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1.0 EXECUTIVE SUMMARY

The Health T tlects Division (HIED) has peformed a human health risk essessment for the use of
cyclanilide (1-[[(2,4-dichlorophenylamino]carbonyt {cyclopropanecarboxylic acid) on
ormamentais. As the registration is for a non-food use, no tolerances are proposed or
recommended, Cyclanilide is a plant growth regulator currently registered for use as a cotion
harvest aid when used with other active mgredients. This would be the first registion of
cyclamhide for use in a product without another active ingredient. Current registered uses tor
cyelanilide are as a synergist or eo-active ingredient for use on cotton as a harvest and. A Section
3 registration: 15 being requested for the end-use product Cyclanilide 18% SC as the sole active
ingredient. Cvelanilide will be used for increased branching of trees, shrubs, and cut flowers
without the need to prune the central feader. HED conducted the most recent Section 3
registration human health risk assessment for eyclamiide in April 16, 1997 for the initial use on
cotton.

Hazard Charactenization

Adverse offocts were identified at durations of exposure ranging from short-term (up to 30 days)
to intermadiate-term durations (» 30 days up to 6 months) and long-term durations (> 6 months).
No cancer endpoint was identificd: theretore, a cancer risk assessment is not required.

Dermal Route (noncancer). The short- and intermediate-term dermal risk assessment for
cyclanilice 1s based on a NOALEL of 1000 mg/kg/day from dermal study. No etffects were
observed o the highest dose tevel of 1,006 mg/ke/day. Long-term exposures to cyclanilide (1.¢..
ereater than O months) are not expected.

Inhalation Route (noncancer). The short- and imtermediate-term inhalation risk assessment for
cyclanilide »¢ based on a NOAEL of 4.0 mg/kg/day from a subchronic neurotoxicity study. The
NOAEL is based on increased motor activity and decreased body weight in females. Jong-term
exposure 1o evelanitide (1e., greater than 6 months) is net expected.

fnerdenta! Oral Route (noncancer). Incidental aral exposure 1s not expected based on the
proposea use pattern (commercial nursenes).

Noncancer Level of Concern (LOCY. HED s LOC tor cyclanilide dermat and inhatation
exposures is 100 (Lo, a margin of exposure (MOE) less than 100 exceeds HED's level of
congern) for vccupational assessments. The 1OC 15 based on 10x for interspecics extrapolation
arrd 10x fon mtraspecies vanation.

Acute Tuxicity.  Cyclanilide is classified as category T for acute oral toxicity, category 111 for

acute dermal toxicity, and category 1V for acute inhalation toxicity. Cyclanilide is classified as
catcgory 11 for eve irritation potential and category 1V for skin imitation potential Resufts were
nogative for dermal sensitization i guinea pigs.

There are no registered residential uses for evelanihide and none are proposed in this action. In
addition commercial applicators would not be applying cyclanilide in residenfial settings. as 1t s
Page 4 of 36
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not & use se on the draft proposed label.

Occupatioval Exposure

Based on 1he number of seasonal applications to ornamentals and cut flowers indicared on these
product labels and information provided by the registrant (the registrant in an email to the Agency
stated that the Tabel will limit use to ne more than three times per year), exposures are expected to
be short-, und intermediate-term in duration. Long-term exposures (6 rnonths of continuous
exposure) are not expected to occur. Cyclanihide 18% SC can be applied at the maximum single
application raie of 017 pound active ingredient per acre (b ai/A) to ornamental plants in outdoor
nurseries and plant production facilities. The preduct may be applied using groundboom
equipment. hackpack sprayer cquipiment. and low pressure handwand sprayer equipment.

Haxadler

[nhalation and dermal exposures of occupational handlers to cyclanihde were calculated using
surrogate Jata from the Pesticide Handlers Exposure Database (PHED) Version 1.1 as presented
0 the Ageney's PHED Surrogate Exposure Guide (8/98). Defaults established by HED Science
Advisory Uounett for Exposure (ExpoSAC) were used for acres treated per day, gallons handled
pet day, and body weight. Where data were avaslable. the dermal and inhalation risks were below
HET s teve? of concern at the baseline fevel tlong-sleeve shirt, long pants, shoes, socks, and no
respiraton s There are no data (o assess baseline dermal visks for mixig/oading/applying via
backpack sprayer cquipment. Dermal tisks are below HED's level of concern for handlers of
thuse scevanios when chenucal-resistant gloves are worn in addition (o baseline attire.

Lnder the Worker Protection Standard lor Agricultural Pesticides, the personal protective
equipment (PPE) for handlers is also based on acute toxicity of end-use products. Registration
Division TR is regponsible for ensuring that PPE listed on the fabel is in compliance with the
Worker Mretection Standard {(WPS).

