nformatj.onr
A draft pr-odugt label.
. The product confidential statement ‘of formula .
_.____ I form&tion abguﬁ a pending registration action.
L/ FIF:RA registration datﬁ.

The document is a duplicate of page(s)

The document is not responsive to the request.’

The information not included is generally considered corif_identi_.él
by product registrants. If you have any questions, p-leaseAcontact
the individual who prepared the response to your request.
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DATA EVALUATION REPOR?

BTUDY TYPE: Combined Chronic/oncogenicity - Rats [83-%(a)}

DP BARCODES 0188679 SUBKISSION: '
D189620 £436173

P.2. CODE: 069149 CABWELL ¥O0.: 331x

MRID KO.!¢ 419651-01

TEST MATERIAL: BARDAC 2280

SYNOMNYKE: Didecyldimethylammoniumchloride

ETUDY NUKBER: 51~566

BPONBOR ! Lenza, Inc., 17-17‘ Routé 208, Fair Lawn, %J

TESTING FACILITY: Bushy Run Research Center, R.D. ¢4, ¥elles
Road, Export, PA

TITLE OF REPSRT: Chronic dietary toxicity/oncogenicity gtusr
with decyldimethylammoniumchioride

AUTHCR:  M.W, Gill, J.8. Chun and ¢.L. Wagner
REPORT IEBUEBD: 27 June 1991

COBCLUGIONS: Male and female rats ware fed diets comtaizming
BARDAC 2280 at 0, 300, 750 or 1500 ppm (mg/kg/day equivalents: 0,
13, 32, or 64 for males and 0, 16, 41, or 83 for females) for “wc
vears. High~dosc animals showed gignificant, but slight (< i3y
decreases in mean body walght during the study. Troeatzan=c related
effects consisted of increased incidenca of sinusoidal biood,
hemosiderouis and histiocytosis in the mesenteric lysph rodes zf
high dose animale. The incidence of neoplastic lfesicas sn
treated animals was comparsbla to controls. BARDAC 2280 was aet
carcinocgenic in male or female rats.

HOEJL, ILEL
Malaes & Femalas 750 ppm (MDT) 1500 ppm (®DT)

The LOEL is based on incressed incidence on nonuwoplastic les:can

in the mesenteric lymph nodes (sinusoidal blood, hescsideronis
and histiocytosis). ; ] :

CORE CLAGBIFICATION: Minimum. This study satisfies quidelis:
reguirements |§83-3(a)) for a combined chrenic toxicity,
oncogenicity mtudy in rats and is ucceptable for reguiatery

purposas,
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1. Test compound: BARDAC 2280 Description: viscous.

honey=-colored liquid Batch #: B~1889 Purity: 80.8%
(a.4i.] Contaminante: not given

2. Test onimals: Spacies: Rat Strain: Sprague-Dawley D
Age: 8 weeks Halght (g): 237.7 = 295.9 (males), 154.8 -
169.7 (females) Source: Charles River Breeding
Laboratories, Inc., Portage, MI. Heousing: Individualiiy i»
suspended cages Feed: Purina Certified Rodent Chow £300:
Water: Tap water, ad liditum Environment: Temperatmre, $6
- 75 oF; Humidity, 40 - 70%; Light cycle, 12 hr lightsa12
dark; Alr changes, at least eight per hour.

METHODS

1. Am_&umm: Animals werae assigned randomly to
main study test groups as shown in Table 1.

Table 1: Animal Assignment to Study Croups

Dosage’ G
Tast Group {ppm) Male Fomep 1o
Control 1 (CON1) o] 60 &3
Low (LDT) 300 60 65
Mid (MDT) 750 RO &0
High (HDT) 1500 50 L 2o’
Control 2 (COM2) 0 60 S

+ Dosage adjusted for percent purity of active
ingredient _

luatification £g B8 _Saqls on: Dogses for thi=m ativy
ware selectad based on dose range-findings studies (BERC
Report Numberxsp 51-506 and 51-560). The 90~day study {S1-
50¢) was submitted and reviewed by the Agency (MRID No.
409663=02) .

3. Diet Preparation: A waighed amount test conpound was
mixed with basal diet to form a concentrated premix, which’
was thoroughly mixed to ensure evaporation of ethanol.
Diets were prepared by serial dilution of the preaix c=
higher diet concentrations.

4. Statistical Evaluationg: Parametric data ware ini=ziaily-
evaluated for homogeneity of variances using Levene’'s <Test.
Homoganeoue datas. wers then analyzed uaing a cnu-vay asalys:s
of varlance (ANQVA)} and poclad varlance t-tests. Data founs
to be haterocgenecus vere avaluated using ANOVA feor unecual .
variances followed by saparate variance t-tezts. Parametr s

/10
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data were avaluated using either the Kruskal-wailis Sest ar
the Mann-Whitney~modified Wilcoxon rank sum taest.
data were avaluated using the Pisher’s exact Teat.

'z*hindstudy contained two control groups. Por gtatiscicsl
purposes, each control group was treated sepaTatsly.

€. REGULAYORY COMPLIANCE

1. Quality assurance was documented by signed asd dated ¢y
and quality assurance statements.

2. The sponsor applied the critaeria of 40 CPR 133.34 for
flagging studies for potential adverse effects to the

results of this study. This study neither meets nor axceeds
any of the applicable criteria.

3. A statement of "no confidentiaiity claims™ was provided.
D. BRESULZTS

1. Analytical Chemistry: The praepared diets were ammlyzed
for stability, homogensity and concentration. The 3eD ansg
1500 ppm test diets were stable for at least 21 days at room
temperature and were $9.9 to 108% and 97.6 to 105.8% ot
nominal. respectively. For determination of honcgeneity,
samples were taken from the top, middie and bettos of the
mixing bowl. Tha 300, 7%0 and 1500 ppm diets were wizhin
$6.3 to 107.0%, 102.1 to 106.1% and 55.1 to 104.3% of
nominal, respectively. Verification of concentration was
performed weekly for the first month and at monthly
intervals, thereafter. Throughout the study, the

cencantrations of test compound were within 91.6 to 129,.2%
of nominal.

2. Qbservatjiong* Animals were inspected twice dafly for
signg of toxicity, mortality and moribundity. Detailed
clinical examinations, including palpable sasses, vere
performed weekly.

a. Clinical okeervations: No clinical sigrs
attritbutable to treatment were observed during tae
study. The incidence of palpable mssses in zales ard
females was comparable among all of the dose growps.

b. Mortality: A summary of animal fate dats ls
praesented in Table 2. The percent zortalities
(excluding accidantal deaths) and mean survival Times
were coumparable among all of the study groups.

4. Dedy Welght and Bodv Welght Gain: Body weights were
~ measured at tha start of the study, at weekly intervalm
- ' “through Week 14, and evary other week, thersatrasr

===
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Table 2: Summary of Mortality (Datas summsrized from Table i

of ttudg)

rate of animals Sex 0 300 750 1500 2 ©O°
found dead ¢ 14 15 21 13 13
Q 8 11 8 10 b
¥oribungd sacrifice d 9 18 12 13 18
¢ 22 13 12 i2 21
Percent Mortality’ d 15 85 43 47 &7
9 50 40 33 37 590
Beccldental deaths d 2 0 0 1 0
9 0 o i 0 2]
Perminal nadrit::c d 37 27 27 33 22
- 9 30 s E) ] 38 39
Kean survival time d 692 658 673 677 £99
(days) 9 675 684 679 699 €69

v Control 1

' ¢ontrol 2

¢ Exeludes accidantal deaths

a. Bodv velahta:

intervale are summarized in Table 3.

Mean body weights for selected tinme

Conaiastent

dacreases in body weights were limited to anisals in
The mean body veights of high~

the high~dose groups.
doge males were- lower than eithar control for the
Statistically significant changes

entire grudy.

Ionm

both controls ttare noted from Werhs 4 to 8, Week 10,
and Weeks 18 to 20) values were significantly louer

than the fir.t control on Weeks 22, 24, and 88. TI™e
mean body we.yhts of high~dose females were lowar Than
aither control for the antire study. Statistically
significant changes from both controls were lisited to
Haske S, 6, and 7. Significant differences fors thae
first, but not mecond, control were noted on Weeks 4,
11, 13 to 50, 54, and 58 to 104. Overall, the changas
in mezn body vweights for the high-dose animals vers
considered slight. Por males, body weights wers G.4 to
6.5% lover than the first control and 2.0 %o 4.1t lover
than the second control. For most of the study, female
~ body weights were 1.2 to 7.3% lower than the firs:
control and 0.6 to 6.0% lower than the second control.
Body waights for high-dose fomales ut Week 104 were
11.4% lower than values for the first control. Other
zigniticant findings were preésent in the iow- and mid~
dosa groups, bul wera sporadic in nature and not
conslidered trcatment-related.

et
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b. Body vweidht dains: Body weijht gains for selectes
intervale are summarized in Tab.e 4. For high-dose
rzles, body weight gains ware lower than control wvalues
for the entire study. Differences vere statiscicalily

. significent from hoth controls for Weeks O through 12
and for Week 0 to 18, 20 and 22; significant
differences from tha first control only were noted for
Weeks O to 24. Body weight gains for high-dose females
wera significantly lower than both controls for Wesks ¢
te 7, 11, 12, 14, 16, and 78; significant differencaes
from the first control were noted for Weeks 0 to 13,
18, 22, 26 through 76, and 80 through 104. Weight gaing
were significantly lower than the second control for
Weeks 0 to 3. Occasional significant diffsrences fros
one, but not both, controls were notad in the mid-dose
males and females, o

Table 41 Hean Body Welght Calins (g} (Dats euv-marized from Tabiles 6 snd @ of

atudy) )

Week B ppm (COND) 360 pom VLT ppw 1330 po C ppm (CONT
ale

g‘%&% 41.6 47.7 47.0 43,04 48.86
0 - 2 83.0 ES.2 84.0 8.0 gs.2
¢ =4 136.2 137.6 117.6 125.5% 137.¢
0~ 12 261.9 259.2 261.1 243, 1% 297.%
0 -~ 16 292.7 i%4.1 29%.3 ’ 13,17 291.9
0 ~ 24 333.9 33G.0 327.8 308.5° Jai. %
0 = 32 361.21 359.9 361.9 335.8 159.2
0 = 40 95,0 Jas.8 .0 - 373.9 393.7
0 ~. 56 442.1 437.9 441.8 413.9 440. 6
0+ 72 469.4 460,9 468,31 43%.7 461.7
0 - 88 494.3 412.7 468.6 426.7 4558.2
0 ~ 104 432.5% 414.6 434,77 412.5 42%.3
Femelaeg

Q - l 19!6 20:2 2117 20.1 21:’
0 -2 37.4 ' 37.2 38.3 1%.) 1.7
0~ 4 64.5 65.1 65.7 14, 6" 6.2
C -8 . 95,4 085.6 96.4 88.6 . 95.3
0~ 12 111.58 112.1 112.6 102.0% 110.3
6 = 16 128.7 i 126.9 129.8 116,2% 126. Q0
0 =« 24 149.2 148.4 151.% 113.8% 144.6
0 = 32 177.8 16%.1 179.0 187.» 168.3
0 « 40 206.7 197.9 106. 4 178.9" i92.2
0~ 56 244.,7 23%.6 281.4 219.% 234.3
0 - 72 277.1 274.2 290.2 246.> 263.3%
0 = 104 314.3 303.6 32).9 281.6° 174.0

ARG

' Significant difference fzom COM1 (p s 0.08) ’

* Significant difference from CON1 (p £ 0.01)

_* Signiflicant difforence from CON2 (p g 6.08%} - -

! Significant difference frcm CON2 (p £ 0.01)

PREE R S S -
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5. Food Congumption: Food consumption was measured at
waekly intervals through Week 14 and every other veek,
thereafter. Statistically significant differences in food
consumption were noted in both nales and femules throughout
the study (Table S, below). The occurrence was, howevar,
sporadic in nature and therefore, did not to appesr to be o
treatment~-related effect,

Table 5i Prood Consumption (g/animale/day) (Dats summarized from Tables 9 and
10 of atudy)

Week O ppm (GORI) 300 ppm TEC PP o O ppm (COWS.:
0 =1 24.5 24,2 24,04 23,2 25.8¢
3 =« 4 26.% 26.% 24.9 4.1 2%.2
4 = § 25.% 26.4¢ 28.0 23,4~ 25.1
§ ~ 6 25.6 25.3 24.% 21,3 2%.2
6 ~ 7 25.8 25.0* 4.9 3,71 2%.8
7 - B 26-0 25’1 ’ 2’4‘ 2‘12~ 2‘-1
6 =~ 9 25.0 24,9 25.0 ) 4.1 4%.)
9 - IQ 250‘ 25.0 25:0 "‘02‘ 2St7
16 - 11 2%.4 26,3 25.3 24.2% 28.%
11 ~ 12 25.8 5.0 25.% 24.6" 268.0
12 - 13 24.9 24.6* : 4.6 4.3 2%.6
18 ~ 16 26«6 27-0‘ 2‘02 25:2. 2519
35 - 36 4.8 25.8 25.% 4.4 25.4
4] =~ 42 2613 " 2613 2‘09 25-:' 2‘:1
45 = 44 26.1 26,0 26,6 2%.4¢ « 4.8
5% = &6 2..3 - 38,7 25.6 24,13 5.1
65 - &6 33.9 2&03 27.G 25-1. ZS-B
69 ~ 70 i6.9% 2%.6 26.1 : 24.8% 6.4
67 = 88 25.9% 4.1 4.2 2. 3. 4.9
$7 -~ 98 26.1 23.7 24,3 24,14 7.7
e .
0= 1 17.% 17.4 17.1 15.9% 17.2
2~ 3 18.1 17.8 18.2 17,3 18.)
3 -~ 4 1803 an? . 1&:4 1702“ 18.‘
Q - 5 ;gc‘ l?lg 13.0 1700“ 1..1
5 ~ 6 1.0 17.9 17.8 . 17,1 ie.3
6 = % 17.7 16,9% 17.8 17,1 17.8
6 =9 17.3 17.7 18,1 18,234 17.2
11 = 12 18.1 ) 17.7 17.6 7.2 r.2
12 =~ 1: 1706 17:2. 1706 ‘7.0. l,-,r
1% = 16 18.2 17.3 18.4* 17.2 17.8
17 = 18 18.6 17.9* 18.46 1.7 18.8
25 = 26 19.7 18.9¢ 19.2 17.7= i8.8*
27 - 28 1915 1903 19.0' ZB." ll..
AL - 36 19.2 19.8 19,7 18.2¢ 18.8
43 ~ 42 21.2 20,1 40,% 19.4% 20.7
47 = 48 1.4 20.9 1.2 19.8° 20.6*
t5 ~ 70 21.9 21.6¢ 21.4 20,8 19.)
1% = 16 21.6 3.2 a1, 7¢ 19.¢ 19. ¢*
* blgnificant difference from COHl (p £ 0.08)

' Significant difference frem CONL .(p % 0.01)

* 8igniflcant difference from LOH2 (p 2 0.08)

‘ 2ignificant difference froe CoNZ (p 5 0.01)
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ved Compound Intaks: The overall mean value for
compound intake ig summarized in Table 6.

schieved

yuble 6: Compound IntsXe (mg/kg/day) for Weeks O to
104 (Data taken from page 17 of study)
Sax 300 ppm 750 ppm 1500 ppm

Male . 13 J2 64
remale 1é 41 83

6. Qlinical batholeqyt Hematology and clinical chemistry
evaluations ware performad on selected animals (15
aninalu/sex/group) from each study group during Weeks 26,
52, 78 and 104 of the study. Blood was collacted by
retroorbitul bleeding after an overnight (16 - 24 hra)
fast. Urine samples ware collected for a 24-hour intezrval
during Weeks 25, %1, 77 and 103; food and vater ware
available ad libitum during the collection. Ko hematology
or c¢linical chemiptry historical control values were
included with the study.

&, Homstology: The hematological parameters liszed
balow were evaluated during the study. %o consistent
effects attributabls to trestment were noted during
the gruay for «¢ither males or females.

Hematocrit . Reticulocyte count

Hemoglobin Laukocyta differential count
Leukocyte count Mean corpuscular hemoglobin
Platelet count Mean corpuscular hemoglobin conc.

Erythrocyte count  Mean corpuscular voluse

Although occasional, statistically significant fimdings
were observed, the magnitude of the responses were not
suggestive of olologically significant effaects.

b, Ciinigcal Chemistry: The clinical chemistry
parameters listed below ware evaluated during the

study.
Avies Qthar

Calcium - Albumin
Chloride Blood creatinine
Phosphorous Blood urea nitrogen
Potaseiun Total <holesterol
Sodium . Globulins

. Glucesae
Alkaline phosphatase (ALP) Total Bilirubsa
Craatinine phosphokinase (CX) Total Protein
hlanina aminotransferass (ALT) Dirzet bilirurmin
Aspartate aminotransferase (AST) Indirect bllizubis
y=Clutamyl transpeptidase " AJG Ratio

Vs,
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Although cccasional significant ¢ifferances were noted,
the magnitude of the responses vere mot great enough to
be of biological significance.

¢, Urinalysls: tThe »>llowing psrameters vere measured
during the study!

Total volume
Specific gravity

Cluecose
Ketone bodies

Protein Oceult blooa
Appearance Urobilirubin
Sediment Total bilirubin
pH Spacifiz gravicy
Color

The only slgnificant findings ocsurred at Week 77,
where the high-dose females shoved a decreases in total
urine volume accompanied by an increase in specific
gravity. . ,

7. Quhtholmelogical examinations: (xamimations were
peifortied during the prestudy acclimation period and again
pefore terminal sacrifice. No treataent- rslated eye lasions
wers obgerved. During the prestudy evriiastion, a hign
percentage of the animdi. exhibited corn.al crystals. The
cornezl crystale were 9lso presant at terminal sacrifice,
with high incidences in ull of the dose groups. Tne study
gtates that the presence of corneal crystals ie common for
the straly and age of the animales used in the study.

8. Sacrifice and Pathalogy: The tissues licted below wvers
fixed in 10% neutral buffered formalin. Tissues from the
two control groupt and the high-dose group were exarined
hiztolegically, while the lungs, livers, Xidneys and gross
lesions wers sxamined for all dose groups. Salected organs .
(CAPITAL LITIERS) were also weighed. Terminal body welights
ware alsd recorded,

Rigestive_ayaten

gardiovas, /Heiatal
Pancreas Aorta BRAIN with sten
Buiivary gland HEART Periph. narve
Esrphagus boha marrow Spinal cord
Stcmach Lymph nodes Plrultary
Ducdenun GPLEEN Eyes
Jejunum Thymus
Ileum Urogenital Adrenals
Cecum KIDNEYS Thyroids
Colon Urinary bladdsr Mammary gland
Rectum TESTES other
LIVER Ovaries Cross lesions
- Gall Bladder Progtate = Skin _

- : Uterus Bone
Lungs Epldidymis Skaletal muscle
Trachea Vagina

Senminal vealicles
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a. Organ Heights: At terminal sacrifice, body weights
and selected organg veighs were determined; significam
findings are summarized in Table 7. Significant
differences (from control 1) were limited to hign-doss
feralzsis and consisted of decreased terminal body weight
and increased brain weight, relative to terainal body
waight. fThe higher relative brain weight sppsars to be
a raflrction of decreased terminal body weight rather
than & treatmente-related effact. :

Table 7: Terminal Body Welghts and Relative Organ Welghts (Dats sumsarizes

from Appendix 3, 7Tables 4 and 5 of studyl
RS """’Té%'"ﬁ"m“"' 750 pom- 1300 pom G oD L CONgT

Termininl Body Melghte, d
Hale 674 656 688 686 ) 6646
("2.8"“1:5) ‘2:1,3.‘) ('209;“06)

Female 461 459 479 407 . 437

. “‘406;5:@; ("044’913) (-15.‘,-6-9) ’
Female 0.436 6,451 0.416 0.814° 9.484
' Valuee in parentheses represant the percent of cantrol values (% of CONi,%
of CON2)

* Signiflcant difference from CONL (p £ 0.01)

b. Groas Patholgagy: Gross necropsy axamination of
tiesues from animals found dead, sacrificed n
extremis, or at termination of the study did not
raeveal any treatment-related findings.

¢c. Mlcrascopic Patholagy: Significant nonneoplastic
legiouns are summarized in Table 8. At terainal
sacrifice, the mesenteric lymph node of hign-dose males
#nd females showed increased incidence of blood in thna
sinuses, hemosiderosis and histiocytosis.

Additicnally, high~dose females had an increased
incidence of bile duct hyperplasia and mononuclear
infiltration of the liver, .

Although naeoplastic lesions were noted, the incidences
weére comparable among all study groups and ae~
suggective of any treatment-raelated effects. A sunmary
of neoplastic lesions is enclosed (Appendix 1).

[ 8

s
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Table 81 Histopatholegical Findings (Data teken from Appendix 3, Tatlee 1i to =%
study) , '

Ohsaryation O b
Hepenteric Lymph Nodes ~ Hales

Totsl number examined 57 4 ] $7 6
{36, 21y {1, 3) (3, ) (33, 24) e, ==
Blood in einuses - 1 2 1 C1t 3
(1' O) ‘xl l’ (6; 2) _(5.0 3, ii. &3
Hemogiderosle 2 2 2 19 2
{2, 0y (0, {2, 0) (134, 73 13, =3
Histlocytoels 6 (¢} , 0 1y 5
. (50 1) (ol o’ ‘Dl 0] (10*. 9; 224 =
Nesenterie Lymph Nodes - Females
Total number examinéd $6 4 4 89 6 -
' (28, 284 (4, 0 {3, 1) (38, 12y (47, T
fieod in sinvseg 2 2 b 12 [}
(1, 1) {2, -} {1, 0} (7, %) ¢, =
Hemaslderosie 6 - 1 2 2% &
. t2, 4) (1, ~) (1, 1y (16* 93 {?, &
Histioeytoels 12 2 1 b} 17
{4, 8) (2, =) tl, & (1e*, 13 336, ~.
Liver = Femsles
Total number erxamined 60 60 59 60 60
{30, 30) (36, 24 28, 1 (38, 22; 10, 3
Bile duct hyperplasia 27 29 27 40 27
(16, 11} {22, 1 {21, 63 (30, 10 iy, *
Honenuslear inflltration 11 10 14 17 10
(6, 5) (6, 4) {14, 0) {16, 13 %, %
1

Values represent leslon incldence for all animals on study. HNumber=m in

parentheses (X, Y) represent incidence at terminel sacrifice (X) and amimale fousn:
dead ox moribund sacrifices (Y).

' 8igniflcant difference from CONl (p £ 0.0%)
' Significant difference from CON1 (p £ 0.01)
* Significant difference from CON2 (p £ 0.0%)
‘ significant difference from CONI (p § 0.0

© AR
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€. DIBCHAaaION: In this combined chronic toxicity/oncogenicity
study, male and femzle rats were fed diets containing 0, 300, 730
or 1500 ppm test compound (wmg/kg/day equivalents: 0, 13, 32, or
64 for males and 0, 16, 41, or 83 for females). Ko trestment~
related effects were noted in either the incldencs of clinical
signs or deaths. The percent mortalities (excluding accidental
deaths) and mean survival times were comparable among ail of the
study groups.

Although significant decreases were noted in the mean body
waeights of high~dose maleg and female#, the differences were
eglight with percent changes generally less than 10% (0.4 to 6.5%,
ralas; 0.6 to 7.3%, females). The mignificant decreasas in food
consumption by high«dose animals appeirs to be a reflaection of
decreased body weight rather than & treatment-related effect.
Hematology, clinical chemistry and urinalysis findings of treated
animals were comparable to thosge of the control.

The inecidence of ¢gross pathological findings did not raveal any
treatnent~related effaccs. Histopathological aevaluation revealed
significant incresses in the incidence sinugoidal blood, ‘
hemosiderosis and histliocytosis in the mesentaric lymph nodes of
high-dose males and females. High~dose [amales also had an
incraasaed incidence-of bile duct hyperplasia and smononuclsar
infiltration of the liver. :

In a parallel study (MRID NHo.: 418023-01), male and female CD-1
nice were fed diets containing BARDAC 2180 at concentrations of
0, 100, 500, or 1000 ppm (mg/k¢g/day equivalents: 0, 1%.0, 76.),
or 155.5 for males and 0, 18.6, 93.1, or 193.1 for fomales). Ko
treatment~related effects:were roted in the incidence of clinical
signs, deaths, gross and Ristopathological observations.
Hematological values were comparable among all study groups.
Effscts attributable to treatment included decreasad mean body
welghts and body weight gains of high-dose males and femsles.

F. CONCLUSIONS

- Adequacy of the High Dose Tested to Assess Chronlc Toxicity and
. caruinogenicityt PDodes for this study were seslacted based on a

$0~day study (MRID No. 409663-02) which ldentified a LOEL oZ 3000
npm (17% wg/kg/day, males; 226 mg/kg/day, females). The LOEL
(higheet dose tested, HDT) was based on mortality (80%),
decreases in mean body weighs, body weight gain and food
congurption, alterations in hematology and clinical chemistry
paramsters, gross pathology (emaciation, hemorrhagic stomachs,
decreased spleen size and dilated and distended cecum) and non-
neoplastic lesions (glycogen dailetion in the liver, splenic’

contraction, sinus erythrocytosis and lymphoid hyperplasia on the
mesantaric lymph nodes).

In the present study, the HDT (1800 ppm = €4 mg/kg/day, saled; 83
ng/kg/day, females) dld not alter survival or result {n adverse .
clinical signs. Animals showed only moderate weight loss.

Although rales and females showed statistically significant
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decreases in mean body weights, the differences ware slight
(approximately 6%) and did not meet the weight gain depression
criteria of 10%. However, this dose induced significantly higher
incidences of non-neoplastic lesions in the mesonteric lymph
nodee (sinusoldal blood, hemosidercsis and histiocytosis) in both
males and females, compared to thair respactiyc controls.

Ptheee lesione are spontanecus in nature and commonly seen in
aging or aged rats and &are not considered life-threatening.
However, exacerbation of these spontanecus lesions was seen in
both sexes of rats found dead, sacrificed moribund and sacrificed
at termination. The lncidence of these lesions in control males
and females were within the normal background range tor this
aye/strain of rats., Therefore, the increased incidence of these
lesiong is attributed to treatment. Higher dosing mignht have
. further increased/exacerbated the incidence and/or severity ot
these lesions resulting in life-threatening toxicity (l.e. early
mortality). ,

Although the toxic effects predicted from the results of the $0-
d+v study did not materialize and no carcinogenic responce was
sveen, ti.e HDT selected probably could not have baen much higher.
ko doe., of 3020 ppm would have resulted in "excesgive toxicity* as
irlicated |, the results of the 99-day study. A dose of 2000 ppm
may hevs caused “sufficient toxicity" resulting in additional
Jecrsme: te .. body welght gain and exacerbation of the
*wontancous nun=<neoi lastic lesions. The HOT (1500 ppm) induced
"minimal toxicity" without substantially altering the normal
life-span of the animale, indicating that the Maximum Tolerated
Dese was "brre'," nmigssced. Therefore, it is concluded that *he

HDT was adequate to assass thae chronic toxicity and carcinegenic
potantial of psARDAC 2280,

Under tha conditions of this study, for chronic toxicity a MOEL
e 750 ppm (32 mg/Kg/day, males; 41 mg/kg/day, females) and a
LOEL of 1500 ppw (64 mg/kq/day, males; 83 ma/kg/day, females) is
. Wag established. The LOEL was based on moderate decreagas in
mean body welghts and body welght gain and increased incidences
of non-neoplastic lesions in the mesenteric lymph nodes
(sinusoldal blood, hemosidarosis and histiocytosis). At the dose

lfvala testoed, BARDAC 2280 was not carcinogenic in male or famale
mice., :

GORE_CQLASA LICATION: Minimum Thias study satisfiecs quideline
requiremente ($63-5(a)) for a combined chronic/oncogenicity study
in rats and is acceptable for regulatory purposes.




APPENDIX 1: BUMMARY OF NEOPLAGTIC LESIONS (Taken from Appendix
3, Tables 24, 15, 17, 18, 19, and 20 of study)




it o e

Page____ is not included in this copy.

- Pages /QJ through 7 7~ /'%7 are not included.

The material not included contains the following
information:

type of
Identity of product inert ingredients.

- Ident:.ty of product mpurltles.
Descr:.pt:.on of the product manufacturmg process.
Description of qua].:.ty control procedures.

_ Ident:.ty of the source of product mgred:.em.s.

Sales or other commerc:.al/flnancz.al :Lnformatlon.

A draft product label.}
. The prcdtict confidential statement -of formula.

Informatlon ‘about a pendmg regn.stratlon action.

FIFRA reg:LstratJ.on data.

The document is a duplicate of page(s)

The document is not responsive to the 'request'.'

The 1nformat1~on not included is generally considered conf:.dentlat
by product registrants. If you have any questions, please. contac
the individual 'wvho prepared the response to your request.
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Review Section 1V, Tomicology Sranch LI/KBD Batas

£PA Ssction Haads Jess Rowland, H.8, Signatures
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DATA XVALUATION REPORL

SIUDY TYPE: Developmental Toxioclty (Rat); Culdelina series 833 (a}
EPA _IQENTIPICATION KUNBERS

DP_HARCODESt SUBMISEION Mo, '
D106679 5436173
| 0189620
RS.CODE: 069149 CASMBLL Moot 331A

MRID Ho.1 415067-03
TEST MAIBAIALY Didecyldissthylemmoniuschioride
BXHOHYK: Bardac 22; DDAC
. BEQMEQRs Lonsa Inc., Yalr lawn, WJ
ETUDY MUMBER: S3-634
JESXING FACILITY: GBushy Run Research Canter, Export, VA

I12LE.QF BEPORYs Develogpmental Toxiclty Evaluetion of Didweyldinathyi-
ammoniumchicride Administered by Gavage to CD# {Bprague=Dawley) Rate

- AUTHOR: T.L. Neaper-Brsdley
BEPQRT _XSSURD: May 17, 1951

SONCLUAIONS) In & developmentsl torlcity study ©rl...¢ rats were administerc.

BARDAC 22 vis gavage st doess of 0, 1, 10, or 20 ag/kg/day on gestationsl day:
(D&} 6-1%, inclueivs.

Haternal NOBL = 3 mg/kg/day

Raternal LOEL » 10 mg/kg/day baesed on elinical eigns including
audible respiration

- in-addition, &t 30 my/kg/diy, maternal toxselty weas evident as ciintenl
eigne (audiblie respiration and gaeping) and decresced weloght gais e

food consumptlon during the dosing perlod. - -~ — —

bevelopmental MOEL = 20 mg/kg/day
Davelopmental LOEKL » Not determined

(g7




Guldelines Zeries 83-31 Developmental Towmiei:.

ISIRICATION: Minioum, This stedy meets the guldsline regirseents

SORE. CLAS,
{83-3] for a developmental to:tleity study in rate, and (s sccepteble for
Lagul atory purposes, . : :

A

MATRRIALS
Iest Compound

Purity: 60.6% Active ingredient
Sesoription: Visccus, honey-colaved 1iquid
Lot nuxber: B=1869 »

Receipt dater Hovezber 24, 1967
contaminants) Nons reporced

sStoragei Mot reposted
- Yabhicles . Deionriired Milliipore® water
Ieas Animals
Speciee! -Rat
seralng Spregue~Dewley CriiCDess
Sourcet Charles River Laboratories, Portage, 41
Age Approzimately 70 daym on QD O
Haights a00=351 g on a0 0

Males used: Baxe sirein from the peme sourcs &s the fomelss

ATURX _DERalgH

This estudy was dﬂigﬁéd Lo assgre the poteontisl of BAKDAC 22 to cewee

developmental toxleity in rate when sdainistared dafly via gavaqe on
GO 6«1%, fnelusive.

