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DATE: November 14, 1980
SUBJECT: Benlate DF Fungicide

EPA File Symbol: 352~GOA

. : W) 0 .
FROM: Sherell A, Sterling \‘/\{/ /;ti ;50

TO:

Backaround: This appl%cation for conditional registration was submitted under

FHB/TSS £
Henry Jacoby
Product Manager (21)

Applicant: E.I. duPont de Nemours and Co.
Legal Department
Wilmington, DE 19898
Attn: dJ.J. Trexel

Active Ingredient .
Benamy]....'..-...............'..'.75% ) L
Inert ;ngredients...............-......25%

the "cite-all" method of support. Acute Oral, Acute Dermal, Eye and Skin
Irritation studies were submitted. These studies were conducted at the
Haskell Laboratories in Newark, Delaware. They may be located under Accession
Number 243043. This product is a new formulation (flowable granule which

dissolves rapidly in water) of an old active ingredient.

Recommandations:

1.

2.

The Acute Oral study is adequate and acceptable support for the
conditional registration of this product.

The Acute Dermal study js adequate and acceptable support for the
conditional registration of this product.

An Acute Inhalation study was not submitted for this product. - This study

may not be necessary according to §163.81-3 of the "Proposed Guidelines

for Human Hazard Evaluation." This information should be included with '

the ather data submitted. IR +he applicasst defermines Hat- His sfude s

not Neceusary according 4o $163,81-3 pleate submit 4 shalement to this eflec
The Eye Irritation study is adequate and acceptable support for the in wel
conditional registration of this product. g&;~3

-t

The Skin Irritation 'study is considered adequate and acceptable for
conditional registration purposes.

FHB/TSS "has no objection to the conditional registration of this product v
under the "cite-al1" method of support.
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Labeling Recommendations:
1. Add the words "and Domestic Animals® to "Hazards to Humans."

2. The appropriate signal word {s WARNING based on the Eye Irritation study.
Consequantly, the "Hazards to Humans and Domestic Animals" must be revised
to the following {or similar) statements:

"WARNING, Causes eye irritation.
Do not get in eyes, on skin, or
on clothing. Avoid breathing
dust or spray mist.”

3. The heading “Statement of Practical Treatment* is preferred to "First
Aid." Also, we suggest’ that the eye wash instructions read “for 15
minqtes with clean water" rather than "with plenty of water.”

4. The statement "Keep out of lakes, streams or ponds® may be replaced with
the statement "Do not apply directly to lakes, streams or ponds. The
statement "Do not contaminate water by cleaning of equipment or disposal
of wastes" must appear under the "Environmental Hazards* section.

5. The statement "Keep-kway from fire or sparks® should be placed under a
section headed "Phy:ical or Chemical Hazards.” This section should follow
- the "Environmental Hazards" section.

Review:

1. Oral LDsp Test in Rats; Haskell Rpt. No. 421-80; May 23, 1980; Acc. No.

Procedure: A group of 5M, 5F ChR-CD rats received oral application of the
test substance by intubation. The substance used was “Benlate DF
Fungicide" suspended in corn 011 at a dosage rate of 5000 mg/kg. The
animals were observed for 14 days. Survivors were sacrificed at the
termination of the study; all animals were subjected to necropsies.

Results: No mortalities. Symptoms included stained face, stained and wet
perineal area, chromodacryorrhea and weight loss. Necropsies revealed
testes slightly small to small, soft, grey with white subcapsular streaks
and foci; livers - slightly heavy; lungs - pale red with arey foci
throughout. LO5g is greater than 5000 mg/kg.

Study Classification: Core Guideline Data.
Toxicity Category: IV - CAUTION
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2. Acute Skin Abso tion LDs 50 Test on Rabbits; Haskéll Rpt. #554-80; July
. 73, 1980; Acc. ;%33513 : :

Procedure: 5M, 5F New Zealand white rabbits all with abraded skin were
‘exposrd dermally to "Benlate OF Fungicide". The test material was

. administerad after being s1ightly moistened with physiological saline at a
dosage rate of 2000 mg/kg. Exposure was for 24 hours under occlusive
wrap. Animals were observed for 14 days. At termination of study, 2M and
&F were subjected to necropsies.

Results: No mortalities. Symptoms 1nc1udéd sporadic weight loss and
- moderate to severe skin {rritation. At necropsy, no compound related
abnormalities observed. LDgp is greater than 2000 mg/kg.

Study Claﬁsificatio : Core Guideline Data.
Toxicity Categury: III - CAUTION

3. Eye Irritation in Rabbits; Haskell Report #497-80; June 13, 1980; Acc.
0, :

Procedure: "Benlate DF Fungicide" was applied into one eye of each of 9

. albino rabbits. In each case, 0.1 ml of, the test substance was applied.
Three of the animals' eyes were irrigated with tap water for one minute,
20 seconds post—treatment. .

Rasults: In the non—irrigated eyes at 24 hours, corneal opac1ty observed
n 275‘5, 1/6%10, 1/6=20, 2/6=40; iris irritation in 3/6%5; conjunctival
redness in 5/6'1, chemosis in 5/6=1 and discharge in 3/6®1. By day 8,
only irritation was slight corneal.opacity (1/6%5, 1/6™0). All
non-irrigated eyes were clear by day 11. Three animals showed injury when
viewed with bjomicroscope at 8 days. For the irrigated eyes at 24 hours,
corneal opacity exhibited in 1/3=5, 2/3=10; conjunctival redness in

2/3=1. A1l irritation cleared by day 8.

Study Classification: Core Guideline Data.

Toxicity Category: II-WARNING. In this case 2/6 non-irrigated eyes
exhibited cornea‘ opacity, 3/6 animals showed corneal injury when viewed

with biomicroscope all at day 8.

4, Skin Iiritation Test on Rabb1ts, Haskell Report #367-80; Hay 12, 1980;
Acc. No. )

Procedura: 6 New Zealand white rabbits were exposed to the "Benlate DF
Fungicide" at 4 sites on each rabbit (2 abraded, 2 intact). The tast
substance was applfed as a paste at 0.5¢ per site under occlusive wrap for
24 hours. Animals were observed at 24, 72 hours, 6 days.
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Results: At 24 hours intact sites showed erythema in 6/12%], 2/1232; no
edema. Abraded sites at 24 hours exhibited erythema in 9/12=1, 2/12#2;
edema in 6/12=1, 1/12®2, By 72 hours, only 1/12 showed very slight
erythema at abraded sites; no frritation at intact sites. All scores were

0 by day 6.
Study Classification: Core Guideline Data.

' Toxicity Category: IV - CAUTION
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DRY FLOWABLE

ACTIVE INGREDIENT

Benomyl [Msthyl 1-{butylcarbamoyl}-

2-benzimidazolecarbamats]. .

. Benlated, F Draft Labeling, 6/16/80, Pag . of 4 | | '

Product

BENLATE(G Loeine -

INERT INGREDIENTS ......ovovvvevnrennieens . 25%

V.S, Pats. 3,541,213 82,631,178

Keep out.of reach of children
PRECAUTIONARY STATEMENTS
~ HAZARFS TO HUMANS - -
C AUTI aN! MAY IRRITATE EYES, NOSE, THROAT, mn SKIN,

MAY BE HARMFUL IF lNHALED OR SWALLOWED.

Avoid breathing dust or spray mist. Avoid contact with skin,
syes, and clothing, Keep away from fire or sparks.

First Aid: In case of contact, llush skin or eyes with plenty ot
water; for eyes, got medical attention. -

- ENVIRONMENTAL HAZARDS

Thls pmduct is toxic to fish, Keep out of lakes, streams or
ponds, Do not apply where runoff is likely to occur. Do not

apply when weather condmons favor dnft irom areas
treated. .o ;. -,

IMPORTANT—Never allow "Bmma“ DF to become wat during storage,
This may lead to cartain chemical changes which wlil reduce the effec-

tivenessof Bcnmc" DF as s fungicide, Xesp contamu cloud when not ‘

inuse. . - o

NOTIGE OF WARRANTY
Du Pont wareants that this product conforms to the chemical
description on the labal thereol and (s reasonably fit for purposes
stated on such label only when used in accardance with the direc-
tions under normal Lise conditions. It is impossible to eliminate al)
risks inherently associated with the use of this product. Crop injury,
ineffectiveness or other unintended consequancet imay result
because of such factors as weather conditions, presence of other
materiais, or the manner of use or application, all of which are
beyond the control of Du Pont. In no ¢ase shatl Du Pont be liable for
consaquential, special or indirect demages resulting from the use
er handimg of this product. All such risks shall be assumed Dy the
Buyer, DU PONT MAKES NO WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPQOSE NOR ANY OTHER

EXPRESS OR IMPLIED WARRANTY EXCEPT AS STATED ABOVE.

DIRECTIONS
R USE
. EPA Reg No. 352 .
' DIRECTIONS FOR USE

itis 'a violation of fedurst law to use mu pfcduct ins manmr incon.
sistant with its’ |abﬂmg - .

Du Pont #Benlate™ DF Fungucsdc should bc uud only in ucnwance
with recommendafions on this label. or in separste published
Du Pont recommandations available through local deslers. .

Du Pont will not: -be responsible for losses or damages resulting
from use of this preduct :n any manner not specsiically recom.
munded by Du Pont, User assumes al! tisks associatnd with such
nunmnmmrndod use, . e .

"Bunmn" DF isa sysmmc mngncnde racommarded Iar the conuol ot
many important plant disesses, i treatment is ‘ot ettective folinwing

- use of *Benlate” OF as recommended, a talerant strain of fungi may be

prasent {contact your Qu Pont representative); conmdmuun should be
given to prompt use of other suitable fungicides. . .

Apply a3 a spray with gteund equipment (except as othemse dlrected)
using sufficient water to obtain thorough coverage of the plants, Under
severe disease conditions use the lugher rate and shorter interval spec

* fied for each ¢rop: slso. for tree crops, use the higher rate for lacge

mature trees. For aerial application (listad crops only) use following gals.
per acre: Almonds, 10 to 20: Avacados. 10 to 20; Beans, 10 ta 20: Cac

~ bage (seet crop). 510 10: Celery, 8 to 10; Cucurbits. 5 1o 10: Grapes. 12

to 20; Peanuts, 5 to 10; Pecans, 10 to 20; Rice. 3 to 10: Stone Frusts, 1€
to 20; Strawberries, 10 to 20; Soybeans, 3 to 10; Su;u Bests. 5 to 10.
Roses. Fiowers, Ornamentals, Shade Teees, 20,

Add required amount of “Senlate” DF 10 necessary volume 2 wites n

“spraytank agitated by hydraulic or mechanical mezns: continddus agits

- S —

tion is required 10 keep the material in suspehlion, Da nob Wk
“Benlate" DF with lime or alkolme pesticides such’as Bordeaun fvxturs
of lime sullur,

. aven

Yherz use of spray oil is recnmmended (apples, peanuts, pncmi signe
fruits). use a nonphytotoxic supenor-type (60 !¢ 70 second vijgosit,
spray oul: add as lastangrediant 10 spray tank. wnreapplymg other pec
ticides i conjunction with spray oil ar immadiately before o7 ¥¥ter it
apolication, consult product labeis, Observe alf uumns and fimitalions
on tabohng of sil products used in mixtures. | " . R

.
[ WEST AVAILABLE COMY
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cupjecT:  Registration Ho. $38-RGE pate:  MAY 13 1975

FROM: T8 | o
o o7&
TO: PM
. Registration No: 538-RGE

Produc;‘ﬂame: Pro Tuff NSE Fungicide
Registrant: 0.M. Scott + Sons Co.
Action Requesfed' ?egistration
llecormendation: Mo adversc corment

Formulation: Active Iraradient . -
1.10:: Benoryyl

u;p-'uerbiciﬂn on~Turfgr*sscs only

p

: Appl\cot1on Pate' 60 s of formulation per 11,000 to 22,G30 sq.ft.