Masing

ro'uouinq approximately 2 weeks of acclilimation, females were sated to
males (in & zatio of lil} of the seme strain used spucificonlly for
breeding. The day & copulatory plug wat cboerved wae designated & 0,

Acimal _Husbandzy

Food (Purina® Certifisd Oround Rodant Chow) and AP water were aveilable
ad_libitug chroughout tha study. A 33/12-hour light/derk ¢ycie vam

mEintained, Tesperature wes maintained at 66=77%9 ana humidisy was
mainteined st 40=708.

_ .

~

AnbLasle wers aselgned to the following dide groups usiae & soscutge~
generstsd welght-stratified randomizetion procedure:



Quideline Ssries 83-3: Developmentsl Toxiol

Test poss Lavel Nusber Assigned
Oroup (mg/Rg/dey) per Group
control 0 F$]
Low-dose i %
Kid=dose i0 a5
#igh~dose a0 as

Dose Adminieteced

Dusee ware auministered dally via gavags from G0 6 through 13 in a volur
of § miL/kg., Individual doses wers calculated basad on the moet recently
recordad body weight data. Oosing solutions were prepared twice during
the study and adjusted for scctlve ingredient. They wore analyzed for

concantration prior to use, Analyses for stability and hemogencity were
conduvted prior to study initiation.

Rose Ratianale

Doses were salected based upen results of & range-~finding study (BRHC
Report Number $3<513). The rosults ¢f this etudy wers not presented,

Qkeprvarions

Animsle were cbeerved twico daily for mortality, moribundity, and
clinical signe. Body weight data were recorded on GD# G, &, 9, 12, 1§,
18, and 21. rFood consumption data were recorded for three<dsy intervalz
during oDs 0-21. On QD 21 animals were gacrificed by carven 4icxida

asphyxiation and listers were delivared by cesarsan sectisa, zxsninc:t&
of the dams at saarifice anlndud the following:

- Crose patholegy of thoracie, abdominal, and pelvic cavitles

- Examination of the lumen and lining of the esophagus, otomach and
trachaa for signs of (rritation csueed By the test material

- Gravid utarinsg weights
- Liver welghts
= Humber of corpora lutea

- Kumber of implantation gites
- Numbaers of ttoerpttonl gcarly und lateg) and zlvn and daad to:uaac

Uterl {roa apparently nonpregnant Animele were acntned with 10% cananum
suifide teo dutect sarly embryoanlc loss.

,:'/cfﬁ
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Bxamination of live intﬁlq' included the following:

- Individual fetel veight and sex |

- External ancmalies including cleft palate

- Visceral anomalies for approxi_«tely on--ﬁilf of the fetuses

- Cranicfscial structures for the animale selectsd for vigceral
examination

- Skelstal anoralies for appromimately one~half of the fetuses

Ataristical Analvais

The following methods were useds

- Quantitative continuous data~~lavene’s test, ANOYA, and t=tanta
- Nonparasetric data-=Kruskal-wallis test, Kann-¥ . .y U tese

- Ineidance dste--Flsher’s Exact tast

gomgllsocs

- A signed Statemant of No Data Confidencislity Claima, dated
kpril 26, 1891, was provided. .

- A signed Btetesent of Compliance wieh EPA GLPe, dated Apsll 24 ana
27, 1991, wae¢ provided,

- A signed Quality Assursnce Statesent, detad Hay 17, 1991, was
providad, .

- The sponsor applied the eriteria of 4C CPR 156.34 tor flagging
studies for potential adverse effects to the results of this astudy.
th- study neither meete nor excesds any of tha applicable eritoria,

RRAULTS
Ieat Matscial Anglieis

Concentration of dosing eolutlons ranged from 97 te 104% of CArgRe.
Analysis for homegenelty ranged from 87 to 108% of target. Analyseias for

stabllity ranged from 92 te 101% of targat after 13 or 1§ days at rooam
temperatuce. - : o T

Bilsrnai ZeRiclicy LT T T T -
gﬁ;g‘;ggx: No mortality wae cbeveved ot any dose leval.
Abortiont No abortions were reported at any dose Lsvel.

R
!
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Ouldeline Series 63«31 Developmertal Tomisity

Clinieal chseryations: Compound=reiated clinical signe wore ctwerved at
20 and 10 mg/kg/day. A sumasry of selected olinicsl wigne ie presested
in Table 1. At 20 mg/kg/day, these signs ineludsd sudible respiratica
and gasying; at 10 mg/kg/day, they were limited to sudible reepiration.

Bady weighits Ho significent compound-reisted effects on body

welght /welght gein were observed at any dase level. A suwary of body
welght gain for selected intervals ia presented in Tabie 2. Thare wis,
howaver, & biolegically significant decresse (67%; nonsigaificanty ia
weight gain during the dosing pericd at 20 mg/kg/day. This wae malsly
due to decreascs on GUS 9-12 and 12«15 (54 and 74%, resjectively; data
not shown). Corrected weight gain slsc decressed noneignificaatiy (634)
&t thie dose level,

Poud consumptiont Ko signiflcant compound-related affacts on £ood
consumption (g/animal/dey} were obssrved &t any dose ievel (dats noR
shown). However, decreases were noted at 20 mg/kg/day on GDs 9=12 {9i%),
12-15 (68%), and 6-15 (93%)

O DAL g 205

ohgerved

it Ko cospound-related gross pethoiogy ese

.

OSegen Helghtgs Ho compounderelated effeccs on maternal liver weighte
wars obasrved at any does level,

2] ¢

Cagarean seation ghearyationgs Ho eoap,oud&nuhted offects wers obssrved
at any cdose level in any parmseter. A susmary of cesaredn section ceta
ie pressnted in Table 3,

Revelopmental Toxioity

Ne compound=related developmental toxicity was observed st any dose

lavel. A pumsary of groes, viecersl, snd ekaletal malforsatiocns s
prasented in Table 4.

Extecnsl examinationsr External malformations consiatad of one fetus in
the control group with lmperforate anue and thresd~like tsll smd & second
fatus from the same litter with a shortened foet: cne edesstous fetus at
10 mg/kg/day; and two feotuses from different littere ar 20 )/ kg/day, one
with micrognathis end missing eye bulge and one with en vabilical hesaia.
Externa)l varlations, cccurring with similar incidences in all doxe
groups, were llmited to ecchymualis.

Yigceral examiontions: Visceral malformations conaimcsd of throw fetuses
from dif{arent litters in the control group with hysronephcosis and/er
hydroureterd. At 1 mg/kg/day, aix fetuses from four litters hed hydro=
ureters. At 10 mg/kg/day, 14 fetuses from suven littsrs had Nedro=
naphiosis and/or bydroureters. At 20 mg/kg/day, soven fetuses from six
lltters had hydrouretere and/or umbilical hernis. Visceral variations,
ocourring with elmilar incldences in all dose groupe, included fetal

" stelectasis, dlleted renal pelvis, and dilated uretmr.

gkelagal.gxaminaziona: keletal malformations coseinted of three fetuses
f:cn_wo lictars ln the control group, two (two littare) with maltiple
malformatione &nd one with mleeing cervical arches; at 10 eg/kg/day, wo
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fetusee from different litters vith miswing ribs; snd sz 20/m/xgiday,
two fetuses from different litters with sultiple saiformmtios. SSeslets
variations, ogcourring with elsilar incidences in al) dose grieps,
fincluded poor or no cesiflcation of varicus Bens: wré bilobes cerwical
and thersolo centri, :

The reviewers have conpleted &n Acoeptance Criterie chec® i
(Attachmont 1) to be included with the evaluation ¢f the study. Ml
criteris were satisfied.

Test Material Bnelyses

knalysee for test material contentrstion revesled velues witiisa 6% of
nominals. ftability analysie demonetrated that the test sarerial wag
stable in the vehicle for 15 days st rooe tempauraters, Homopmselty of
the Lsst materisl in the vehicle wae demsastrated.

Basecnal Torlcity

Compound-related snd dose-dependsnt maternal toxiciiy was cbserved at i3
and 20 my/kg/day. It was manifested as significantly imecressed cLinice:
signe (sudible respiration and/or gasping) at both does ievels. a=

20 mg/kg/day, bloleglcally but not statisticelly eignificant secremees
{fraquently >108%) in weight qain and food consumpticy wers noted el ng
dosing., Hased on treee resulte, the NOEZL and LOIL for materzel tomacity
were 1 and 10 mg/kg/dey, respectively,

Deyslopwental Toxicity

Mo developmantel toxicity (including desths/resorptions. altered mmowth.
and developmantal sncadlies [by category or total eal formatio:g)) wae
ebserved &t any dose level. Consequantly, the NOEL for develsgmer=al
toxieity wae 20 mg/ko/day. The LORL was not detarained.

Baurml.nott. = 1 eg/kg/day
Rateornal LORL = 10 sx3/kg/day (based on increased clinical signey

Developmantal Toxlelty NOEL = 20 mg/kg/day
Daveloprantal Toxicity LOEL « Not detersined

CORE CLAMSIPICAYTION: Hinimum, This study meets the guidelize
requiremsents [8)-1] for a developmental toxicity study im rets, eme Le

acceptable for requlatory purpoues,

BISK _ASSKASMBHIW Mot applicable
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Table 1. Summary of Selected Clinical Signs Durimg Dosing®

. Rese Lece | (malia/ts.,

Obsarvation ¢ 1.0 16.8 n.e
Nunber of nirsis 8 3] s )
Uriempt  body . ¢ ¢ ] 4
urioe steim ' ¢ 1
fed urogenttel ] ] ¢ &

discharge
Audible resplrstion 6 0 & famaw
Gasping 0 0 ¢ &
Parinusal encrstation ] ¢ ¢ 3
Leose feces 6 ¢ ] F
Feriarel sncrustetion ¢ ¢ ¢ 1
sia were extracied frow Budy Ko, 33830, Tavle ¥,

ssianificontly difiieent fron contrel (psh.05)
ssgignificontly df tferent from controt (psd.01)

P
7
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TABLE 2. Mean Sody. Weight Cain (g ¢ 8.0.)®

Frier ts - Poste wrectes
L aad teaing bosing pesing Gestation Sudy Wt gt
QNI? perind Period Perieg Pefiod ol
{3/ Ko/ Oky) (s O=4) (608 6=1%) (08 15-2F% (s 0=215 (De O=F?y
0 8 5.3 ‘ s 58 842 11,8 15 ¢ 19.% S g 1%
1.6 3z 69 40s 5.8 LEIRA 159 4 t6.7 $7 s 134
6.6 s 80 M b3 o2 8.7 196 ¢ 220 $is t6.7
20.0 W 60 232 87 7138 1412 32.8 N 288

Mate were extrictod frem Stuty wo, 53-334, Tebtes J and 6.
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TANLE 3. Cesaresn Section Observations®
foe Seeel (o lg/ day)

Poramster 0 1.0 10.0 0.0
i P 2 2 ;

. shismtin pr :
preghiancy rate () 160 6 % 92
faternal westage ‘

¥e, died/norpregrant ] 6 0 6

Ro. died/pregrant 0 ¢ 0 0

Wy, NORpregrant 0 ] i 2
. Hos sbarted ] 0 0 0
Gravid uterine welight (g} 98.2 2.6 97.0 9.4
S with {ive Litters o] 2t 2% Fal
Tatal corpore \utes 354 %3 . 344 132

torpore utee/dis .21 1.9 1?7 5 1.0 16,4 0 1.9 1hih o 1.7
Tetal imptentations %2 : 34 b3 n

fept antations/den 8.3 0 $4.3 101.7 LB ERNR 16.0 & »1.5
fora! Uive fetuses ? n 3 31

Live fetuaes/dmm -& J .0 17 13,32 2.1 13.5 5 1.5
Totet resorptions ] 7 19 1)

Early resorptions $ 3 i ‘10

Late resorps 0 1 1 1

fesarptions/dat 0.2 2 0.4 6.3805 6.8 1.3 0.% & 0.6
Totsl dead fetuses 0 o 1 0

bend fotimes/dem 0.0 5 0.0 ¢.040.0 0.6+ 0,2 0.0 =2 0.0
fetal weight/titter (D) 5.210.3 $.2 0.3 5.2+ 0.2 $.0 % 0.6

" prefmplantation loss (X) & 3 3 ]

Postimplantation less (X3* $ 2 4 3
Ser ratic (X moie) 52 $2 7] %4

" ®Data wers extrected from Study No. 33-334, tenles 1 ond 7 eed Appendix 3, Table 3.

Bugan 1 £.0.

Tsloulnted by the rerfewers) not statistically snelyted

(EST
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TABLE 4. Incidences of Fetsl Malforsstions®

Doss evak taa/iatdes)
Findings® . 0 1.0 10.0 0.6

External nstfarmetions

No. fetuses (Litters) enamined

Thresd-tike tall

i forute hnus
titcsl hernia

Ricrognathis

tye buige miseing

fetus edematous

feot shovrened

fotst No. fetuses ((itters) with
sty anternat melformation 2 (Y [

357 (24 MY (245 it (25

2 3 D SN~ =t g
-~
e ]
-

22X -2-Y-1.J
C X1 -1-2. 3
OGO

-
~

2

Yiscecal Malformetions

Ne. fetumes (Littere)
et ned 176 (29) 173 (24

Ky oropheouis-bilatern
Rydroraphiros{a-unileters!
Hydroureter-bilsteret
Rydroureter-unitaters!
umsitical hernia

£

(&5

3

(P2}

() (2

€5)
(33

3
) ’

43y

T =it NP P v
QD
2
- O

Total Mo, fetuses (Litters) with
oy visceral metformsition I h ¢ (&) % ¢7) 7 t8)

skeletal Xalformptions

%o, fetuses (litters)
enwmingd 16t (%) 162 (24)

Cervical contra wisning
‘Cervical arches misaing
ALL tharscic end Limbar
contra ond srches mivilng
Lumber contrum and arch 26 nisasing
Al secral ard causi
centra and srches missing
nissing rib #13
ALl ride wiskirg
Ressl fused el mitshapen
Premuxiiiary fused sext itihspen
dendible fueed
Some pronivsl end/oe distsl
phelenges migaing

fotal Wo. fetuses (litters) with
sy skaleta!l melforxtian 3 b

g

(34) W 21

)

-y QO

1€ 2]

- SOOI w Qo e

0 0O0QON0 OO O

O COCOND OO0 OO
Y- ¥

<

L~
~

) LY )

Total Mo, fetuses (litters) with
oy walfermation 6 (%) ¢ W % (%) L BT}

Vote ware eatracted from Study No. JIA7.54, Yeble ¢ snd Aspendis &, _
More then one type of el faremtion may be found in one fetus.

10

SO | VR




Guideline Series 8§3-2:1 Developmental Tomiciry
MTACKKENT 1

83«3 Teratology Studiss
ACCRFTANCE CRITERIA

Does your study mest the following scceptance oriteriat

1. XES. Technical form of the sctive anndhnt testad,

r PUES ¢ {1 At lesst 20 pregnant animale/dose group for mice, rate, or
hamsters are evallable. At lesst 12 pregnant animsls/dose

 group for rabblts sre avalisble (thres teer groupe ane
tontrol group).

3. 349 ) At the high dose, overt maternal effects 3uch as ] ight
weight lcse are reported (or &« Lisit does ie given, 1,000
mg/kg) . ’

6" _yps At the low dose, no davelopmental toxicity is reportes.

. LYES. Dosing durstion (s at leaet during the psriod of major
Grgancgamesie, but may extend up to one day priocr to term.

6.% _Ixg_ Analysie for test material stability, homogeneity, anda
concentration in dosing medium,

7. _XE&_ Individual daily observations.

e. _IR&. Individual bedy waights.

9. XS Individual food consusption.

10. _XEX%. Necropsy on all animals,
11. 9.1} Individual uterine exanmination, including numbers of fatal
] deaths, esrly and late resorptions, and viable fetuses per
sex,
2. _XE&. All ovariee sxamined to determine number of corpors lutea.
13, _Xrp. Indivicual Litter welghts end/or Lndlvidual fetal
welghte/uex/)itter.
14, _XEe Individual fetal excernsl examination.
15, . Individusl fetal skeletal examination for 173 to 1/2 of esch
B litter for rodents and all for rabbits. _
16. b4 1.1 Individual fetal soft tissue sxaminevion.

Criteria marked with an * sre supplewsntal, may not be required for avery
study. :

N s
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Guidelise Serfies £3-): Developuental Teafctts

EPA Reviewer: Robert Fricke, Ph.D.
. Review Section IV, Toxicology Branch IINMED

EPA Section Mead: Jess Rowland, H.S.
Review Section 1V, Toxicology Sramch 11/HED

DATA EVALUATION REPORT

SIUDY TXPE: Developnental toxicity (rabbics): Cuideline Serfes 83-3%
EEA JDEMIIEICATION NUMBERS

5188679 S436173
01569620

w; '0691&9- CASYELL 130 - I31%A
MRID Mo : 410187-01

IEST MATERIAL: BARDAC 2

SYNON(MS: Didecyldimeshylamsoniumehloride

SEOHSOR: Lonza Ing,, Fair Lawn, #J

STUDY _MUMBER: 51-590

IRSTING FACILITY: Bushy Run Resesrch Center (BRRC). Expore, PA

IITLE OF QEPORT: Developmental Toxicity Study of Didecy d {nathy] ammucen iua-
chloride Administered by Cavage to New Zealand White Rabinits

AUTHOR: R.W. Tyl
REPORT ISSUBR: January 27, 1989

CONCLUJIONG: 1In a developmental toxiolty study, Nev ZealLand White rabbizs
vers adaministered BARDAC 22 daily wia Bavage at dose levels of 0, 1, 3, e 10
ng/kg/day on gestational days (GCDa) 6-18, inclusively,

Maternal NOEL « 1 mg/kg/day

Maternal LOEL = 3 my/kg/day based on elintaal signe (hypoactivirty,
labored and/er audible respiration) and decreszed bty
_ wfisht gain curing the dosing periamg

R
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Culdeline Jeries 81-1: Dewelopmental Touietsy

" In eddicion, at 10 wg/kg/day, thers vas an (ncreassd incidence of
mortality, elinicsl signs (hypoactivity, labored and/or audible
respiracion) and deereased body weight gain during cthe dosing pesriod.

 Developmental HORL = lmg/kg/day
Developmental LOEL = 10 mg/kg/day based on decreased fetal hody weighs
and i{ncreaced number of desd fezuscs

CORE GLASSIFICATION: Minimum. This study satisfles guideline requirement:
(83-3b] for a developmental toxicity study {n rabbits and £s acceptabiae for
tegulatory purposes,

A. ualfRIALS
Iest Conpound
Purity: 81x
Description: Honey-colored, viscous 1iquid
Bateh nusher: B-1889 :
Lot nunber: 1889
Recelpt datae: August 13, 1987
Contasinants: Hot reported
Storage: At room temparature
Yehiels: Millipore® filtered water (delonized)
Iest Anisals
Species: Rabbit
Serain: Hew Zaaland White ’
Sourca: Hazleton-Dutehland Laboratories, Ine., Derver, PA
Age: Approximately & months on GD 0
Weight: 3.2=4.1 kg on GD 0
Males used: Same strain from the same supplier

B. W

This study vas designad to sasess the potential of BARDAC 22 to cause
developmental toxicity in New Zsaland White rabbits when adsinlowsared
daily via gavage on GCDs 6-18, inclusively,

Uacing: Following approximataly 2 weeks of ccllmatton, femsles wore
sated to males (1:1) of proven fert{lity. The day of eopulation was
designated GD 0, - © - : .

o Animal hushandry: - Food {Agway PROLAB Cectiffed Chou®> and wentesoal e
wator vere available ad libiruam throughout the study and vers anslyses
for contaminants. A 12-hour light/dark cyele wvar malstalned,

Temperature and humidity ranges vere 66<72°F and 40-60%, respectiwely:
frequency of air changes was not reperted. : .

: N,
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fioup AKTAngensnt: Hated fomales wsre sosigned to study groups, Lases
ofy body weight on GD 0 using 2 veight-stracified randomization
procedure, as follows:

Test ’ . Dose Lavel Nusber Assigned

Group (mg/kg/day) per Group
Conerol 0 16
Lowsdoge 1 is
Mid-dose k] 16
High-dose ie i6

Dose nrepsration: Doses wers administered datly vla gavage from CD 6
through 18 in a volume of 2.0 ml/kg of body weight, Individusl doses
were caleuldted based on the mest recently recorded body welght data.
The dodes were adjusted for percent active ingredient, Dosing seiutions
were prepared once, analyted for concentrations and setored at room
tenperature. The homogeneity of the lowsst and highest doses was
determined prior to initlation of dosing: stability was determined afte:
7, 14, and 21 days concurrancly with the dosing peried.

Dose levels ware selacted based on the results of a

Dose ratiensle:
dose range-finding study (BRRC Report 91.525): hovever, the resules wege
not providad,

Ohsexyariony: Animals vere observed twice daily for wortality and
noribundity and at least once dally for clinteal algne. Body weipht
data ware recorded on GDs 0, 6, 13, 19, 24, and 29, Food consumpt ion
data vere not recorded. On GD 29, does ware euthanized by intravencus
injection of T.61 euthanasia solution and liteers vere delivered by
cesarean section. Examination of the docs st sacriffce included the

follewing:

s Gross pathology examination of thoracic, abdominal, and peritoneal
cavities and repreductive organs

- Liver and gravid uterine weights

. Nuasber of corpora lutea and {mplentation sites

. Number of resorptions (early and late)

. Number of live and dead fetuses

The uter{ of apparently'mnéugmn: does vere stainad w
{ax

th & 10X agueous
solution of ammonium sulfide to detsce early eabrye . e

¢
a*
[N
Y

"All fetuses were oxamined in the following mamser:

. Individual fetal veight and sex

’ a




Guideline Sexies 03-31 Developmental Tomicity
. Exzarnal ancmalies
. Cranfofacial structures of one-half of the 1ive fetuses (heasds

fixved in Bouin’s solution)

= Visceral iremalies

. §kaletal anomalies using the Alizarin red § staining method
Staciseleal analyels: The following methods were used,
s Paratietric data:- Levene’'s test for equal variances, ANOVA, sod

trEesCs 4
. Nenparamstric data- Kruskael-¥allis test and Minn-Whitney U-cast
. Incidence data-- Fisher’s Exact tssc
Begularory Compliances

. A signed Statement of No Data Confidentiality Claim, dated
Hovember 18, 1982, vas provided.

< A signed Statement of Complisnce with PIFRA CLPs, dated Octomer 26
and November 18, 1988, weus provided. '

. A signed Qualicy Assurance Statement, dated Januacy 27, 1989. was
provided,
. A signed FIFRA Flagging Statemenc, dated February ¢, 1989, was
provided, _
¢. RESULIS
Tese Material Analysie

Mean concentration analyses of the dosing colutions ranged frem 943 zo
101% of target for all three concentrations, Stability of the tesc
compound in the low: and high-dome solutions over 21 days ranged from
94% to 104X of nominal values, Homegenelity of the dosing solutions
ranged from 90X te 110X of target. '

Hacernal Toxicicy

Marsallty/maribundtiey: Compound-related mortality was observed at
10 mg/kg/day. Four of 16 does (25%) froa this dose group died prier to
GD 12 (CDe: 9, 9. 10 and 11). Necropsy (data not shown) revealed the
= -~  f{ollowing in some or¢ all animala that died: sloughing of che sssphageal
lining; sloughing. hemorrhage and/or distension of the glanduler ana
nonglandular portion of the stomach; color change, fira toxture, and/ior
consolidation of che lungs; gas filled intes:ines, reticular patter= in
the liver and distended urinary bladder; and trachea with mucold fluad
or material, . : )

o /go.z;
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Aborsiong:  No ahortions vere noted. Orie and two does &c 10 and

1 mg/kg/day, respectively, delivered early and were consequently
excluded from the atudy,

Clinical absesvacinng: Compound-related mavernal clinlcal signs were
observed in does at 3 and 10 mg/kg/day, A suamary of clinical signs
obsarved during the dosing peried 1s presented in Table 1.
Labered/audible respiration, hyroactivity, gasping, and locse feces wco
not observed in controls and therefore, were considered to be
compounnd related.

: Compound-related effects on weight gain were observed o
3 and 10 mg/kg/day. A summery of maternal body weight gain for selec:
intervals is presented in Table 2.

Body weight did not differ significantly amoung groups at any time,
although at 10 mg/kg/day it decreased below controel by 10X and 9% on
days 19 and 24, respectively (data not shoewm). Body weight gain
decreased significantly during the dosing period ac 3 and 10 sg/kg/da-
and increased nonsignificantly during the puatdesing pericd ac
10 mg/kg/day (Table 2). Overall weight gain during the entire gestes:
vas only 68% and 61% of control at 3 and 10 mg/kg/day, respectively
{Table 2). A cleser evaluation of weight y:in data duriag the desing
period (GDs 6~19), revealed significant decreases at 10 mg/kg/day on
CDs 6-13 and 13=19 and at 3 mg/kg/day on GDs 13«19 (data net shown).
closer evaluation of weight gain data during the postdosing peried
(CGDs 19-29), revealed a significant increase at 10 mg/kg/day on
ODe 24-29 (data not shown), Correated body weight gain deereased
significantly (»2 fold) at ) and 10 mg/kg/day (Table 2).

! No compound-related necropsy findings vere
observed in any dicge group at scheduled necropsy (data nat shown).

chion abgervations: Cempound-related affacts were observed

.at 10 mg/kg/day. A summary of cesarean section data is presented in
Table i, i

At 10 mg/kg/day, a siguificant incresase in the number of cead fetusas
per licter wes ohserved compared to control. The number of dead fotu-
did not increase lu a dose-related manner, Howsver, in the abaence of
hiscorical control data that would demonstrate the opposite, the
reviewers conaider this finding te be compound related. The weawn fata
body weights (34.88-15.%7 g) were lower (13X;: nonsignificant) than
controls and Jere outsile the range for the historical contrela (240
Therefors, this decresse was conrsidered to be compound related,

' . .
o compound-ralated anomalies were observed at any dose level. &

sumpary of selected oxternal, visceral, and skoletal malformations iz
presented in Table &, '

: S
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Exscroal suaninacions: One fetus at 10 mg/kg/day exhiibited muleiple
malformacions including clubbed 1iwbs, scoliosis, and short tafl

(Table 4). Another twe fetuses from one litter had rigld jofnts. 1Three
fstuses from different litters at 3 mg/kg/dsy exnhibited & :{ngle
malformation each (gastreschisis, usbilical hernis, and dowe.shaped
head). One additvional fetus at 1 mg/kg/day also exhibited
gastroschisis, Variations eccurring in a1l dose groups, included
ecchynosis of head and/or trunk and extresmities and dowe-shaped head
(data et shown),

Yisceral examinaiions: One, four (one lictery, five (4 litters), and
one fetus(es) from eontrel, 1., 3., and 10-mg/kp/day dose groups,
respectively, had a dilated laceral ventricle with depressed tissue
(Table 4); a kidney vas missing from ihe came fetus (as ebove) from the
10-mg/kg/day group. Sin fetuses (5 licters) from the centrol group and
three fetuses (1 litters) esach from the 3-und 10:ag/kg/day dosa groups
had wiseing agygous lung lobes. Among two control fetuses from sepsTate
iicters, one had a short ureter and another had & missing urinary
bladder. At 1 mg/kg/day, ons fetus had & sissing evary while anether
had a missing uterine horn, The gall bladder was slising from two -
fetuses (ona litter) and one fetus at 1 and 3 mg/kg/day, respeetively.
Other ineidental findings included uabilical hernia in one fetus at 3
#g/kg/day and gastroschisis in one fetus sach &t 1 and 3 mg/kg/day, The
incldence of notie 6f these malformations was signifleanely higher than
control. Variatlens, ceceurring in all dose groups, consisted of hsare,
ventricles, liver, and stomach in sddition to fetal atelectasis {data
not shown). ‘ ’

3 ! One fetus at 10 mg/kg/day exhibited multiple
skeletsl malformations vhich involved thoracic and lumber g8ntra or

arches, sacral vertebrae, and ribs (Table 4), In addltion, lateral
seoliosis was seen in 2 fatuses (2 litters) in the control and 2 fetuses
(1 litter) tn the l0-mg/kg/day dose group. Extra lusbar avch ¢#8 was
seen {n one fatus each from a control and l:mg/kg/day dose groups; in
addition ane fetus from the later group alsc had an extra lusbar centrunm
#8. Duplicated sternebras vere seen in otie fetus each from esntrol and
3:n4/kg/day dose groups. Variations, ocourring in all dose groups, were
noted in the cervieal and thoracle cencra, lunbar arches, caudal
vartsbra, ribs #13, frontal, pariecal, hyotd and publs bones,

sternebrae, scapulae, phalanges and metacarpals and setataraals (data
not shown). .

The reviewn  have completed an Acceptanc- Criteria cheek lise
(Attachment .) to be ineluded wirh che svaluation of the dtudy,
Ceiterion #9 (foed consumption) vas not satisfied.

————
-
4
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Tasr Materisl Analvees

The purity sf the test compound was confirmed. Concentration,
homegeneity and stability analyses of the test compound in the wvehicle
revealed values within the acceptable range of 110X of target.

Hagernal Toxizity

Compound-related maternal toxicity was observed at 3 and 10 mgs/kg/édsy.
1c was manifested as increased mortality (25% ac 10 mg/xg/day),
elinieal signe (labored respirstfon and/or audible respiration, looss

feces), and decreased body weight gain (3 and 10 mg/kg/day) during the
dosing period.

Based on these results, the NOEL and LOEL for saternsl toxicfey were 1
and 3 mp/kg/day, respectively.

Developmental Toxicity

No compound-related anomaliss were noted. However, aitered groveh
(evidenced by decreased fotal body waighty and sn incressed number of
dead fatuses were observed at 10 mg/kg/day. Consequently, the NOEL far
developmental toxicity was 3 mg/kg/day: the LOCL was 10 wg/kg/day,

Food cgns&ap:ion data vere not provided, However, the test mazeris} vaso

administered by gavage, and therefore, this deficlency doss net affect
the {nterpretation of study results, '

The historical contrel daeca ¢ the lncidchca of dead fatuges/liveer wig
not provided; thase data would have been usetul in centiraing the
compound-related deaths {n pups.