'Rc1ated Bacrgrouvd Infornation *
Tox1c1ty Data
Acute Oral- Rat: (RO, Py - LD54>10,000 mg/kg.
Acute Cral-Rat (Tech) _ -+ LD50>10,000 1g/kg -
Acute Qral-Pat ) LO50>9520 mg/ka
Acute Oral-Rabbit (507 ”P)_ - [LD >3,400 mg/kg -
Acute Dermal-Rabbit. (507 WP) - LDr0>10 009 Wg/kg
Acute Inhalation-Rat. (50‘ 1P) LCP@>2 0 ma/L
Acute Inhalation-Rat - ‘Cr »1.37 rg/l. | -
. Acute lnhalation-Rat (50: Al LCco>4.01 ma/L Testicular

alterations noted at all
levels tested (0.27, 1.39,
and 4.01 mg/L) -

Primary Skin lrritation-Guinca Pig (50% WP) mild irritation.

INFORMATION WHICH MAY REVEAL THE IDENTITY OF AN INERT INGREDIENT IS NOT INCLUDED

BEST AVAILABLE COPY ]

EPA Fo:m 1320.6 (Res. 6-72)
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INFORMATION WHICH MAY REVEAL THE IDENTITY OF AN INERT INGREDIENT IS NOT INCLUDED
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Sensitizatien-Guinea Pia (50% P) mild sensitization noted.

Lye Irritation-Rabbit (537) Mild Irritation-not an eye irritant
as per HHSA, :

14 Day Intubation-Rat (Unformulated)-HEL 200 mg/kg/day.

v 21 Cay Inhalation-Rat (53.5?$-NEL >0.2 ma/L.

*ug.day feeding study-Fat Systemic HEL 503 ppin
**+a@-day feoding study-Dog Systemic HEL 500 popm

st yogr feeding study-Rat Systemic NEL 25GO pom
t*+2.year feeding study-Dog Systenic HEL 500 ppm
*+*3_generation reproduction-Rat Systemic REL 100 pom
Teratology-hat liegative at EGCO ppm
Teratology-Rabbit lcgative at 5C0 ppn

’/****Acutc oral-Pat (metabolite) LDgg>17 a/kg
xr1kg(-day feeding study-Rat

(matsbolite) . Systemic HEL 2500
*xx*3 genaration reproduction-Rat ' .
(metabolite) Systemic HEL 2500, .

oth sarpic (* and **) were used . : ‘
Since anly adverse cffect in rat reproduction is borderline,
consisting of somcwhat lower weanling weights in "500" and
“2500 pom" puns of the last 4 (of 7) litters, ve can assign
"no-effect level" for the dog, 12.5 ng/kg/day as that for the
most sonsitive snecies. this also applies to the metabolite.
*k+k Uajor plant metaholite, methyl 2-benzimidazolecarbamate.
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Related Petitions:

Existing Tolerances:

R

0F0906, 060936, OF1000, OF1010,
161033, 1F1145, 2F1192, 261197,
2F1212, 2F1218, 2H5004, 245009,
2F1234, 2E1239, 2F1240, 2F1289,
2F1290, 2F1291, 3F1410,-315033,
4F1421, 4F1427, 5H5062, 4F1452,
4F1466, 4F1479

180,294 Benomyl; tolerances for resi-
dues. L

Tolerances are established for come
bined residues of the fungicide

benomyl (methyl 1-(butylcarbamoy!)
«2-benzimidazolecarbamate) and its
metaholites containing the benzimidazole
mof ety (calculated as benomyl) in

or on raw agricultural commodities

as follows:

50 parts per million in or on bean
vine forage, .

~ 35 parts per mil1lion in or on pine-

apples (from postharvest apn]ication):

15 parts per million 1n or on peanut
forage, peanut hay, and sugar beet
tops. o

15 parts per million (froh preharvest
and/or postharvest application) in or
on apricots, cherries, nectarines,

peaches, and plums (including fresh obrunes).

10 parts per mitlion in or on citrus fruits
(from preharvest and/or postharvest app--

1ication), grapes, and mushrooms.

*7 parts per million in or on b]ackberries
blueberries, boysenberries, dewberries,

loganberries and raspberries,

(04678

‘!o ”

17

e Lo

ef k-

T

» - e e EEL I PP - - .
. ten ."‘v- b HvepY .-:‘;.."."‘-'.‘ P D :.:'.,;\'.-;.ﬂ'{‘.-g‘:.. ,"; v,
LR P PR PO S -4 i O YT b S

' "-: .': ..‘.'?‘ . P“-:“c“:-‘.ol. ” ~ ":"‘"b.o"" ¥

-

s > o LF .2 -

T -
‘e, ® e Y S AP MY . C e e at
ey ¥ 0T D gt N T Sl Sl T (N PN ol 3‘f~'v"' o pas y Kaeliom
R T A e g rC e AR v AR S AR SL S,
e D e, - e oacive ’-5“..')\‘"1‘*\-.-";‘. d - e Y- YT TR



o

L ' T 004678
-4

7 parts pér millfon (from preharvest
and/or postharyest applicatfon) in
or on apples and pears,

5 parts per million in or on straw-
berries and tomatoes,

3 parts per million in or on celery .
and mangoes.

2 parts per million in oﬁton beans
and peanut hul?s.

. ) par+ per mi111on (from preharvest

‘ application) in or on bananas, of
which not more than 0.2 part per
million (negiigible vesidue) shall
be present in the oulp after the
peel is removed and dtscarded.

1 part per million in or on alrmond
hulls, avocades, cucumbers, melons,
sumer squash, and winter squash.

0.2 part per million 1n or on peanuts,
- soybeans, and sugar beet roots.

0.2 part per million (ncgligib1e residue)
in or on nuts.

0.2 Dart per million in poultry 11ver,

0.1 part paer mi11ion in eqqs; milks and
"the meat, fish and meat by products of
cattle, goats hogs, horses, poultry
(except ]1ver). and sheep.

- § 121.343 343

125 ppm in dried grape pomace and
raisin waste when present therein
as a result of anplication of the
fungicide to growing grapes.

70 ppm in dried anole pomace when

present thercinas a result of

application {preharvast and/or nostharvost)
of the fungicide to the raw aavicu]tura1
cornodity apples.

BEST Avaugarz weT ] 9
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50 ppm in dried ¢itrus pulp: when
prosent, *hurdn as a result of
application (preharvest and/or
postharvest) of the fungicide to
the raw agricultural commodity
citrus fruitu.

£ 121.1254

A tolerance of 50 ppm in raisins
vhen present thereln as a result
of the fungicide to growing grapes.

Structural Formula:

0

%-HCH2CHQCHQCH3
/,,H\\\

C-~1IHCOOCH;

~n?

Molecuﬁar Weight: 290

Color and Form: Hhite Crystalline

Vabor Pressure: MNegligible

Melting Range; Decomposes without melting

Present Action

" The following toxicity data were submitted to supvort registration.

Acute Rat Feeding LDsg (1.13% formulation) MARF 12/31/74

The test mater1a1 was 1denf1fied as Batch llo. 4-352-IB DY
containing 1.13% 1-(butylcarbamoyl)-2-benzimidazole carbamic
actd methyl ester.

Six male Sprague-Dawley rats were tested at the level of 20
gms/kg.
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Resu1£s-ﬂo morthlity cccurred, LDgo-gfeuter than 20 gme/kg e
Primary Skin Irritation (1.13% formulation) WARF-12/31/74
The test material was identified as Bath Ho 4-352-18 DY.

containing 1.13% 1-(butylcarbamyl)-2-benzimidazole carbamic
acid methyl ester, : .

Approximately 0.5 gm of the undiluted test material was aoplied '
~to two test sites on each of six rabbits, Half these test o
sites.were-abraded. Length of exposure was 24 hrs, iii

Results: no frritation was reported, ) . i

Acute Rabbit Dermal LDso<(1.13% formulation) WARF-12/31/74 - @

The test material was identified as Bath No 4-352-1B DY 'k

containing 1.13% 1=({butylcarbamoyl)-2-benzimidazole carbamic
acid methyl ester, : :

Two rabbits were tested at 8 gm/kg.Length of exposure to the
- test material was 24 hours. Observetion time was 14 days.

Results: L056~greater than 8 gms/kg

_ ‘ ~ |
Conclusion: The information obtainad from the toxicity data b
submitted with the registration and also from the related 3.
toxicity data are judged sufficient to support the request . ,kgr
for registration. ;

’ - 4 ‘
VAN e ;'." 7 *

Robert D. Cobarly, Biologist
Toxicology Branch
- Registration Division

/ i ) . o _4;' ’/,},' - -
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cc: Branch Reading File
RCoberly:ir: 5/6/75

Initial G.E.ﬁitmnre .
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ENVIRONMENTAL PROTECTION AGENCY ’
' WASHINGTON, D, &I, 20460 Q04679,

Dats: February 23, 1973
Reply to ‘
Atin of:
Subjzt: :
To: Mr. Lea Terﬁush, Acting Chief -
: Coordination Branch
Rogistration Division
Hegistration No. . 352-354

Product Name . Benlate Benomyl Fungicide .

Registrant E.T. du Pont de Nemours & Co. (Ine,)
. . : Wilmington, Delaware

Chemical Name - Methyl l-(butylcarbamoyl)=2-
benzimidazolecarBamate

Chemical Structure 0

- NHCHCH2CHICH3

N\

C - NHCOOCH3
4

Fungicide for control of certain
diseases of peanuts, sugar beets,
beans (snap),pineapple, sugarcane,
roses, flowers, and ornamentals.

Application Method Spray with ground equipment or dip.

BACKGROUND INFORMATION

Related Petitions OF0206, 0G0936, OF1000, OF1010,.
; 1G1033, 1F1038, 1F1145, 2F1192,
2G1197, 2F1218, 215004, 285009,

2F1234, 2E1239 and 2F1240.
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INFORMATiON WHICH MAY REVEAL A MANUFACTURING PROCESS OR AN INERT INGREPIENT IS NOT INCLUDED

1 2E ml
=7 _ Acute oral ~ Rat é"~‘ Y o \ "< LDsg > 9590 mg/kg
. __Acute dermal = 1} SEEINIA S LJ LDsg >10000 mg/kg
vtz Acute inhalation - Rat -, . . . p.. % LCsg >1.37 mg/liter air
74-% *90~day feeding study - Rat Systemic NEL 500 ppm
a8 Y *%90-day feeding study - Dog : Cystemic NEL 500 ppm
222 =7 k**2-year feeding study - Rat Systemic NEL 2500 ppm
Yt kk#2-year feeding study - Dog Systemic NEL 500 ppm
s e-:y ¥*k3J-generation reproduction - Rat Systemic NEL 100 ppm -
: " Teratology - Rat Negative at 5000 ppm
Teratology - Rabbit #Negative at 500 ppm
Acute oral - Rat (metabolite*) g LD5g >17 g/kg
* 90-day feeding study - Rac '~ Systemic NEL 2500 ppm
(metabolite¥®) ' ) ;
. -7 3-generation reproduction Rat _ Systemic NEL 2500 ppm
Onetabolite*) - o e

~k%*both samples (% and **) were used

Other data contained in our files plus Pestic1de Petition No. OF0906

LA
:

, ~ ™\ %
- &
-2 - : ’ 004675
Existing Tolerances: 40 CFR 180.294 ’ Fﬁiy
g
15 ppm - apricots, cherries, nectarines, peaches, and plums _ﬁﬁ
2 ppm - snap beans (succulent) _ e
1 ppia = bananas - 0.2 ppm (negligible) on banana pulp after the peel :
is removed
1 ppm - cucumbers, melons, summer squash, and winter Squash
0.2 ppm ~ peanuts and sugar beet roots _ !