£. CORE CLASSIFICATION: Minimum. This study sat{sffes suldaline
requirements (B83.3b] for a developmental gokicity study {n rabdley ead
1s acceptable for regulatory purposes,

Haternal NOEL « 1 mg/kg/day

Maternal LOEL = 3 ng/kg/day based on elinical signa
and decreassd body veight gain

Developmentsl Toxicity KOBL « 3 ug/kg/day

Developmental Toxicity LOEL « 10 mp/kg/day hased on decreasea fetal
body welight and an increased
nusber of dead fetuses

F. RISK_ASSESSMENT: Not applicable .
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TABLE 1. Inaidence of Maternal Clinical Observatfions During Dosing Peclcds

Hirdima® 3 '_"—W . 0 Y

Myosactivity 0 ] F§ L 7
Lotored respiration ] ] ) “
Audible Fespiretion ] 6 3 e
Gasping 0 0 0 Z
Abdomindl breathire 0 1] ¢ %
Slow respiration 0 0 F§ &
Loose feces 1 2 3 3
Blood on paperboerd 0 0 0 .
Perioral wotneoss ¢ H i %
‘Dets wera entrected from study maber Si%, tabie 6,
“ore then one clinfeal sigA may be found in ore snimal.
“Sioniticently different from control (p«0.61)
TABLE 2. Body Weight Cain (g)*
Prior to gntire Car ;
bose bosing Bosing Postansing Jestetion sx;“mw t
Grew Betiod Period Porios Petios gy
(%g/kg/diys.  (GO8 D=6) (608 619 (D8 19.29) (008 u2; (34 Gty
Q 151, 131,2¢ 154.2 106,46 111.5 135,46 41,1 198.2 43,3 148,48
1.6 1807 98.3 85.7  150.9 81,2 12,7 4284 28,2 S8 2103
3.0 1204 872 LA N A XY w34 .8 .S e
10.8 18,2 .7 «{59.7 288.1" W 12 152.6 126.2 23 27,0

‘Dsts were entrested from tudy maper 514590, Tables 3 arnd 7.

®Corrected bedy welght change ® (Rody wsight on G0 29 - bady weight o @0 0) - ¢ravid wiens mighe
‘nesn 8.0

‘#igniticantly different frem gontrel (p<0.08)
“‘signiticentiy ditferent from control (peG.01)
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Oz b
TABLE 3. Cesarsan Section Obuervationse
e

Forameter ¢ 1.0 . 10,
No, shivals assiored 14 16 18 16
0. snimals pregnont 1% 15 15 1%
Pregrancy rate (%) "} 9% 9% &8
Raternal wastage

Ka. d1ed/nonpregrant (] 0 [ ]

W, died/pregrant it ] 6 'y

NG: PONPreghant P s 1 2

Ko, sborted/edrly dalivery ] 4 ] 1
Gravid uterine weight (g) 5278 78,4 508.9 $00.8
Littars w/tive fetuses 14 i3 15 9
Totat corpora tutes 158 137 140 o8 (4t

Corpors Lutee/dos 1.1 2.0* 10.5 1.3 10.2 1. 19.9 s
Totstl implentations 1% 125 149 ot oyt

irplentat ions/doe 9.3. 2.4 9.6 1.3 9.% 2.0 10,9 2
total Live fetuses 120 117 143 21 (e

Live fatunes/doe 4 2.9 R 1.9 9.% L8 %0 4
Yotal resorptions ] 4 $ 4

Earily ] 4 4 &

Late 0 ] 1 ¢

flesorptions/dow 0.6 J.9 6.3 0.8 0.3 1.0 0.4 1.3*
Total dend feluses i 4 1 Py

Desd tetuten/dos 6.1 6.3 0.3 0.8 0.y 03 NS
neen fetal weight (9) “.e 3.4 0.8 4.0 40.2 4.8 3.5 s
préinplantation loss (%) 114 9 ? ¥
postinplantetion loss ¢%)* ? [y & 1
§7.: ratio (X male) 8 14 46 o4

"Date were eatracted from study muber 51590, tables 2, 7, 8, end Appendix 3, Tatie 3,

“mesr 8.0,

“Yotel mmper of Litters ingluded In coleulation
*Eacludes onlseis fourd dead of resoved from -

“Catculated by the reviewers (but not enalyted) wsing indtvidusl dets

“Signiticently different frem control (pe0.09)
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 TABLE 4, Sumsary of Selected Fotal Malfornations?

R >
tirdings : § ) 16.6

No. fetuses (litters) exsined 120 (143 17 ¢13) 143 €98) &t €95
External Examinalion
tiubbed ine(s}
Statipais

Shart tail
Gastroschiels

figid jointes)
Ubiiidal ReFmia
Dode: shsped hesd

th

OO
OO QOO
- Des € © @
DO PR e

Total 6. fetusas (littera} with
oy enternal malformetion 1} 1 ¢
yiscecal Framination
Short ureter
Laterst venitricle dilated,
stinsue depressed
MHinairg aivgous lung lobe
Gastrosehisis
usi{ical hernts
wissing <Lignay
gt bladder
soedty
sutefrine horn
- suf tndfy blodier

e
b

) hH

.
>
-l
-

(53 th

G RReO O
LY
-
-

AT R LRI - —n
DG AE) b
BT AN O

Totat no. fetuses (Litterd) with
any visesrat malformation

Sheietal Esmmingtion

(atersl acotiosie

thoraeic contre « fused

thoractic erches « fused

1horazie Arch~s Bisshepen

All ludar archés migshepen

Lurdar asches * fused

Loter centra * fused

LusGar centrul fused to sreh

Last Tharacic centrun fused to

firet (RBAF

Lateral rotation of Luwdar

vertebral segments

Eatre (umder arches #8 - unilaterst
+ pitaterst

£atrd lumbar centum M

fragnentation of secrol vertebsal

(-2

$3)

-
~
b
-
-
-

124/

[ J

t4)

133 )

ek B ol kAP

w00 0 COOIDOBO
g

QO -

-

Sepants
Scraniied onsification eites at tip
of tail
Rib (5)c  fused
211 misaing
. M1 misking
Kxtre +id 213 bent
Sternebrae ouplicated

,OOOO00 @ OO0+ © OHIJOSOOMN
~BROIDTH D AN @ DBYOOCTIAIIIO

OV OoOL ©
[« B ]

fotst no. tewan'(luuu) with - c-
ary skeletal malformetion [ 343

-
-
.
'
~
. -
—

— 138l 19, fetumes (Vitiere) withr - - e . . e - R
any met formation 11 (A} ¥ ¢3s 13 (73 )

“Bats wers eatrected From study fusber 519y, 1tDle ¥,
Jore than one type of enomalien say be found in ore fetus,
Signitieantly diftfersnt from control (pe0,%) on o Litter basls

10
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ATTACKNERT |

63 ferstology Studies
ACCEPTANCE CRITERIA

Goes your Stutly mest the foflicwing scceptance criteris?
f. XES. techaicai form of the active ingredient tested.

2. s At tesst 30 pregrant snimiis/dose group for mice, tals, of hamiers ate
availatile, At Least 12 pregnent inimsis/dose Grog for rablits ste

svaiisble, )
PR 1 I At the hige dose, overt meternal effects SUth ax STIORT weigh?! loss are
reporied (6F & LiImit dose §s given, 1,000 mg/kd).
6" JEQ. At the low dese, ro devetepmental toatcity is feperted,
S, JEL.  00sing durstion s éf lewst Awing the period of najor orgaogenesis, tut
sy eatend up 10 one dey Prior to term,
6. _YES.  Anslysis for test materist stsbillty, hemogenaity, snd sencentration in
dosirg mediuw, .
7. Jmes individuat deity observations,
5. _YEL  individuet beddy weights,
9. x4 irtividust food corsumption,
6. 1S Necropsy on all animels,
i1, Y£§ Individual uterifie exsminetion, including nusbars of fetsl deaths, earty
and late resofptions, and viabie fetuses per cax, .
12, I8, ML ovaries exsmined to determine mater of corpors lutes,
13, _yfs_ indivicuat U, ter weights and/or individust tetal weighta/een/iitter,
1, RS, Indivieal fetal externst exsmination,
15, TE8. Individuat fotal sheletal examination fer 1/% te 1/2 of eech litter for
tedents end all for ratdits,
16, TES Individuat fetal soft tisour examination,

Criteria merked ~ith sn * are supplomental, may nct by remuired for every study,

11 /6?\
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Cufdelinie Series 83-4: Reproductive Texicity

" KPA Reviewer: Robert Fricke, Ph.D, . Signature: %‘;’ﬂ
fRevisvw Sectton 1V, Toxicelogy Branch 11/HED Date:

EPA Section Mead: Jess Rowland, M.S. Signature: Josn 0508,

Reviev Section 1V, Toxicolegy Bransh II/MED - Date:

DATA EVALUATION REPORT

STUDY TYtE: Reproductive coxteity (rats); Guideline Serfes 83-4

ERA IDENTIFICATION NUMBERS
RE_BARCODES SUBMISIION NQ.:
D188679 | 8436173
D189620
B.L. CODE: 069149 CASMELL NO.: = 33iAa

HAID SUMBER: 1804501
TEST MATERIAL: BARDAC 22
SYNONMs: Didecyldimschylammoniuachloride
SPORSOR: Lenza, Ine., Fair Lawm, NJ
STURY NIMRER: 52-648
W: Bushy Run Research Center, Export, PA

IITLE OF ARPORT: Two-Caneration Reproduction Study in Sprague-Daviey (CD®)
Rats with Didecyldimethylammoniumchloride Adainistered in the Dlet

AUTHOR: T.L. HNeeper-Bradley
REPORT ISSUED: February 1, 1991

CaNCilsiong In a two-generation four-liteer reproduction atudy, Ch®
(Sprague-Dawley) race vere fod BARDAC 22 in the diet at dosage lavels of 0,

300, 750, or 1300 ppa (during premating, for males 20, %0, or 103 s
and for females 24, 61, or 122 mg/kp/day, respectively), . 8g/kg/day

Parental NOEL = 730 ppm (56 mg/kg/day)

Parentsl LOKL = 1500 ppm (11) mg/kg/day) based on decreasad body
welght/body weight gatin and food consuaption

Rspndueﬂve NOEL « 730 ppa (96 ug/k;}day)
-~ Raproductive LOEL = 1500 ppam (113 mg/Ma/da

wy R
¥) based on decreassd mean y
body velght/vaight gain during the pestnatal pax R

eclod

e
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Cuideline Series 83.4: Reprodustive Temicity

CORE CLASSIFICATION: Oufdeline. This study meets the guideline requirement
{83-4] for a two-ganeration reproductive toxleity study in rats, and is
acceptable for regulatory purposes.

A.

s on T
'J?/J
MATERIALS
lese Cospound
Purity: , 80.8%
Detigription: Vidcous honey-colered liquid
iot number: B-1889
Dates Recaived: August 13, 1987; Hovembar 24, 1987
Conitaminants None reposted
Storage: At room tamperatuge
Yehiels: :ons used; the test material was administerad in the
fer,
Tose Animale
Species: Rat
Serain: Crl:CD% (3D) BR
Souree: Charles River Breeding Liborscories, Kingston, WY
Age! Approxinately 6 weeks at study initiation
Weight: Fy males--186-229 g at study initiation
Fo femalea--137-170 g at study initiscion
SIUDY DESLIGH

This study was designed to assess the potenctilal of BARDAC 22 to cause

reproductive toxicity when acainistered continuously in the diet for tve
gsuccessive genarations, :

Hating: After 14 days of acclimatization followed by 70 days of diezary
treatment, Fy, females wore mated with males from the same group in &
ratio of 1:1 until a plug or sperm was detected tn a vaginal asmear,

After 7 days of mating, females failing to mate were mated with
previously unsuccessful males from the same group. 1If afrer an
sdditional 7 days fesales had scill failed to mate, they were mated with
yet another nale from a previously unsueccessful pairing for a third 7 day
period (for a maximum mating period of 21 days). For females falling to
show avidence of successful mating after 21 days, the last scheduled
mating day wvas considered GD 0. After weaning of the Fir pups, Fy; females
were rested for 10 days and then mated again. During the second mating
vhen possible, previously nonpregnant fesmales and males failing to i:ﬁuéq
pregnancy were paired with other successfully mated animals. Females
with no evidence of aating after 7 days ware paired s second and a third
time using the same procedurs as in the Fy, mating. '
Following 70 days of distary treatment, 7, animals wera paired in a
similar fashion as desccibed above. S8ibling Batings were avoided,
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¢ Food (Cercified Oround Rodent Chow® $3002, Ralsten-
purina Company, St. Louls, MO} and tap vater were provided ad 1ibifug and
vere anslyzed for contaminants. Tesperature snd humidity data were
recorded continucusly (no detsils given), and & 12/12-hour lighe/dark
cyele vas maintained.

Group srrangsment: Mated animals wvere distributed smongst four groups
using a computer-generated randomization procedure based or body weight
as follows:

biletary Huaber Assigned per Group
Test Level : ) A .
Oroup (ppm) Males Females Yales Females
tontrel (1] 28 28 ri | 28
Lew dose 300 28 28 28 28
Mid dose 750 28 28 28 18
High dose ' 1500 28 28 8 28

Diet presaration: The test material vas adeinfstered in the diet for tve
consecutive genarations, Test dlets were prepared weekly and stored ot
roos temparature, They wers adjusted for purity; corrections ware meds
for the loss of othaneol during preperation. The premix was prepared by
mixing the teat material vwith ground feed in & Hobart mixer fer
approximately one hour, The proper concentrations ware achieved by
diluting the premix or higher concentration dlets with rodent chiow and
mixing for an additional 13 minutes, Stability and homogsnelty of the
test material in the dlat wers analyzed prior to study initiation,
Coticentration was analyted weekly for the firs: four waeks of the study
and then on samples of test diets from every fourth preparstion.

a : Tha dosages were selected based om the results of &
2-week and a 90-day dlietary studies in rats performsd &t dushy Run
Research Center. The references and results of thess studles were not
provided,

A ¢ During the premating period, animals were exasinmed twice
datly for mortality and moribundity and once dally £or clinleal signs of
toxicity. Body weight data were recorded woeekly during presating and for
femalas on days 0, 6, 13, and 20 of gestation and G, 7, 14, and 21 of
lactation. Male body weight data were recordsed veekly for the remainder
of the study., Food consumption data were recorded weekly snd for femsles

at three: to four-day intervels throughout gestaticw and from day 0
through 14 of lactation, '

The following data vere recordad for each litter:

- Number of live and dead pups

Individual pup welght--a% birth and on lactation days &, 7'. 14, 21,
and 28

. Sex and gross abnormalities--daily

3
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Uteri of apparently nonpregnant females were stained with potassfua
ferricysnide to detect sarly embryonis l-es.

On day &4, pups were randomly culled to 4/sen/litter whenever posmible:
culled pups were examined externally, sacrificed and discarded. Any ey
dying during lactation vere necropesied to imvestigate cause of death,
Twenty-eight male and 28 female Fy3 pups were randoaly selected as |
parental animsls. All F; pups not selected for nucropsy or for che ¥,
parentsl group vere examined for gross external abnormalities, ewthanized
and discardsd. For both generations, the pups vers vearied on day 21
postpartum. The weanlings, however, remsined togsther as a licter umtil
postpartux day 28, at which time they vere efther selected tatidoealy fec
necropsy (10/sex/group), euthanized (remaining Py, and Pep pups), oF
selected to be parents for the Fy generationm (now referred to as ¥
adults). . '

Parenital anfmale of toth generactions and 10 pups/sex/ganeration/group
vere sacrificed and necropsied after veaning on day 28. The tissues
listed below were preserved in 10% neutrsl buffered formalin solutien.
Histopathology vas conducted on these organs fros the contrel s~
high-doss groups, Any of these organs or tissues showing gross
alterations were alsc evaluated microseopieally {n the lov: and mid-dess

groups. )
« Groas lesions . Ovaries
. Testes v/epididynes - Utesus
. Seatnal Veaicles . Vagina-

Prostate glands
Testes from adult males that did not sire a 1litter ware alse examined -
histolegically.
dfatlacical sualygis: The following analyses were conducted.

- Parametric daca-- Levens’s test for equal variances, ANOVA, end t.
tests correctod by the Bonferroni sethed

. Nonparametric data-- Kruskal-Vallis tesc followed by thes Haem-
Whitney U-test

. Frequency data-- Fischer's exact test

sesplisnce:

. A signed Statement of No Data Confidentfality Claim, daced January
11, 1991, vas provided, . - -

. A signed Statemant of Compliance with FIFRA CiPa dasad January 1] -
. and 12, 1991, wvas provided.

. A signed Q_\uliey Msuunés Statesent, dated February 1, 1991, was
provided,
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« 4 signed FIFRA Flapging Statement, daced Janusry 11, 1991, wes
providad,

EESULIS

Fest Material Apalyels: The mean measursd concentrations for the three
dose levslg used in the study canged from $3% to 109% of nominal walues
Hsmogsnelty analyces reVealed concentrations from 95% to 114% of mumissl
values., Stability of the test materisl over 21 days in a cloted
pelyethylene eontainer at room temperatucs was 96%3«107% of targes:
tability over 14 days in an epen glass jar was found to be 9(i~10D6% of
tatget,

Syarenic Toxleity

Horrality: HNo compoutid-related mortalities were obaerved in efther sex
ot generation. Incidentel deaths/moribund sacrifices ate described
below, '

in the ¥y generation, ot 1500 ppm, one male was euthsnized after a capin,
aceldent on study day 21, Necrepey rovealed an oral/pharyngeal
maleaclusion, gas filled Gl trset, trausatized head. derinasel
endtustation, and bealn hemorrhage. One sale fros the 750 ppa group was
eacrificed moribund ot study day 170, Necropsy revealed stalned skin.
hydroneplirosis and kidney nedule, and dilazation or distension of the
urinary bladder with caleulus, One male from the 300 ppm group was
euthanized ofi 8tudy day 146 because of travssa, ligsropsy revesled staisc.

gkin, necrotis tall, inersased size of the sub-mendibular lysph rods, a.
& mess at bone joiat.

Thers vere no inclidertal deaths/moribund escrifices tn the ¥, generaticn

Chintgal obserxvapions: Ne cempeund-related clinical signs were oZsermd
in elther sex or puneratien,

Body veighs: Cospound-related effacts in hedy veight and bedy wezght
galn vere observed in both sexes and generstiens ac 1500 ppm. Suoamariss

“of body welght and body veight gein deta for seiccted {ntetvels ese

presented in Tables ) and 2. Detulled results sre discussed below

For Fy males, budy weight (Teble 1) was significantly (9% p<0.0%) low
at 1500 ppn during weeks 1«10 of presacing, and during weaks 11 amd 1% o
wating (6X); and et 700 ppm during week ? of precaning (4% pe), 983,
Bady weighl gain (Teble 2) for males at 1300 ppm was lower than centrst
during veeks O-=2 and =& of the presating peried (al71: p<0.01) amd week-
25=26 poatmating (=453; p<0.01). An incidental tnereass in body weighs
gain vag goen in this dose group during weaka 15«15 and 26=27. az 740
pem, Lt vas sleo sigaifledntly veduced during veeks O=2 and 6«3 of the
premaring perled (293 pd.01) and during wseks 16=1% {332 p<0.0%3 e
2326 (L0 p<0 01} peaczacing, An (ncldoncal increame in body wesght
gain for thesw walas vas seen during vesks 15~16 (423 p<0.05) and 2011
(120%; p<,0L).

7
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For ¥, females, body weizht at 1500 ppm (Table 1) was significantly (a41;
p£0.05) lower than control on weeks 1, 2, 5, 6, 7 and 9 of the premscing
period; days O, 6, and 15 of the first gestation (a5% p<0.05): day 7 of
the first lactation (4%; p<0.01): and day 0 (7%; p<0.09) of the seccad
lactation, Body veight gain (Table 2y at 1500 ppt was lower (a31X;
p<0.01) compared to control during weeks O=1 and 4~5; an incidental
inaresse in body weight gain was noted at 790 ppa during weeks S«6 (62%;
p<0.05). Sporedie decreases and increases in body weight gain in ell
three dosage groups cLrerved during the two gestation and lactation
periods were considered incidental (data not shown).

For Fy males, body weight (Table 1) at 1500 ppn decreased (26%: pe0.0%)
during weeks 0«16 (premating, mating, and postmating). Significant (26%:
p<0.05) increases in body weight were observed during weeks 17-27 (with
the exception of weeks 22 and 26) at 750 ppw and during veeks 6=-10 of
premating (a5%; p<0,05), and veeks 11=23 of mating and postmating («6%;
p<0.05) at 300 ppm. Body weight gain (Tabls 2y at 1500 ppm was reduced
slgnificantly (17%; p<D.01) during weeks O-1 (premacing) and 12-13 (ailx:
pLo.01), but on week 20, {t was significantly higher than control (>200%:
p<0.01). Other incidentel incresses (n body weight gain occurred at 750 .
ppm on weaks 6+7 and 15-17, and st 300 ppm on weeks 5=6,
For F, females, body weight (Table 1) at 1500 PP vas significantly ¢a27X;
p%0.05) lower than cuntrel en weeks 0=10 of the premating period; days 0
and 6 of the first gescation (a73%; P<0.05); days 0 and 1% of the second
gestation (28%; p<0.05); and day O of ths first and second lactation
periods (aBX; p<0.05). Body weighe gains (Table 2) of these females were
significantly lower than control on weeks O=] (23%; p<0.01) and 8«9 (42} H
p€0.01) during premating. Wich the exception of & 20% decrease in bady
welght gain &t 750 ppm during the firse week of premating, the be.

weight gains were comparable with controi at 750 and 300 ppa. Sporadie
deereasee and inereases in body weight gains in all three cosage groups

obeetrved during the two gestation end lactatlon periods vare consideced
incidental, '

d.L ¢ Compound-related cffects were observed in food
consumption during premating at 1500 ppa in both saxes and generitioes
sporadie changes in fnod consumption at 750 and 300 ppm vere not

congidered to be compound related. ., sumnary of food consumption dace
for the selected intervals g presented i{n Table 3.

For Fo malen, a significant decrease (a26%) in food consumption was noted
at 1500 ppm during veeks 0«10 of premacing (except for weeks 7-8) ang
during weeks 17«19 and 25«26 pestmating. Incidental decreases (25%) 1a
foed eonsumption were noted at 750 Ppa during wesks 0«2 and 18-19,

For ¥, fomales, food consuaption decrossed (27%) during veek O-1 and 3-¢
of premating. 1t vas comparable aaong all dose groups during gestacien
and lactacion (except for an indidental tnersass at 300 ppe during weehs
0«4 of the seecond gestation).

For Py males, 4 significant decgease (27%) {n food conAuRpPELion vas noted
at the 1500 ppm during weeks 0=7 of premacing, Signtficant {ncreases
(26%) in food consumption noted at 7%0 ppu during weeka 1)«14, 15«17,

20=21 postmacting and at 300 ppm during and

weeks 4~18 of premating, mating,

76
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and postmating (except for veeks 16«17) were not considered to be
compound related.

For Fy females, food consumption was significantly (27%) decreased durin
premating weeks /=10, encept for weeks 6=8. It was comparabdle anong al.
- dose groups during gestation and lactation periods,

Isst mageris) consumptio The mean test material consumpeion
(mg/kg/day) for both sexes during premating vas as follows:

Dosage Croups

[poay
Sex 300 750 1500
Males
Fy 21.1 52.6 104.2
Py 19.4 k8.2 i01.0
¥y 23.2 58.7 i19.8
Qress i No compound-ralated gross or histologle findings

vete obsetrved in elither séx or generation.

Reproduccive Toxiaity: Compound-related reproductive effects vare
obrerved at 1500 ppa and co.slsted of decreaged body welght /welght galn
in pups. Sussaries of thels 4ffects are presented tn Tables 4«7,
Detailed results ara discussed below,

For Fy, and ¥y, pups, Lody veights (Tables 4 and 9, respectively) vere
significantly reduced vompared to contrel on days 21-28, Beody weight
galn (Tables 4 and 5, respectively) for these pups vere 214 (1) and
816X (Fyy) lower than control on days 21=28 and 14=28, respectively,

For Fy, and Fyy pups, body weights (Tables 6 and 7, tespectively) ware
significantly reduced on days 28 and 1428, respectively. Body wefighe
galns (Tables € and 7, respectively) for hese pups vere allX lowor than
contrel during days 14 (males only) to 28 and (=28 (excepe for days
7-14), respsctively. The signiftcant increase in sex ratio {n Fis pups
at 1500 and 750 ppm were not considered to be compound related,

No compound-related eftects were observed in the elinical or pathalogica
findings {n pups frem any llitter or getieration (data not shewn),

a4
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cat Maserisl Analyses: The pu:ity'ol the tust compound in the test diec
was confirmed, Concentration, homogeneity, and stability senslyses
revealed wzan values vithin 2143 of nominal values.

Perental Joxicisy: Conpound-related toxicity vas observed at 1500 ppm in
both sexes and gerecations and consisted of significant redustions in
body weight/weipht gain, and food econsumption. HNo compsund-related
effects wers geen in mortalisy, clinfecal signs, or gross or nmleroscopic
observations, '

based on these results, the MOEL and LOKL for parental texlaity vere 750
and 1500 ppm, respectively,

;. Compound-relaced reproductive toxfeity wvas

observed at 1500 ppm. It was manifested as decreased pup body velght and

weight gain during later part of the postnatal pericd., This decrease
oscurred consistantly in boeh gonevations and all uatings and vas most
likely u consequence of the pups starting to eat the dlet on their own.
However, owing to the potential consequances of alterad growth in such
orgat systems as the lmwune and nervous systems, vhich are not fully
developed until adulthoed, these effects are considered to be

biologleally significant. Mo compound-related effects were obssrvad for
any other reproductive pdarameter,

Based on these results, the NOLL and LOEL for reproduc ive toxicity were
750 and 1500 ppm, respectively,

Parental toxicicy NOEL = 750 ppm (56 mg/kg/day; :
Parental texicity LOEL « 1500 ppa (113 mg/kg/day) based on decressed body
weight/veight gain, and food consumption)

Keproduexive toxleity NOEL = 75 opm (%6 wng/Kg/day)
Heproductive toxieity LOEL « 1500 ppm (11) sg/kg/day) based on dacressed
pup body waighe/weight gain)

(ORE CLANSIEICATION: Cuideline. This study meets the guideline
requirements [03:4] for a two-generation reproductive toxicley otudy in
rate, and is acceptable foi vegulatory purposes.

RIGK_ASSBSSHENT: Not applicable

/7@.



Guidsline Series 834 Reprodustive Toxieity

Table 1, Body Weight (g « 5.D.) During the Premating Pericd foi Rats Fed
Didecyldimethylammoniumchloride for Two Successive Cenerations®

Study \eeks 0 \ ] % 1500

Lo ales
1 8.6 6.7 u7.8 139 829 W3 Bey 1.2
1 3504 21} 185.4 13,0 1.4 4.8 7 B UK
§ 426.2 28.8 21,2 0.4 154 30.0 5.9 wu.al
? 470.5  35.0 2.9 3.4 Wik 7.0 9.7 .8
¢ §10.6 41.7 8,7 b 5004 &34 75.6 30,6
Lo Lomsiss
1 182.3 103 183.7  10.4 180.8 10,9 7.3 10,7
3 2WiE 94 7.0 N9 30,0 18.6 SNLe W,
5 2%50.7 18,5 %83 22.3 U89 2.9 Ble 185
? 8.6 4.6 267.0 1.5 2508 .6 51.% 203
9 282, T4 23,2 .0 853 %.0 66,3 315
o ales _
{ Wr 28.9 3614 26,4 1%6.0 283 101,64 28,7
3 22,7 8.6 #39.5 3.2 34,2 M8 . e
[ 476,32 31.4 .2 373, e 388 7.4 3L
7 $15.8 353 g ALY $36.2 (3.4 7.3 3.9
g $62.9  ih.b $80.3  4b.8 5408 8.7 993 40.%
£, Eemats
1 31,5 0.8 .0 7.2 ng 19 1971 19,4"
] 235.8 20.6 7.5 2.1 7.0 22.8 M. 22
§ 9.6 28,5 .2 B 3Ly 1.2 b3 I T
H WL D 308.1 2.9 ¥ 28,9 wa.s 7.
9 18,2 2708 3183 20.2 M3 e u

*Uats wers entracted fram Study Ku, 52-648, Tebles 4, 6, 33 and 33,
"Significantly ditferent from control (pe0,03)
““Slgniticontly Aifterent from control (pe.01)
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Table 2. Body Weight Oein (g s $.D.) During the Premating Period for f=-s Fed
Didecyldimethylamsoniumehloride for lvo Successive Censrations*

Study veeks [ 77 g% 1560

£, Maley
s 3 5.7 4.4 79 &3 3.3 48" #4959
3= 4 3.4 84 3.0 7.3 8.8 o3 ns 6.7,
."- ‘ 2‘02 5.0 2‘.0 50‘ Ba' 6.‘ 1’4‘ 5;46
7= 8 16.2 8.7 159 7.3 9.9 5.1 6.8 5.8
Gatd %3 8.0 8.2 S.$ 13.7 &6 60 7.3

Erubanaleg _
te 2 .46 50 8.3 8.6 5.8 6,1 18.5 6.8
3= & 14 42 5.6 4.7 6.8 7.0 1231 5.2
5« 6 7.6 6.7 9.6 S.4 12.6 &7 2.4 t.#
1.8 $.6 . 4.8 3.3 18,9 6.8 5,2 $.6 &9
fei 3 5.9 5.0 6.0° &% 3.8 .3 3.8

£y Males

C fa d 2.8 5.9 . 8.2 W9 82 ;' K B Y
. 8.6 8.9 0.8 9.1, 3.0 7.3 e s.0
£a g . 5.9 By 53 2.8 2. 1 6.6
Ta 8 14%.9 8.7 174 6.8 18.0 4.5 1.6 6.8
910 8.9 18.2 74 2.8 8.6 b.é 7.7 .8

Ei temales
e 3 18,2 7.2 9.7 7.8 .1 5.2 1.1  %.8
3= & 6.9 5.8 10.$ 9.0 13.2 1o 0.0 6.3
S & 6.2 2.6 9.4 5.8 7.0 7 6.4 5.%
78 &, 1 4.2 5.2 5.9 $.% 6.6 8.4 e.5

Gty 5.4 1.9 4.1 5.0 £.7 85 1.2 4.4

‘Dots were entrected from Study o, 52-448, pp. 19, 42, 85, s 84.
Signtticantly differant from contrel (ped.09)

“‘gigniticontly aifferent from control (ped.0)

10
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Table 3. Food Consumption (g/animal/day s 8,D.) During the Premating Pericd
for Rats Fed biduyldin:hylmonlmhlorm for Two Succeseive
Oenexacions®

Stuaty Guths 3 —pRlaucLl ol ... Vg

Eolhles
1‘ 2 2712 1.6 2’1;3 251 2":7 ’u" 25.3 20,:.
Tu 4 7.3 12 %8 1.1 7.0 20 8.8 2.2,
sd G 28;1 113 ":‘ 3.& Z‘.‘ :As 2‘49 2-‘
! 7. 6 2716 216 “l’ ::’ ”s, '., Z&.f 2:’.
§aif 8.0 2.5 .y 2.7 %5 13 Wt %0
o tetniog
1= 3 0.9 1.8 19.5 1.8 19.3 1.8 e84,
3. & 21.6 2.2 0.1 2.3 202 i3 18,9 1.8
€. 4 0.1 .t 9.8 2,0 9.8 .12 15.6 1.9
7- 8 19.6 2.1 19.¢ 2.2 0.9 2.3 16,8 1.7
9«10 8.9 1.2 9.6 3.1 19.9 2.0 183 1.8
b Hales
fa 2 2.4 1.8 9.7 2.4 9.2 4 235 2.0°
Ty 20,9 2.4 .3 2.4, I | 74 26"
o & .0 2.4 1.s 2.5 s 3.2 %7 1.9
7= 8 26.8 2.7 We 2.9, 0.9 2.3 N4 2.4
Y 27.8 4.1 4.8 .8 9.0 2.8 W4 2.3
£y famaleg
fn 2 2.2 L6 Hs 2.0 0.8 1.9 5.8 1.8
2.4 2.8 FIIS I 4 M6 2.2 19.8 2.6
S & FLI8 I e 19 1.8 1.7 9.3 1.7
7o 8 - 0.0 2.7 .08 1.9 1.2 2.0 9.4 2.0
910 20.3 3.6 Y L8 0.4 L1 s 1.8