TOXICITY DATA

The following tests were revicwed in memos of Dr. M.L. Quaife dated
‘March 25, 1970 (0F0906, GG0936), May 3, 1971 (O0F0906, OF1000, 1F1010,"
1F1033, 1F1045), and January 3, 1972 (1F1145, 2F1192, 2G1197):

include the following:

.
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- _7TAcute Rat Oral LDs5q (502 WP)""“i - greater than 10,000 mg/kg
:“ d TAcute Rat Oral LDsg (technical” greater than 10,000 mg/kg
. . -+ .Acute Rabbit Oral ALD (50% wp) ., ¢y Breater than 3,400 mg/kg "
e Acute Rabbit Dermal LDgg (50% WP)iswrw ‘,:,, ~.greater than 10,000 mg/kg e
y Acute Rat Inhalation LCsg (50% WP) greater than 2 mg/L b
T Primary Skin Irritation In Guinea Pig (50% WP) - Mild irritation -
"72 Rabbit Eye Irritation (50% WP)' - Mild ircritation
* 7’ sensitization In Cuinea Pig (50% WP) - Mild sensitization noted
"95j. Acute Rat LCen ~ Hazicton Lab October 18, 1968 ‘f“‘
2I/~20 é‘;‘
The material tested was identified as fungicide 1991 -~ 50% active oh
ingredient. | p—
Six male rats were used per level of 0 2 ,"1.39 and 4.01 mg/L. Length
~ of exposure was four hours. : LT o
Results e

Tuo cases of slight aspermatogenesis and two cases of a moderate

- reduction in spermatogenic activity were observed at the 0.27 mg/L
level. One case of slight to moderate aspermatogenesis and one case
of reduction in spermatogenic activity were noted at the 1.39 mg/L
level. Two cases of severe aspermatogenesis and one case of reduced
spermatogenic activity were evident at 4.01 mg/L. The incidence and
severity of i{nflamnatory lesions in the lung and inflammatory cell
infiltration into the submucosa of the trachea were 1ncreased at the
4.01 mg/L level.

i)

oy
-
-

g

21 Day Rat Inhalation - Haskell Lab'-=Apr11:30, 1970

The matefiai tested was identified as commercial"-fotmﬁlatioa of ’ Kad
53 5% methyl 1-(buCylcarbamoyl)-2—benzimidazolecatbamate

Ten Charles River male rats vere exposed per air concenttation of : '.
0.02 and 0.2 ag/L for four hours a day. Half the animals were sacri~ | e El
ficed after the 15th exposure, the reuainder at 14 day post treatment. :

Observations and tests included gross and histopathologic examination
of the lung, liver, spleen, kidney, testes, and bone martow, clinical’ : n
signs and body weight.

—
i

Results

No clinical or histopathologic effects attributable to Benlate were

INFORMATION WHICH MAY REVEAL THE IDENTITY OF AN INERT INGREDIENT IS NOT INCLUDED

noted.
-
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e ll 14 Day Rat Intubation (Unformulated chemical): |-f)u -65

. - S 004678.

. b

-4-

7 st ru
Adverse tissue alteraticns were obserVEd at 3400 mglk°/day in the i%
stomach, liver and testes. No significant histological changes wete  ’
noted at 200 mg/kg/day. : : -
2-Benzimidazolecarbamic acid, Methyl Ester :
—

i

0
O /N\c |
-~ NH - C - 0Clij
N/ '

LL Rat Oral ALD - Haskell Lab - July 15, 1966

The material tested was identified as 2-Banzimidazolecarbamic a.cid
methyl ester,

One male ChR-CD rat was used per level in a range of from 200-17, 000
mg/ke. Material was administered as a 5-30% suspension in peanut oil.

Results
ALD is greater than 17,000 mg/kg. Levelg of 1000 mg/kg and above
exerted an adversge effect upon the testis. —
. : by
3 .QS‘ Rat Oral ALD - Haskell Lab -~ August 20, 1965 ’ a&
The material tested was identified as 2-Benzimidazolecarbam1c acid, Tf
methyl ester (INE-965). -
ChR-CD male rats were tested in a dose range of from 670 to 11,000 mg/kg. -a‘
Material was given as a 25% suspension in peanut oil. #
Results N
ALD is greater than 11,000 mg/kg.‘ Levels of 1500 mg/kg or greater caused -
depression of spermatogenesis. -
N
, Fourteen Day Rat Intubation- Haskell Lab ~ July 15, 1966 . f”
- QA [

The material tested was 1dentiﬁed as 2-Benzimidazolecarbamic acid, l t
methyl ester.
v
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'. s ' 7004678

8ix male ChR~CD rats were used per level .of 200 and 3400 mg/kg.
Material was administered as a suspension in peanut oil. A total of
ten treatments were glven. Half the animals were sacrificed four hours
post treatment and the remainder at 14 days post treatment.

Obgervations and tests for effects included mortality, body weight,
histological examination of the liver, kidney, spleen, bone marrow,
thyroid, lung, GI tract, brain, thymus and pancreas from the control
and 3400 mg/kg/day animals.,

Results

Two dcaths occurred at the 3400 mg/kg/day level due to the cumulative
oral toxicity. Edema and focal nacrosis of the duodenum, reduction

- in the blood=-forming elements of the bone marrow and a deerease in the

large globular-shaped vacuoles located centrolobularly in the liver
were evident at the high level. Mild diarrhea and body weight loss
were also noted at the high level.

Three of six animals at 200 mg/kg/day showed slight adverse changes
in the testis.

Fourteen Day Rat Tntubation ~ Haskell Lab - August 20, 1965

»

The m&ter141 tested was identified as Z-Benuzmldazolecatbamzc acid,
methyl ester (INE-965).

Six Charles River-WmsLnr male rats were used at the level of 5000 mg/kg/day.
Material was administeved as a 25% suspension in peanut oil for a total

of ten doses. Half the rats were sacrificed at three hours post treat-
ment, the remainder at )0 days past treatment..

Results

No mortality occurted. Toxic siyns displayed were body weight loss,
weakness, loss of hair and polyuria. Pathologic changes included small
testes and abolished spermatogenesis.

PRESENT ACTION

P.C. Critchlow requested a review of the precautionary labeling for
Benlate in reference to the new use patterns accepted in Petitions
1F1033, 1F1145, 1F¥t192, 2F1212, 2F1240, 2F1289 and 2F1290.
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o NH467%
CONCLUSTON |

The aforclisted toxicity data suppoft the judgement that the proposed
usage pattern will not create an undue human health hazard.

LAV K

Robert D. Coberly, Biologist )
Toxicology Branch
Registration Division
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Date:

Reply tn

Attn of:
Subject:

=

e

DEPAR +MENT OF HEALTH, EDUCATION, AND ;IVELFARE
R PUBLIC MEALTH SERVICE

FOOCD ANP DRUG ADMINISTRA'I ION O O 4 6 78 4

: é;z;Z! 1V?V7%;gd 706;

Benomyl ('Benlate;" methyl l-(butylcarbamoyl)-2-benzimidazolecarbamate),
requested tolerances: At 1 ppm on bananas, of which not more than 0.2 ppm
shall be in pulp after peel is removed and discarded (PP No. OF0-906};
temporary tolerancas at 10 ppm in or on peaches, nectarines, apricots,
cherries, prunes, plums, and grapes; at 2 ppm in or on beans; and at 0.2
ppm (negligible residue) in or on pecans, peanuts, and sugar beat roots
(PP No. 0G0-936).

PESTICIDE PETITION NOL OF0-906
. X "936

PESTICIDE PETITION NO

. - R A

March 25, 1970 _ -

.

é. 1. du Pont de Nemours & Co.
Wilmington, Delawvare 19898
(AF 4-408)

' Mr. Drew Baker, DREC (BF-320) ‘

/
4

Petitioner wants tolerances for benomyl, a fungicide, as listed in citle, ,
Formulated as a 50% wettable powder (Benlate), it is to be used at % to 1
1b per 100 gallons water (= 300 to 600 ppm) for single post-harvest treat-
ment as dip or spray of bananas for control of crown rot and surface molds,
(PP No, OF0-906). Recommended rates vary from 3/8 to 2 lbs per acre for
nut crops and from 3/8 to 1 1b per 100 gallons of water for fruit and nut
crops for control of certain diseases (PP No. 0G0-936).

Benomyl is methyl l-(butylcarbamoyl)-2-benzimidazolecarbamate,

0
11
G- NHCH,ClizCHCH
. N
= \\\ | Atﬂktz
| C-NHCOOCH,, C
N N,/’

Its formula is shown here,

A white crystalline solid, benomyl is decreasingly soluble in chloroform

dimathylformamide, acetone, xylene, ethanol, heptane, and (negligibly
soluble in) water, : .

. RPR 1 7 TR
18



INFORMATION WHICH MAY REVEAL A MANUFACTURING PROCESS OR AN INERT INGREDIENT IS NOT INCLUDED

PP Nos, OFC-906
and 0G0-936

«2w

Benomyl is formulated, as follows:

PP No. OF0-906. '"Benlate," Benomyl, 50% wettable powdexr

004678

March 25, 1970

Sampies of benomyl used for toxicity studies were, 8s follows:

>

Haskell" _ ‘ 4 Active Ingredients
No. pates of Use Sample (Technical)
5043 3/22/67 - 5/17/67  INT=-1991-30 72.2 -
5167~1 5/17/67 - 11/6/67  INT=1991-54 51.5
5167-2" 11/6/67 - 1/3/68 INT=199)-75 51.5 e
5167-2 1/3/68 - 4/3/68 INT-1991-90 2.0
52.0

5167-5 4/3/68 - present

INT-1991

s e o e e A e

e,

19



INFORMATION WHICH MAY REVEAL THE IDENTITY OF - "AN INERT INGREDIENT IS NOT INCLUDED

(04678

PP Nos. OF0-906 :
and 0G0-936 -3- : . March 25, 1970

In diet preparation, formulations were used as if they consisted of 70% or
50% active ingredient, 1-butylcnrbamoyl-l-beuzimidnzplecarbamic acid, mathy

No tolerances presently exist for this material (benomyl).

’

TOXICITY &% : R4
A. Acute toxicitv, oral, : -
1

Rat LDgg > 9,590 ma/kg Rl ""“Bl{ c”ﬂ

Rabbit LDSQ > 10,000 me/ky: s deaths

Acute toxicitv, dermal.

Acute toxicity, inhalatien.

Rat 1Cqq = 1.37 mp/liter: ne dealns. @

Skin and Eve Tests

] 174 ¢

Vo skin irritation and mederdte sensitlizativn, seen in guinea pigs, and
"=~iid transitory cenjunctivit.., witn sinor cornueial effects and slight
iritic con estion," seen in rabbits. :

B. Subacute toxicity ctudies

Rat. M. Cal-CD strydin, Sin rats euc. wuid intuhated with peanut vil

suspension 2 benoyi S unicrmulated wictadeal § times/wk for 2 wecks
at 200 anc 3,300 mo/kg body wte  Furiwer wiused no deaths, latter 4/6.
Lethal dase caused weight less, diarrhed, and histoulozic chinges in
stomach, liver, and, especially, the testis; cifects in {ormer two
organs were erosion and thickuning cf squamous mucosa of the stomach

% All studics were done at Haskcll Luboratory of E. L. du Pont de Hemour:s
& Co. unless ctherwise indicatud.

Except for dermal irritation, no signs of toxicity. Test involved 24~
exposure of intact and abraded ubdominal skin (wrapped).

%% Four-hour exposure to atmospheric dust.

o,
ar,
P
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PP Nos, OF0-906
and OF0-936 = = Marxch 25, 1970

with submucosal inflammation and a decrease in the large globulaz-
shaped vacuoles located centrolobularly in the liver. Low dose caused
no elinical signs of toxicity and only very minor changes in testis of
2 of 6 ratas, as seen on histological examination.

90-day feeding in rat (ChR-CD).