‘Dats vare estrected from Study ko, $2-w4d, pp. (3, 44, 89, and 92,
‘Stgniticontly aifferent from control (ped,08)

““Significontly different from contral (ped.0t)

11
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wableli. Effects of Distary Adainhénclcn of

, ldisethryLamsoniumcliloride
on Py, Reproductive Paraneters, Offepring Survivel, and Pup Body
Haipghee .
ey iadsesiR) "
. . W .
g ] i3
ﬁ%‘mi perents) 14 4 g g :
Natingeniioe Uy feaniag)® %5 109 100 0o
Wit g il U5 Retes) %6 100 e 00
FORER  AplIse 8; fenat ’d .+ ] 7 7
*gmgf;ﬁm &% mln;s 82 o ra ] ::
| Gtabi aen 1% 160 100 100 1700
i (owys ) 2.2 2.2 .9 22.1
Rl HAGTI AR ivettitn pupn 2 & % F
Yol . W fups ,
Yy B 284 234 re 384
et 82 317 287 376
bay 2% ‘ 169 " 58 207
Bl i, Yok PGS/ LS Cher : _
Toer b 13,0 5.9 129 14,6
oy 4 . .7 8.0 ro 8.0
Lben s, e €25 10 o » ”»
vistitPrey Bntin (5% o - 44 -
Liftartes 0w €0 120 100 L »
P _ 7.4 7.3 ) 2.0
ey ¥ 185 17,2 7.4 19.3
bl _ %.3 PO 5.3 1.5
bay bt 9.2 53.2 se.9 30.9°
toy 30 9.3 LT "9 .
Hopn pn Bedly weight aain (g) .
thy 1ot L3 1.5 1.4 3.0
ey Pab 17.8 18,8 14,7 17.2
By Thad 21,0 2.2 1.9 17,4
bay 31obd 3.0 36.2 1.1 - N
Sex vates (% miles doy 0) 52 s hid s

*0uth vord ARtracted from Stuay Ne. S2-648, pp, o, ot 3350,

“ork wals dind prior te the mating periog ond,

‘s 8 no patring suitenes sgeurred in the £
ot siied

o4 brevd, ore temele wes

U g fagant (M6, of Dlugs/8patn- pos | tive ferale’ ‘o, of formies { 1
“?gﬁéﬁguu fensiessno. of ssles paired) x 100 patredy » ”’ (80 meins

eFrii iy IAUIKT (ho. of females prepnant/Ne. of Plug*/epererpositive Yaraies) x 1 .
tiftera/io, of meles impregrating feomies) x 100 R tho. of matew """4

‘Bhetae o IAGONT Si f fewe. 00 with tive Lltters/ma. of pregnant fensieq
fLive pieed Indeas ve, of Ppt ive ot Dirth/Totel N, of oe born

Yetabitrew Indens No. of puoe sutviving four deye/ie, of pps Live et atet
"Lactat et IAGANI Percontage of Fos surviving 21 dayestoral wo,

of {ive pups M day & posteouil
“3ignifoanaiy different trom control (pey.01) ’

12 | e 4\




. Guideline Series 83-4: Reproduccive Toxicity

Table 5. Effects of Dietary Administracion of Didecyldimethylammoniumehloride
- onn Fyp Reproductive Parameters, Offspring Survivael, and Pup Bedy

Welghe!
. ﬁmlﬂ.u%t

Farsoeter ¢ 30 1500
Ho, paired (females/males) a8/28 28/27 28728 a1
NG, matings (fenales/mates) /26 Fedrid i8/28 ridris
Mating index (% females)® % %% 100 9
Hating inder (%5 mates)® 9 100 ] 160
pertility fross (% faaq‘(ug‘ 7% 7% o 8
fertitity fndex (X)) mies) 2} T o 8%
Geatation index (%) 100 100 100 100
Gastation lengsh (days) 7 5% . P 22.0 22.3
ko, femsles with livetorn pupe a0 20 16 Fa )
total ne, (ive pups

bay 0 - 66 &5 & 315
bay & precull - 258 288 s 324
pay &1 149 160 11 183
mast nG, Live pups/titter ' :

buy € 11,3 (20 4.8 12.6 (%) AT
bay & precutl . 13.4 {19 14.4 3.1 (4D fo.4
Gisy 2% 7.8 {1 8.3 T ¢iTy 8.8
Live Birth inder (%3° o ” ) »
visbility {ndex (%39 1 : % 1] 97
tactation {ndex (X)" 9 160 " 1]
Mean pup body weight (¢)

bay 1 1.2 7.0 74 7.4
sy 7 16.7 16,1 17.2 5.5
tisy 16 34,1 31.8 34.9 ' 2.4
Day 21 $%.9 5t.4 . %3.3 1.4
Ony 28 7.4 8.3 %93 T6.0"
Mean @ body weight gsin {(g)

Day 1= & 3.3 i 1.6 3.2
tay Tuid 17,4 12,7 17.8 4.4
bay Yhadt 17.8 17.8 18.4 TR
Goy 21=28 5.8 3.9 35.9 H A
Sex rotio (X males day O) L st 93 $4

Toute were SALFSCLET VFoM Staly MO, ;5-33. [--N :3, H nJ}.

*one Fo mele in the 1500 pom group died prior to the F,, Keting pertod end ene o male in the 300 oom gree

died prior to the F, miting period. The urgeired femtles 1n eaeh Jrowp were peired with o previoumly
unsuccussful mala in the smse group, .

“Hating indext (N0, of plug-/spermepositive famsles/No, of femsles palred) 5 100; (Ko, of sales
lepregneting fomales/No, of males peired) x 100

"rujtltlw index: (Mo, of females pregrent/%a. of pluge/opera-poaitive femeies) 100; (no. of meles girisg
titters/No, of males frpregneting females) x 100

*Gastetion indea: Mo, of fevaies with Uive titters/ Mo, of peednant femetes
‘Live BIFth indext Mo, of pups Live st Dirth/Totst Mo, of pugs born )
feiability indext Yo. of pups surviving four daye/Ne. of pupe Live ae Bipsh

"Lactation {mdens Percentege of pups surviving 21 days/Total No. of 1ive Pee on day 4 posteult
““Signiticently different from control (pe0.07)

.-
L 3}
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Guideline Series 83-4: Repredustive Toxtolty

Table 6. Effects of Dictary Administration of Dtdcayxuu:hylmtmm«ﬂa
ot 34 Reproauccive Paraseters, Offspring Survival, and Pup Body

Weightt
d > -

Pacweter ¢ Yof ;@% 1509

No. patred &8 ! 28 x

6, matings (°, parents) 28 a F1d s

Hoting frder (k: feaaleg)® 100 9% B 4

Mating irdex (% aates)® . 100 » 9s i$- -]

fartis iy Index (X femsless® 74 1 93 o3

Fertitfty irdex (%) maies)® n {3 93 o3

Gentation index (3¢ 100 100 109 1o

Gestagion Length (days) : 2.4 Fr ) 22.¢ 22.1

o, ferales with |ivedorn pays 20 ) e ] P2
totat Mo, Live puos
tay & w7 m 151 360
Day & peecull 237 Feg) w2 . 3ls
bay 21 142 15 112 s

Heph G, Live prpis/litter -
bay O 12.4 (20) 14,00 14.0 R s M
Gay & precutt 12,% (19} 3.7 13.7 12.9
bay 21 79 (' 7.7 1.8 8.6
Live birts freed (X3* %% A L) U L 74

Viabitity triex (%) 92 L] 1 ] . ]
Lactaticn Index (%)Y L % ] 1909
Mesn M Bady veight (§)

Bay 4.9 7.2 6.8 6.9
bay 7 16.% 17.1. 14.3 5.0
bay t& 3.0 3.8 2y 3.9
pay 24 51,4 4.0 2.3 &3.6
bay 28 &3 0.4 4.4 3.8

Hetnt puo bovdy welght g8 (4)

Cbay = & 3.3 3.3, 3.3 3.3
Say Tats . 5.7 17.4 16.7 3.9
Doy Yewdt 1.2 19,4 19.4 3,y
Bey 2138 3.2 .4 14,3 35.2°°
Sex ratic (% males day ) b} @ $t [

*hats xere ertracted from Study WO, 51048, pp, 9%, M0m105,

aring indest (%G, of ptq-lmmsg.nmn Tometes/ns, of femsles puired) x 100; (No. of swles
fogn ~grating females/Ne, of seisn peired) x 100

Srapvitity ihdess (Ne. of fermies presnent/e. of pluge/eperm-positive femeless x 100; (X6, of
tivtars/Ne, of seles impregrating femaled) x 100 pos ! e of males airirg

“Gestation indens No. of femsles wi*h tlve Litsers/ No, of pregrant femgics
*Ltve Birth Indert Na, of pupe (ive at birth/Tatel No, of pupw been
'Visbitity index1 No. of s surviving four deysswe. of puos Live ot birth

Tactunion Inders Percentage of os surviving 2% uays/Totel %o, of live D8 on dey & posteull

- o ‘stenrficantiy difrerent from control (ped 09)
“Signiiicantly different from cantesl (p0,0Y)
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Cuideline Series 83-4: Reprodustive Toxieity

Table 7. Bffects of Dietary Adainistracion of Dideayldimethylasmoniumehloride
on Fgy Reproductive Parameters, Offspring Survival, and Pup Body

Veighet '

. R
Parsrmter ] % % 1568
No. paired 8 s 28 i 8
K6, matings (fenales/males) i8/28 373 an& oY
Heting Sraen (%] fmteg)' 104 [ ) 100
Mating iodax (%) nales) 166 &% % 100
fortitity inden (%7 ferales)® 8 o 7 3
Fettility Incder (%) malés)® o8 &3 78 9
Costation indax (%)% 100 160 100 160
Gestation (ength (days). &3 2.1 2.0 .2
Ko, females with Liveborn pbs 1/ 16 21 7Y
fotal ra. live pups

bay © 24 199 2.1 42
bay 4 precult 223 195 an 33s
fay 21 143 : "r 16% 198
Mesn 06, Live pps/iitrer

bay O ’ 11.9 4.4 13.4 13.2
Doy & precull - 11.7 1.2 15.2 13.3
" bay 21 , 7.9 7.3 1.9 18 )
Live Birth index (%)% . " el 100 %
visbility index (X) » 94 97 %
tectation index (%)¢ 100 4 % ”
Reat pup body weight (g)

Gay 1 7.2 ) 7.3 7.0 9
Doy ¥ : 16.9 17.1 16.6 16.1
vay 14 3%.8 .7 33.7 2.4
bay 2t 56.8 55.7 4.6 $0.9°°
pay 26 $1.9 2.2 92.2 8.5
Mean a3 body waight gain (g)

Pay 1= & 1.4 3.5 3.3 3
oy 7=%4 7.3 17.8 17.1 16.3
Doy 14=2) 0.7 21.0 20.9 17.4°°
bay 2128 36.8 36.% 7.7 328"
Sea totio (X males day O) 'Y 10 Y oy

‘Oata weie ortrected from Study No. $2-648, pp. 104, 113118,

Mating incexs (Ko, of plug-/epara-potitive femeies/No, of femaies peired) a 100; (%o, of meins
{spregrating fumeles/Ho. of meles poired) x 100

‘Pertility indexs (No. of fensles pregnant/iie, of plug/epern-positive femsles) s 1005 (N0, of meies sieing
Littera/Ho, of males Inpregneting females) x 100

YGestation indext Mo, of females with Live (itters/ No. of pregrent fumeles
‘Live birth indext No, of pupe Live a1 BirensTotet No. of oe born
'viebility indeni e, of pupe surviving four deya/io, of pupe Live o1 Birth

Yeetation indext Percentage of puos surviving 2t Geys/Tatsl %9, of live mow on gay & postcull
“significently different from contral (pe0.Q1)
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GUIDELINE SERIES 84: MUTACENICIT
IR VIVO MAMMALIAN CYTOCENETICS

NUTAGENICITY STUDIES ‘;
EPA Reviewer: hert Fricke $ignature: 'é 7W<.

Review Section 1V, : Date:

Toxieolegy Branch 11/HED (H7509C) - -

EPA Sectioh Head: Jess Kewland, M. 8. Signature: M 3
Beview Section 1V : -

Toxicology Branch I1/HED (H7509C) Date: et el

DATA EVALUATION REPORT

CHEMICAL: BARDAC 22

L BARCODES: v 0188679. D189620 -
pr, CODE: 069149
sy SION : 8436173

CASUELL NUspER<  331A

STUDY TYPE: Hutagenicity: [y vive chromosome aberratien in rat bone marrow
vells, .

HRID Humber: «307058*@

YNO! r‘ S No. ¢ Didecyldimethylammonium chloride
SPONSOR: lonza AG, Basle, Switzerland and Fair Lawn, NJ

611 ‘AG ! Huntingdon Research Centre, Ltd., Huntingdon, England

LE O ORT: Analyeis of Metaphase Chromosomes Obtained from Bone Marrow
of Rats Treated with POL151

AUTHORS A'llen. J.A,, Proudloek, R.J., and Brooker, P.C.

DY _NUMBER: LZA 24/876]
REPORT 1SSUED: April 1. 1987
ONCILUSTIONA - - . U ! Reported to ba pegative in the rat bone
marrov cytogenetics assay conducted with a zingle oral gavage administration
of 600 mg/kg POLS1 and harvests 6, 24, and 48 hours postexposure, Although

POL5]1 treatment resulted In overt elinical aigns of toxicity and no ntructura:
chromogome aberrations were observed at any harvest time . che perveantage of

Page _g_of_é__
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IN VIV0 HAMMALIAN CYPOGESEIICS

cells with sberrations and the number of aberrations per cell isduced by ti=
positive ervtrol (cyelophospharide at 40 mg/kg) were such lover than
expected.! Therefore, the sensitiviey of the assay to detect a veak
clastogen is uncertain,

CORE CLASSIFICATION: Unaceeptable. This study does not satisfy Cuidelins

LSS

requirement (§84-.2) for genetie effects Category 11, Structural Chroswsoms)
Aberraticns and is unacceptable for regulatory purposes.

A, HATERIALS:
1. Tust Material® FPO151

Description: Yellowish liguid

‘dentification number! Bateh number: E 06130085

Purity: 50.3% (The test material was a 50% solution of the sctive
ingredient, Bardac 22)

Receipt date: Not reported

Stabiilicy: Mot reported

fiatitaminants: Not reported _

S5olvent used! Sterile distilled water (DH,0)

Other provided itiformation! The test materisl vas stored at room
temperature in the dark, Dosing solutieons were prepared {mwedistely
prior to use. The report did not indicate whether purity adjust-
ments were made of whether analytical determinationy on reprefents:
tive dasing selutions were performed.

2. tontro) Materials:
Negative/route of adeiniatration: None

Vehicle/final concentecilos serute of adainistracion: DH0/2C mbl/kgs
oral pavafpe

Postrive/final dose(s)/route of administration: Cyclophssphamide (:?)'
. was prepared in sterile 0,9% saline and wae adsiniscered once by
intraperitoneal injectiop at a dose of 40 ag/ke.
3. gt Compound:

Route of administration: OQral gavage

Volume of test substance administered: 20 ml/kg

- R dgoeta, P, Sems, R, Dohnateva, 3 119381 Balationship Betwesn sapetimwniol reliilh TS Sumeis
and man 1. Cytogenetis analysis of DANG GAFEIW LLIUFY IRduced by e singls €338 =1 GV rphnepirems de
Hutat Kes 31 247:3%

Page _J_of 4
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Dose levels used:

(8) Agute doss rapge-findine study: 200, 400, 606, 800, and
1000 rg/kg (2 males and 2 females/treatmant group) were tested i:
phase 1, and 600, 800, 1000, and 1200 ag/kg (5 males ane
5 females/treatment group) were tested in phase 2.,

(b) Cytogenetics mgany: 660 mg/kg (5 @ales and $ females/Creatment
group/sacrifice time)

es! imals:

(a) Species: Hat Serain: _grf ob Aga! Bot reports<s
Weight: 452 ‘ mittal (males and temales)
Sex: MHeles and foemales Source: Chatles River UK Led |
Margate, England

'

(b} Number of animals used per dese:

¢ Treatment group: 13 wales _15 femalew

¢ Positive control: __ 5 males i f6BEles

¢ Vehicle contrel: _15_ males 15, females

Nete: A sscondary dose group of one male and one female rec:ivin,
the high dese was included fur use in case of ®orfality in the

primary high-dose group, One high-dase female in the secondsry
dosing group was used in the study,

(c) Properly maintained? Yey,

B.  IESL JERFORMANGE:

1.

Test eumpound

Desing: _ % once woemen EWiC® (24 hours apart)
other (deseribe):

Sampling (after last dose): ... b hours 12 hours

X.. 26 hours __x 4B hours m— 12 (BaTK all thaz are
appropriace) :

other (dascribe):

Negative and/or vehicle control

Desing: .. once tvice (24 hours apart)
sther (desdribe): ‘

Page 4 of 8
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Sampling (after last dose): _ ¢ __ 6 hours 12 hours
.. 24 hours X 48 hours 72 (mark all thac are
appropriate)
other (desaribe):

Posftive vantrol

Dosing: _ x_ once e EWL6E (26 hours apare)
e, OtheF (describe):
Sampling (after last dosey: ___ __ 6 hours . 12 hours
% . 26 hours 48 hours 72 (mark all that are
appropriste)

.. Other (desaribe):

Administration of spindle inhibiter

Inhibitor used/dosa: Colehicine/t mg/kp

Adainistration time: Two hours prior to sacrifice

Route of sdministration _x_ {.p, — Othet (describe)

Lissues and Cells Examined:

LK bons marrow m——— Other (1lst):

Rumber of cells per animal, per treatment group examined: 30
NHumber of celles per animal, per contrel group examined: 50

Becatls of Cell Harvese and §lids Preparation: Animais in the
treatment and vehicle control groups were sacrificed by cervical
diglecation at 6, 24, and 48 hours postexposure to the appropriare
dose of the test material or vehiele. Animals in the posftive control
group were sacrificed 24 hours posttreatment. Bone marrowv was flushed
from beth femurs using 'ank’s balanced salt solution. Collecred
marrow cells were centrifuged, resuspended in 0.56% KC1, incubsted at
room temperature and recentrifusad; the supernatants were discardeg.
Cell pellets were fixed vernight in methanol;scetic ecld (31 ac

H

4'C, dropped onto slides, alr dried, stained with Clemsa, mounted and

coded,

Evalustion Criterfa: No eri. ria weras provided to evaluate asaay

validity, a positive response, or the blological significance of the
findings.

itatlgcical Methods: The percentage of cells with structural
aberrations was evaluated using Wilcexen's sum of ranks test atc p«0.05
and p«0.00},
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IR YIVO MAMMALIAN CYTOORWKT
C. RERORIED RESULIS:
1. fi ¢ The first gpasse of toxleity testing wa

cofidusted with 200, 400, 600, £00, or 100 ®g/kg adminiscered by or
gavage to two animala/sex/dose. beaths were teported in anisals

- exposed to 1000 ng/kg (one frmale), 800 mg/kg (both males and one
female) and 600 mg/kg (one femala)., Numerous elinical -{gns of
texicity, including piloerection, hunehed posture, decreased respir.
tory réte, lethargy, plosis, and paller of emeremities were Feporte
at levels 2600 mp/kg &nd persistad for 72 howss. Clinical signs in
the 200: and 400-mg/Kg greups were limited to slight pileereetion a:
hutiched posture, which were reversed by 45 hewrs,

Bastd oh these resules, a second goxicity assey was eomduered with
five aiimala/sex/dose receiving doses of €00, 800, 1000, o. 1200 ag.
kg, Tnhree males and three females in the high-dose gr~p died (one
each sex a% 24, 29, and 45 hours), Additional desths were tve male- -
and ene femdle troated with 1600 mg/kg (at 29. 45, and 26 hours,
respactivaly), and one female treated with 8OO #g/ g at 24 hours,
Clinical signs at 600 ex/kp were slight plloerection, hunchad pastu:
lethargy apd diarrhea, These effects were also observed at highex
doses with severity vanging from siight to severe. Decreased
respira. vy tate, ptosis, pallor of extremities, bleated abdomen, ar
walking on toes vers alse ncted at 3400 og/kg  Based on thu enabine

resules of the Eoxicity assays, the dytogenetics assay wes conducte!
wieh 60 @g/kg.

2. LyEoeener: = Aasay: Groups of males am. Femsle rats vere dosad with
600 mg/ky POLSL, or the vehiinle (DMy0) or pogitive (40 ng/kg CP)
controls. One treatmentegroup female died at 28,5 heutrs and was
replaced by the secondary-proup femsle. Clinscal signs of toxtciey
were in sgreement with those reported in the preliminary toxicity
tests, abd included moderate pilosrection, Bodarate (o gavers hunche.

posture, lethargy, decreased tespiratory rate, ptosiy, dlarrhea, and
paller of the extremities,

Results from the borne marrow eytopsnetie phase of the assay are
presented in Table 1. As shown, ne aberrations vere observed in cel
harvested (rom male o female rats 6, 24, or wd hours postexposure t.
600 mg/kg FOI51 or the vehicle, In the positive coneral group, the
“eosblined pumber of aberratiens per cell €0.09) vas inecreased and the
combined percentage of cells with aberrations (5.6) was significant!
(p«0.001) higher than the conirol. However, Cestt ot al, (197%)?
found that intraperitmneal adsministration of &0 sg/kg CP co Viscar
rate resulted in 0,64 sberrationg/call and »29.62 celle #ich
aberrations. Based on our reviewers' experience with this tes>

T Retae R Sew R Bemelo, 305 e anaeise
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ider the

system, which is supported

by the litcrnﬁcse‘, _m;"co_ns

v L co ‘Tesponse -
‘induced’by. 40 :g/kg. CP in the. current study to be imadequate. o

Nwerthclui," th 4Ludvy' mthou;cmi'ciuﬁd tztut PO151 wu not clastogenic
in thie in vive ' ~C ™one marrow cyc,ogm‘dg_ assay.

D. REVIEWERS' DISCUSSION/COMCLUSIONS: We assess that no conclusion can be
drawn from the testing of 600 mg/kg PO151 in the rat bone marrow
cytogenetic assay with harvests at 6, 24, and 48 hours. Altheugh Toxic
levels were reached and no chromosome aberrations vers cvserved, the weak
response induced by the positive coutrol (40 =g/kg CP) raised concerns
regarding the sensitivity of the test system to detect wesk clastogens.
We conclude, therefore, that the study was- unacceptable.

E. QUALITY ASSURANCY MEASURES: Was the test performed urder GLPs? Xas. (2
quality assurance statement signed and dated April 1, 1987 indicaced that
an in-life inspection was conducted on this type of sssay at or abwut tie

time of ths study under review. The report was, however, audited by ths
qualicy dssurance unit,)

CORE CLASSIFICATION: Unsccep able. This study does not satisfy tne data
Cuideline requirements (§84-2) for gensczic effects Category IX, Struesmral
Chromosomal Aberrations and is unacceptable for regulatory purposes.
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DATA EVALUATION REPORT
BARDAC 22

Study Type: Mutagenicity: Mammalian Cells in Culture Cytogenccic Asssy
, in Chinese Hamster Ovary (CHO) Cells

Prepared for:

Health BEffacts Division
. Office of Pesticide Programs
Environmental Protaction Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by:
Clement International Corporation

9300 Lea Highway
Fairfax, VA 22031-1207

Principal Reviewer Date /%
Kristin 2
Independent Reviewer 4/4.-, JE %M Date 4 /§/p4
. Na E. McCarrgll,

QA/QC Managerx

Date ] }é ;!5 -

Contract Number: 68D10075 S :
“-Wori Assignment Number: 2-101 : - :

Clement Number: 293 o : \

Projsct Offfcer: Caroline Gordon : '

-
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" EPA Reviewer: o D,
. Review Section 1V, Toxicology Branch II = Date: . I ¥/ P et/ 33
Health Effects Division (7509¢C) :

| EPA Sectfon Head: Jegs Rowland, M.S. = sumcm:"_éga.m__
Review Section IV, Toxicolegy Branch 11 ‘ Date: 1 listan

Health Effects Division (75093)

DATA EVALUATION REPORT

STUDY TYPE: Mammalian cells in culture cytéganetic assay in Chinese hamscter
ovary (CHO) cells (84-2) . _

IEST MATERIAL: BARDAC 22
BC_CODE: 069149

DP_BARCODES: - D188679, D189620
CGASVELLKO,: 331

$SUBMISSION KOS : 5436173

MRID Number: &12526-01 (Duplicate of MRID 407058-01, Doc. No. 8038)
m: Didscyldimethylammoniumchloride

ggg_g_s_gg: Lﬁnza. Ine., F;ir Lawn, NJ and Lonza AG, Bulci Switzerland
TESTING FACILITY: Inverssk Research International, Mussalburgh, Scotland

TITLE OF REPORT: PO151: Chromo:omal Aberrations Assay with Chinese Hamster
Ovary Cells 4in vitro

AUTHORS: M. Holmstrom, D.J. Leftwich, and I.A. Leddy
STUDY NUMBER: 1IRI Project No, 735717; IRI Report No. 4236
REPORT ISSUED: October 1986
CONCLUSTONS - EXECUTIVE SUMMARY:
Negative for the induction of chromosome aberrations in Chinese hamster
ovary (CHO) cells harvestad 26 hours postexposurs to 1-8 pg/ml -89 or
2-8 pg/mL +59. The test material was assayed to & cytotoxic level
(216 pg/ml +/-89). , ’
! Acceptable. The study satisfiei the Cuideline

requirements (84-2) for genstic effects, Category II, Structural Chromosome
- -absrrations, and is acceptable for rsgulatory purposes, I '
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1.

Te e PO151

Description: - Clear, colorless liquid. '

Identification number: Batch numbar E06130085

Purity: 50%

Racelpt date: July 10, 1986

“tability: Not reported -

Contaminante: None listed

Solvent used: Deionized distilled water (dH,0)

Other provided information: The test material was stored at room
tempeérature in the dark. Dosing solutions were prepared immediately
prior to use. Analytical determinations for achisved concentrzticn
or test material stability were not performed. The report did no
indicate that solutions were adjusted to 100X purity. :

Contro te :

Negative: Untreated cells in culture medium (Ham’'s F12 mediua with

. glutamine, supplemented with 151 fetal bovine serum (FBS) and anci-

biotics)., The S9-activated treatments were conducted with serum-free
madium,

Soivent/finel concentration: dH,0/1%

Pogitive:

Nonactivatfon: Methyl methanesulfonate (MMS) was prepared in dH.0 to
yield a final concentration of 20 ug/mlL.

bctivation: Cyclophosphamide (CP) was prepered in dH,0 to yield a
final concentration of 20 ug/mlL, s2ad 2-acetylaminofluorane (2-AAF)
was prepared in dimethyl sulfoxide to yield a final concentratiom of
40 pg/ml, '

gdctivation: S9 derived from msle Fischer 344 (254-283 g)

X __ Aroclor 1254 __x  induced X _ rat X liver
phenobarbital . noninduced _____ mousge lung
none . e, hamster other
other: other

The S9 homogenate was prepared by the performing laboratory and
assigned batch numbers FL1 017 and FL) C18. Prior tv use, the tozal
protein (25.9 mg/mL), conceuatration of cytochrome P450/P,-450, and
benzo(a)pyrene hydroxylase and N-demethylase activiry were determined,
In addition, the ability of the $9 fraction to convert five selected

compounds to mutagens wvas assessed using Selmonells typhimurium szrain
" TA1538. The contents of the 59 mix were as follous: : S

Page J_ of _§_
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MAMMALIAN CELLS IN CULTURE CYTOCENETICS

Clucoss-6-phosphate 25 mM
NADP ‘ 4 mM
KC1 . 223.7 mg/L
MgSo, _ ' 147.9 mg/L
$9 homogenate _ 10%

4. Test Compound Concentrations Used:

(a) Preliminayy cvtotoxicity assavy: Nine half-log dilutione (0.8,
2.8, 8.4, 28, 84, 280, 839, 2796, and 8389 ug/mL +/- $9) were
evaluated in single cultures per dose, per condition.

(b) Cytogenetic assay: Duplicate cell cultures per dege, per
condition were evaluated at the followiug dose levels:

énactivated ¢ tiong:

0.25, 0.5, 1, and 2 pg/mL (Aborted trial)
1, 2, 4, and 8 pg/mlL (Complated trial)

S2:-Activated conditions: 2, 4, 8, and 16 pg/mL

5. Test Cells: The Chiness hamster ovary cells (CHO-K;B,) uzed in this
asesy were obtainad from Huntingdon Research Lsboratories, Huntingdon,
England, Prior to use, the CHO cells were maintained in complecte
Har's F-12 mediws. ‘

Properly maintained? Ygs.
Cell line or strain periodically checked for mycoplasma contamination?

HOG Tﬁﬂﬁ‘gdé.
Cell 1line or strain periodically check for karyotype stability? Net
xeported,

B. IEST PERFORMANGE:
1. Cell Treatment: Cells were sxposed to the test compound, negative,
solvent ur positive control for: 24 hours (nonactivatad), _6_ hours

(activated).

2. Preliminery Cvtotoxicity Asgay: Single cultures ware axposed to the
nine concentrations of the tast maceriel (0.8-8389 pg/ml +/- 59), or
the solvent control. Under nonactivated conditions, cells wore exposed
to the test material for 24 hours. Culturas exposed to SH-activatad
test material doses were treated for 6§ hours, washsd, refed fresh
culture medium and reincubated. '

Under either nonactivated or $9-activated conditions, calls were

arrested in metaphase using colcenld (final concantration 0.1 ug/mL),
“Z hours prior to harvest. Cultures were evaluated qualitacively for
cytotoxicity and metaphases were harvested, fixed and stained with 52

Pagn_ L_of _§ | ‘q ?
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MAMMALZAN: CELLS IH CULTURE CTTOGERETICS

Giemga., Mitotic indices (MIs) were deternined from the number of
metaphases observed in 1000 scored cells per culturs. This scoring
wvas performed first on the solvent control culture: cultures exposed
to the test material were scored in order of descending concentration
until the MIs of two consecutive doses were cumparable to the soivent
control MI, ’

Cytogenetic assay:

(a) Txeatment: Duplicate .ultures were prepared on the day prior
to dosing, with a cell density of 1x10° cells/culture. On che
iollowing day, cultures were exposed to the sslecred tes:
material doses, negative, solvent or positive controls.

In the nonactivated assay, cells were treated for 24 hours.
Cells exposed to the S9-activated doses of the test material
were treated for 6 hours, washed twice, refed fresh culture
medium and incubated for an additional 18 hours. Under both
nonactivated and S9-activated conditions, 0.1 ug/mL colcemid
was added to each culture 2 hours prior to cell harwvest.

Metaphase cells were harvested, centrifuged, resuspendsd, fixed
twice with methencl:glacial acetic acid (3:1), resuspended and
spread onte siides (3 slides/culture). Slides were air-dried,

stained with 5% Giemsea, rinsed, dried, clesred with xylene and

coverslipped.

(b) Metaphase analvsis: The slides were coded, and at leas:
100 cells from each of the duplicate treatment, negacive,
solvent or positive control cultures ware scored for chromosomal
aberrations. The nusmber and type of struetural and nunerical
aberrations snd the frequency of cells with thess aberratioms
were determined. Data wers tabulated with and without gaps.

gtatietical methods: The dara were not evaluated for statistical
significance.
Evalustion Criteris: The test material was considered positive (£

 the numbir and frequency of aberrations was consistently above the

reported historical background ranges (i.e., (0.12 lesions/cell or
4% aberrant cells excluding pgaps and x9% aberrant cells including
gaps), and the incresses were dose-related and raproducible,

C. REI'ORTED RESULTS:

ay: Under nonactivated conditions,
compound precipitation was reported at concentratiens a2%0 pgsal
and levels 22,8 ug/ml were sevarely cytotoxic. At the lowest dose
(0.8 ug/ml), therg wars maeithar eytotonis affacus- on the Aaohocilayets
nor adverse affects on the M!. Wiech $9-z:tivation, the cest material
vas less scluble (precipitation occurred at concentracions 26 pgr !

?ﬂ"ﬂ _L of _L
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D.

. MAMHALTAN CELLS IN CULTURE CYTOGEKETICS

¢

and also less cfﬁatoxic. At zza'ug/nl. +89, damage in 76~-100% of
celis was reported. Lower levels (28.4 ug/mL) were not cycotoxic.

Based on these findings, the concentrations selacted for the cyto-
genetic assay wvere 0.25-2 ug/mlL -89 and 2-16 pg/mL +59.

2. Cytogenatic Asgay: Representative results from the nonactivaced and
S9-activated cytogenetic assay are presented in Table 1.

(a) Nonactivated conditions: The first nonactivated cytogenetic
assay, conducted with 0.25-2 ug/ml PO151, was discarded due to the

lack of cytotoxicity at the highest dose. Accordingly, a second
assay vas performed with nonactivated concentrations of 1-8 yg/umlL.
Cytotoxicity (reduced metaphases aveilable for analysfs) waz noted
in the B8-pg/mL culture. There were, however, no appreciable
increases in the number or frequency of structural or numericat
chromosome aberrations.

(b) §$9-activated couditions: The highest S9-activated dose, 16 ug/mL,
wags severely cytotoxic; lowsr levels (2-8 ug/mL 439) wers not.
The slight increase in the frequency of abarrant cells sean at §
pg/nl vas confined to this dose and was w!thin the reporting
laboratory’s historical range (0.00-0.12 < ructursl aberrations
per cell). The date are, therefore, not indicative of a
clastogeric response. Thers was also no concistent evidernce of an
adverse effect on chromosome number,

The frequency of structural sberrations in cultures trested vith
40 pg/ml 2-AAF did not exceed the historical background rate for
the reporting laboratory. The study authors stated chat the lack

- of a response may have been dus to the use of too low & concentra-
tion of 2-AAF. We conclude that the marginal activity observed
with this compound, which is infrequently used as a positive
control for this genetic andpeint, probably did not affect the
outcoms of the study. The sensitivity of the test system to
detect a clastogenic responss was adequately damonstrated by the
increased yleld of cells with aberrations following exposure to
the positive controls conventionally applied in the CHO cyto-
gonetic assay (20 pg/mL MMS -59 and 20 sg/mL CP +59).

Based on the overall rssults, the study authors concludsd that POLSY
vags not clastogenic in this cytogenetic assay.

. 1) ! We assess that the atudy authors’
interpretation of the results was correct. The test material, PO1S1, vas
assayed to cytotonic levels (216 ug/ml +/-8$9), but did net induce a
clastogenic response in cultured CHO celis. In additlon, the sensitivity
of the test system to detect & clastogenic effect was adequately

- demonstrated by the marked increase in aberrations induced by the

nonactivated (MHMS) and S9-acctivated (CP) positi.y controls. Ve conclude,

therefora, that P0151 L{r not a mutagen in this ip vitre cytogenetic asaay,

Page _6_ of _§




/

/

o gy T e -

Y

1

t

'

[

Y

ye

a5z

ocr
soz

]

gﬂuﬁu/’

Ly

T3 o

‘o.»-.uzb—ou



" MAMULTAN CRLLS TN CULTURK 'mo;mcs'

E. WW: Vas the cut porfcmd un’er CLPs? L,. 7.3
quality agsurance statement, signed and. dated Movenmber 24, 1986, - .- :. .ed
that the report was audited and the methods involved in his type - . dy
are inspected on a pre-determined scheduls.)

CORE CLASSIFICATION: Acceptable. The scudy satisfies the G ldeline
requiremenca (84-2) Yor genetic effects, Category 1I, Scructural Chromosome

Aberrations, and is Acccptable for regulatory purposes.

Q)
6)
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DATA EVALUATION REPORT

BARDAC 22

écudy Type: Hutagenicity: Gene Muzation in Cultured
Chinese Hamster Ovary Cells (CHC/HCPRT)

Prepared for:

Health EfZacts Division
Office of Pasticida Programs
Envirenmental Protectisn Agency
1921 Jafferson Davis Highway
Arlington, VA 22202

Fapared by
Clement International Corporation

9300 Lee Highway
Fairfax, VA 22031-1207

Principal Reviewer Date ///9

Independent Reviewsr ”"/“"1 2.7 éze{ Date ‘l/z [94
Date | /A /a 3

QA/QC Menager

Contract Number: 48D10075

Work Assignment Number: 2-101 - - -
Clement Number: 297
Project Officer: Caroline (,rdon
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CUIDELINE § 84: MITAGENICITY
MAMMALIAN CELLS IN CULTURE GINE MUTATION

EPA Reviewer: Robert Fricke, Ph.D. Signature: 5;22;7'
Keview Section 1Y, Toxicology Branch 11 Date: / o

Health Effects Division (7509C)

EFA Section Head: Jese Rowl 2 Signsture: m&__

Feview Section IV, Toxicology Branch 11 Date: ulegas
haalth Effects Division (7509C) - i

DATA EVALUATION REPORT

STUDY TYPE: CGene muration in cultured Chinsse hamster ovary cells (CHO/HGPRT)
(B4-2) -

TEST _MATERIAL: BARDAC 22
PC_CODE: 069149

DP_BARGODES ¢ " D188679, D189620
SUBMISSION NO . @ . 5436173

331A

HMRID NMumber: A408952-02

§YNDR¥H(S>: Didecyidimethylammoniumenloride (DDAC)

SPONBOR: Lonza, Ine., Fair Lawn, NJ

TESTING FACILITY: Hazleton Laboratories America, Inc., Kenaington.'MD

JIJLE OF REPORT: - Mutagenicity Test on Didecyldimethylammonium chloride {DDAC)
in the CHO/HGPRT Forward Mucation Assay

UTHOR: R.R. Young
STUDY NUMBER: HLA Study No. 10141-0-435
REVORT ISSUED: September 9, 1988

CONCLUSTONS - - EXECUTIVE SUMMARY:

NHegative for the induction of forward gene mutations in Chiness hamater
ovary (CHO) colls at the HGPRT locur in two independent mssays conducted
with levela ranging from 1-10 pg/mL -89 and 1-26 ug/mL +S9. Severs
cytotoxicity was demor-~rated at doses 210 pg/ml -59 and 225 pg/ml +59,

CORE GCIASSIFICATION: Accep.eble. The study satisfias the Cuidelina
requirenent (84-2) for genetic effects, Category I, Gene Hutations, and ia

accaptable for ragulatery p .oses.
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HAMMALIAN CELLS IR CULTURE GENE MUTATION

A. MATERIALS

1.

>

O,

h b in
- ordex to select the optimum 59 concentration. The £9 mix was PLeDuTE

Tzst Yaterial: . DARDAC 22

Description: Clear, slightly viscous yellow 1/ quid

Identification number: Let number B-1889

Purity: B80%

Recelpt date: October "1, 1987

Stability: Stable in the solvent for 24 heurs at 5°C

Contaminantsg: None listed

Solvent used: Deionized wataer (dM,0)

Other provided information: The test material was stored at room
temperature in the dark. Dosing solutions were prepared on the day
of testing. Actual teet material concentrations wer:z decermined on
the primary stock solutiong for each mutatior assay; in addition,
the 24-hour stability of the test material in ths soivent was
analytically verified., The raeport did not indlcate that golutions
were adjusted to 100% purlsy. .

Culture Medium: Ham's Butvient Mixture F12 containing 10% fetal

bovine ¢ wvum (FBS), L-glutamine and antiblotiecs. For the S$%-activited
asuayy, the FBS concentration was raduced to 5%,

Control Meterials:

Negative: Culture medium (cytotoxicity assay only)

Solvent: dH,0, at 2 final concentration of 10%

Positive: Nonsctivation (concentrations, solvent): 5- “omo-2'-decxy-
uridine (B1dU) was prepared in an unspecified solvent to yiold a £inal
concentration of 30 pg/mlL.

Activation (concentrations, solvent): 3.Methylcholanthrene (3-MC) was
prepared in an ungpecified solvent to yield a final concentration of
5 pg/ml.

Activation: 89 derived from Sprugue-Dawley (sex not specifiad)

%.. Aroclor 1254  _»  induced X .at X liver

phenobarbital noninduced mouss - — Lung

_ none hanster oethur
other other

The 59 homogenate was purchased commercially (supplier not specified),
Prior to use, CHO/HGFRT assays were conducced with twe referance
mutagens (be.20(a)pyrene and 3-MC) and various concentrations of 9

VYewwe

as followu:

Pege 3. of _10 _r,:)..’,:




| —Component . _

Phosphate buffer
KADP
Glucose-6-phosphate
C&Clz ) .

- KC1

MGCIZ
59 homogenate .

Test Cells: Mammalian cells in culture

mouse lymphoma L5178Y cells

% Chinese hamster ovary (CHO) cells

other (list):

Properly maintained? Yes.

V79 cells (Chinese hamster lung fibroblasts)

" Periodically checked for mycoplasma contamination? Yes.

Periodically checked for karyotype stabili y? Yes.

Periodically "cleansed” against high spontansous background?

Locus Examined:

selection agent:

(give concentration)

thymidine kinase (IK).

%, hypoxanthine-guanine-phospho-
ribosyl transfarase (HGPRT)

selection agent:

{give concentration)

Na*/K*ATPase
selection agent:

MAMMALTAN' CELLS TN CULTURS GEKE MUTATION

Yes,

bromodeoxyuridine (Brdl)
fluorodeoxyuridine (FdU)

ouabain

(give concentration)

Test Compound Concentrations Used:

(a) Preliminary cytotoxicity asgay:

other (locus and/or selection agent; give de:ails);

8-azaguanine (2-A0)
4 yg/ml. 6-thioguanine (6-TC)

Ten doses (5, 10, 20, 50, 100,

200, 500, 1000, 2000, and 5000 pg/mL) were inttially evaluated in
the presence and absence of 59 activation, using triplicate
cultures. Due to severe cytotoxicity st all nonactivated levels,
a second preliminary cytotoxicity assay vas conducted with a
lower range of nonactivated concentratiems (0.1, 0.2, 0.4, 0.6,

0.8, 1.0, 2.0, 4.0, 6.0, and 8.0 pg/mL).- An additional

nonactivated preliminary study was conducted with dose levels of

0.05, 9.1, 0.2, 1.0, 2.0, 5.0, 10, 20, and 50 yg/ol. using & high

Page _4_ of 10_W
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density cell monolayer (1.0x10% cells). The cbjective of this
additional preliminary study was to determine if the severfcy of
tagc material cytotoxicity would be reproduced under the aczual
conditions of the mutation assay. This assessmenc entailed a
qualitactive svaluation of the monclayer confluence.

(b) Mutation assay: Two independent assays were conducted with
single cultures in the presence or absence of 59 activatior. as
follows: )

(1) Nouactivated conditions:

Initial trial: 1,2, 3, 4,5, 6, 7, 8, 10, and 13 pgrmi.
Cells exposed to levels betwman 3-3 pg nl
were plated for selection,

Repaat trial: Doses were equivalent ts those used in che
initial trial. Culctures exposed ts _
concentrations between 3+10 mg/npl vere
plated for selection.

(2) $9-activated copnditions:

Initisl erial: 1,5, 10, 13, 15, 18, 20, 25, 30, and
40 yg/ml, Cultures exposed To the levwls
betwoen 5-25 pg/ml were plated for
selaction,

Repeat trial: 1, 5, 10, 18, 20, 22, 26, anct 30 py/mL.
Cultures exposad to 1-22 pg/ml wers plezed

* for selection.
TEST PERFORMANCE: -
1. € ¢a :

(a) Cells were exposed to the test compound, solvent or positive
control for: _&4 _hours (nonactivated or 59-sctivaced cenditions)

(b) After washing, cells were cultured for _7_ dsys {axpression
period) befors cell selection.

() After expression, 2x10° cells/digh (12 Sfshes/cultwre) vers

cultured for 7=10 days in selection medium ta determins numbwrs
of mutants; 200 cellg/dish (3 dishes/culture) were cultured for

1-10 days in nonselection medium to dersrmire clomtng ¢fficiency
(ce) '
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©.o0 gtatistical significance (p<0.05 and 0.01) ueing a two-tailed Biromial

3.

':': &xu:iod friqﬁiiiey{(ﬂ) dats were mlya-d for

approximation of & Poisson distribution, using the tables of
Kastenbaum and Bowmaen (1970).}

valuation Criteris:

(a) psgay validicy: The assay was considered valid 1if the followirg
conditions were maet: (1) the CE in the vehicle controls was
between 50-115%; (2) the M7 in the vehicle controls was ¢35x10%;
(3) the MF of the positive control was significantly (p<G.01}
higher than the sclvent control; (4) the test material was teszed
either to the maximum comcentyation, €o & concentration
approximately twice that cof the test material’s solubilicy limic
in the culture medium, to & concentration that reduced reiative
survival (RS) to 85-90%, or to 75% of a highly cytotexic
eoncentration; (5) the MF at sach dose level was based on zhe
counts from at least eight of twelve mutant selection dishes sd
from 2 of 3 cloning efficiency dishes: and (6) at least thiree
dose levels were evaluated for induction of autations.

(b) Positive responee: The test material was considered posacive if
a significant (ps0.03), dose-related incresse in the MF above
15x10°¢ was observed, or if there was a >2-fold fncreass az a
single dose level near the cytotoxfcity limit. Smaller imcreases
(1.e., 2-fold) must have been reproduced in 4 confimatory asssy.

Tes aterigl Solub Solution Preparation: Ths test material w:
reported to be soluble in dH,0 up to 50 mg/mL. At concentratioms
2200 pg/mL, a white precipitate. was reported in the culture maciunm.
No pH alterations in the culture medium were caused by the test
material. The study author stated that all primary stock solutions
were prepared in pipets and tubes, For the mutat.on assays, test
solutious were prepared with glass pipets and volumecric fiasks.

Cytotoxic : In the firat cytotoxfcity assay, all
nensctivated concentrations (5-5000 yg/mL) were soverely cytotoxic:
data from this nonactivated assay vere not reported. In the second
cytotoxicity aseay, concentrations <2 yg/mL were nontoxic (RS *93.73);
howaver, z1.9% of the cells survived treatment with a4 pg/ml.  Resulis
from the third nonactivated cytotoxicity assay demonstrated a slight
cell density-dependent reduction in cytotoxicity, as deternined from a
qualitetive eviluation of monolayer :onfluence. Ho effects on

Yontenbave, M.A. snd Bowmen, K.0, (1970), Tablss for determinimg the ststisticel sigaificenae of
astation frequencies. Jhitat Res 91 327-549, - 2 4
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confluence wers seen in monolsycn axpeud co 0 5-2 ug/nL a 50T
reduction in conflusnce was noted at 5 ug/ml, and ro cells were
vigible at concentrations x10 gg/mL. :

The §9-activated test material was less cytotoxic than the
nonactivated test material. A single S$9-activated cytotoxicity test
was conducted, in which the two lowsst doses (5 and 10 pg/al) vere
noncytotoxie (RS x100%) and all higher levels (220 ug/ml) ware lethal
(0% RS).

Based on these findings, -dosesz representing a cytotoxicity range of
approximately 0-90%4 (1-13 pg/mL -89 and 1-40 pg/ml +S9) were selected
for the initiel mutation assay.

Mutation Assuya:

(a) Nongetivated conditiong: Representative results from the two
nonactivated assays are presentsd in Table 1., Severs

eytotoxicity (i.e.,, <1% survival) occurrad in the 10- and '
13-pg/ml cultures; these cultures wers, therefore, not plated for
mutant selection. Foir the remeining concentrations, RS was dose
related and rangéd from 10.7% at 8.0 pg/mL to 2100X at 53 pg/ml.
There was, however, no svidencc of a mutagenic effect. In the
repeat nonsctivated trisl, cytzotoxicity was less severe in the
10-ug/ml culture (5.7% RS, 47 contras® to 0.4% RS in the initial
trial); accordingly, cclls treated with this dose were also
plated for selaction. In agreemsnt with the infcial assay, chere
were no appreciable increases (215%10°¢) in the MF at .ny dose.

(b) 39-sctivated conditions: Tabie 2 presents rapresentative data
from the tvy §9-activated assays. In both tha inicial and repeat

trials, serors cytotoxicity (28 ¢3%7) wag reported in cultures
treated wirh 225 pg/ml +59. There were, howaver, no eppreciable
incroases in the MF of any treated cultures,

In contrast, the positive controls (nonactivated 50 ug/ml 2rdlU ancd
$9-activated 5 pg/ml 3-MC) induced significant (px0.01) incresses in
the MFs in beth trials,

cr ¢ Using spectrophotometry, duplicate samples
of the test matorial primary stock zolutions for each of the mutazion
agsays were analyzed for actual concentration. All samples vere
within 4% of the respective target concentrations., In addizion, the
24-hour stability of the test material (at 5°C) was verified for
solutions containing 1, 10, or 100 ug/mL test material.

Based on the overal) findings, the study author concludad thst DDAC
was not mutagenic in the CHO/HGPRT forward gens mutation assay.

Page _7_ of _10 -
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VIEWERS S10KS w@ assess thnz Mg vss tested over s
:angc of concnnttacions tbl: 1nc1ud.d severaly cytotoxic doses (al0 pg/mL
. =89 and 225 pg/ul +89) but failed to induce a mutageric responss. In

addition, the sensitivity of the test system to detec: mutagenssis was

adequately demongstrated by the results obtained with the nonactivared

(50 pg/mL BrdU) and 89%-activated (5 pg/mL 3-MC) positive controls, We

conclude, therefore, that Bdwé is not & sutagen in this In vitro umnmalian

cell gene mutation assay, RAKDAC 2.2

E. QUALITY ASSURANCE MEASURES: Was the test performed under GLP? Yes. (A

quality assurance statement was signed and dated September 9, 1988.)

CORE CLASSIFICATION: Accebca‘ble. The study satisfies the Cuideline
requirement (B4-2) £o: genetic effects, Ca:egory I, Gene Mucations, and is
acceptable for regulatory purposes,

Page _8 of _10 2v
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DIDECYLDIMETHYLAMMONTIUMCHLORIDE (DDAC)

Study Type: . Mutagenicity: Unscheduled DMA Synthesis (UDS) Assay in Primary
Rat Hepatocytes (84-4)
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GUIDELINZ SERIES 84: MIPEACEINICITY

ups
MUTACWICITY STUDIES
vaxt Friske. Zhi i
EFA Reviswer: Rohert Fric . Signature:
Review Section I{, Date:

Toxicology Branch I1X/HED H7509C
EPA Section Head: Jess Rowland 8 Signature: m
Review Seetion IV, A

Toxicology Branch IX/HED H7509C . Date: [RTLCEY

DATA EVALUATION REPOKRT

STUDY TYPE: Mutagenicity: Unscheduled DNA synthesis (UDS) assay ir: primsry
rat hapatocytes.

CHEMICAL: BARDAC 22
DP PARCODES: Sut:mizgion Neo.:

“““ DP18867Y $436173
DP189620

Cagwell Ne.: 331a
HRID Number: 408952-01

SYNONYM/CAS Ne . ¢ Didecyldimethylammoniumchloride (DDAC)

SPOMGOR:  Lenza, Ine., Fair lawn, KJ

TESTING FACILITY: Hazleton Laboratories America, Inc., Kensington, XD

TITLE OF REPORT' utagenicity Test on Didecyldimethylammoniumchloride in e
Fat Primary Hepatooevte Assay

AUTHAR: MK.A. Cifona

£

STUDY NUMBER: 10141--647
RECORT JISSUED: - September 12, 1988
COMCLUSIONS-EXECUTIVE SUMMARY: Negative for {nducing unscheduled DHA syn-

thegis (UDS) in primary rat hepatocytes trested with the test materis}l at
dozes up to 2.00 ug/mL. Higher concentrations (26.00 yg/mL) wers severely
cytotoxic, '

SORE CIASSIFICATION: Acceptablo. This study satisfies the guideline
requirements for an ipn vitro (UDS) mutagenicity study (84-4) and {# acceptiile
for regulatory purposes. .
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Ubs
MATERIALS:
1. ZTeszt Moterianl: DDAC

L

Dascripzion: Viscous, clear yellow liquid
Identificution number: Batch number B1889
Purity: 807% ’

"Receipt date: October 21, 1987

Stability: Stable for at least 24 hours in an aqueous rolutien
at 59C (see $eceion C, Reported Results),

Contaminants: HNot reported

Solvent used: Deionized water (dHZO)

Other provided informatfion: Prior to each trial, sctock soluczons
of the test material wers prepared using volumetric flasks and
pipets. Prepared solutions containing 1-100 ug/al were anaiyzed
for stability and all dosing solutions used in both trizls were
analyzed to verify target concentrations.

Indicator Cells: Rat hepatocytes harvested from 150-300 g admalt zsle
rats (Styein: Fischer 344) that were purchased from Charles Ziver
Breeding Laboratories, lnc. ingle rats were used for esch trial.

Contral Substanuves:

(s}  The solvent control was sterile dH,0 at a final concentraszion
In the media of 102,

(b)  The positive control was 4.48x10°7 M (0.10 ug/mL)
acetylaminofluorane (2-AAF)

Hedlum: Willlam's Medium L (WME+) contained 5% fetal bovine serua,
2 w4 L-glutamine, 2.4 uM dexaumethasone, and antibiotics. WME: as
above without dexamathasona..

Test Compound Concentyations Used:

Cytotoxlcicy Assay: An independent cytotoxicity assay vas perormed
using log-fold dilutions of the test material ranging from 160 ug/at
te 0,100 ug/mL. ’

Ubs Assays:
(a} Inltial ageay: Eleven doses ranging from 0.05 -/ ro

19 pg/mL were evaluated. Cells exposed to 0,05, 0.100, ©.25%0,
0.750, 1.00, and 2.00 ug/mlL were scored.

(%) Repeat assay: In the rapeat assay, doses comparsdble to “hose
~used in the initial trial were svaluated and ealls ex

pesad o

eV MBS W

0.100, 0.250, 0.500, ©.750, 1.00, and 2,00 ,=/zL wéfw scored.




2,

(b)

1. Cell Prepszation:
(a) Perfusion technique: The livers were pcrfuu?d ip sity with

Hark’s balanced salte containing 0.5 mM ECTA snd HEPES buffer
sclution (pH 7.2) for 4 minutes and with 50-100 U/ul collagenass
for 10 minutes. Each liver was exciged, removed to a cultura
dish containing WME and collagenase and mechanically dispersed to
release the hepatocytes.

epatosyte harvest/ey : Recoversd cells

were centrifuged, resuspeunded in WME+, counted, and

=0,5%10° cells/3 ml were dispansed into culturs dishes
conteining plastic coverslips, The cultures were placed in

a humidified, 37¢C, X CO, incubator for a 1,5-2.0 houz
attachment period, Unattached cells wsre removed; viable cells
were refed and established as monolayer cultures.

Ub$ Assay:

(a)

(i)

()

(d)

Irsatmant: Five replicate monolayer cultures wers exposed to
the gelective dozes of the test material, negative or positive
controls (2-AAF) for 18~19 hours in WME containing 5 uCi/mL
[*H]-thymidine (specific activity of 20 Ci/mmol)} and 1X fecal
bovine gerum, Treated monolayers were washed twice with WHE-
two of the five reoplicates for cach treatment group vere usad
to determine cytotoxicity. These cultures were rafed, re-
incubated, and at ~20 hours postrreatment, menitored for
eytotoxicity by trypan blue exclusion.

Uha slide vreparastion: The remaining cultures were washed with
media containing 1 m¥ thymidine. Treated hepatocytes, attached
to coverslips were swoll.n with 1X sodium citrate and fixed (n
ethancliacetic acid (3:1). The coverslips vere rinsed and
mounted onto slides; cacl. slida was dipped in NTB2 photo-
graphic emulsfon (Kodak) and dried.

Erevacation of autoradiozraphe/grain developpent: Siides

wvers exposed for 7-10 days &t 4¢C {n light-pracf boxes
containing Jesiccant, developed with Kodak D-19 fixed and
stained with Willians’ modified hematoxylin-eosin. $lides were
coded prior to analysis, '

1

Gxaln countiag: The tuclear and cyctoplasmic graias of

150 cells (30/ceverslip) per treatment wers counted. The net
nuclear grain cuunts were quantitated by subtracting tha
highest cytoplasmic grain count of three nuclear-sized areas
adjacent ro each nucleue from the nuclear grain count, Calls

" in S-phase were not scored,

Page & _ of _§
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3. Eyaluation Criteris:

(a) Asgay validity: The assay was considered valid if:
(1) hepatocytes recovered from the perfusion step and monclaver
cultures used for the assay reacned a 270% viabilicy level;
(2) the negative control had & net nuclear grain count of ~5.0
to 1.0, no more than 10X of the cell contained 46 grains and no
more than 1% of the colls conZained 220 grains; (3) the
positive control demonstrated the sensitivity of the test
system to detect UDS; (4) data were obtained from at least cwo
replicate cultures/dose; and (5) the highest dess was
cytotexic, linited by solubllity, or reached the maximum
recommended dose for this assay (5000 ug/mL),

(b)  Posgitive response: The test material was considered positive
1f£: (1) the increase in the mean nuclear grain count was »6
grains/nucleus over the negative control value; (2) the
percentage of nuclei with a6 grains exceeded 10X of the
negative control population; or (3) the percentage of nuclel
with 220 gralne was 22X of the scalyzed population.

4, gratisgical Methedn: The data were not analyzed for staristical
slgnificance.

C. REPORTED RESULTS:

1. Cyrotoxieity fspays: The s*udy author stated that 10 mg/ml DDAC was

- soluble in dH,0, forming & clear, colorless solution which foamed
when shaken vigorougly. Doses ranging from 0.10 ug/aml to 100 ug/ml of
the test material were examined in the cytotoxicity arsay. No data
were provided; however, the report stated cthat ths highest dose for
the UDS aszsay was selected as the next level above the dose where
cel]l morpholegy was nearly normal and viability was =50% of the
solvent centrol.

2. Inirial UDS Agesy: KEieven doses ranging from 0.05 ug/mL co 10.0
st/ml were ssgayed in the initial trial. ‘The study author reported
that dosmes 14,00 ug/ml were “excessivaiy toxic." Accoraingly, six
doges, ranging from 0.050 ug/mL te 2,00 ug/mL of LDAC vere scored.
The data presented in Table 1 indicate that hepatocyte viability wasn
dope dopendent and roanged from 74.6% at the highest scored lavel
(2.0 yg/mL) to »>99% at 0,75 ug/ml. The selected doses of DDAC (0.05,
0.10, 0,25, 0.75, 1.00, or 2.00 ug/mL) did not induce a genocoxic
a{fect. Hepatocytes exposed to 0,50 ug/mlL were not scored bacause of

" poor cell attachment. Although, slight increases in net nuclear
grains and the percentage of cells with %6 nat nuclear graina were
noted at the majority of doses, the effect was not concentration
dependent and was not conzidersd to b3 Indicative of a pesitive -
rasponea. Hy contrast to the lack of genotoxic effects with DDAC,
murked inercases i{n the net nuclesr grain counts and the percantage
of cells {n repair were obasrved in hepatocytes treated with the
positive control (0.100 ug/ml 2-AAF).

Page _3_ of 8




P e T R R RN TR TR | RIS n

B380p 19ao,
1013u0d 2a73750d ey Woxj sepIs 7/m(1ed ¢l

‘sdnca® toajucs oajar?ou pus juemivsy,y 342 103 sapyir ¢ woig spII®/0c
TS89 o1 403 #£3umnod uje2? Ivojonu jou 3o suojivjasp piwpuwrs PuT uwes,

9 v Ly tc o 0T  Tw/3d gz ,
1°¢8 0'¢ £8'0 0s1  Tw/3d oo 9pI0IYd
L 66 1z 6370 0ST qT/%d 79 -MlaewprLaoprq
8°L6 9°v6 29°%t 0ST  T8/# 01°p wuszonpjoujwerhaeoy-z «
L %) EXY ¥y £
0°001 00 6170~ 01 201 ia3ea pazjusjegq |
. 102U05 " TUGATEE
sxnoy gz 3e (suje1y ARaYony ey 92) sSujely dnoag IZ0Y Jusegedry
TsATAING xyzday uy SYIs3 deaisng  Jpexong s119n
IusdI3y 3% Juediey asy FO asgmnyg

vvmuomsuadchﬁﬁaahnuwﬁmvﬂhovvua Yiye Lus-y @3{zo5eday

I®F {san) syseqauds vug PEINpagasuny 1 -3jugr syr jo SIMS3Y sapIeuaserdey TIEVL

207




5, Repeat UDS Assay: For the rep
assayed and cells treated with
2,00 ug/ml were scoxed. As th
findings from the repeat trial
{ndicating that DDAC was assay
induce UDS. The pesitive cont
number of net nuclear grains and cells in repair.

4. Apalygtical peterminants: Resu
atock solutions containing 1,

eat trial, equivalent DDAC levels were
¥.10, 0.25, 0.%0, 0.75, 1.00, ot

¢ data presented in Table 2 shou, the
confirmed the earlier results

ed to cytotoxic doses but did not

rol produced a marked increase in the

1ts of the stability determination of
10, or 100 pg/mL {ndicated that the

rast material was stable in dH,0 for 24 hours at 5¢C, Similarly, the
analysis of dosing solutions prepared for both UDS assays revealed

that with the exception of the

lowest concentration (1.0 pg/mL) usad

{n both trials, all solutlons were accuratsly prepared and vere.

within ~6% of the target level

pased on the overall results, the
pot genotoxic in this test syatem,

gtudy author concluded that LEal vas

D, ggglggggﬁ;‘ggsqggg;oggcgﬁggpSION3: We agree with the study author's
conclusions that DDAC did not induce genotoxic effects at the

concentrations tested in thig rat

hepatocyte DNA repair assay. Ve

further assess that the matorial was assayed over an appropriate range
that included cytotoxic levels; therefora, the assay provided valid
evidence of & negative response {n this test system., In additien, the

sensirivity of che test systes to

detect UDS was adequately demonstrated

by the results obtained with the positive control (0.100 ug/cb 2-AAF).