; ab. 1 No. of Animals, 16 M and 16 F/group. .
é& J*qu &Nﬂﬁ Feeding Levels.®* 0, 100, 500, and 2,500 ppm.
;Iq -W%¢rﬂ587 Duration. 90 days.- : o
M?“d‘ gy#V Mortality, One male at 100 ppm died after 39 duys; death not related
Wit to feeding of benomyl, according to Petitioner.
Body Weight. No effect. (No effect,also, on food consumption or on
food efficiency.) . ' . s . .
Organ Weight.' Livers of females at 2,500 ppm, significancly heavier
(p < 0.001) than those oI corresponding controls. Otherwise, no
effect on weights of following: Brain, heart, lungs, liver, spleen,
kidney, testis, stomach, thymus, adrenal, or pituitary,
Clinical Laboratory Tests. No cffect on henatological values (on ©
male and 6 female rats, done pro-test and at 30, 60, and 90 days),
including RBC, WBC (total and differential), hemoglobin, and hemato-
crit. No effect on alkaline phosphatase in 2,500-ppm rats, but
increased serum glutamic-pyruvic transaminase (34 vs. 23 for controls)
of males at 2,500 ppm. Ko effect on results of urinalysis, including
determinations of volume and concentriation; tusts for protein, sugar,
and ketone bodies; determinations of pll und colox; test for preseuce
of occult blood; or wicroscopic examinatlon of sediment.
llistopathology.  No significant effects on following tissues of contiol
and of 2,500-ppm rats: Brain, heart, lung, liver, spleen, kidney,
testis, stomach, thymus, adrenal, pituitary, ovary, epididymus,

. fallopian tube, prostate, uterus, urinary bludder, duodenum, cecum,
colon, skeletal muscle, pexripheral nerve, bone marzow, eye, thoracic
aorta, spinal cord, trachea, pancreas, thyroid, parathyroid, salivary
gland, and exorbital lacrimal gland; mamwary gland, not examined.

"No-Effect Level.' 500 ppm.

("Effect-Level,™ 2,500 ppm, caused increased liver weight in female
rats and slightly incréased serum glutamic-pyruvic transaminase level
(SGPT) in males,)

oQ-day feeding in dog gbeégle).

No. of Animals, 4 M and 4F/group.

Feeding Levels. 0, 100, 500, and 2,500 ppm.*#
Duration., 90 days.

Mortality. No deaths,

Body Weight. No effect. (Nor any on food consumption.)

+Tost materlal was 70% wettable powder, Fformulated as given above (lor INI-199
30).

%% Test waterial wa -1991= - 5 . -
samples of al was ING-1991-54, formulated as described (above) for "other
21
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PP Nos. OF0-9200 ' -

c.

and 060-936 -5~ © March 25, 1970

Organ Weight. - No effect on weights of brain, heart, lungs, liver,
spleen, pancreas, kidney, :estis, prostate, stnmach th"tozd
adrenal, or pituitary. ,

Clinical Laboratory Tests. No effect on hematological values (datar-A
minad pre-test and at 1, 2, and 3 months), including RBC, WBC (total
and differential), hemoglobin, and hematocrit, - No effect on values
for blood glucose and urea nitrogen (determined at 1, 2, and 3
months); however, 2,500-ppm dogs had slightly increased cholesterol,
alkaline phosphatase, and glutamic-pyruvit transaminase; slightly
decreased total protein; and consistently increased (about 40%)
albumin-glcbulin xatio. WNo effect on results of urinalysis, including
determinations of volume and concentration; tests for protein, sugar,
urcbilogen, presence of occult blood, acgtone, and bilirubin; deter-
mination of pH; and microscopic exnmingtion of sediment. ,

Histopathology. No effect on brain, heart, lungs, liver, spleen, pan-
ereas, kidney, testis, prostate, 3comach, thyroid, adrenal, pituitary,
epididymus, fallopian tube, uterus, ovary, ducdenum, cecum, colon,
skeletal muscle, peripheral nerve, bone marrow, eye, thoraic aorta,
mammary gland, esophagus, gall bladder, urinary bladder, trachea
thymus, salivary gland, and tonsil,

"No-Effect Level." 500 ppm.

"Effect Level " is 2,500 ppm, and effect consists of slightly increased
cholesterol, alkalzue phosphatase, and serum glutamic-pyruvic treans-
aminase and significantly decreased A/G ratio.

Chronic texxcxtx studies
Rat, 2-year feeding.

No. of Animals. 36 M and 36 F/group.

‘Feeding Levels.* 0, 0 (second control group), 100, 500, and 2,500 ppm,

Duration. 2 years. . -

Mortality. No effect.

Body Weight. No significant effect, (None on food consumption or food
efficiency, either.) '

General Behavior, No effect. No clinical signs of toxicity attributed.
to effect of benomyl, -

Organ Weight. WNo effect on weigits (either absolute or relative to - .
body weight) of brain, heart, lungs, liver, spleen, kidneys, testes,

. stomach, adrenals, and pituitary.

Clinical Laboratory Tests, No affect on alkaline phosphatase or serum

glutamic-pyruvic transaminase determined in rats of both control -

% Test substance was 70% or 507% wettable powder formulated as given, above,

for either INT~-1991=30 or INT~1991.

Dietary levels based on active ingrel

dient. .

22
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PP Nos. OF0-906 . o
and ©GO-936 . 6= Mé’\.'—ch 25, 1970

\!
groups and thoae at 500 ox 2 500 ppm a: 0 1, 3 6 9 12 18, ;
and 24 months on test. - No effect on. hematologic values (same
ones as determined in rat 90-day study at time intervals given in
preceding sentence) - No effect on results of urinalysis (also -
done at same time ‘intexvals):: Volume; solute concentration; levels
of sugar, protein, and ketone ‘bodies; color; pH; presence of occult
blood; and microscopic appearance of ‘urinary sediment., © = . :
Histopathology. .Tissuas examined histologically, in addition to those
listed under "organ weight," above, are: 'Ovary, epididymus, fallopian
tube, prostate, uterus, urinary bladder, duodenum, cecum, colon, -
skeletal muscle, perzpheral nerve, bone marrow, eye, thoracicaorta,
lumbar spinal cord, trachea, thymus, pancreas, thyroid, parathyroid,
salivary gland, lymph node, and exorbital lacrimal gland., These
tissues from control groups and from 2,500-ppm group examined at -
both 1 and 2 years, At 2 years, livef, kidney, and testis of 100- :
and 500-ppm groups also studied. No significant findings believed
related to intake of test compound, benomyl, were made, Validity
of this opinion is verified by K. Davis, DVM, Pathologist (told to
M. Quaife on January 20, 1970). We note that only certain tissues
of animals in one of the control groups were studied, In male rats
of the other control group (JA), there was a very high incidence of
pituitary tumors and chronic nephritis (> 85% each); such incidence
of pituitary tumors is not matched in the 2,500-ppm male rats. Liver
changes were of frequent occurrance but about equally sprecad between

control end test groups., Likewise, for testiculaxr degeneration in
male rats.

Neoplasma, No effect.

“No-Effect Level," 2,500 ppm.

-

Dog, l-year feeding.

A study with 4 M and 4 F dogs/group and with same feeding-levels as
used in the chronic rat study has been conducted for 1 year. - Results
are said to show no nutritional, cliniecal, hematologic, urinary, ox
pathologic evidence of toxicity duec to benumyl except some eberrant
biochemical values in 2,500-ppm doge, The latter include decreased
total serum proteins and albumxn/g%ebulin ratios and increased levels
of cholesterol, plasma alkaline phosphatase, and serum glutamic~pyruvic
transaminase.

R;groduction study
Rat, 3-generation, 7-litter,

No. of Animals. 6 M and 6 F/group, F, parents (animals left from 90-day
study); 12 M and 12 F/group, ¥y, parents; and 20 M and 20 F/group, Fy),
parents.

23
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PP Nos. OF0-906 | -
and OG0—936 _ } -7~ March 25, 1970

Feeding Levels.* 0, 100, 500, and 2, 500 npm. . '

Duration. Time to produce 3 generations, 7 litters in all.

Mortality. No effect on numbers of stillborn or on survival to 4
days or to weaning., - - .

Body Weight. Pups from parents at 500 and 2,500 ppm weighed less,
at weaning, than control or "100-ppm" pups in the Fgy,, F3a, Fap, and
F3q litters. (See Table, below.) However, the ‘various groups of
F3, pups kept on test for 9 weeks post-weaning and for a further 6
weeks on control diets had growth curves bf similar slope.. y

Histopathology. No effact on ¥F34 weanlings. -Tissues studied. wexe:
Pituitary, thyroid, parathyroid, adrenal, skeletal muscle, sciatic
nexve, brain, spinal cord, eye, exorbital lacrimal gland, mammary
gland, bone marrow, spleen, thymus, lung, upper trachea, heart,
stomach, duodenum, cecum, salivary gland, puncreas, liver, testis

or ovary, epididymus or fallopian tube, uterus or prostate, urinary
bladder, and kidney.

"No-Effect Level.," Consexvatively, 100 ppm; since average weanling
weights in Fgp , F3a, F3p,s and F3o litters are low for "500-ppm' and

"2,500-ppm' pups, as compared to corresponding control and "100-ppm"
values,

% Test substance was 704 or 507 wettable puwder prepared from technical grade
benomyl and formulated as described in introduction to this memo for either
INT-1991-30 or INT-1991. (However, in place of 1INT-1991=-30, a sample
numbered INT-1991-9 was used,) Dietary levels are of active ingredient,

24
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.PP Nos. OFO 906 : ' : ’
nnd 060-936' : ‘ -§- - March 25, 1970
L Parameters ln this reproductlon study are tahulated:

4

094@’7"’8—:

‘ Average Average o o Average
.5 PPm ‘;lLitter "No. Born F.,I. G.IL. . V.l. . L.I. WEnnling
Benomy1* Size " Alive (%) (%) ( ) (%) We:ghﬁ' {q)
g i . Fla Litter : A A‘

1.7 11, 100 100 94 98 48
1.2 . 11.2 - 67 100 100 100 54
©10.2 , .10,0 ‘83 100 _° 98 , 98 ~'59 .
13.0 . ;100 180 T 97 . 93 757

-

’} Flb Litter -

100 - 100 98 - 57

83 100 58

. 83. 100 ] 93 62

o 100 © 100 54

Fy, ‘Litter
83 100
92 100
83 100
91 100

FZbLitcer
92 g1
92 100

- 67 100
91 90

85 100
75 93
70 100
80 100

Fquitter.
L .
80 ° 100
68 92
70 100
85 100

Fchitcgr
65 92

- 67 100
) 100

75 93




00467&

PP Nos. OF0-906 - ‘ :
and 0G0~936 March 25, 1970

D. Biochemical studiea

. "Isolation and" Identification of a Metabolite of Methyl 1-(Bucyl- -

carbamoyl)-2-benzimidazolecarbamate in Rat Urina." J. A. Gardiner,
"R, K. Brantley, and H, Sherman, J. Ag. Food Chemn, 16, 1050 (1968).

Methyl 5-hydroxy-2-benzimidazolecarbamate was the major metabolite

of benomyl isolated from rat urine. Rats had received 2,500 ppm
benomyl in the diet for 6 months. The metabolite occurred in urine

as 40 ppm free and 1,200 ppm conjugated (as sulfate and/or glucosuronide
benomyl

' etabolism of Methxl l-gButxlcnrbamoyl) 2-614—benzimxdazolecarbﬂmate
in the Rat." J. A, Gardiner, B, Shermax, and R. W. Raisar.
Vs
This study is summarized in DOP/PEB memo of Februaty 19, 1970, rr No.
0G0-936, p. 4., Again, methyl 5-hydroxy-2-benzimidazolecarbamate was
virtually the only urinary metabolite of benomyl, and no parent com-
pound appeared in urine,

'Btudies w1th 2-014 Labeled Methyl 1-§Butxlcarbamoxll -2~benzimidazole-
carbamate (Benom:l) in Rats." I.J. Belasco, J.J. Kirkland, H.L. Pease
and H, Sherman. ..

Raszdues of benomyl (1) and/or methyl 2~ benzxmxdazolecarbamate (11),
methyl 5-hydroxy-2-benzimidazolecarbamate (IIl), and methyl 4-hydroxy-
2=benzimidazolecarbamate (1V) were simultaneously determined in rat
blood and testis. Acid hydrolysis of sample converted 1 to IT1 and
freed metabolites from conjugates. An organic solvent extract of
hydrolyzed sample was cleaned up by solvent-solvent partition’ and
subjected to & single scan by cation exchange liquid chromatography.