£.  OUALITY ASSURANCE MPASURES: Was the test performed under GLPs? fes. (A
quallty assurance statement was signed and dated Septembe= 12, 1988.)

CORE CLASSIFICATION: Acceprable. The

study sataefien the guldeline

requirements for an in vitye (UDS) mutagenicicy srudy (84-4) and iz acceptable

for regulatory puxposes.
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STURY TYPE: Metaholism in Rats (Cuideline Series 85-1)
EPA_TDENTIFICATION MUMBERS:
QP' Barcodeg: Submission No. :

D186679 §436173
D189620

L.C. Cods: 069149 ’ : Caswell Bo,: 3314

MRID Numbers: 416171-61, 413851-01
IEST MATERIAL: BARDAC 22

SYNONYM: Didecyldimethylammoniumchloride; DDAC

GHFMICAL STRUCTURE:

*

]

Cﬁa-‘ﬁ‘rmix)rff(mz)r@r%
He
#*
% denotes the position of the ¢ labal

SPOKSOR:  Lenza, Inc. » Falr Lasn, NY
ZERFORMING LABORATORY: Eiclogical Test Center, Irvine, CA
AUTHORE:  Sami Selim (Report 1); Paul Lin and Saai Selin (Report 2)
REPORIS: 1) Ahscrp:im.' Diztribution, Matabolism and Excretion Studies of

Didecyldimethylamwonfunmchloride (DDAC) in the Rat. BTC Saudy Ro. PO1421.
MRID§ 416171.01.

2) Addendum to repoert entltied “Absorption, Distribution, Metaboliss ana
Exeretion Studies of Didecyldimethylassoniumehloride (BARDAC 22) {n the Zat.*
Addendum to BTC Study No. P01421. MRID$ 4£13851.01,

STUDY COMPLETION VATES: Docember 1, 1989 (Report 1); Deceaber 18, 1585 -
(Report 23
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CONCLUSIONS: The absorption, distribution, metsbol.sm, and exeretion of
[}C]-BARDAC 22 were studied in groups of rats (3/3ex/group) administersd a
single oral gavage dose of 5 or 50 mg/kg [*C]-BARDAC 22 or a 14-day diec
coritaining 5 mg/ky unlabeled BARDAC 22 followsd by & single oral gavage dose
of 5 mg/kg [1C]-BARDAC 22 on day 15. A preliminary study vas conducted to
determine racovery of axpired volatile 1*C-residuss in 2 male and 2 fezale
rats after administration of a single oral dose of =4.7 mg/kg [1C]-BARDAC 22.

The study demonstrated that }“C-BARDAC 2Z was metabolized and excreted
following oral administration in rats. Total recoveries of the radicactivicy
were high for most groups (90.82-100.94% of administered dose). Most of the
radfoactivity in all groups was recovered in the feces (89.11-99.46% of
administered dose), however, the amounts represented by biliary excretion and
unabsorbed test material are not known because {ntravenous doiing was noc
conducted. bloaccumulation of BARDAC 22 sppeared to be low as indlcated by
<l4 recovery in tissues at 7 days postdosing., Hetabolism data suggest thaz
BARDAC 22 15 oxidized at the two decyl side chains to form hydroxy =ad
hydroxyketo derivatives. Mass spectromstrie analyses indicatad that the

2 methyl substituents of BARDAC 22 remsined .nmodiffed. Furthermore, the
hydroxy and/or keto functions on the decyl side chains are probably located at
or near the terminal end., Greater metabolism (as indicated by decressed
amount of parent compound in feces) occurred in females than males and in the
low-dose groups than high-dose group.

Therefore, no cex- or dose-related differences were found in the distribugion
and elimination of BAKDAC 22, however, slight sex- and dose-related
differences wern seen in the maetoboliszm of BARDAC 22.

CORE_CLASSIFICATION: Supplementary, Thiz study may bs upgraded 1f un
intravenous study is conducted (to determine the sxtent of oral abgorstion of
PARDAC 22) and ic judged to be acceptsble. This doas not satisfy guideline
requirement (65-1) for a metabolism study and iz not acceptable for regulazory
purposes .,

A, MATERIALS

1. Texst Substance

The nonradiolabeled test material (lot number 7807.E) in &40% aguegus
solution was prepared by Rutgers University, New Brunswick, MJ, and had
& purlty of 99.4X, In the repeatud-dose study, nonradiclabeled Surdac
22808 technical herbicide was added to the diot of rats for 14 days
prior to a radiclabeled dose of BARDAC 22. The diets contained 34 ppm
BARDAC 22,

Radiolabelad BARDAC 22 (lot number 7499-E) had a radiopurity of 99.0%.
The ctest material was labeled with 34C at a N-methyl group.

. Calculations made in the study were bazed on a reported specific
activity of 9.01 mCi/mmel, It was later determined that the actusl
spacific activicy was 9.40 mCi/amol; howvever, investigators considered
the differences in values to be small and that the error equally
affected both dosed and recovered data.

2. Test Animals .
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" 8ix-week-old Spreguaona§iey rats (S/ééx/;:ouﬁ) were obtaired from

Charles River Laboratories, Portage, MI. Msan body weights at the
initistion of the study wera 310.8-322.8 g for males and 212.8-214.8 g

for females. A single oral gavage dose of 5 mg/kg (low-dose group) or

50 mg/kg (high-dose group) labeled BARDAC 22 was adainistered to rats,
Another group received 34 ppm unlabeled BARDAC 22 in the dist daily for
14 days followed by & sinple oral gavage doss of 5 mg/kg radiolabeled
BARDAC 22 (repeated-dose group). An additional group of 10 male rats
(236 vo 262 g) were used to collect a sufficient amount of !4C fecal
residue for metabolite analysis. In the preliminary 14C0O, study, rats
(2/s86%) received a gingle oral gavage dose of 4,7-4.8 mg/kg. Msan body

- weightes were 193.5 and 137.0 g for males and females, respectively. ' The

rationale for the chosen doses was not reported,

METHODS
1. Acelimation

Rats were acclimated in individual cages for two weeks prior to use.
Animals were provided Purina® Rat Chow (#5002) and water ad libicum
throughout the study except 18 hours prior to dosing until 4 hours
postdosing. Animals (2/sex) for the expired 140, study were kept in
individual glass metabolism cages (Roth Cage). Animals were then kept
in individual cages for excreta collection, Room temperaturs was
maintained at 7055°C with a 12-hour light/dark cycle, The repesated-dose
group recelived diets centaining the nonlcbelsd test material for 14
days .

2. Dhesing Selutions

The appropriate amounta of nonradiolabeled BARDAC 22 and [1C]-labeled
BARDAC 22 were mixed just prior to dosing., Dose selutions vere
delivarsd by gavage at a constant volume of 10 mL/kg body weight. The
specifie activities of the lov-dose single, low-dose repeated, and high-
doze uinple dosing solutions were approximately 24,500, 24,500, and
2500 dpm/ug BARDAC 22, respectively, Each animel recaived »10-20 uCi.

A diet containing 34 ppm nonlabaled BARDAC 22 (corvesponded to

3.4 mg/kg/day) waz proparad for tha repeated-dose group., The :
adminfstration of 34 ppm {nstead of 50 ppm (5 wg/kg/day) in the diet for
14 days szhould not have affected the results of the repeatod-dose study,
In the metabolite analysis study, specific activity of the dosing
solutien was 1,2 pCl/mg BARDAC 22.

In the preliminary study, the specific activity of the radiclabeled dose
solution was 43,606 dpm/ug BARDAC 22,

3. Sample Collection

Urine, urine funnel washes, and feces wers collected at 0«4, 48, 8-12,
12-24, 2436, 36-/0, 48=72, 72-96, 96-120, 120-144, and 144~168 hours
postdozing. Fecal samples were collected at 24, 48, and 72 hours
poatcosing for the metabolite analysis study, Urine was freeze-trapped

" to avold oxidation, evaporstieon, and bacterial degradacion. Afrer
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90.82-100,94% of the administered dose for all dese sroups (T

SELIVE CREIES 85-1:. ate
S 570106

animals were szcrificed on Day 7 postdosing, the following tiscues were

collected: gastrointestinal tract and its contents, liver, fat;
kidneys, bone, heart, lungs, bralu, gonads, miscle, pancreas, spleen,
adrenal gland, thyroild gland, and residual carcass. Cage rinse and
bleed were collected at the end of the sctudy.

Radiocactivity in urine and cage washings was snalyzed, in duplicate, by
liquid scintillation counting (18C) uging o Beckman LS 3801, Beckman
Instrument, Fullerton, CA. Feces and large tissues were homogenized, if
necessary, and combustad in a Harvey Sample Oxidizer, Model OX300, prior
to LSC. Whole blood and tissuss were combusted prior to LSC., Msthods
for statisticsl analyses were limited to the calculation of means.

Expired CO; was collected in ethanclamine:cellusolwe (2:1) at 2, 4, 6,
8, and 24 hours postdosing. The CO; trapping solution was mixed with
Carbon 14 Cocktail (Harvey Inztrument, Hillsdale, HJ) before counting.
Urine and feces were collected at sams time intervals as the expired air
in order to reduce the chance of any volatilizatiom of 14C. Urlna was
freera-trapped for the same reason. Urine and feces were later
discarded,

4. Hetabolite Analysis

Day 1 or Day 2 fecal samples were pooled by sex and dose level. Fecal

-samples were homogenized, centrifuged and then extracted with methsnel

(3%). The methanol extracte contained most of the radioactivicy and
were concentrated and then losded on a silica gel column using

. ehleroform/methanol golvent nvatem for inmitial lsolacion., The collected

radiocactive fractions were further purified by thin-layer chromatography
(TLC) and then high-performance liquid chromatography (HPLCY. Mass
spectrometry (MS) was conducted on the iseolated samples,

5. Regulatory Compliances

Flagging stategents were signed on January 12, 199G (Report 1) and
December 22, 1989 (Report 2). The qualicy assurance statements and the
statements of compliance with Good Laboratory Practices were signed on
December 11, 1989 and January &, 1990, respectively, for Report 1 and on
May 1, 1989 and December 22, 1989, respectively, for Report 2.

REPORTED RESULTS

1. Prollminary 14O, Study

In the preliminary study, 0.045-0.053% of the administered radioactivicy
was cxpired in msle and female rats dosad with 4.7-4.8 mg/kg
[3*C)<BARDAC 22; the majority was detected during O=4 hours postdesing.

2. Elimination and Recovery
At 7 days postdosing, total mean recovery of radioactivity wa

Nearly all of the recovered radioactivity was found in the feces

[
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(69.11~99.46% of the dose) and only & gmpell amount in the urine

(1.17+2.36% of the dose). Fecal eliminetion peaked at 8«36 hours

postdosing for the single and repeated low-dose animals. 1In the high-

dose animals, most of the fecal elimination occurred from 8 hours to 72
. hoursg postdoging.

3. ZXissue Distribution

At 7 days postdosing, 0.01-0.30% of the sdministered radioactivity was
recoverad in tissues, including carcass, for all dose groups., Ali
individual tissues or organs contalned negligibls amounte of
radiocactivity; 0-0.05% of the dosa (0-6.674 ppm), The c¢arcass contained
0-0,17% of the dose.

4, Hetabollsm

After three methanol extractions, the unextracted residuas in all facal
samples constituted <10% of total residues present in the samples. At
least 60% of the radicactivity was racovered after silica gel elution,
Several attempts were made to improve TLC/HPLC isolation methads, but
the investigarors were unable to gat better separation and/or
quantitation, :

Preparative TLC {sclated 4 radioactivs bands; one was the unchanged
parent compound which represented most of the radicactivity (Table 2),
The metabolites were more polar than the parent compound. Bacsuge two
of the bands were eluted closely (bands Bl and B2), they were pocvled
together for separation by HPLC. Struciures of A, Bl, and 52
metabolites were further analyzed by MS. Metabolire Bl (molecular fon
at m/z 356) eppesred to have a hydroxyl group on the terminsl carbon and
a kotone on the adjoining carbon. Metabolite B2 (m/z 342) appeared to
ba hydroxylated on the decyl side chain, MS revealed that Band A
contained two metabolites, Al (m/z 372) and A2 (m/z 358). It was
concludad that motabolite Al haz a single hydroxylation at one of the
deeyl chalnz while metabolite A2 was hydroxylatad on the sacoud carbon
from the end of the decyl chain. Slightly higher amounts of the pareut
compound were found in the low-dose groups compared to the high-dose
group, as well as higher amounts in females than males for all dose
groups (Table 1). Slightly higher amounts of maetabolites Al and A2 wers
found in the females than males.

based on these data, metabolic pathways of BARDAC 22 were proposed
(Figure 1). Oxidacion of the decyl side chain appeared to be the major
nwetabolle pathway.

D. CONCLUSIONS BASED ON REVIEWERS' DISCUSSION AND INTERPRETATION OF DATA

The study demonstrated that !*C.BARDAC 22 was abgorbed, distributed,
motabolized and oxcreted, primarily in the feces, following oral
administration in rats. Total recoveries of the radicactivicy were high
for all groups (90.82-100,94% of the adninistered dose). Most of the

" radicactivity {n the doze groups were recovered in the faces T
(89.11-99.462 of the administered doss); however, the amounts of biliary

s 2%
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excretion and uacbsorbed test material wers not known b-cause

intravenous dosing was not conducted., Bloaccumulation of BARDAC 22
appeatsd to be lew as indicated by <1% recovery of radicactivicty in
tissues at 7 days postdosing., The study results do not SULZEEL any Sex-
or dose-related differences in tha distribution and elimination of '
BARDAC 22.

Metabolism data suggest that BARDAC 22 is oxidized at the two decyl side
chains to form hydroxy and hydroxyketo derivatives. NS analyses
indicated that the 2 methyl substituents of BARDAC 22 remained
unmodified. Furthermore, the hydroxy and/er keto functions ofi the decyl
side chains are probably located at or near the terzinal end, The
authors reported slight sex- and dose-related df fferences in the
metabolism of BARDAC 22; greater metabolism in females than males and {n
the low-dose groups than high-dose group, Because recovery of '
radicactivity following extraction with methanol and isolacion from
silica gel was not high, the differences in metabolism among groups are
not conclusive, The authors also noted that mogt of the wetabolism was
microbial gince most of the radioactivity was recovered in the faces,
but this was not confirmed. Because <2.5% of the administered dose was
recovered in the urine, matabolite analysis was not performed,

STUDY DYFICIENCIES

1. Because of the large recovery of radicactivicy in the feces, an
intravenous study should be conducted in order to assess the
sxtent of oral absorption of BARDAC 22 (i.a., determine the amount
of radicactivity in the feces that {s a result of biliacy
oxcretion and unabsorbed test material)., The high amount of
parent compound in the feces suggest that a large porction of the
administered dose may noet have been absorbed.

2. Recovery of radioactivity in the fecas following extraction and
isolation procedures was not reported as percentage of
administered dose; however, most of tha major metabolites sppeared
to have been {dentified. The authors reported that they did
attempt te improve TLC/HPLC isolation methods, but wers unsble to
get botter separation and/or quantitation,

Nawa AT T L el e 3w



| TABLE 1, Excretion of Radicactivity 7 Days Pollowing Orel
Administration of [1%C)-BARDAC 22 in Rsts

Percent of Administered Dose (zean)

Puse Tissues & Total
Group Sex* Utine Feces Carcass Eecovery
5 ug/kg H 1.65 89,11 0.05 90,82

(single) ¥ 1,42 92.13 0.01 91,56
S'mg/kg M 1.19 93,88 0.02 g2.09

(repasted) F 1.74 90,11 0.03 ¥1.88
50 wg/kg M 1.17 99,46 0.3¢ 120,94

(single) F 2.36 91.93 0.19 S 47
*5/5ex/group

Source! Report 1. Tables 34«39, pp. 63~68
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o
CHy - CHy« (CH, ) g-18- (CH;z) g~ CH,-CH,
3 BARLAC 22
Me
. .
CH,-CHZ-(CHZ),-F-(CHz)a-%h-CH,
Me OH METABOLITE B2
Me M?
(:!{3‘01!2-(CHZ),.,":N-(CH;.)B-CeCHz-OH CH,-CH~(,CH2):-~'L - e CHy
| . )
Me 0 Ot Vil UN
HETABOLITE Bl METABOLITE A2
Ma
_‘,l
Ctl;-ciﬂ-(m{z),,«bll-(CHz)a-ﬁ~CHz-OH
OH Me 0 METABOLITE Al
FURTHER METABOLIC MODIFICATION
: Figure 1. Propossd metabolic pathway for BARDAC 22
Sauree: PReport 2, Flgurae 16, p. 39
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GUIDELINE § 84: MUTAGENICITY
HAMKALIAN CELLS IN CULTURE GENE MUTATION

EPA Reviewei‘ ¢ Ee @ D Signacure: %‘ZM

Review Section 1V, Toricoleogy brench 11 Date: ll'enizrﬁg
Health Effects Division (7509C) -
EPA Section Head: Jess Rowland; M. S, Signature: -
Review Section 1V, Toxicology pranch I1 Date: e 129

Health Effects Division (7509€)

DATA EVALVATION REPORT

STUDY TYPE: Gene mutetion in cultured Chninese hamater ovary cells (CHO/HGPRT)

TEST MATERIAL: N-alkyl dimethyl benzyl / monium chloride (ADBAC)
PC_CODE: 067105

DP_BARCODES: D188679, D1BYE20
SUBMISSION NOS., - $636172

CASWELL NO.:  O1 .k
MRID Mumber: 410127-01
SYHOMNYM(S): None prov.ded

SPONSOR: ADBAC Quat Joint Vénture/Chemical Spacialties Manutacturers Assoc.,
Waghington, D.C, .

IFSTING FACILITY: Hazleton Laboratories America, Inc., Kensington, MD

IiTLE OF REPORT: Mutagenicity Test on Alkyl Dimethyl Benzyl Ammonium Chloride
(ADBAC) in the CHO/HGPRT Forward Mutation Assay

AUTHOR: R.R. Young
STUDY PUMBER: HLA Stddy No. 10238-0-435
Q SSUED: January 23, 1989

CONCIUSIONG « < EXECUTIVE SUMMARY:

Negative for the induction of forward gene mutationsz in Chiness hamster
_ovary (CHO) cella at the HGPRT locus in two independent angays conducted
with levels ranging from 1-20 ug/mL - §9 and 1-40 pg/ml 489, Severe

cytotoricity wae demonstrated at doces 320 pg/mL -59 and 240 pg/ml +59,

CORE CIASSIFICATION: Acceptable. The study satisfies the Guideline
requirement (84-2) for genntic effects, Cutegory I, Cene Mutations, and ia
accaptable for regulatery purposes,

Page .2_ of _9_
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MAMMALIAN CZLIS.IK CULTURE GENE MUTATION

VATERIALS

i,

(1. erial: ADBAC

Desecription: Slightly viscous, clear yellew liquid

Identification number: Lot nusmber 7293K

Purity: B804

Receipt date: January 21, 1988 :

Stability: Stable in the solvent for 24 hours at 5°C

Contaminants: None listed

Solvent used: Deionised water (dH,0)

Other provided information: The test material was stored at room
temperature in the dark., Dosing solutisns wers prepared on the day
of tenting, Actual test material concentratfons were determined on
the primary stock solutions for each mutatien assay; in addicion,
the 24-hour stability of the test material in the sclvent was
analytically verified. The report did not indicate thar solutions
were adjusted to 100X purity,

Culture Medium: Ham's Nutrient Mixture F12 containing 10% fetal

bovine serum (FBS), L-glutamine and antibictics. For the §9-activated
asgays, the FBS concentration was reduzed to 5%,

Contro)l Materials:
Negative: Culture medium (eytotoxicity assay enly)
Selvent: dH,0, at a final concentration of 10%

Pogltive: Nonactivation: 5-Bromo-2'-deoxyuridine (Brdl) wasz prepared
in an unspecified solvont to yield a final concentration of 50 ug/mL.

Pozitiva: Activation: 3.Methylcholanthrene (3-HC) was prepared in an
unspecified solvent to yield a final concentration of % pg/ml.

Astivation: 89 derived from Sprague-Davley (sex not specified)

X Aroclor 1254 X Induced —tb. rat X . liver
phenobarbital noninduced mouge lung
nona hanetey other
other e OCher

The 89 hemogenate was purchassd commercially (supplier not specified).
Prior to usze, CHO/HCPRT assaye were conducted with two raference

- mutagens (benzo(a)pyrane and 2-MC) and verious concentrations of $9 in

order (v nalect the optimum $9 concentration. The 59 mix was prepared

1. . -
a8 fellows:
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MAMALTAN CELLS T8 CULIURE GENE KUTATION:

Einal Concentration

Phosphate buffer 2,0 aM

NADP 1.0 oM
Glucoge-6-phosphate 5.0 mM

€aCl, . 2.0 oM

KEl ' 6.6 mM

MgCl, 2.0 M :

$9 homogenate . 20,0 pl/mb (2%)

Test Cells: Mammalisn cells in culture

mouse lymphoma L5178Y cells

% Chinase hamster ovary (CHO) calls
V79 cells (Chinese hamster lung fibroblasts)
other (list):

Properly maintained? Yasg,

Periodically checked for mycoplasma contamination? Yeg.
Periodically checked for karyotype stabilicy? Yeg.

Periedically "cleansed" against high spontaneous background? Yes.

Locus Kusmined:

thymldine kinase (TK)

selection agent: . bromodeoxyuridiae (Brdﬁ)r
(give concentration) fluorodeoxyuridine (Fdu)

|

hypozanthine~guanine-phospho-

ribosyl transferase (HGPRT)
selection agent: 8-azaguanine (8-AC)
(give concentration) 4 ug/ml. 6-thioguanine (6-TC)

Na'/K’ATPasa
aelection agent:
(give conuentration)

!x,,

osuabain

other (locus and/or selection agent; give detalls):

Test Compound Concentrations Used:

(a) Preliminary eytotoxfcity aseav: Ten doses (1, 2, 5, 10, 20, $0,
100, 200, 500, and 5000 ug/ul) were evaluated in the pregence and
abgence of S9 activation, using triplicate cultures.

(b) Hutatiop assay: Two independent assays were conducted with
single cultures in the presence or absence of S9 activation, as
followa:

Page & of 9
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Inftial erial:

Repeat trial:

1, 5, 10, 13, 16, 20, 25, 35, 50, and
65 pg/ul.. Cells treated with the five
lovels 116 ug/nl were plated for sslsctien,

i, 5, 10, 12, 14, 16, 18, 20, and 2% pgeml.
Cells treated with the seven levels batwmen
5 and 20 pg/mlL vere plated for selectiosm.

89:activatad céndi;iogg:

Initial trial:

Repeat trial:

B. JIEST PERFORMANCE:

1.

=1l Treatments:

1, 5, 10, 20, 30, 40, 50, 65, 85 and

100 pg/ml.. Cells treated wich ths five
lowest dose lavels (i.s., <30 ug/al) wers
plated for selactiom. ,

10, 20, 22, 24, 26, 28, 30, 40 and

50 pg/mL. Calls treatod with the seven
levels between 20 and 40 ug/mL were plated
for selection,

Cells were exposed to the test compound, solvent or positive
L, hours (nonactivated or $9-activated conditiemns)

After washing, cells wera cultured for _? days (expression

After expression, 2x10? cells/dish (12 dishes/culture) were

cultured for 7-10 dayr in sele.tion medium to determine cumbes=s
of mutants; 200 cclle/digh (3 dishes/culture) were cultured finr
1=10 days in nonselection medium to determine cloning efffclemcy

(&)
control for:
(b)
period) before cell selection,
()
Starintien] Mathods:

Mutation frequency (MF) data wers analyzed fer

stavistical significance (pz0,05 and 0,01) using a two-talled binomial
approximation of & Polsson distribution, using the tables of
Kastenbaum and Bowman (1970).1

IRantenhawn, M.A, end Bewsan, .0,
putay Hex 31 $27.549,

mitation LEaquencies,

(1970). Tables for determining Li:e stacistical significamce o

go Soof 8 - - - - ,&{




(8y Agsay validits: The szssay wag considered valid if the following

conidicions veve met: (1) the CE in the vehicle controls was
batwaen 50-1157: (2} ~4e MF {n the vehicle controls was <15x10°¢;
{3y the MF of the posicive control was significanczly (pe0.01)
higher tian <he solven” contrel; 4) the test material wvas tested
sither to the maxfxum concentrs’ion, to a concantration
approsimately cwice that of (he test material’s solubiifty limic
in the culcurc mediun, to & concentration that reduced relative
survival (HS) to 85-90%, or to 75% of a highly cytotoxic
eoncentracien; {5) the HF st each dose leval wasz based en the
counts from at least eight of twelve mutant selection dishes and
from 2 of 3 cloring efficlency dishes; and (6) at leasc three
doge lev 15 were evalusted for induction of mutatfons.

(b3 Pugirive response: The test mwaterial was considered positive if
a gignificent (pcG.05), duse-related increase {n the MF above
15#10% was obaserved, or if there was a »>2-fold increass at a
gingle doses lavel near the cytotoxicity limit. Swmaller increasas
must have been reproduced in a confirmatory assay.

¢. REPORTED RESULIS: _ ,
1. Test Material Solubjliry/Solution Preparation: The test material wus

soluble in dH:0 up te 50 mg/mL but a white precipitate was reportved in
culture medium containing 250 pg/mL. Addition of the test material to
the culture medium did not alter the pH, The study author stated that
all primary stock selutions were prepared with plastic pipets and
tubes, For the mutation assays, test solutions were prepared with
gless pipets and volumetric flasks,

Preliminary Cytotoxicity Test: The nonactivated test material was
severely cytotoxic (L.e¢., no colonies surviving) at levels :20 pg/ml.
Relative survival was reduced to 53.4% at 10 pg/al; lower doses

(1-5 ug/mlL) did not have an appreciable affect on survival, vith RS
2892, Under S9-activated conditions, the test material was slightly
less cytotoxic; doses <20 pg/ml 4id not have an adverse affect on RS,
whereas no cells survived exposura to levels 250 ug/ml.

Based on these findings, doses representing a cytotoxicity range of
approximately 0-90X (1-G5 pg/ml -S9 and 12-100 pg/aL +59) were
selected for the initial mutation assays,

Hutation Axseys:
Nenactiveted copditfons: Represontative results from the twe

nenactivated assays are presented in Table 1. In agreement with the
findings of the preliminary cytotoxicicy study, levels 220 pg/mL -S9

- e - Paga _6_-of 9 .
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in the {nitial nonsctivated trisl wers severely cytotoxic., RS for the
remaining concentrations was dose related and ranged from 8.6% at

15 pg/ml to »100% at <5 pg/ml.. Thers were, however, no appreciable
increasss in the WP at any dose, In the repeat trial, a narrower
range of doses (5~24 ug/mL) was evaluated. ' Survival was generally
dpse related and RS in cultures exposed to 20 or 24 pg/mlL was <5%.

The study author reported that MFs for the 16, 18, and 20 yg/nl
cultures were significantly elevated over the solvent control MF;
these elevations were not considered biologically meanirgful, howewer,
because they were within the expected spontaneous range of 0-15x10°%
and similar elevations had not cccurred in the inftial trial.

S59-activated conditions: Table Z presents representative data froa
the two 59-activated assays., Results from both trials were in good

HAMMALIAN CELLS IN CULTURE CENE MUTATION -

agreement and indicated that levels 240 ug/ml were sevarely cytotozic:

there were also no increases in the MF at any doss,

In contrast, the positive controls (nonactivated 50 yg/m’. BrdU and -
S$9-activated 5 pg/ml 3-MC) induced significant (p<0.01) increasss in
the MFs in both trials, '

4. Analytical Decverminations: Using spectrophotometry, duplicate samples
of the test material primary stock solutions for each mutation assay
were analyzed for asctual test material concentration. All samples
were within 7% of the respective target concentrations. In addition,
the 24-hour stability of the test material (at 5°C) was verified for
solutions containing 1.0 and 100 pg/mL test material.

Based on the overall findings, the study author concluded that ADBAC
was not mutagenic in the CHQ/HGPRT forward gene mutation assay.

REVIEWERS' DIJCUSSION/CONCLUSIONS: We anssess that ADBAC was tegted over a
range of concentrations that include” severely cytotoxic doses (220 pg/al
-59 and 240 pg/mL +S9) but failed to Snduce a mutagenic response. In
addition, the gensitivity of the test syztem to detect mutagenesis was
adequately demonstrated by the results obtained with the nonactivated

(50 pg/mL BrdU) and S9-activated (5 pg/ul 3-MC) positive controls. We
conclude, therefore, that ADBAC i not 2 mutagen in this In vitro
mammaliaon cell gene mutation assay,

QUALITY ASSURANCE MEASURES: Was the tesc performed under CLP? Yas. (A

quality assurance statesent was signed and dated January 23, 1989,)

CORE CLASSIFICATION: Acceptable. The study satisfies the Guideline
requirement (84-2) for genetic effects, Category I, Gene Mutations, and is
acceptable for regulatory purposes. .
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’ Hepatocyten (B4«4)

Prepared for:

- Health Effects Division
Office of Pesticide Programs
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. - GUIDSLINE SERIES §4: HUTAGEMICITY |

MUTAGENICITY STUDIES

EPA Reviewsr: PEobert Fricke, FPh.D, .. Signaturs: %&
Review Saction 1V, Date: /] P X

Toxiecology Branch IY/HED H7509C

EPA Section Head: Jese Rowlapnd, M.S, Signaturs:
Review Sectiou I¥, 4
Toxicology Branch IY/HED H7509¢C . Date: MELTE o

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: Unscheduled DNA synthesis assay in primary rat )
hepatocytas (84-4) '

CHEMICAL: Alkyl dimethyl benzyl ammonium chloride (ADBAC)

DP _BARCODES: 0188679 Submlssiog\ No.:

o S436173
D189620 ,

Caswell Ko,: 016F

P.C. CODE: 069105
MRID Number: 422908-01

SeEat s

SYNONYM/CAS Ne.: ADBAC

SPONSOR: ADBAC Quat Joint Venture/Chemical Specialties Manufactures
Asgociation, Vashington, DC

IESTING FACILITY: Hazleton Washington, Inc., Kensington, MD and Vianna, VA

TITLE OF REPORT: Genotoxicity Test on Alkyl Dimethyl Benzyl Ammonium Chloride
(ADBAC) in the Assay for Unscheduled DNA Synthesis in Rat Liver Primary Cell
Cultures '

AUTHORS: M.E. McKeon &nd M. Phil

P8RS N A

SIUD R: 14778-0-447 |
RERORT ISSUED: April 13, 1292
ONCLUSTONS - EXE VE SUuMMARY: Negative for inducing unscheduled DNA . :
synthesis (UDS) in primsry rat hepatocytes treated with the test material at !

doses up to 6.46 ug/mlL. Hignher doscs (a7.00 ug/ml) vere geveraly cytotoxic.