After rats took 1,000 mg/kg benomyl by mouth, once, cl% rusidues
(calculated &s benomyl) were 3 to 13 ppm in blood and 2 to 4 ppm in
testis. = The metabolite, 111, appeared in both tissues within an hour
after dosage. Concentration of 1 and/or 1l decreased with time, and
that of III increased, in both tissuas. No (< 0.1 ppm):.IV--occurred in.
either tissue.

‘At 1 hour after taking last of 10 repeat doses of 200 mg/kg/day of
benomyl by mouth, rats showed no (< 0.1 ppm) I/I1 or IV and only low
lavels of I1I (1.5 ppm in blood and 0.3 ppm in testis). At 24 hours,
no (< 0.1 ppm) 1I/1I, 111, or IV was €ound, (Only very minor histo-
pathologic changes in testis occurred in these treated rats.)
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PP Nos. OF0-906 -
and 0G0-936 ~10- Mareh 25, 1970

No I/IL or 1V occurred in blood or testis of rats on 2,500 ppm

benomyl for 1 year. Only G.2 ppm LIl was found in blood and none
(< 0.1 ppm) in testis.

F. "Toxicitg-tg-wildlige" studies

Species Time LCso (ppm)
goldfish 96 hrs : 4,25
. bluegill sunfish 96 hrs 2.6%
duckling 8 days -~ = > 10,000 =%
quail 8 days > 10,000 s
DISCUSSION: p

- /
Benomyl, methyl 1-(buty1carbamoyl)-Z-benziwiaazolecarbamate, a fungicide,
seems to be relatively non-toxic; acute toxicity values (oral and dermal)
are in excess of 10 g/kg body wt/day. Lethal doses affect prineipally the
testis but, also, the liver and stomach.

We consider Petitioner is remiss in not supplying enough details of acute
toxic effects, In particular, does benomyl, a carbamate, produce cholin-
ergic effects?

Further, no data on its effects, if any, on blood and/or brain cholines-
terase are included: although such data is routinely requested for a
carbamate.

Petitioner states that 2,500 ppm benomyl in the diet caused no overt effect
in long-term feeding of rats and dogs (2 years and 1 year, respectively).
Neither weight nor histologic appearance of the testis was affected in
either species, Liver may have been affected adversely in dogs, as shown
by decreases in total protein and in A/G ratio and by increase in blood
values for GPT, alkaline phosphatase, and cholesterol. Livers of female
rats were significantly heavier than those of controls.

In rat zeproduction, the only adverse effect noted was lower weanling
weights of pups on 500 or 2,500 ppm benomyl; these occurred in Fyp, Faas
Faps and Fge litters,

These results recall the lower growth rates in 2-year rat study and lower
weanling weights in mouse reproduction study with Thiabendazole which, like
benomyl, is also a benzimidazole derivative. :

* Determined at Woodard Research Corporation.
%% Determined at Hazleton Laboratories.
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PP Nos. OF0-906 -
and 0G0-936 =11~ March 25, 1970

Plant metabolites consist of, primarily, methyl 2-benzimidazolecarbamate
and, also, 2-aminobenzimidazole, the former having comprised 40% or more

of total residue in a study on apples and oranges, according to DOP/PEB
(memo of February 19, 1970, PP No. 0G0-936). The compounds were not found
as mammalian metabolites. No toxicity studies on either of them are
included in either petition. v

Various inert ingredients of the benomyl formulation are not of concern

toxicologically; they are exempt under various sections cxcept for the
N 0 - - i
preceding paragraph).

EVALUATION:

’

- - Vi M
Tentative "no-effect levels" of benomyl are listed:

Rat, 2-year feeding 2,500 ppm 250 mg/kg body wt
Dog, l-year (interim) 500 ppm 12.5 mg/kg body wt
Rat reproduction 100 ppmvt 10 mg/kg body wts
Rat, 90-day 500 ppm S50 mp/kg body wt .

Dog, 90-day 500 ppm 12.5 mg/kg body wt

“Since the only adverse effect in rat reproduction is borderline, con-
sisting of somewhat lower weanling weights in "“500-" and "2,500-ppm"

pups of the last &4 (of 7) litters, we can assign the tentative "no-cffect
level® for the dog, 12.5 mg/kg body wt, as that of the most sensitive
species. :

The latter is equivalent to 500 ppm in the human diet. A corresponding ADL
would be 5 ppm with 100-fold safety factor, but this applies to parent com-
pound, only. o .

We lach infocmation on possible cholinergzic effects, including effects on
blood and/or brain cholinesterase of benomyl and of its plant metabolite
methyl 2-benzimidazolecarbamate. We, also,.lack toxzicity data (acute or
subacute) on either of the plant metabolites, methyl 2-benzimidazolecarbamate
ané 2-aminobenzimidazole.

Although we conclude there is an ample margin of safety if thec requested
"negligible residue" and temporary tolerances of PP Nos. OF0-906 and 0G0-936
(listed in title of this memo) are granted, before we can evaluate safety

of any permanent, finite tolerances for benomyl, we will need information
(as given below ) in "Conclusions."




OD467s

PP Nos. OF0-906
and 0G0-936 -12- Mareh 25, 1970

CONCLUSIONS :

1) Requested "negligible residues" tolerance for benomyl on bananas is
safe (PP No., OF0-906; see title of this memo).

2) Requested temporary tolerances of PP No., 0G0-936 are safe (see title
of this memo). ’

i

3) To evaluate safety of any finite, permanent tolerances for benomyl
which may be requested in the future, we 2re asking Petitioner to
supply information on: '

a) Any information rxelative to possibqucholinargic effects which
benomyl may have and

b) Subacute (90-day) toxicity data on at least one animal species for

the principal plant metabolite of benomyl,methyl 2-benzimidazole-
carbamate,

AN PUDRENY e

Dr. M. Quaife A
Division of Toxicology . °>7/° **
Petitions Review Branch (BF-148)

INIT:HBlumenthal LA

ccy BF-148
BF-140
§8-330
§C-310
VM-100
PP Nos. OF0-906 & 0G0-936

MQuaifes;dps 3-25-70

29



N04676

-13-

ADDENDUM to DT memo of March 25, 1970, Pesticide Pecition Nos. OF0-906
and 060-936 »

Privileged data on & compound (which is related to benomyl), 2-carbometh-
oxyamino=5«-n-butylbenzimidazole (structure shown), tell us

<

1
e :

Cl3CH,CH,CH 7 r VH-COCH it is & teratogen in both sheep

3 and rats (CE, VID 221 or NDA No.

x D40-167V in our files.)

‘"’\/"

7
This being so, we will require studies to determine whether benomyl is a
terategen in at least two animal species, before we can establish safety
of any tolerances other than temporary, negligible ones.

NEW CONCLUSIONS :

1) Of requested tolerances for benomyl in PP Nos. OF0~906 ahd 0G0~-936
(Cf. title of memo for list), we judge only those temporary ones at 0.2

ppm (neglipgible residue) in or on pecans, peanuts, and sugar beet roots
are safe,

2) To establish safety of any finite or permanent tolerancé for -benomyl
will require satisfactory findings in studies for ceratogenicity in at
least two animal species in addition to studies listed under conclusions,
3a and b", in our memo (of March 25, 1970).

M. Quaife, Ph.D. ' -

(o

MQuaife:dps 4-7-70
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Sanowy) (methyl 1-{butylcariamoyl Jelolenivivrs lecar- I B 1
semate), & fungicid:, - requests for tolure oo, 85 follear 4
PP g, OFOIOC, Y pow on banamas, of whic' nc sy Lhen fead L
will be 1n palpi PP Ko, OFV000, 16 ppe T o oo Dluvs, PeRchts, \_M
asctarises, apricots, cherriet, Bnd prmes. 7o o, WIS, Yo ppe
ta Loan forags ond hay, peanut Bells, forai., and aay, 81 sugaroect 4
tors: 2 pow §n boaws: 0.2 ppm In pednuts e siaroels {reoes), and L
0.5% ppm tn pilk-snd moat, Cat, and mest varoducts of cattle, moats, )
hogi, horses, and sheep; PP Ne. YFIOS3, 7 oo 6 er ok apples, ersl-  ZUPTY
spples, and paars; ond PP Mo, AFI04S, 1 20 ov cucwmoers, nelens
puspking, sumer sguash, and wister squas!.. {ioxicity dats ave fro=
tae Haskell Ladevatery, Wiimington, Uslawzr: or the Kazleten Lauorztery,

Falls Quurch. "I‘I'l‘lf) :
FL: 7P 707 208

. Pesticides Tolerances Civisioa
o s .
pstlicios Putition don SCEO8E) OF1003, £, 1, Dubont i viewours & 0o,
e, lﬂﬂt.”‘ npes wilaington, felavere

A S
BRI =S

Fetitioner Toquests tolevences for benemyl, rethyl 1-(bmtyicarbapnyl )-2-
‘tenzlstdanciveariamate, o0 comedities Virtad n title of this momo,

T8 ‘/5;7;;? OT bas :ppmu‘ u‘wmu for borceyl, a: follmes-  torporery,

mgligiile ones &t 0.2 ppu 0N , peerts . and sugartest roots (PF L3,
360336) ard tumorsry shes st 13 ppm tn or on peaches, nectarine:, apricets,
chireies, preaes, and plams; 4t 10 ppn on groone; and at 7 ppe ir oren wprles,
vesrs, crabapples, and quinces {PP Yo, 1E15365--00, &1 meme &7 Herer ¥, =N,
§n Iatize petttics sud trat of Wawch 25, 1475, {rn PP Ho. GFOUI,

TOICITY:

Patitioner serevith swnits report of corpletes ctronie dop nted. pnd nou mater-
12) fu vespomss te DT's resucst (fr corlier memc, abowe) for cetirfactary
teratelogtic findt fa tvo anfnal soectas {iacluding the wet). subecute éats
fn soe anisal apecies for the ciief plant malsiclite of baworri, satryl 2-
senzizidezclocarbemate; sod {nformation en vizitior Senoeyl, 8 carlemete, Exerts
colinergic &ffects, '
ueg ehronic foeding-study on banceyl, fincd r--a_:x.sy_g.rr (iilskfp Lazoratery Fenort

y rE an, OVIOLL,

ie, 4B-J0), dated Paven 17, V910, swmiteig vits

{For ﬁr uﬂwﬂ laﬁﬁl raport, Cf. eerlicr 57 mewo, above.)
ho. of Animals. @1 snd AF/grows. -

Faeding Levels.® 0, IN, m. and 2,950 poc,

mﬂu. 2 years., '. |
* See next page for footnote.
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5 cn ot 2uh, P TR, -2
151,23, and ¥0La% -

mortality. ko deaptny, but o wle don 8t X500 ppes ins £11led st &7 weeke
sficr snoring weight Joss, passage of Elack stools, ené ascites.

A veplocament dog was put on test for ehe yoar, One maln and one fousls
egm‘fnﬂ enatre) and 2,56C.ppm growns vers kf1led at 1 vesr for histepath-
sloeic stvdz. -

tody Moight and Foad tontwﬂon. both éacreased at intervels in 2 males
and one female &t 4,500 ppm, MR dps were temporsrily put tack sn eontrol
¢let, they guined wefght byt Jost 15 agatn en resuming test vegimen.

Gencra) Bedavier. Toric e"ocﬁ. as noted sbewe, in tie wale dog at 2,500
ppe which was k1lled at &7 weeks.

t1iuical Laberatory Tests. dppareat slovated dlood glutawic-pyvuvic trons-
sutpase, cholesterel, and alleline phesphatase and svparent decrsssed blond
total pretefn and albunin-glsbulin (AfG) retic $u male dogs et 2,600 pmm.

in Tosales at 7,507 ppm, epparent Ymcresss 4n Dloed cholesterel lowsl and
gscrease 10 both totel sroteis anéd AJC retis. No effect o hamatologicsl or
erinsry values.®2 ko effact o8 tlesd glucose or ures Ritrogen walwes.

Orean Neight and Historathology.*3 In the sale 2,500 ppe dog, k11led ot 47
wecks, aovers 1wy danaoe (eirraosis) slus wild arrest of spevmatopenctis
anc reduced testis woigit {sai¢ by Petitiomsr, provstly due to fotlure of

dacagee Tiver to {nsctivtc estregen).

T Y ezt mateviel, pwmiuﬂb EAT wwtiablie powder, vas of cemposition
atven 15 previows U} meme (Naven 2%, 137G, PP Mo, OFGUSC, p. 2). start-
ng with Hastelt %o, B167-8, W/ZorER - B/2B)6S, 17-1971, 51.5% active
erd taskell ko, SVE7-C, B/ZM/ES - End, INT-1391-190, 63.0 octive
tneradient. .

»2 zel, M8C {total end @i Hferentinl), heemplobin Tevel, and tamatecrit,
trvinary volums, concentration, protein, pii. Suger, wrobilogen, acetone,
ri1irubin, occult eloed, and sadivent, microscotic EpPRArERCE, - -

*3 Upgans weloned: tratn, boart, lveg, Viver, splesn, kideey, testis,
ctomacs, thyroid, adrennl, end pituitary, Thase ané folloving, examined
picroscepically: FPancreas, prestate, wrisary bladder, epidiomis, fo¥--
Teptan tube, Ulerus, OVAYy, suodenus, cetwn, colnk, seelatal asscle, :
periphere] nerve, bent BITTOS, #YE, thoracic esrte. marmary gland, a3odh.
sy, oall hladder, spinal ceré, treches, thyws:, ssliyary gland, BAs

tonzsil .
pEST Y ALABLE 141
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rE #s OF35TC, OFIGOG, YFVOYD, - 3 -
1935, ené 171088 -

tio effact in male or fongle kiYVed ot 1 year. In degs on 2,50 pnr for

Z years, Viwer cirrhosis n 3 (of G)--a Tomsle ond 2 male; 1r 3rs rpl,
sarked #1ffine tasticuler retior witih reduce? testis wetalt, £ sunce
of spevaataxes, and pevtial lesseef primery spermetocytes. In 3 (of o)
osle sw—r- "!’ (enly), enrenic erehitis: S sne or twe meler ot ¢))

test lavels (net €n ceatrols), feca) testicular degtrwratisn--caci: of tince
conditions called “spantansous” by Patitiener.

*ho-Effect Lavel.” 30U ppu, says Petitiener; Cf. “Addendwm,” belov.

"fofoct Level.” 2,500 poe, "effects” befng Viver damage (cirrhosts) asd
sppavent adverse effect en testis, says Petitioner. (f. “Addsndw.’

Mdendun 2 avalustion of ciireaic doy n.-g\; above).

“No-Effect Lowel.” Absve estimation of this s besed en Petitioner's
occount of the study; wever, Tor ssufirsetion, ser patwelegists ¢ecled
sitdes frem Petitionsr's uﬁ €Cr. veport of L. Duvis, DM, dated poril

%, 1570). Dased en his 1 ﬁ that “testictlar Tesfens....ore of Tirtle
stgnificance and do sot appetr 0 be sttribwtabla te bersww] Imgestion,”
and that liver pathelogy 1n dogs st 2,500 ypm 15 contidarshily Vess sever: .
than reportsd by Petitionsr, v estismts “ac-effect lewel” for this stuc

te be ot Jeest as high as 100 ppm. Ve establish viwther 1t 45 Bigier, c.co.,
$00 ppm or more, e wi1ll head the furither histopatislegica) exswiretion of
dog tisswes recommended by Dr. Davis {n tie veport.

Acwts sral texicits study of methy) Z-benrimfdarclecsrbamate, Maskell Lab.
ﬁt‘m—m—ﬁfmﬁtﬁmm L swwitted wits FF ho, 111310,
Tost aatevisl wa. given Ly stomath tube (23 & 5-to-30% suspension of methy)
Z-benziniduzelecartumste (sanple of Code bo, INE-9£5-27) fn puamut o1) to
adulit Owrles RMver<Cl mle rets $n single doses. Swrvivors werr

youny
kflled afier 14 duys; tastis and epidigmis wore studiad grossly end sicre-
scopically. ,

Toe acute hthi‘l onac s greater thar 17 y/kg bedr weight.

Cne g7k body walgnt and sbove causes edwerse effuct wn testis, vit:
rednction fu, oy sdsence of, Spamm.

BEST AVAILARLE £UFY
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PP £s OO0, DFIICA, IV, | | 0046%
171533 and VF104E . 678

I!“__L__T.*“ swbacute eral toxielty of methv) 2.terxzizidezolwcarzanmesis,
atowe yepart.

Details of study, &8 Stove, axcest fivc deilv doses each por weel, &t 0.8
and 3.4 gfigfoody waight/day, given Guring O wesrs, and ether titsues
sxsnined micrescapicaily.*

Twe (of €) rats died after 7 or 12 doses on k4gh Yeviel: survivors Tost
weight and bad atle dlarraes, $e toxic sywptom: i low-level rats.

In kigh-level rets, severs tasticular damace end easence of sperm plus vdoms
sad focal mecresis of Guedmmus; veductine of Hlood-forwing elements in Lone
savrev: ohd secrer e tn large globuler-shaped vacwoles located centrolo-
bularly fa tae liwr,

In Yow-duse salusls, s1ight adveric effect on testis, enly tissue checked
aistelogically. S : _

: ' . of sethiv) z.m:w rolecertamite,
d Auewst 2u, YL, In PP Bo, YFICY0

m Tetasl dose of test sobstesce te yount adult Charles kiver rats of
the Wistar strate 15 greater thsn 11 g/kp/tedy welfght, Pose of 1 ¢/kg
body weight, er higher, depresses spermategonesis. : -
kats (6/6) swlved ton @atly doses of & g/ig/>ody weight/day of methyl
2-benzinidazolecoarvamats. They Yest ulf-t. snened wedkress, hair loss,
sad pBlywria. The testes wers seft, sewll, and a;permitopenic toth st Y
hours gfter, and at 10 Gays sfter, last duse.

E{nety-dey rat feeding study ex wothy)l Z-benzicidszolecarsemste, Haskel,
port o, ‘.“-Tn""‘ly T, YotE, sabmitted witn PP fo. 1210,

e, of Matmals. V6 M and 1C F/grew.
Feeding Lavels,* 0, 100, 500, and 2,577 ppa,
Buretion. 30 duys.

In uﬂﬂu Wﬂs—-"m, ¥y, srlecr, Lm BETTD , t’ryﬁﬁ'ﬁwg.
 €.]. trect, bratr, thyuss, and pancreds.

ot Yest substasce: 705 wettable povder forswlation of tmlitﬂ uthn-?}
bonzinldazolecsrbanste, dietary lovels beine of active trgredient: fer
dutyils of 'Mul_mu. Cf. wnder. pvpraduction portion of study (below),
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PRoes UFS0G0, GRIZOL, TFLLY., -
W1ea3 ene IFING

Mortaliity, Noae,
Sody Scigt end Food Lonswmotfen. ko effsct.
Seneral belavior, ko effect.

L1tnfcel Levorstory Tests, %o effect oa routine bemstolenic or sriasry

test values except for hematuris {a one male vat sach at end 2,403

pom; ne effect @n ‘lau alialtae proschitese or glutanicpyruvic trens-
asorstory tests, coméucted et wonthly interwals).

Ueight and Kistepathology. ko effect en verious ergan '-mm.

{acluding that of testis, or oo tissuer examined histopathologtealily.®

*no. i ffect Level.® 2,500 ppo (nowever, wt nots 8O hfghsr "effect” Tewel
wes testec). ‘ -

Sop m#uctha-:ta_dz portion gf" sbovs_report en methyl 2-Senzied dazelecarsamet:
Bo. of Auiy\s; €” and tflgﬂu;‘ S )

Fecdine Lewels. 9O, 132, 507, ane 2,507 ppm.®®

vuretios. Tise maeded to 'proicce oa!.ﬁwih'!tﬁl...ﬁ. two l{tters of cffs;rﬁj. ks

Y Sréln, veart, Temgs, Viver, spleen, hidney, tastis, steoach. thywas. efre:
olteitary, evary, enldidvmu:, tallopisn tute, prostate, wisvws, wrinary
sladder, ducdenwe, cecwe, color, steletel muscle, periphars] serve, booe. ‘
marroe, eye, thorgcic sorta, tpirel cord, treched. pancrses, thyrsid, ser -
_tayroid, saliwery gland, and exoriftal lecriml gland frox 2.8 -psa vats

{8nd controls ).

‘Metary levcls sre of
| “sctive {nqredient, teazinidazolecarbamtc.

35
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BP g5 OFUYSC, OFYDG3, YPING, = € - 0046978
1r1533 ane TFIO4S __

Reproductive Performince. See table, bele. |
Fesd 1 M, é8 4 fndices® n ry, w;l;Jh’:-f‘
]E‘ﬁl iﬁ!ﬁz&[ . PR s Lol. Wt of fury
() - (%)

0 B | 2% $2.3 s 150 WH Yo 184
‘!,\f! L L2 - e - - w - -
2,500 %.5 10.5 €7 W WS we )

- v-f“ it t“"""
0 .0 W B W W = 12
800 B R 7.8 47 W a8 % £?
2,500 no 1w B W #5500 €

'b-l"ui tavel.” 2,600 ppm (m. we pote, 8 nigher ’b?nct" Yeved
was w0t tasted). : , -

Besomyl--4a witre tast for effect on activity of chelinsstorase, §r
W e, YRWORE. . _

Test vas medified assey of Robbim %tl (2. Ecem. Ent. ¥, R26-7 (13:1))
in viiich aoatylcwline fs added to L systew after Condillate inhititer
ans besn Tncubetad wite ecetylcheltnesterese of Wavine erytivecytes for @
specitind poried of tine. _ ’

Tait deternings ‘acetylichel inestersse takinition constent,” &, {cencentrs-
tretion of tmribiter necssiary to give 503 fahibition of o | R

Ly = ‘.i x -3 war fowmd: m, £1's, determined by same procedure, for
mithowy] aaé corbaryl = 3.2 5 10-7 gag 1,4 x 1076, respectively.

FIRACis ave, Fespactively: FertiTlly Index, per cust pragrancies of
aatings: Gestatiom Index, par cent live Vitters OF pregnanciss: Viedl-
1ty Index, par cest &-day swrvivors of Lirths: anl Lactation Index, per
cont 21-day survivors of 4-duy tervivors,

(R Q}{&E‘:EE??E} |
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F7 £3 DF0INC, OFIC e, TMLL l.. -7- -
17103 end "1943

In vitro, taca, benonyl teatlits cholfaesterase ver. Yttle, (Comsared tn
such stendard Carbamete-, cholinesterase-feri: ntm woticides ez metrory]
&nd caruaryl, tt fantbits oaly 1/13,005ts or 171, . t. a3 much.

lerstolegicel study on bencayl 1n rets ncsun {s.orate or: ke, o
ted July U, 197v. SAEIttec 10 IV ao. Cliv ... $hmiced gfd\ﬂ\? '.'

pe Y

ko, of Animals. 2t to 28 (pregeant Cosrles River-i5) F ntslqroo*.

feedine Lavels, G, 130, 577, 2,832, end 4,050 pue® §r dlet of ﬂts freo
Lt> throwgn 15th days of gestation.

 Ouration. Twenty days of gestetfon. AN gets E11lco tien,

Lody Wolght and Feod Censumption. Mo effect (on satorael rets) except fer
sligatly lower f9ad censusption 1a $,000-pes rats.

Clinteal Stgms. Be effect (ea matermal rets).
Gress Pethology. o effect (on materwsl vats).

Tevstolegic Ceta. 80 effect on: Gumber of ta:lsn8aticn sites - 99%® pmiiop

end Jocatica of live fatuses,®*®® Goad fotuses ,***** an: pesorptien sitesoves
{fa respective uterine unus vegr weigat, crom-ruc: leagti, 80d sex of
fetuses; type or Incidence of grots axtermal, eroc: vi*ccrﬂ.“ or sleletal
tosnelfes®® {a toe fotuses.