CORE_CLASSIFICATION: Acceptable. This study satisfles guideline requirsmencs =
- for an i yitro (UDS) mutagenicicy study (84-4) and is accaptable for
regulatory purposes. B
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1. Jest Materisl: ADBAC

Description: Clear, yellow liquid

Lot numbers: 7293K; Code No. 12347

Puricy: 80%

Receir~ date: September 25, 1991

Stabliity: Not reported

Contaminants: Not reported

Solvent used; Delonized water (dH,0)

Other provided information: All solutions were preparad fresh and
were analyzed to verify target concentrations (see Section C:

. Reported Results).

2. lndicator Celln: Rat hepatocytes, harvested from a 190.4-g adule
female rat (Strain: Fischar-344 (F344/NHSD) purchased from Harlan
Sprague Dawley Inc,

3. Control Substances:

¢ The solvent contraol was sterile dazo at & final concentration of
10¢ in the madia. ’

¢ The poeitive control was 4.48x10°7 M (0.10 ug/ul) ncotylanino-
fluorene (2-AAF) prepared in dimethyl sulfoxide (DMSO)., The
concentration of DMSO did not exceed 1¥ in the media.

4. Medium: William’'s Medium E (WME) contained 2 mM L-glutamine and
antibiotics. -WME+4: as above with 10% fetal bovine serum.
WHG: WME + 100 units/ml of collegenase.

3. ZTest Compound Concentrations Used: Concentrations were bagad on
previously published data,’ Fourtesn doses ranging from 0,538 ug/ul
to 11.8 ug/ml, were evaluated. Cells exposed to 0.538, 1.08, 2.15,
4,31, 5.38, or €.46 ug/mL wsre scored,

STUDY DESTGH:
1. (Cell Prepagation:
(a) Pexfusion tachnigus: The liver vas perfused in sity with

Ca*™/Mg**-free Hank's balanced aalts containing 0.5 mM ECTA and
50 mM HEPES buffer solution (pH 7.2) for ~4 minutes and with
WHC for 10 minutes. The liver was excised, moved to a culture
dish containing WMC and mechanically dispersed to release the
hapatocytes, )

‘Cifone, KA. (19593, nrutagenicity test on alhyl direthyl- baniyl ewmniun cnloride

(RDBAC) (n the rat prizary hepetcyse wiecheduled DHA synthesis .
10238-0-447, : e HslyeMA By

| X
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(b)

1arvest/culture preparation: Recovered cells were
centrifuged, resuspended in WME+, counted, and ~0.5x10% cells/
3 mL were dispensed intc culture dishes containing plastic
coverslips. The cultures were placed in a humidified, 37¢C,
5% €O, incubator for a 2.0-hour attachment period. Unattached '
cells wers removed; viabla cells ware refed and established ss
monslayer cultures,

2. U sgay:

(a) Ireatmant: Five replicate monolayer cultures were exposed
to the selective doses of the test material, negative or
positive controlg (2-AAF) for 18.8 hours in WME containing
10-11.1 uCi/mL [*H]-thymidine (48 Ci/mmole). Treated
monolayers were washed twice with WME: two of the five
replicates for each trealaent group were used to detsrmine
cytotoxicity, These cultures were refed, reincubsted and
wonitored for cytotoxicity at 20.5 hours posttroestaent by
trypan bBlue exclusion,

(b) UDS slide prepayation: The remaining cultures were washed with
WHE containing 1 mM thymidine. Treatsd hepatocytes, attachad
to coverzliipe, were swollen with 1% sodium citrste and fixed is
ethanol:acetic acid (3:1), The coverslips were mounted once

slides and each glide was dipped in NIBZ photographic emulsion
(Kodak) and dried, S

(c¢) PEreperation of autoradiographs/grain development: Slides
were exposed for 7 days at 4¢C in light-proof boxes containing
desiccant, developed with Kodak D-19, fixed and stained with
Williams' modified hematoxylin-sosin, Slides were coded prior
to analysis.

(d)  Cralp coupting: The nuclear and cytoplasmic grains of
150 cells (50 cells/coverslip) per treatment were counted. The
net nuclear grain counts were quentitated by subtrascting the
aversge cytoplasmic grain count of three nuclear-sized areas
adjacent to each nucleus from the nuclear grain count. Cells
with blackened nuclei{ were not scored,

3. lvaluation Criteria:

(2)  Agmay validity: The assay was conaidered vaiid if: (1)
hepatocytes recoveresd from the perfusion step and nonolayer
cultures used for the assay roached tha »70% viability level:
(2) the negative control had & net nuclear grain count of ~5.0
to 1.0 and no more than 10% of rthe nuclel had a5 net grains;
“(3) the poaitive control demonstratad the sansitivity of the
teat syatem to detect UDS; (4) data were obtained from ac least
two Tepiicate cultures/dose; and (5) the highest of at Least
6 doses was cytotoxic, limited by solubility, or reached the
maximun recommended dose for this assay (5000 ug/uL).

Page 4 of _7_
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(b)  Posltive pesponse: The test material was concfdered posicive
if: (1) the increase in the mean nuclear grein count vas
#5 graing/nucleus over the negative contrel value; and (23 the
percent of nuclel with »5 grains exceeded 10% of the negative
control population.

4, Statistical Msthods: The data were not analyzed for statistical
signiflicance,

REPOR IS5

1. UDS Assay: Six doses, ranging from 0.538 ug/ml to 8.61 ug/nl of the
test material were examined in & parallel cytotoxicity and UDS assay.
The data indicated that doses »7.00 ug/mlL efther caused marked
reductions in cell viability or adverse effects on cellular
morphology. Accordingly, hepatocytes trested with 0.538, 1,08, 2.15.°
4.31, 5.38, or 6.46 ug/ml of the tost material were scored for cie
incorporation of tritiated thymidine. Representative findings
presented in Table 1 show that the selected doses of ADBAC did nst
induce a genotoxic effect. At the highest dose scorsd, 6.46 up/ml
ADBAC, the percentage of cells with »5 mean nuclear grains vas
slightly elevated. However, the percentage of cells with .5 nec
nuclear grains (5.00%) was well within the historical background
range (1.3-8.7%) of the reporting laboratory (see Study Report
p. 50). By contrast, marked increases in the net nuclear grain
counts and the percentage of cells in repair were obscrved in
hepatocytes exposed to the positive control (0.10 up/mL 2-AAF).

Cell viabiliry for this group was 94,5%,

2. pnalygical Determis, - Stock solutions of the test material
ranging from 5.382 u. . to 118.4 pg/mL were prepared using

volumetric flasks ur.  ,ipets. Each solution was analyzed to vorify
target levels, and results of the analyeis revealed that all
solutions were accurately prepared and were within 4% of the targat
level.

Based on the overall rasults, the study author concluded rhat ADBAC was
not genotoxic in this test system and that these findings confirmed =he
rasults of an carlier UDS assay conducted with male rat hepatocytes.%

REVIEWERS' DISCUSSION/CONCLUSIONS: We agree with the study author's

conclusions that ADBAC did not induce gonotoxic effects at the
concentrations teated in thiz rat hepatoeyte DNA repair agsay, We
further assess that the material war assayed over an appropriate range
that included cytotoxic levels; therefors, the assay provided valid o
evidance of a negative responze in this test system. In addition, the '
sensicivity of the tesat nyatem to detect UDS was. adequately dasonstrated- —
by the results obtained with the poaitive sentrsl (8,100 RE/BL Z-AAF} .

“Cifone, WA, (1089),  Mutsgenicity test on alkyl dimethyt benzyl samontum chioride

'w;uc; in the ret primary hopstocyte umscheduled DNA synthesis essay. WLA Sty 102330
.“ ] )
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E.  QUALITY ASSURANCE MPAJURES: Was the test performed under GLPs7 Yag. (A

quality assurance statement was signed and dated April 15, 1992.)

CORE G CATION Accepcahle; The study satisfies guideline requirements
for an in vitre (UDS) mutagenicity 5cudy (84-4) and is acceptable for
regulatory purposes.
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GUIDELINE SERIES 84: HUTAGENICITY -

. ICRONUCLEUS
MUTAGENICITY STUDIES

Toxicology Branch 11/HED (H7509C)
EPA Section Head: Jegs Rowland, M. S, Signature:

feview Section 1V
Toxicology Branch 11/HED (H7509C) Date: twieind.

. _ ' . |
EPA Reviewer: Kobere Fricke, Ph.D. ' Signature: \W
Review Section 1V, ' o Date:
e BTTA_

DATA EVALUATION REPORT

CHEMICAL: Hyamine 3500

PP _BARCODES: | D188679, DLE9620
SUBMISSTON NMUMBERS: , 8436171
PC_CODE: 069105

CASWELL NVMBER: O16k

STUDY TYBE: Mutagenielty: Micronuecleus assay with mice
HRID Number: 403111.01 '

SYNONYMS/CAS No,: Ityamine 3500, ADBAC, Alkyl dimethyl benzyl ammonium
chloride :

SPONSOR: Lonza AG, Basle, Switzerland and Falr Lawn, NJ/Chemical Specialtles
Manufacturers Asgociation, Washingron, DC

IESTING FAGILITY: Scantox Laboratveries, Led., Skensved, Denmark

a

: Series 84-2 Assessment of the Mutagenic Activity of Ityamine
3500 in the Mouse Nucleus Test

AUTHOR: Kallersen, Th,
STUDY NUMBER: 1075.3
BEFORT ISSUED: Decamﬁer 16, 14985

CONCLUSIONS - - EXECUTIVE SUMMARY: HNogative in the the mouse micrenucleus assay

conducted with a single oral gavage sduiniztration of 400 mg/ig Hyamine 350G

and harvasts 24, 48, and 72 heur pustexposurs, One troatcd male died, The
cest materfial was cytotoxic to tha target timasue, as shown by the reduced
proportion of PCEs at all sacrifice times, especially with the males.
However, an adequate explanation for the adjustment of the pH of the drinking
water to 2.5 should be provided. ‘ ,
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CORE CIASSIFICATION: Unacceptable. The utudy does not satisf" Puidclinc
requirament (§84-2) for genotic effects Category 1I, Scruc:ur¢L Chromosome -
Absrrations and ig not acceptable for regulatory purposes,  The study cam be
upgraded if the requested information ig provided.

@ 4te : Hyamine 3500

Description: None provided

Identification number: Batch number L-5383

Purity: 80.2%

Receipt date: Sent to the purforming laboratory September 3, 1985

Stability: Not reported

Contaminants: Free amine, 0.2%; aminchydrochloride, 0.1%; ash, <0, 1%

Vehicle used: Distilled water (BU0) -

Other provided information: Neither the storage conditions nor the 5
frequency of doging soiution preparvation were reported, Analytical : E
determination to verify the dosing concentration was not performed.

gonrrol Materinls:
Nepative: None

Vehicle/final concentration/route of administration: DH,0/10 ml/kg/
oral pavage

Positive/final dose(s)/route of administration: Cyclophosphamide (CP)
was disgolved in DH,0 and delivered at a dose of 30 mg/kg by oral
gavage.

Test Compound:

Route of adminisztration: Oval gavage

Volume of test gubstsnce administered: 10 ml/kg; the report did not
state whether the volume was bazed on individual body weighes,

Dose levels used:

(4) Acute dose rappge-finding study: "Varieus® concentrations,
including 400 mg/kg

(b) Micronucleus assay: 400 mg/kg

Test Animals:
"~ (a) Species: Mouse ‘Strain: _NMR] SPF = Age: _6=7 waeks (at
doging) Weight range at dosing: _25-30 g (males and fezales)
Sex: Males and females Source: _Brsd at Scantox Labora atories
Skensvad, angﬂ;g, breeders purchaged from Bepholtgard l:d
ocati t_reported
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(b} Nusber of nnimals uged per dotc;

Rnnge-finding study: Not specified; the reporc stated that "z
few" were treated,

Mieronucleus assay:

¢ Treatment group: _15 males i females
¢ Positive control: _ 5 mneles  _§ females
¢ Vehicle control: 5. wales 5 females
(e) Were test animals properly maintained? MNot clsar. The p¥ of the
drinking water was adjusted to 2.5 with hydrochloric acid. No

rationale for this procedure was provided. Animals were not
fasted prior to the administration of the test naterial.

B, IEST VERFORMANCE:

1.

2,

Range-finding Assay: “A few" miea (sex not specified) were
administered ths test material {n water at "variocus concentrations.™.

Mortality wae aszessed, Hone marrow smears were prepared and the
number of polychromatiec erythrocytes (PCEs) and normochromatic
erythrocytes (NCEr) were determined, Further details ware ns:
provided. :

Mleronucleus Aegay:
(a) Ireatment and sampling times:
1. Test compound:

Dosing: __%__ once
other (deseribe):

twice (24 hours apart)

Sampling (after last dowe): 6 hours 12 hours
X__ 26 hours _x 48 hours _ X 77 hours

2. Vehicle controel:

Dosing: _ % . once

twice (24 hours apart)
other (deseriha):

Sampling (after last dose): ____ 6 hours 12 hours

%, 24 bours 48 hours 72 hours
other (describe): ) .

3. ’Ponitive control:

Dosing: X . once twice (24 hour. apart)
other (deseribe):

Sampling (after last dore):
%, 26 hours - . - 48 hours . -72-hours — -
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HICRONUCLEUS

% bone marrow other (list):
Number of polychromatic crythrocytes (PCEs) examined per anissl: 1000
Number of normochromatic erythrocytes (NCEs, more mature $5{s)

ex&mined per animal: umber obe () 0 & teg
botalls of Cell Harvest and §lide Preparation: At 24, 48, snd

72 hours after the administration of the test material, the
appropriate groups of animals were sacrificed by cervical dislocation.
Animals in the soivent and posftive control groups were sacrificed

24 hours postexposure, The bone marrow from both femurs of each
animal was aspirated, mixed with fetal bovine serum (FBS) and
centrifuged. The supernatant wag removed, and cell pelle=s were mixed
with residual FBS and spread onto slides. Slides were fizmed in
mechatiol, stained with HMay-Granwald/Giemsa and coded., The slides were
scored for micrenueclei in polychromatic erythroeytes (MPEs) snd
mieronuclei in normochromatic erythroeytes and the ratio of 2CEs to
NCEe was determined.

Statistical Methods: To determine whether the results from any celi
harvest time were significantly different from vehicle contrels, the
frequeney of MPEs was transformed according to Blom's method.? and a
one-way analysis of variance (ANOVA) was performed. ANOVA was also

‘performed on the pevcent of PCEe, The threshold of significance was

not reported,

Evaluation Critevia: No eriteria were provided to evaluate ss8ay
validity, a positive response, or the blological significance of the
findinze.

C. REPORTED RESULTS:

LY
1.

Agute Duse Rappe-finding Study: Hortallty art unspecified doszes
»4600 mg/kp was reported to be "too high," and the ratio of PIs to
NCEs was reduced at 400 mg/kg.. No further details woere furnished.
Based on thege resules, 400 mg/kg wos selected as ths maxizmus
tolerated dose for the micronucleus assay, with sampling at 24, 48,
and 72 hours.

iieronucleus Agsay: One male treated with Hyawine 3500 waz found dead
on the third day posttreatment. Cliniecal signs, if any, wers not
reported. The proportion of PCEs i the bone marrow harverted from
the test group was significantly reduced at all sacrifice ciwss and
the effect appeared to be slightly more pronounced i{n the males. This
data showing that the test material was cytotoxic to the target organ
was consistent with similar findings reportod for the acute dose
range-finding study., There was, however, no evidence of genotoxiciey

Blem. 0.- (19353, STatisticel entimetes and transformed bete veriables. lew York: Jesm ¥iley and

Song, Ina.
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F.

HICRONUCLEUS

at any harvest tiwme (24, 48, or 72 hours) in either the males or
females. In contrast, the positive conersl (CP ac 20 mg/kg) induced a
marked incresse in the frequency of MPEe in bone marrow cells har-
vested from both sexes at 24 hours. Results are presented in Table 1.

Based on the overall findings, the study author comeluded that Hyamine
3500 was not genotexic in thiz in vive meouse efcronmucleus assay.

VIEVERS' SSION IONG: We assess that Hyamina 3500 wae
adequately tested to a level that caused reproducible eytotoxicity bue
failed to induce a genotoxic response in efther males or fimales 24, 48,
or 72 hours postexposure. Additionally, the sensitivity of the test
system to detect genotoxicity was adequately demonstrated by the resulecs

obtained with the positive control. Although we conclude that the study

provided adequate evidence that the fest material was megative {n vhe test
system, & reasonable explanation for the adjustment of the pH of thy
drinking water to 7.5 should ce provided. 7The study ig, therefore
classified as unacceptable, but jt can be upgraded if the aforementioned
sxplanation 18 provided.

QUALITY ASSURANCE HEASURES: Was the test performed under GLPs? Hog
kbgwn. (The submitter included a4 sigried, but undaced, sratement decluring

that it war not knewn whether the sctudy was conducted in accordance with
GLFs. A& quality essurance statement prepared oy the pexforming labora-
tory, signed and dated Deceuber 16, 1985, stated that che raport
aceuvately described the methods and results ef the study, )

AEERENDIY: Appendix A, Certificate of Analysis, -sf'uéy p. 15,

CORE _CLASSIFICATION: Unacceptablo. The study dose net satisfy Guideline
requirement (§84-2) for genetic effects Category 11, Structural Chromosome
Aberrations and ig net acceptable for regulatury purposes, The study can be
upgraded {f the requested {nformation is provided.

~
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Reviewed by:  Robert F. Fricke, Ph.D.

Section 1V, Tox. Branch II (H7509C)
Secondary Reviewer:
Section IV, Tox. Branch II (H7509C)

8TUDY TYPE:
DP BARCODES:

P.C. CODE:
MRID NO.:
TEST MATERIAL:
SYNONYMS ¢
8TUDY NUMBER?
BPONSOR:

TESTING PACILITY!?
TITLE OF REPORT:

AUTHOR
HEPORT ISSUED;
CONCLUSLONS :

Jess Rowland, M.S. }om RE=tun

DATA EVALUATION REPORT
Metabolism - Rat (§85-1)
SUBMISSION NO.:

D188e79
0189620

8436173

069105  CASWELL NO.: O016E
409907-Oi

ADBAC

Llkyl dimethyl benzyl ammonium chloride
PO1359 |

ADBAC QUAT Joint Venture/Chemjcal Specialist
Manufacturers Association, Washington, D.C.

Biological. Test Centar, Irvine, CA
Absorption, distribution, metabolism and
aexcretion ¢f alkyl dimethyl benzyl ammonium
chloride (ADBAC) in the rat

8. Selim

26 January 1989

The pharmacokinetic profile of ADBAC was studied in

male snd female rats orally gavaged with low (10 mg/kg}, high (50
mng/Kg) or repeated low dose (100 ppm in diet for 14 days followed
by single dose at 10 mg/kg) of test compound, additionally an

l.v. low (10 mg/kg) dose ctudy was also performed.

Fecal

elimination accounted for > 90%, while 5.8 to 7.8% appeared in

the urine.

For i.v. dosing 20 to 30% appeared in the urine with

44 to 55% in the feces. Tissue accumulation of orally-dosed
animals negligible (< 1% of administered dose), while thae

n10689

carcasses and tissues of i.v. dosed animals retained 33.4%
(males) and 35,8% (females; of tha administered dose.
Identirication of metabolites were not performed in this study.

CORE CLASSIFICATION: Supplementarv. This study deoes not satlsfy
guideline requiremente (§85-1) for a metabolism study in rats and
is not acceptable for regulatory purposes. The study may be
upgraded to guideline if metabolic profile.data are submitted and
judged to be acceptable.
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I. QOBJECTIVE: The objective of this study was to evaluate the
absorption and elimination of orally and intravenously
sdministered test compound. The metabolic profile was not
evaluated in this study, but as stated in the study, it will be
the subject of another report.

II. MAIEBIALS
A, Test Compound and Dosing Selutions

1. Ra labelad patexialt: ADBAC was uniformly labaeled
on benzene ring with. Y, M"C-ADBAC had 2 radiochemical
purity of > 99.4% and a specific activity of 24
mCi/mmole. The lot number was not given in the study.

5L

2. Nonradieactive material: Unlabeled ADBAC (Lot No.
05-~6K) contained 10% active ingredient.

3. Desipg solutions: An appropriate amount of tast
material was dissolved in water and administered either
orally at 10 ml/kg or intravenously at 2.5 ml/kg.

B. Test anipals: Specles: Rat Strain: .Sprague-Daviey .
CDh (SE) Br pAge: 6 weeks Helght (g): see II.A.1 and 2
Sourcq: Charles River Breeding Laboratories, Inc.,
Portage, MI. Housipg: Individually in suspendad cages
Esed: Wayne Rat Chow Hater: Tap water, ad libitum

ikt Temperature, 74 t 0.5 °F; Humidity, Not -
given; Light cycle, 12 hr light/12 hr dark

ITI. METHORS
A. Praelininary Experiments

1. Preliminary Zxpired YCO, Experiment: Animals .
(2/zex) had mean body weights of 170g (males) and 1249
(females). Following an overnight (18 hours) fast,
animals were given an oral adwuinistration of “C-ADBAC
at 10 mg/kg (15.4 uCi, males; 11.1 uCi, females) and
immediately placed in glass metabolism cages, Expired
CO; was trapped in ethanolamine:cellusolve (2:1) and
assoayed at 2, 4, 6, 8, 12, and 24 hour intervals. To
preclude contamination of the trapping ssiution by
labeled volatile components in the urine and feces, the
excreta were freeze trapped in the metabolism cages &nd
discarded. Five ml aliquots of the trapping solution

were assayed for radicactivity.

CRgAAninary Bloog Lavel Experiment: In a
preliminary blood level experimsnt, anirals were dosed
orally with 10 mg/kg "C-ADBAC .(15.5 uCi, males; 11.7
uCi, females). Blood samples (100 ul) vers collected
frow the tall vein at 15, 30 and 45 min and 1, 2, 3, 4,
6, 8, 12, and 24 hoursa.

ota 639
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B. Definitive Experiments

c.

D.

datermined.

were anesthetized and exsanguinated by cardiac puncture

duplicate 1 ml aliquots combusted.

b iUl
Radiocactivity o
liquid scintillation counting for a maximum of 10 min or a
statistical accuracy of x 2%. Detormination of background
radiation was measured on fecal, urinary, tissue and
carcags samples taken from nalve control animals; samples
were processed as outlined above. Sample radioactivity
(minus background) was expressed as a percent of the total
administerod dose and ppm equivalents.-

0689

f

1

1. In the definitive ewperiments, animals
(S/sax/?roup) were randomly assigned to low dose (10
mg/kg, "“C-ADBAC), repeat low dose (14 days at 100 ppm
in diet, 10 mg/kg, “C~ADBAC on Day 15), high dose (50
m;/kg, ''C-ADBAC) and i.v. low doseé (10 mg/kg, “C=-ADBAC)
study groups. Mean body welghts at time of dosing
ranged from 269 to 3429 for males and 161 to 208g for
females. After administration of labeled test mataerial
(0.1 to 13.9 uCi) urine and feces wers collected at
selected intervals. Seven daye after dosing, animals

and selected tilssues and carcasses collected.

ANAAYELS of recal and Yrinarxy Samples: Excrata
were collected at 0~4, 4~8, 8~12, 12-24, 24-36, 36-48,
48-72, 72~96, 96~126, 120-144, and 144=168 hour
irtervals. Excreta were freeze~trapped, waeighed and
stored at -15 °C until assayed. Cages werae rinsed at
the conclusion of the experiment. Fecal gsamples warae
homogenized in five voluros of distilled water and
duplicate aliquots (1 ml) vwere combusted.
Radioactivity was determined in duplicate aliguots of
urine (100 ul) and cage wash (1 ml).

3. Analysls of Tisaues and Carcase: Seven days post
dosing, the animals were sacrifica and the following
organs were collacted: stomach, small intestine, large
intestine, GI tract contents, brain, testes, ovaries,
prostate, seminal veslcles, uterus, heart, kidnays,
adrenal glands, thyroid glands, liver, lungs, klood,
spleen, pancreas, and gross lesions., Walghed portion
of muscle, fat and bone was also taken; The remaining
bone, muscle and fat werc processed with the c&rcags,
which was ground to homogeneity. Tissues ware weighed
and stored at -15 °C until assayed. Small tisgues,
welghing less than 0.5 g, were combusted directly.
Large tissues and ground carcass samples (5 g) wore
homogenized in 5 to 10 volumes of distilled water and

i nd._Data Analysis:

BAGLQACLAIYILY and
combusted sanples wae neasurad using

f the

Statlatica: Sample means and standard deviations. wers -
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A. Quality assurance vas documented by signed and dated
GLP and guality assurance statements.

B.. A statement of "no confidentiality claims” was
provided,

V. RESULTS : _
A. Prelimipary Experiments
1. Expired €O, Experiment: Preliminary experiments
evaluated the excretion patterns of “C-aADBAC
administered orally tc male and female rats at a deso
levael of =10 mg/kg. Of the total dose administered the
percent accountable as '“CO;, ranged from 0.019 to

0.021%. Based on the resuits of this study, expired
air was not monitored in the definitive experiments.

2. Preliminary Blood level Experir ¢t The
Preliminary blood level experiment established that
‘C~-ADBAC rapidly entered the systemic circulation. A
peak radioactivity was detected three to four hours
post dosing in males and three to eight hours in
females. At 24 houre blood levels were decrcased to
25%.,

B. Definitive Experiments

1. Distribution of Fadiosctivity in Evcreta: The
urinary and fecal elimination for the different
sampling intervals is in Table 1. For animals in the
oral administration groups, peak urinary excretion
occurred in the 12 to 24 hour interval. Those in the
i.v. group showed peak urinary elimination within the
first 4 hour of the study, with a minor gecondary peak
at 12 to 24 hours. For all study groups, facal
elimination peaked during the 12 to 24 hour interval.

The cumulative recovery of "C-labelad residues from
urine and feces igs summarized in Table 2. For oral
administration, facal elimination predominated and
accounted ror approximately 90% or more of the
administered dose; urinary elimination accounted for
less than 8%. The climination pattern following {.w. -
administration showed higher percent of the doaa
appearing in the urine (31%, males; 21%, females) ;
fecal elimination waz correspondingly lower (44%,
males; 55%, females).

2. Tigsue pzﬁgzinugxgﬁ of éﬁdiéﬂgSiyigx

: The
distribution of labeled reasidues {n ths tigau s, — -
carcass and blood wae determined at torminal sacrifice
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(Tables 3 and 4). In general, accumulation of labaled
residues in the various tissues was low (< 1%j. Total
accunulation tended to be slightly higher in males
(0.16 to 0.58%) than females (0.03 to 0.15%). Por i.v.
administration, 33.4% (males) and 35.8% (females) of
the total administered dose was associated with the

" carcasses, with high (but still less than 1%)
appearing in the adrenals, heart, kidney, lung, muscle,
prostate, seminal vesicles and thyroid,

As summarized in Table &, essentially all (> 94%) of
thae administeraed radiocactivity was accounted for in
either the faces, urine, tissues or carcass.

VI. DRISCUSSION AND COMMENTS

The apsorption, distribution and excretion of “C-ADBAC was
studied in male and female rats orally gavaged with low, high or
repeated doses of test compound, additionally an i.v. low dose
study was also performed. Following oral dosing, the greatest
percentage of radioactive residues appeared in the feces (30 to
99%) with a lesser amount appearing in the urine (5.8 to 7.8%).
The elimination pattern following l.v. administration differed
markedly from the orally dosed animals. A much higher percentage
of labeled residues appeared in the urine (20 to 30%);
appreciable amounts still appeared In the feces (44 to 55%).

Tissue accumulation following oral administration also differed
markedly from i.v. administered material. Whereas negligible
amounte (< 1% of administered dose) accumulated in tissues for
oral administration, accumulation was markedly higher (33.4% ,
males; 35.8%, females) for the i.v. route of administrition.