'uo-tﬂhzt Lﬂd. S.W pre (but me hlmr Tewe) t&ttt».}

ed, respe=tively by Wilson's mwtood {fizetion cf fetuses n Gouin's
Netd, fo‘llm by free-nand rezor 4laée sectfonicn} eed 3tats fne af
sicleton with Rl{zaric, followed vy cluﬂnc
Inplastatico tites/pregrant femelc » ¥.3, 7.%, <.:. -.f, ané 1 oLy
respectively in ordur of dossge = o, l) £, €7 05N poae,

oo [{ve fetuses/litee~ 8.8, 9.3, £.&. 7.1, aac 1..2, sexe ovder,
. @eett There rere Ac dasd fcusez.

eetene Total reserptiem cites, S of hpluuuor sftex, = €1, BB, T.7, 6.9,
and 1.6, same arder,
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P Py OFCENE, CPYGLS, TR, . .
17133 ané 71046

hubl? i'g'sm'déno‘n‘buﬁvl in_glbine p ‘fts., Rtw,_ Laberatery Repert,
dated July Vo, V9EC, sypmitte il 010, o | A
s Swige followine swmary to bs 8 Yalr apprefsa] of vesulits of study. e
add selected velwes, below (in footaetes}, to Wustrete Tindings.

"The purpese of this study was to ewsluate the potentfal of Fungicide 1991
(Lenamyl, Code hu. IRT-1921.95, powdsr, spproxinately 507 sctiwe ¢ fent)
for sabryotoxic snd/or teratopenic sffects in (New Zestamd White) albino
rabbits. The test materdal wos adstnistered in the diet (Purina Batbit Loec,
sveilazle ad 1.} at dose Yevels of O, 100, and 539 pmm (to 15 eact artt-
fictally (wpreguated dosa/grouy on deys B-1i, tmclusive, of gestation).

“There were no metarng) deaths during the stody. Ons sbertien eccurred f»
tre Jow Jew) grovp. Tisswe masses which were gppavent fetuses end desd
puns were foumd in the cage pons of sue Tow-lTevel doe and om bigh-leve)
doe prior to fnftiotion of the traatment pevied. Both of theae snimnls

vere sacrificed on Day € ond ware oncluded fvem the study. A tetal of 34
of 4% dous msad 1n thfs study (axcleding She two dees which were sacrificed)
sacaze pregoant (12 costrol, 13 Ter Yeve), end wine high Jewal).

*The sppearence, Schavier, body wefaht gain.® end food censumption of the
teet eniaals were, in qencrel, compavanle to the controls. o evidence of
4 corpowrd-related effect was soted In the following eriterta: Findtuys
from gross mecropsies performed on tie deas: the number aad placemont of - -
taplentetion sites,* resorpticn sttes v or 1ive or dead fetutes =t frus
Caasarean dcliverfes: welght anc Jength of fetutes, fetal extersal sppesr- .
snce, o0 gross viscersl snatomy; the memcer of Vive snd dead pups frox:
full-serm PfSters ,**»e* nyn wefgnt and Tengtr, axTerad] ADPESTENCE, aad grasy
visceral anatosy, TVue development and structure of test fetal awd pwp skel-
etons (studied eftar sYizavin staining and clearing) were comparable with:
tne control anfissls and wit: sccummleted control data. :

“oistary iut!histnﬁoa of Funplcice 1951 (Lemenyl) (o Temale alvine rtbbits
frox fay © tavoup™ Dav 16 of gestatior (et V40 er &40 ppx In the dalet) had
no disur_nhh ¢ffect on fets) gevelopment,®

¥ Hiean uhuf"?'uh Surirs T-woey. peried ¢oF controls, Voa-, and SI-ppe
. females §s 413, £2Y, and ¥¥ g, vwspectively,
wr  feplantatfon sttes, 7.5, 7.3, and 3.0/meterns) revhit..control to high-
level growss.
ot faserption sites, .3, 1.2, and 3.2/wetermel ratiis (J- t» S0i-prnm).
ween | {ee Petuses, .5, G.0, and L.t/maternd)] radbit and dend fatwses, .2,
0.4, and V.0 /matersnl vabiit—same progresiion,
serer Live pues, G2, C.0, sud S.5/mutarwal vebtit and dead pwps, 2.0, 0.0,
mad D, 3/miternsl redhuit--same progression 4 atove. -
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PP #s WFDROC, OFYSSS, VS, < § o 0046Y8
11033 and TFI0LL :
EVALUATION:
To our previews ettimetes of “ne-affact Savels® for bonewsr] ut{u
wotsbolites (In sur meso of Mareh 26, 1970, PP Bo, OFO®, p. Y1) can be
added thase mew Shes _
Study Se-Effect Leval”

Dog chronic, bememyl At Tesst 100 ppm (tentative)

Sat swbecwts, wetstelite" ' 2,320 ppmts

st mtiu; T-gon- . 2,500 ppate

m"“. !“"tm. T

atabolite® _ '

Rat tarstslogic, bonem? 5,000 ppare

Mabbit teratelegic £00 pywes

sensny) '

& Matabal1Ee T3 swthy) Z-DehzimidaroTecoroatte.

*¢ Valew 13 higuest leve) tasted tn stusy.

Also, acute Isthal vese to Pot of suthy) 2-benzistidsrelecerbamate excosds -
1 g/ky body ¢, A I-g/Agy dese damapes tastis. -

Regerding effect of bonemy] on chelinesterinase whon tested {n vl . ‘
Patitionsr bes shewn fmiutbitien s wvery sligit, e.g., LU " (or Juss)

of that cumsnd by carbary! or methemyl-—aach & standard carbamate-, cholin-
esterate-{atiiliting pesticide. “(Nor sre in vivo coolinergtc effects of
banenyl or metalislite neted sayvhere tn taxiclty studfes deseribed 1a verion
Lbenemyl patitiems.) . » . -

Patitioner ant mow utuﬁctwlly fulfilled roquests we made for sdditions)
toxicity data au benemy! and metabelite, sethy) 2-bonzisddarelecerbomete
(0T smmo of Merech 25, 197C, PP So. OFO%E). o

Sl L LODHS e et et Ve
or $ ¢ ot Toms or . et
‘no-avfect Tovals® for methyl z-m’ﬁt'mtum--u m:m ret or
rst revveduction study--sucesd tals, on ¢ither - or wp/ly/dey<-Sesfs, Bw
ABl, based o 1t applies to this metalelite ot wil.) - -
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A | - 004678
PP #5 OFUS0E, OFRONT, TFI0NS - 10 - D -
lﬂﬂ” ond VFI04S -

‘l on 'Mﬂm Yevel,” ond onu 1000 safety foctor.‘ 2 lowdh)e -4.11':

iase
~ fatake (ADI) for humess §5 0,025 wg/kg Lody wt/dsy (1 pm 1p diet).

Hexfown resfdues of banewyl te Le expected In o cnﬁg& husan dally &lot.
$¢ 211 tolevsnces roquested 1u petitions 1isted In titic of this semo ere
granted (Cf. sccampanying table) total 7.: ppm, whole-dlet bazis.

Stace tote] vesidues to be sapectsd i toz svarsge daily diet of & hwran
fa the L. 5., should o)) preseatly renuested tolerances for benowr] be
graated, sve Jess than the ADI calculated from availavle texfefty date,
thase tolevences will ba safe. _

for constdaration of safuty of eny tolersices bn benomrl whfch may be asred
for s the future, Mowersr, wr will mesd the studies asked for by Dr. favis
(repert of dprl} 33, VSN, PF Mo, OFI000), f.¢., "8 detailed histepatuslegy
onsination (and veport) tncluding fat stains oo Viver end trur stains on
SONe ERTVEN, .00 The §30-ppn and 10&-,“:“95-.

CONCLUSTONS ¢

19 telersnces on bessmy) asked for #n F7'z hos. DFRR0Z, OF109%, VNS,
C o 11033, end 31065 (Tisted in titlc of tiils pno) are safe. L

. 2) Fer tamsiderstion of uﬁty of any ﬁlmncu oh benpeyl ih"lé"ic "y

s askad for In the fTuture, we resuire furtier studies on tissyes
fron the .P foc donemy) for 2 yesrs. Tuey ave spacifivc tn Or, -
£ J. Devis' mewo of MpriY 30, 1571, r #F bic. OFYOOD, wiz, T o
detaitad Mstopathology sramingtion (end report) including fat statey
oo 1lver ond fron stains on Done marroew....on the 500 and Voo-pme d008.°

Mary L, Quaife, Fu.C.

o Texicology Srencth

- Kintt: CORitusre
m sum

fusticidns Telerences Division

Atiaata Br. {(Clewis) )

” ”‘- ] mm.

11015, 17103 & IFI0E5

MQuatfelecy .
s/ - S Yo
| e 41

e G

@Eﬁ?ﬁm? v |




ThsLE
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penowy] tolerences, calculatiens of diet coverag:. to dutet

Jolsrance at  Comapdity

apricots

Lean ferage 3 hey
cherries
nectarines

peaches

pedrut Lulls, forage, 3 bay
5l

Frones

sugarbeet tops

% o

0 pm grapes ¢

apples
crabeples
pears
guiaces®**

7 ppm

beans

g

1 % C SN TS
aslons
pumpiing, winter squash,

and suewr Sywest.

1 poe (C.2  bananes

e 0 palp)

0.2 P poenuts
rwariects

pecans

(Table continued on next page)
¢ Se¢ wnext pege for footnotes

snole-diet

Frection in tiet*®  Ggzic
- (ppe)
P.LN2
c.6017
Ghant
LR ) X
00023
O Y B G.24)5
G082
TN £.0%0
£.018
?
6,053
) 4
q.00Y% 2,492
L0124
L P ¢G4t
U U573
(:,Y20
08,2019
YAV M) 0029
.75
P 14 000y
6. 000
]
?
T.00EE -, ¢C.00Wm
 /
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wilk :

mest, fat, and meat

byproducts of cattle,

gorts . nogs, heries,

and sheer 80,0802

% LA 2.0178
TOTA ——gdSE

¥ 'Tﬁ.“s:‘g:{e't'o'lm" saces Tuquetted 18 Pi's wos. SUG, 93¢ YOS, YOVT, 143,

o jehman's tebles tm Assec. Fd & Brag officials Guart. Bull. 2¢, W3 (12£2).
wes  Jeupersry telarentz, orly. '
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INFORMATION WHICH MAY REVEAL THE IDENTITY OF AN INERT INGREDIENT IS NOT INCLUDED

:oad . " ~ ‘ ~ -/,ﬂro (\)kd\(
) . . ' ﬁ ge)
¢ ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D. C. 20460 ’ .
. n < :
Date: January 17, 1973 00 4 67: b
Rlpl L ot .
-‘uéqn . :3;
Subject:
To: Mr. Lee TerBush, Acting Chief :
Coordination Branch
Registration Division
Registration No. : 352-EXP-73G R
. .
Chemical Name s 3 Methyl 1-(butylcarbamoyl)-2- p -
. benzimidazolecarbamate
Common Name : Benomyl C . ¥
ﬁ

Action Requested Experimental Permit,

Registrant : E.1. DuPoat De Nemours & Co.
- . Wilmington, Delaware 19898
Structure 5
(|',' NHCHz(m2Cl12CH3 »
AN ke
' C =~ NHCQOCH3 '
e _
Formulation : 53% methyl l-(butylcarbamoyl)=2- -
' benzimidazolecarbamate, : L -
technical (95Z min.) ) s
& f“‘
a3
. r‘
2
-
a
N
Use : Fungicide for preharvest and post Fi-—

- . harvest application site: crops
(grapes, apples, pears, quinces,
crabapples)
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AN INERT INGREDIENT IS NOT INCLUDED

INFORMATION WHICH MAY REVEAL THE IDENTITY OF"

. ! -
Lo a ' e :
T 0046
€78
TOXICLTY DATA OF FORMULATION C . ' .
21'.hcuCe Rabbit Eye Irritation - Haskell Lab - Juna 22, 1972 E&{
} . XD
A dose of 27 mg was placed in the right eye of six rabbits. The eye S—_—
was examined with a hand-slit lamp at 24, 48 and 72 hours post treatment. C
Material tested contained 53% benomyl; [
Results -
Corneal opacity was noted in 1/6, critis in 1/6, and diffuse crimson e
redness in 1/6. ;&V
Material i{s judged to bewa mild eye irritaat. ' . 8
TOXICITY DATA OF BENOMYL

The following tests were revicwed in memos of Dr. M.L. Quaife dated

March 25, 1970 (OF0906, 0G0936), May 3, 1971 (OF0906, OF1000, i1Frlo1o0,

1F1033, 1F1045), and January 3, 1972 (1F1145, 2F1192, 2G1197); 2F1289,
- 2F1290, 2F1291.