Identification of metabolites were not performed in this study,
However, the study indicates that such data will be included in a
separate report. .
CORE SLASSIFICATION: Supplementary. This study does not satisfy
guideline requirements (§85~1) for a metabolism study in rats and
is uut acceptable for regulatory purposes. The study may be
upgraded to guideline if metabolic profile data are submitted and
judged to be acceptable.
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Table 1y Urinary and Fecal tximncuen (¢ of total) (Dats sumsarized from
- study Tables 84 &nd 83

)
0-4 0.70  1.29 0.90 1.26 0.79  1.67  10.23  7.74
4«8 1.18  0.84 . 0.61  0.49 2,0 2.13 1,66 2.60
8-12 1.60 0.38 0.47 0.i8 0.60 0.48 3.96 1.23
12-24 1.56  3.54 1.94  1.33 0.86 0.97 4.08 2.00
24-36 0.32 0.14 0.35 0.62 0.38 0.2 2.1% 1,27
36-48 0.11  U.40 0.45 1.02 1.6 0.70 1,48 0,91
48-72 0.14 0.7 0.29 0. '  0.42 0.3 2.26 1.39
72-96 0.04 0.04 0.03 0,12 0.30 0.09 1.56 1,32
96-120 .03 0.03 0.02 0.09 0.39 0.08 1.1 0.78
120-144 6.02 0.02 0.01 0.10 0.22  0.06 0.90 0.77
144~168 0.03  0.01 0.01 0.06 0.08 0.08 0.90 0.48
Cage Rinse 6.0z 0.03 0.02 0,04 6.08  0.0% ¢.11  0.09
Iecss
0-4 0.00  0.00 0.00 0.00 0.60  0.52 0.00 0.00
,’ 4-8 0.00  0.00 0.00 0.00 0.066  2.67 0.00 0.00
8-12 12.72  0.01 0.00 0.01 0.00  0.12 6.00 4.66
12-24 53.86 63.48 §7.10 68.31 25.91  29.27 12,34  26.07
24-36 6.76 16,73 18.71 © 17.96 16.13 18,36 12,10 7.3
36-48 5,69 7.21 10,02 4.70 10.89  18.68 $.37  §5.14
4872 15.20  3.34 5.68 5.%4 11.50 14,40 6.35  3.68
72-96 3.47 0.32 2,10 0.59 3.69  2.1% 3.32  1.%0
96-120 0.28 0,05 0.87 0.09 4.61  0.96 1.90 2.69
120-144 0.57 0.02 0.18  0.03 8.15  0.27 1.62  1.75%
~168 0,06 _ 0.02 0.45 0.0} 9.85 0,08 1.44  1.32
ose1 Single 10 mg/kg
High Dose: 8ingle 50 mg/kg
Repeated Dose: 100 ppm dlietary anluaicn for 14 days, 10 mg/kg on Day 1§
L.v. Dose: S8ingle 10 mg/kg
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Table 25 Cumulative Percent Recovery of "C-Residues from Urine and Faces
(Data susmarized from study Tebles §6 and 87)

Mee rT Y T T VT T AT LT T R ) W T T T *&ﬁa-hﬁﬁiﬁgzz i
Lhge) g g ) g ,

4
1
gffﬂ! , 0.7 1.2 0.9 1.3 0.6 1.7 10.2 7.7 ;
4=8 1.9 2.1 1.5 1.7 2.8 3.8 12,1 10.3 -
§-12 1.8 2.8 2.0 1.9 3.4 4.3 16,0  11.6. {
12-24 6.1 6.0 3.6 3.3 4.3 5.3 20,1 13.6
2436 £.4 6.2 2.9 1.9 4.7 5.6 22.7  14.8 ]
36-48 5.8 £.6 4.4 4.9 6.3 6.3 23.8  1s.8 1
4872 8.6 6.8 4.7 5.4 6.7 6.6 26,0  17.1 ]
7296 5.7 6.8 4.7 5.8 7.0 6.7 27.6  18.% 3
96-120 5.7 6.8 4.7 5.6 7.4 £.8 26,7 19.2
120-144 5.7 6.8 4.7 5.7 7.6 6.8 29.6  20.0
144-168 5.7 6.9 4.7 5.8 7.7 6.9 30.8  20.s
Cage Rinse 5.8 6.9 4.8 5.8 7.8 7.0 30.6° 20.¢6
Froes ' '
0-4 0.0 0.0 0.0 0.0 0.0 0.8 0.0 - 0.0
" 4=8 0.0 0.0 0.0 0.0 0.0 . 3.2 0.0 0.0
g-12 12.7 0.0 0.0 6.0 0.0 3.3 0.0 6.0
12-24 66.6  63.8% §7.1  68.3 26,2 32.6 12,3 30.7
2436 73.3  80.2 75.8  86.3 41.3  50.9 24.4  38.0
36~48 19,0 87.4 89.8 92,0 52.2 69.6 29.8  43.2
4872 94.2  90.8 91.8  96.% 63.7  84.0 36.2  46.8
72=96 97.7  91.1 93.6  97.1 67.4  86.2 39.5  48.3
96-120 98.0 91,2 4.5 97,2 72,0 87.1 41.4  -82.0
120-144 98.6 91.2 94.7  97.2 80.2  87.4 43.6  s3.8
 144-168 96.6  91.2 94.7  §7.2 90,0 87.5 44.4 85,1

ose!. ngile mg/kg
High Dose: 8Single 50 mg/kg
Repeated Dose: 100 ppm dlistary inclusion for 14 days, 10 mng/kg on Day 1%
i.v. Dose: 8ingle 10 mg/kg
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Table 33

8

‘Tissue Distribution (ppm) of “C-label
fet St B bonad b 360,38, 40, 42 and 44 o

510

ed Residues. (Compiled from
§ Udy 1

s ki Gosg SeoeasLox oy Tian. b3 o M
Adrensis 0.08 0,07 0.0 0.12 0.66  0.49 8.18  6.47
Blocd 0.00 0.00 0.00  0.00 0.00  0.00 0.08 0.0
Bone 0.00 0.00 0.01  0.00 0.00  0.00 115  0.36
Braln 0.00 0,00  £.01 0,01 0.00 0.00 0.12  0.13
Fat 0.00  0.61 0.00  0.01 0.00 0.00 0,05  0.0%
61 Tract 0.00  0.00 0.01  0.01 0.30  0.01 0.64 0,55
@1 Tract Cont. 0.00 0.0 0.05  0.00 6.44  0.02 0.13  0.06
Heart 0.05  0.03 0.05  0.07 0.29  0.24 21.04 17.52
kidney 0.02 0.01 0.02  0.08 0.16 0.13 $.20  4.47
Liver 0.02  0.00 0.03  0.02 0.04 0.01 0.32  0.12
Lung 0.00 0.00 0.01  0.01 0.00 0.00 1.73  0.70
Kuscle 0.0}  0.00  0.00 0.01 0.01- 0.C2 2.72  2.65
Ovary = 0,00 -==  0.00 .= 0.00 ——— 0,22
Pancreas 6.02  0.01 0.02 0.04 0.14  0.18 4.40  6.18
Plasma - 0.01  0.01 0.01 0.0} 0.93  0.0% 0.02  0.02

roBLEtE 6.00  ~ea 0.03  =aw 0,04  wae 1.8 =am
w8, Vesiceles 0.00 - 0.01 - g.01 - 1.87 -
Splesn 0.00 0.00 0.01  0.01 0.01  0.01 0.63 0,37
Tastes 0.00  =x- 0.00 === 0.00  wam 0.08  ~um
Thyroid 0.00  0.00 0.02  0.01 0.07  0.05 4.46  5.21
Utarus —-= 0.00 - 0.00 - 0.00 e 0.44
Carcasy g,82...0.00 0.00 0.0} 0,01  0.06 3.4 3.53

& Weighed mamples of bone,
processed with the carcass.

Low Dose: Bingle 10 mg/kg

High Dome: 8ingle 80 mg/kg
Repeated Dosat 100 ppm dietary
i.v. Dose: Single 10 my/kg

fat

and muscle wore taken at necropsy, remainder

incluslion for 14 days, 10 mg/kg on Day 1%




Table 43

Seaitd LA

Ti

5 0f0e89 -

8l dose) of “C-labeled Nesidues.
3 /7 P 41, 43 8 45 ¢ AL

.

AL a
*-TT High Uoe

Adrensls 0.00 0.00 0,00 0.00 0.02

Bleod 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00
Bona .00 0.00 0.00 0.00 0.00 0.00 - 0.04 0.01
Brain 0.00 0.00 0.00 0.00 0.00 ¢.00 6.01 0.01
Fat 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 6.00
¢ Tract 0.00 0.00 0.00 0.00 0.02 0.00 0.33 0.4¢6
Gl Tract Cont, 0.01 0.06 0.28 0.01 0.46 0.03 G.74 0.63
Heart 0.00 0.00 ©.00 0.00 0.00 0.00 G.80 0.74
Yidney c.00 .06 0.00 0.06 6.00 0.00 0.58 0.49
Liver .01 0.00 6.01 0,01 0.00 0.00 0.16 6.07
Lung 0.00 0.00 0.09 0.00 0.00 6.00 0.08 0.03%
Muscle 0.00 0.60 0.00 0.00 6.00 G.00 0.16 0.22
Gvary - 0.00 ~-— 0,00 L L] .00 - 6.060
Pancreas G.00 0.00 0.00 0.00 0.00 6.00 0.17 6.30
Plasas G.00 0.65 G.00 0.00 6.00 U.00 0.00 0.06
Prostate G.00 ne—- 0.00 -—— 6.00 -~ 0.08 o=
Eeny. Yesiclez 0.00 - 0.00 - 0.00 - 6.03 -
8oleen T .00 8.60 0.60 0.00 0.00 ©.00 0.02 0.01
Teptas .00 - 0.00 - 0.00 —— 0.01 ——
Thyrolid 6.00 0.00 ¢.01 .00 0.00 0.00 0.02 .03
Uterus - 0.00 s 6.00 oo 0.00 - 0.01
Caxcass 0.18 .02 0.02 0,05 0.09 .11 ic.2 32.7
Toetal 0,16 0,02 0.37 8,08 0,58 0,18 33.4 i&. 8

& Welghed samples of bone,
processed with the carcass.

Low Dose:r Single 10 mg/xg
High Doser Single 850 mg/kg
Repgated Dose:

-h.v, Doser Eingle 10 mg/ky

Table B:

—

100 ppm diecary iLnclusien for 14 days, 10 mg/kg on bay 18

Totsl Parcent Recovery of 'C Residuas in Urine, Feces, Carcass and
" Tissues (Data extracted from

fat and muscle were taken at hecropsy, remainder

study Tables 46 to $§3)

s B e i

d CE
Urine 5.8 6.9 3.0 5.8 7.6 7.0 30,6 20.6
7eces 28.6 . 91.2 95.2  97.2 0.9 8%.s 44,4 58,1
Tisoue and 0.2 0.0 0.3 0.. 0.6 9.2 33.4  35.8
Carcass S : s ' —=-
Total 104.5 96,1 100.2  103.1 98.4  94.6 100.4  111.8
w Dode agle ng / kg

Righ Dose:r Single 50 mg/kg
Repeated Dose:

L.v, Dose:r Single 10 my/xg

100 ppm diecary lnclusion for

14 days, 10 mg/kg on Cay 18
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DATA EVALUATION REPORT sl
8TUDY TYPEs 90~Day Feeding - Rats (§82-1)
DI BARCODES! SUNMISSION MO.:
D188679 o £436173
D189620
P.C. CODEs 069105  CASWELL NO.: 016%
KRID B0, 1 . 407466=01"
TEST? MATERXIAL: ADBAC
gYNOMYMS: Alkyl dimethyl benzyl ammonivm chleride
STUDY NUMBER: 51~503
BRONBON: ADBAC QUAT Joint Venture/Chemical Spacislist

Manufacturers Association, Washington, D.C.

TESTIHG FACILITY: Bushy Run Research Center, R.D. #£4, Mellon
Read, Export, PA

TITLY OF REPORT: Ninety-day dietary toxiecity study with alkyl
dimethyl benzyl ammonium chloride (ADBAC)

RUTHOR ¢ : J.P, Yan Miller and EB.V. Weaver
REFPOET XBBUED: 20 June 1988

COMCLUBIONS: For 13 weeks, male and female rats wers given diets
containing 0, 100, 500, 1000, 4000, or 8000 ppmn. The equivalant
doses in mg/kg/day for the 100, 500, 1000, 4000 (estimated) and
8000 (estimatad) ppm groups were 6.3, 31,2, 62,0, ~ 248 and = 496
for males and 0, 7.9, 38.3, 76,7, = 308 and = 616 for females.
Treatment-raelated mortality was limited to the 4000 ppm (80%
nales and 73% females) and 8000 ppm (100% for males and females)
groups. The 4000 ppmn animals also showed decreased mean body
weignts, body weight gain and food consumption and incraased
incidence of gross and microscopic lesions.

NOEL IQEL
Hales 500 ppnm 1000 ppm
Fenaleg 1000 ppn 4000 ppn

The LOEL is hased on decreased body weight and body weight gain
in males and increased mortality, decreased mean body vwaighta,
body weight gain and food consumption, and increased incidence of
gross and microscopic lesions in females. :

CORE CLASSIFICATION: Guideline. This study satisfies guideline
requirements (§82~1) for s $0-day fesding study in rats and is

acceptable for regulatory purposas. fn
G¥




1. Test compound: ADBAC Description: viscods, pa
yellow colored liquid.. 1 6158+59~60 Purity:
{a.i.] cgontaminsnts: not givem . L o

i~
79.7%

ditl e

2. Test animals: Spegies: Rat gtrain: Sprague-Davicy €D )
Age: 7 weeks Heloht (g): 221.6 ~ 250.9 (males), 150.i - )
174.4 (females) faiirca: Charles River Breeding - :
Laborstories, Inc., Portage, MI, Housing: Individually in
cuspended cages [fesd: Purina Certified Rodent Chow £3002

Hatar: Tap water, ad libitum Environment: Temperature, 66

to 75 *P; Hamidity, 20 to 40%; Light cycle, 1z hr 1ighs/12

hr dark

METHODRS s
1. Study Design: Male and female rats were exposed to tast
corpound, at dietary concentrations of 0, 100, 500, i6s0,

4400, or 8000 ppm, for $0 days. Anhimals were randomly
asgigned to study test groups as shown in Tabie 1.

Table 1: Animal Assi -ant to S8tudy Cro

Dogc n roup
Study Group Diet” (ppm) Male Femaie
Control (CON) . s ] 15 i
Low {LDT) 100 is5 i5
Middla 1 (MDT1) 500 15 18
Middle 2 (MDT2) 1000 15 is
Middle 3 (MDT3I) 4000 i5 15

High {HDT) 8000 15 15
v Adjusted for percent purity of active ingrediant

2. Diet prepsration: A concentrated premix wvas prepared by
thoroughly mixing tast compound, adjusted for percent purity
of active ingredient, with basal diat. The 8000 ppm diet
was prepared by dilution of the premix with basal diet. The
remaining diets were prepared by serial &ilution of the next
higher concentration diet with basal diet.

3. Statistical Fvaluations: Parametric data wvore initially
analyzed for homogensity of variances using levene's test.
Homogeneous data were further analyzed using snalysis of
variance (ANOVA). Data sets yiaelding a significant Anea
rasult were further analyzed using pooled wvariance t-tests.
Heteroganeous data sets were analyzed using ANOVA for
unequal variances followed by smeparate variance t-tests.
Nonparamstric data vere analyzed using Kruskal-wallis' tast
or the Wilcoxon rank sum test, as modified by Mann-#hitney.
The Fisher's exact test waes used to analyze frequency data.



1. Quality assurance was documented by signed and dated GLP
cntwluy:qwg!nmﬁtn L L e

2. The sponsor applied the criteria of 40 CFR 158.34 for
flagging studies for potential adverse effects to.the
results of this study.  This study neither meets nor exceeds
any of vhe applicable criteria. . =

3. A statement of "no confidentiality claims® was provided.
: A _

1. Apnslvais of Tent Diets: The prepared diets were
analyzed for stability, homogeneity and concentration. Test
diete were stable for at laaat 21 days at room temperature.
Analysis of test diet samples, taken from the top, middle
and bottom, indicated that the test compound was
homogensously distributed (coefficient of variation 2.6 to
5.0%) and within 98.3 and 113.9% of nominal concen‘rations.
The dietary concentrations of test compound were also
cenfirmed periodically throughout the study; concentrations
were s8ll within 95.2 to 111.8% of the nominal concentration.

2. glinjical Observations and Mortality: Animals were
inspected once daily for signs of toxicity and twice daily
for moribundity and mortality. A detailed elinical exam was
performed once each weaek., Treatment-related mortality and
moribund sacrifices were limited to the 4000 and 8000 ppm
groups. At 4000 ppm, males aexperienced 80% lethality within
the first 7 to 19 days of the study (mean time to death 10
days); for females 73% lethality occurred within 7 to 11
days (mean time to death = 8 days). At 8000 ppm, 100%
lethality occurred within € to 8 days for males and 4 to 6
days for females; the mean times to death were 7 days and 5
daye, reapectively. Pertinent, treatmant-related clinical
obsarvations were ganerally confined to the 4000 and 8000
ppy dose groups and consisted of emaciation, loose fecas,
red cutis, abdominal distension and perineal staining (Table
2),

a

, aight _and Body Weight Gaing: Animals were weighed
at the start of the study, waekly during the study, and at
terninal sacritice.

&. Body welght (Appendix 1): Because of the high
lethality at 8000 ppm, body weight data were only
available for malec at Week 1. At this time, the
surviving animale showed a highly significant veight
loss. At 4000 ppm, the body weights of the surviving
males showed highly significant decreaszems in body
veight throughout the entire study. At 1000 ppm,
statistically significant decreases vore noted only
during Weeks 2 and 3. Females in the 4000 pom group

)
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a 3 0 S0 G 10 ~ 1%
¢ 0 70 6 0 15
xeribdnd gacrifice -4 0 0 0 [ 2 o
¢ 0 0 o 4] 5 14
Loose Feces ¢ 0 0 0 o i4 ]
¢ o] 0 0 3 13 o
Red Cutis ¢ o 0 o o 12 4
Q ] 0 Y] 0 6 ¢
Emaciation o 0 4] 4] 1] 11 6
’ 9 -0 0 0 1 9 o
Abdominal Distension ¢ ¢ o] 0 o] 5 o
Poerineal staining o 0 Y 0 0 2 -

showed highly significant decreases in body weights
during the first four weeks of the study and

~ biologically, but not statistically, significant

] A0 _AN4 _AQDIGVed QRS
consumption vw&3 measured at weekly inte

decreases of 4.3 to 10.5% from Week 5 through 13,

e ) digwiVeE B P ATIEATIRLI P Y ARDENALX &
body waight gain data showed highly significant
dacreases for nzles at 8000 ppm (Weak 1 only) and at
4000 ppm during the entire study. At 1000 ppm,
significant decreases were observed for Waek 0 to 1, 2,
3, 4, 5, and 6 and for Week 0 to 10. At other times,
tha body welght gaine were lower than controls, but
vare comparable to the weight gains of animals in the
100 and 500 ppm groups. For females in the 4000 ppm
group, a consistent, significant decrease in body
veight gain was observed for most of the study.
Females in the lower dosae groups had body weigh gains
comparable to controlam.

38 1)
rvals.
a. Foed gonsumption: Food consumption was monitored
at wi_kly intervals throughout the study. Because of
the high mortality and excessive food spillage, food
consumption data were available for 8000 ppm males for
Week 1 and for 4000 ppm males and fexales
intermittantly throughout the study . Significant
decraases were chserved in 8000 males and 4000 ppu
nales and females during Week 1 of the study (Table 3).
For Wesks 2 snd 3, malas in the 160G and 4000 ppm



T
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P

ignificantly 1

‘the 4000 ppm group during Weeks 2, 9 and 10.

Table 3t Food Consumption (Datiblumnarizcd_zron Tables 3

and 4 of stud

?aapg: r food consumpticn, while - §
n females significant differencez were noted only in

Week of Food Consumption (g/Animar/oav) . .
gex study CON LOT MDT1 MDT2 MDT3 HDT
“ala 1 24.9 24.6 24.1 24.2 6.7 2]
. 2 26.2 2505 25«0 24 c4e 16.4+ —

3 27.4 26.3 26,0 25.3% 17.8ee -
Fenale 1 i6.6 17.2 16.8 i6.9 YRY i -
2 17.6 17.6 i7.2 17.8 12,8« -
9 18.3 i8.6 17.3 ig.0 13,850 -
10 1706 16:2 1—701 17’5 1200“ bt and
* p g 0,05, #2 p 5 0.01
b. ¢ The actual

compound intakes for animals in the 10
pPpPm groups are given in Tsble 4.

9, 500, and 1000
Becauge of excessive

mortality and food spillage, the values for animals in
the 4000 and 8000 ppm were estimated by the reviewer.

Table 4:

Dose 1in *rujalsltiy ‘-m, B i Wl Lo Lot
Diet (ppm) Maie Female
100 8.3 7.9
500 31.2 38.3
1000 62.0 76.7
4000 e 248 & 308
8000 & 486 2 616

8.

H

ephthalmelogical Examinations: Examinations were
performed on all animals immediately before terminal
sacrifice; no prestudy examination was performed.

Compound Intake (Data summurized
from Tables 5 and 6 of stud

At

terminal sacrifice approximately 80t of the animals had
corneal crystals; each study group had approximately the
In another subchronic feeding study (MRID

gane incidences.

No.: 409662-02) a prestudy examination revea
incidence of corneal crystals in all of the a

led a high
nimals,

indicating that the ocular lesions noted in the pregent
Other ccular findings were
noted, but vere sporadic in nature and not suggestive of
treatnent-related effacts.

study are not trsatment-related.

6.

chenistry and hematoioyical analyses wera performed on-blocd - -

At tcrminai aaé}itice, clinical

. /
568




collected from the retroorbital sinus of fasted animals ' .

(10/sex/dose, if possible). The following hematology and
serun chemistry parameters were evaluated:

Hematology Parameters
Hematocrit (HCT) Reticulocyte count (RET) :
Hemoglobin (HGB) Leukocyte differential csunt (LDC)
Leukocyte count (WBC) Mean corpuscular HGB (MCH)
Erythrocyte count (RBC) Mean corpuscular HGB conc, (MCHC)
Platelet count (PLAT) Hean corpuscular volume (MCV)

Qther

Calcium (Ca) Glucose (GLU)
Chloride (Cl) Blood creatinine (CREAT)
Sodium (Na) Blood urea nitrogen (BUN)
Phospnorous (P;) : Phospholipid (PL)
Potassium (K) ~ Total bilirubin (TBIL)

Direct bilirubin (DBIL)
y=Glutamyl transpeptidase (GGT) Indirect bilirubin (IBIL)
Alkaline phosphatase (ALK) Protein, total (PROT)

Aspartate aminotransferase (SGOT/AST) Triglycerides (TG)
Alanine aminotransferase (SGPT/ALT) Albumin (ALB)

"Globuling (GLOB)
A/G ratio (A/G)

Ragulta: Significant changes in hematology and serum -
chemistry parameters are presented in Table 5, below. The
heratology results for the treated males were comparable to
control values. Females in the 4000 ppm group showed a
statistically significant decrease in hemoglobin
concentration. Males in the 4090 ppm group showed
significantly elevated inorganic phosphate and alanine
aminotransferase and significantly decreased serum giucose.
The differences in the hematology and serum chemistry
parameters appearad to be slight ~nd of questionable
biological significance due to lic: of corroborative
traazment-rclatad histopathologic 1 lesions in the kidneys
or liver,

Table 5: Serum Chemistry and Hématolngy Resulte (Data summarized

trom Appendix 3, Tables 2, 5 and €)

Parameter  Sex CON LDT _ MDT1 . MDT2 MDD HDT
GLU (g/1) o 1,21 1,09 1,00+ 1,06% Q,0Sees —
ALT (U/1) - 14 -15 16 14 21 -
P, {(mg/l). d 59 59 60 61 B (e .
HGB dl) 9 15.5 15.8 15.5 @ 19,7 14.8e -

*p £ 0.05, »p £ 0,01, »=» p § 0.001

¢ 100% mortality, no data available.



7. fSacxifice and Pathologv: Detsiled pathological
examination was performed on animals in the control and
treatment groups. The tissues listed below were collected
at necropsy and saved in 10% neutrszl buffered formalin.
Histological examinations were performed on tissuas (marked
X or XX) from ten randomly selected animals of the control
and 1000 ppm groups; for the remaining dose groups, the
organs marked XX were examined from ten randomly selacted
animals in each dose group. Selected tigsues (CAPITAL
LETTERS) were weighed before being fixed.

X Pancreag X Aorta X BRAIN
X Salivary glands X Heart X Periph. nerve
X Esophagus X Bone marrow X S8pinal cord
XX Stomach X Lymph ncdes X Pituitary
XX Duodenun X Spleen Eyes
X Jejunum X Thymus ,
X Ileun Urogenital X  ADRENALS
X Cecum XX KIDNEYS Lacrimal gland
X Colon X Urinary bladder Mammary gland
X Rectunm XX TESTES X Parathyroids
X% LIVER X Epididynides X Thyroids

X Prostate Qther
X Trachea , Cervix XX Gross lesions
%X Lungs vagina 8kin

’ X OVARIES X Skeletal nmuscle
X Uterus Bone

a. Qrgan welghte: At scheduled sacrifice, the
terminal body weights and absoluta and relative (t of
body weight and § of brain weight) organ welights were
determined, Table 6. Terminal body weights were
significantly decreased in the 4000 ppm males and
females. Expressed as a percent of body veight, the
relative brain (males and females), liver (femalaes) and
testicular weights were significantly increased in the
4000 ppm animals. Expressed as a percent of brain
weight, the relative weights of liver, kidney, heart
for the 4000 ppm males were significantly higher than
controls. cChanges in organ weights were attributed to
loved terminal body weights rather than to treatment.

b. Gross pathology: Gross pathological sxaminations
were performed on animals found dead or sacrificed in
moribund condition (tissue integrity pernitting) during
the study and surviving animals at terminal sacrifice.
Treatment-related gross lesions are summarized in Table
7, below. A high number of animals in the 4000 and
8000 ppm groups were emacliated and thin at the time of
the examination. From the stomach to the cecum, the
intestines werse distended and fluid filled. The
jejunum and ileum had abnormal contents, whila a color

asd A

change was avident in thae atomach. Color changes were

1;C07,




287

ML;“\.«W 13.3 12.3 13.1 12.7 8.312¢¢ —

Ridney 3 3.32 3.28 3.31 333 2,380 -
spleen 3 0.70 0.66 - 0.66  0.70 0.52% -
Heart é 1.48 1.41 1.42 1.42 1,130 -—
Brain 3 0.413  0.438 0,435 0.428  0.587+ -

¢ 0.740  0.728 0.719 0.725  0.88Se -

Liver ? 2.87 2.82 2.83 2.56 3.16e -
Testes 3 0.687  0.697 0.711 0.720  0.982+ _—
Liver d 634 $81 629 609 aSere
Kidnsys $ 189 185 189 159 117 —

. Heart é 9.5 66.4 68.4 67.7 ag. 3er —

5 & 0,01

s 100% mortality, no dst& sveilable.

also apparent in the lungs (4000 and 8000 ppm males and
fenales) and kidneys (8000 ppm males only). In the 4000 and
8000 ppm groups, brain hemorrhage (males and females), f£luid
£illed urinary bladders (males only) sand spleeng with
decreased size (males only).

c. Microacopic pathology: 8ignificant, treatment-related,
microscopic lesions were observed only in the 4000 and 8000
ppm animals (Table 8). Males in the 4000 and 8000 ppm

groups showed significantly higher incidence of intestiral

. lesions, which included congestion and edema in stomach,

congestion in the jejunum and mucosal cell necrosis in the
cecum. The lungs and brains of 4000 and 8000 ppm males and
fenales were hemorrhaged and/or congested. Other
significant lesions included contracted spleens (4000 ppm
males), histiocytic aggregates and/or mastocytosis of thae
masenteric lymph nodes (4000 ppm, both gexes) and congeation
and/or hepatocellular atrophi in the liver (4000 and 8000
ppm, both sexes). Other lesions were ocbaerved, however,
their occurrsnces were not dose-related and Gppaared to be
sporadic in nature.
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Table 75 Ineidence of Grose Pathological Chservations ~ Al:. Desths Combined (Daca
sumsarised from Appendix 2, Tables 1 to 4 of the study). - :

iex __CON LY T ey Sk
- 0 i - iz ‘
¢ 6 1 0 0 12 13
3T0MACR ~ Color ohangs 3 o o T 0 . s
OHA e 0 (4] 0 1] 3 4
- Pluid d .0 (+] 0 0 p | 11
4 o o 0 0 b 3 6
JEJUNUM ~ Contents sbnormal & 2 O 0 0 0 7 14
- ? 0 ¢ [+ 0 % 7
- Fluid é o 0 0 0 2 i
q ] 0 0 L] S b3
ILEUM =« Contente abrormal 4 1% 0 0 ] 7 14
9 ] (s /3 0 s 7
- Pluid é o 0 0 2 b 14
? o 0 0 0 5 2
CECUM -~ Pluld é ° 0 0 ] i1 13
¢ 0 (4] [} ] 1z 12
EPLEEH ~ Descressed sizs d o 0 0 0 s 1
Limes ~ Color change d ¢ 0 o 0 & 9
¢ ] ] 0 0 b 3 10
RIDHEYS ~ Color change 4 L] o 0 0 e g
HAAIK - Hemorrhage . & 4] 1 0 -0 2 K
9 o 0 ¢ 5] 4 8
URINARY BLADDER « Fluid é 0 0 0 o 2 9
Fir iy & includes & s d e ' Ters

. d aeet
sacrifice by design,

D. DISCUSSION: For 13 weeks, male and femals rats were giwven
diets containing 0, 100, 500, 1000, 4000, or 8000 ppr. The
equivalent doses in mg/kg/day for the 100, 500, 1000, 4000 and
8000 ppm groups were 6.3, 31.2, 62.0, ¥ 248, and for males and o,
7.9, 38,3, 76.7, » 308 and » 616 for fenmaslas, respectively. ({
(Because of high mortality and food spillage, compound i{ntakes
for the 4000 and 8000 ppm groups were estimated by raviewer.)
During the study, toxic responses included a higher incidence of
clinical signs, decreased food connumption and decreanad mean
body weight and body weight gains. Treatment-rslszted clinical
signs consisted of loose feces, red cutis, and emaciation in botn
nales and females, abdominal distention in females and perineal
staining in :ales. These observations were noted most frequently
in the 4000 ppm group, and to a lesser extant at 8000 ppm. Pood
consusption during the study were incomplete for the 4000 and
8600 ppa-aninals due to high mortality and food spillage. The
data which are available indicate a marked reduction in food
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Table 81 Incidence of Microscopio obssrvations =
lxrtm from Appendin 3, Tab .
STIRTIAC T v
STOMACH e — T -

- Congestion & 0/16. 0/10. O/10 - 0/10  &/9  &/9m

‘- Pdema é 0/30 . O0/I10"0/10 - - 0fi0. -  6f9e 6/%~
JRICHUM . B

- Congestion d ©0/10 o0/0  o0/0 0/10 /4 . 2w
cECUM o

= Hucosel cell neoroeis é 0/10 6/0 6/0 0/10 i/4 4 /%
SPLEEH :

« Contracted é o/10 0/0 0/0 0/10 &/ 4o 1/1

MESEHTERIC LYMPH NODE

~ Ristiocytic sggregates é 0/10 0/e a/0 0/0 330 o/
- Mastocytosle ¢ 0/10 0/0 0/1 o/10 3/ 3¢ 0/¢
BRAIN
-~ Congestion é 0/10 0/0 0/0 o/0 11 Y
9 6/10 o/¢  o/0 0/10 11 713
LUKGE .
- Congastion é ¢/10 0/10 o/ 0/10 /10 8/10%
9 6/10 0/10 /10 1710 4/10 /10
- Hamorrhage é 1/10 1710 1/9 1/10 2710 T/10~
9 0/10 0/10 1/10 1710 2/10 &/1c
LIVER
=« Congestion é 0/10 0/10 0/10 0710 T/10%¢ 25 /10%
e - 0710 0/10 0/10 0/10 410 19/1¢~
~ Hepatoocellular atrophy 3 0/10 6/10 0/10 /10  7/10% E/10~
. 4 0/10 ¢/10 0/10 0/10 4710 /10

P s 0.05, wps0.01

consumption by 8000 ppm males during Week 1 and 4000 ppm nmales
through Week 3 and 4000 ppm females through Week 2 and Weeks 9
and 10 of the study. The 1000 ppm miles also showed a slight,
but significant, decrease during Weeks 2 and 3, Since, at othex
times during the study, food consumption by these animals was
comprrable to control values, the observed decreascs may bs a
reflection of food palatability, rather than an effect of
treatment, - -

Clinical pathology results did not reveal any biologically
meaningful differences attributable to treatment. Although
statistically significaut differences vare observed in serum
glucose, alanine aminotransferase, inocrganic phosphate and
heroglobin, the magnitude of the changes was qpnu?dnrcd slight
and within the range of published historical control dats.

At terminal sacrifics, ¢iquificant decreases were chservad in tha

mean body weights of 4000 ppm males and females. The significant
differencas in tha absolutas and relative organ weights appear to

-
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ba a reflection of the significantly lower terminal body weights
of the 4000 ppa animals, rather than a treatment-related sffect.

Cross and histopathiological examination revealed significant
treatnent-related lesions, particularly in the intestinal tract.
Animals in the 4000 and 8000 ppm groups had & high incidence of
fiuid filled intestinal tracts (stomach to cecum). The 4ejunum
~ and ileurm had abnormal contents, while a color change was evident .
in the stomach. Microscopic evaluation revealed edenma and/or
congestion of the stomach and jejunum. Mucosal cell necrosis was
evident in the cecum. Other significant lesions included
contractad spleens (4000 ppm males), histiocytic aggregates
and/or mastocytosis of the mesenteric .lymph nodes (4000 ppm, both
gexas) and congestion and/or hepatocellular atrophy in the liver
(4000 and 8000 ppm, both sexes). Other lesions ware obsarved,
however, their occurrences were not dose-related and appaearad to
be sporadic in nature. : o ‘

From the results of this study, NOEL and LOEL are as follows:

~NOEL
Males 5060 ppn 1000 ppn
(31.2 mg/kg/day) (62.0 mg/kg/day)
Pexalas 1000 ppn 4000 ppn

(76.7 ng/kg/day) (= 308 mg/kg/day)

The LOEL is based on decreased body weight and body waight gain
in males and increased mortality, decreased mean body waights,
body weight gain and food consumption, and increased incidence of
gross and microscopic lesions.

£ $ Guideline. This study satisfies gquideline
requirements (§82-1) for a 90~day feeding study in rats and is
scceptable for regulatory purposes. : _
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