" *' Acute oral - Rat LDgg > 9590 mg/kg
©  Acute dermal - Rabbit LDso >10,000 mg/kg
*  Acute inhalation - Rat LCsq >1.37 mg/liter air -
# .. 90-day feeding study - Rat (72% W.P.) Systemic NEL 500 ppm
2 8 90~day feeding study — Dog (51.5% W.P.) Systemic NEL 500 ppm oo
2 32~ Y*2-year feeding study — Rat (72X and 52%) Systemic NEL 2500 ppm Ag‘
. .. %2-year feeding study - Dog (72% and 52%) Systemic NEL 500 ppm -
< *3-generation reproduction - Rat
e (72% and 52%) Systemic NEL 100 ppm t;“
. g
_Teratology ~ Rat {53.5%) Negative at 5000 ppm r;
+ ' "Teratology - Rabbit (INT-1991-99) Negative at 500 ppm oo
< - Acute oral - Rat (metabolite¥®) . LDgq >17 glkg . .
.+ 90-day feeding study - Rat (metabolite¥*) Systemic NEL 2500 ppm 3
i2-4  3-generation reproduction - Rat (metabolite*) Systemic NEL 2500 ppm
C -
r .
| . \ N
. -~
-~
* The different samples used in this study were varied in the active iy
ingredient concentration. Some contained 72.2% and others S51.5XZ. W
5 . T
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INFORMATION WHICH MAY REVEAL THE IDENTITY.OF AN INERT INGREDIENT IS NOT INCLUDED

-3- - N0A67¢

§ 180.294 Benomyl; tolerances for residues

‘Tolerances are established for residues of the fungicide benomyl
(methyl 1-(butylcnrbamoyl)-2-benaimidazolecarbamaCe) in or on raw
agricultural commodities as follows:

15 parts per million (Etom poséharvest and/or preharvest
application) in or on apricots, cherries, nectarines, peaches, and
plums (including fresh prunes). . i

2 parts per million in or on snap beans (succulent).

1 part per million in or on bananas, of which not -more than
0.2 part per million (negligible residue) shall be present in the
pulp after the peel is removed and digcarded, from postharvest
application. : . .

0.2 part per million in or on peanuts and sugar beet roots.

SUMMARY

These data show extensive testing has been conducted on various
formulations ¢ontaining benomyl. These formulations are similar to
but not identical to the formulation submitted for registration.
Studles which were conducted with this formulation include an eye
frritation (mild irritant) and a teratology study.in rats (no effect
at highest level tested, 5000 ppm). -

An examination of the inert ingredients revealed the folldwiné:

46
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CONCLUSTION i
The aforelisted information is sufficienc to support the experiment
permit. .
=V <7 '// /',"

Lf ﬂ;lﬁzﬁﬁéa” ,ff

Robert D. Coberly, Biﬁiogist
Toxicology Branch
Regigtration Division

ces,
Ecological Effectg Branch
PCCritchlow

Division Reading File .
Branch Reading File :
CEWhitmure ot

RDCoberly:km 01=18-73
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Methyl-1-(butylcarbamoyl)-2-benzimidazole carbamate 00467 8

. : 100 -66
Acute Oral Toxicity {Rat) -tau=gS (w:fskell iqb:)

Adult male Charles River-CD strain albino rats were divided into groups

and given graded doses of technical methyl-l- (butylcarbamoyl) -2-benzimida-

zole carbamate. The mater1a1 was given as a single duse orally by intuba-

The animals were observegi for 14 days

" tion as a suspension in peanut oil,’

for mor:ality and/or signs of toxicity.

The approximate lethal duse of methyl-1-(butylcarbamoyl)-2-benzimidazole
carbamate in male albino rats was fount_i to be greater than 9590 mg/KG.

This was the maximum feasible dose.

.L

Subacute Oral Toxicity (Rat) ;p0-<¢

12 adult male Charles River-CD strain rats were divided into 2 groups

and adninis;ered 3400, or 200 mg/KG methyi-l.-(butylcarbmoyl)-Z-benzimida-
zole carbamate orally 5 times a week for 2 weeks. The material was admin-
istered by intubation as a suspension in peanut ofl. The animals were re-

turned to their cages and observed for 14 days for mortality and/or signs

X I G SEeRE Wl SEERS & i B

of toxicity.

$.

» - 4
In the 3400 mg/KG dosage level 4/6 animals died. In the 200 mg/KG dosage :-
level 0/6 animals died. Lethal doses produced weight loss and diarrhea. :
There were histologic changes in the stomach liver, and testis. At 200 mg/KG f

no clinfcal signs-of toxicity or significant histologic changes were observed,

»

90 Day 'Feeﬁ ing Study (Rat) ~#. ¢

64 (32 male, 32 female) Charles Rtver-CD strain rats were divided into 4 E
(Shm“ be. X8 fu/gdc AP )
e ‘VVW ) I
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L groups and received 0, 100, 500, and 2500 ppm methyl-1-{butylcarbamoyl)-2-

benzimidazole carbamate (as the 70% wettable powder) in their diets for 004578
90 days. .

I

-
]

The anfma]s. were housed individual 'ly' and observed for weight changes,

pharmacologic sighs of toxicity, behavioral changes, and mortality, Clinical.

studies mc}uding complete hematology, chnical blood chemistry and urinalysis
&t/sex

were run on_atl rats.

At the end of the 90 days all animals were sacrificed and complete grosé

and microscopic histologit studies were performed. Organ weights and organ

to body weight ratfos were recorded for all animals.

A1l controlled and test animals survived, excépt 1 male at 100 ppm. The
latter death was unrelated to the feeding of the test compound.

The growth of all animals in the tést groups were comparable to control.

The food consuinption and efficiency of ‘all test groups was comparable to

control:. . ‘
There were no medical signs of toxic effects.

The hematology which was determined at pre-test and at 30, 60, and 90 days

revealed no changes attributable to the test material.

The urinalysis which was conducted at 30, 60, and 90 days revealed no changes
attributable to the test material.

The plasma alkaline phosphatase and glutamic-pyruvic transaminase determined

RV s grat i v - FVop . LT JR-FeL B - N oBF _nm&*.-m-_um

at 30, 60, and 90 days for control and 2500 ppm groups were within nomal limits, i
7% |,
’l""’ﬂ’-}/'%y : ‘ 49
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LA /00468 |
‘ ‘A1l organ weight values were comparable to control except there were higher
1iver we1ghts for females at the 2500 ppm level. The latter finding is not
believed to be of bwlogical significance as the heavier livers were histo-

logically nomal.

The histopathology revealed no changes that ‘cqul'd be attributable to feeding
of the test compound.

EEEN

Acute Dermal Toxic*l'fy (Rabbit)

Adult albino rabbits were given dermal applications of methyl-1-(butylcar-
bamoy1)-2-benzimidazold carbamate as the 50% wettable powder to the intact
and abraded abdominal skin at dosages ranging from 464-10,000 mg/KG. The

;.
1:
-
i
e
|

sites of application were wrapped with rubber damming 0 as to hold the

compound in contact with the skin for 24 hours.

The animals were housed individual ly and observed for 14 days for mortality,

signs of toxicity, and irritation.

The LOgo was found to be>10,000 mg/KG. There were no deaths. Except for

dermal {rritation, there were no signs of toxicity.

Skin Irritation and Sensiiization {Guinea Pig) 174 -¢¢
For the primary irritation, 30 male guinea pigs were divided into 3 groups
- and received 0.05 gms of the test material as the technical chemical ‘rubbed

into the intact shaved skin as a 10, 25, and 40% paste in dimethyl phthalate.

For the sensitization tests, 5 animals received 9 applications of 402 paste
on abraded skin during a 3 week period. 5 guinea pigs received intradermal
1njt§t10ns of 0.1 ml of a 1% solution of methyl-1-(butylcarbamoyl)-2-benzimi-
dazole carbamate tn dimethy! phthalste. After a 2 week rest period a
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"~ challenge test was done ori intact and abraded 'skin,.whi.ch was repeated 2 and

5 weeks later. o - ..._134578 -

ENEY 24l

The test showed no skin irritation. Moderate sensitization was produced.
‘ l_ There were stronger reactions in animals récei‘ving the intradermal injections.

- The compound is not.a dermatitis hazard.

gz.e'l Irritas lon {Rabbit) B - W(g '

1 albino rabbit received 10 mgs of methyl-1- (butyl carbamoyl)-z-bennmidazo'le B
carbamte instilled into the conjunctival sac of both eyes. 1 rabbit received

10 mgs. of mthy_]-l-(butylcarbmyl)-Z-benzimi dazo'le carbamate as a Ioz'sol.u-

tion in propylene glycol in both eyes. 1 eye of each rabbit was washed

with water 20-25 seconds after treatment; the other eyes were not washed.

The animals were returned to their cages and observed 2, 4, 8, 24 and 72

hours after treatment.

There was a mild transitory conjuncitivitis with minor corneal effects and
slight iritic congestion. Prompt washing minimized the ocular reactions;

all eyes were clinically normal 7 days after treatment.

Acute Inﬁalation Tox{city (Rats)

6 albino r;ats were placed in an inhalatfon chamber and exposed for 4 hours
to an atmospheric dust of methyl-1-(butylcarbamoyl)-2-benzimidazole carbamate
at a concentration of 1.37 mg/Liter. The animals were observed for behavioral

reactions whilg in the"chamber and for 14 days after' removal.

The LCgp of mthyl-l-(butylcarbamoyl)-z-benzimdazole carbamate was found to b
be :'-1 37 mg/Liter, AH of the animals survived without clinical signs of
toxicity '
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CONCLUSIONS

. -
Hethyl-l-(butylcarﬁamqyl)-Z-benzimidazole carbamate is a fungicide

used'in the control of fungus diseases of ormamentals, fairways, athletic . Y
* . 5
fields, etc. ‘ .

The compound has a moderate oral inhalation and dermal toxicities. 1,

It is only a mild eye and skin frritant.

The product "Benlate” Fungicide is adequately labeled ang shduld
produce no uﬁdqe human health hazard.
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o o " Methyl-1-(butylcarbamoyl)-2-benzimidazole carbamate :
< DATA SUMMARY _ | 004678
$19-25 Acute Oral Joxicity (Rat) :  Approximate lethal dose 9590 mg/KG -
e (maximum feasible dose) N ﬁ't;
Mdo-g6  Subacute Oral Toxicity (Rat) ¢ 14 days - no deaths -at 200 mg/KG/day
Lo el ) - 4/6 at 3400 mg/KG/day
=67 g Day Feeding Study (Rat) -
(70% wP) .3+ 0,100, 500 and 2500 ppm. No toxic
) - effects. “No-effect level"=2500 ppm.
P e, ’h = g

Nage{Jon Acute Dermal Toxicity (50% Wp) WP i i T e
201-24 " (Rabbit) ) LD5q ~10,000°9w7ke. S1ight
- ) dermal feritation. .

»

t 74-¢¢ Skin Irritation and Sensitization - : S
(Guinea Pig) 4, 1. : 10, 25 and 40% paste in dimethy]
' ' ‘ phthalate. No skin irritation; moderate
sensitization, po dermatitis hazard,

*»

€I-¢C Eye Irritation (Rabbit) Mi1d transitory conjunctivitis; minor
2PN ' corneal effects and sifght iritic con-
y gestion. Washing minimized ocular

reactions. .

Acute Inhalation Toxicity (Rats)
(50% wp) - : LCSO a1.37 mg/1.

S
» 53
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