Paostappcaiion

Postappircution exposures and risks 1o occupational workers were estirnated using standard values
cstablishod by HED since no chemical-speciic data were submitted. The transter coeffictents
(1Cs) uead tor all postapplication activities were the TCs established by ExpoSAC in Policy

Ou3 . | he dislodgeable fohiar residuc Tevels were estimated using HED standard values where 11
1s asswved that the initial residue on treated toliage 1s 20 percent of the application rate and the
residues degrade at a rate of 10 percent per dayv. MOEs on day 0 are above the target MOE of 100
for all erops and postapplication activities.

[ cases where the risk assessment reveals Little postapplication risk concern such as this, the
Worker Protection Standard for Agricultural Pesticides mandates that a minimum restricted-entry
mterval ne established based on the acute toxicity of the active ingredient for acule dermal
toxicity. skin irritation potential, and eye irritation potential. Since cyclanilide is classified as
fexicity category I for eve irritation potential (HTARC, 8/30/01; and reevaluated in this
assessitaonty, a REY of 24 hours is appropriate for alb activities.

Page 5 of 56
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2.0 Ingredient Profile

Cyciamihide 1~ a plant growth regulator registered for use as a cotlon harvest aid when used with
other active ingredients. A Section 3 registration is being requested for the end-use product
Cyclanilide 18% SC (1-[[(2.4-dichlorophenyhamino jcarbonytjeyclopropanecarbox yvlic acid) as
the =ole active imgredient tor use on ornamental plants and cut flowers.

2.1 Sommary of Registered/Proposed Uses

Cyclantlide 18% SC contains 18% cyclanilide in 4 soluble concentrate tormulation for use as a
plant grow b regulator on ornamentals and cut flowers. The draft label restnicts use of Cyelanilide
820 SC to use in outdoor nurserics and plant preduction facilities. The proposed or draft label
states that “Most varietics respond well to 1 to 2 apphications of 50 to 200 ppm. Typically one
apphication of 100 ppm is adequate.™ For lHacs, the proposed label specities -3 apphcabons of
100-200 pom solution applied once a month for up to three months for the desired amount of
branching. The seasonal maximum apphications are 3 applications according to mrformation
provided by the registrant. No limit on the number ot applications is specified on the draft label
provided 10 HED. A maximuny scasonal application vate was provided by the registrant as 0.34 1b
a1 Afsensor. This seasonal application rate hnvlation does not appear on the draft label. There
15 also a e Tar use with shightly fower application rates on non-bearing {ruid trees, shown in
Table 2.

Cyclanilide s currently registered as a cotton hamvest md. 1815 used onee per growing scason, at

the end o the cotton season, to promote boll opening, defoliation, and to inhibit foliar regrowth.
It does nes have any registered residentinl uses.

Pagw: 6 of 36
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Table 2.1.

Summary of Divections for Use of Cyclanilide.

Appiic. Timae. § Formudation | Applic. | Max. No. | Max, Scasonal | PHI | Use Directions and Fimitations
Typeoand Fqup.j [EPA Reg, Rate Applic. ] Applic. Rate (1b] (days)
Noj (b a1’ A) | per Scason aif Ay
Ornamentals

4% SO T ar 1 3 / )
Ql];iﬂ‘lt]]ldi‘-. 18% SC .f)Al ] '?I : 0.34 N/A Registrant states that a typical
;;]C nd'm%‘ e (432-RUUD O'UQI" it application iy 1 to 2 treatimertss

awers, foliape airgal ol & 50 to 200 ppm solutton.
groay for cuuins
Frint tree 0085 or A 0.34 N/A
{(non-beariny (1LOOKS Ib

] al’gal

2.2 Structure and Nomenclature

TABLE 2.2, Test Compound Nomeaclaturce

Chemical ~irciure

_ H 1
e I 1 A

Frapiricad Formula

¢ HCING.

COmmuon e

Cyclanilide

CAS name

1-{{(2.4-dichlorephenyl)amine|carbonyl jeyelopropanecarboxylic acid

C AS Regisiry Number

[13136-77-9

End-use product/BEP

Chemical {lass

Mualonantlaie

Cyclanilide 18% SC

Known impurities of Concern

NA

Pag
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TABLE 2.3, Physicochemical Propertics

Parameter

Value

Reference

Moiecular Weight

2741

Fmpirical fermula

¢ HONO,

Mefiing pointiange

JO58 = 1

pH 3801 % wivan water, 21 ()
Color state i White/powder

Dernsity o 1469 - TARL ¢/mi. (20 )
Odor Nm;c

Water solubiliy (20°0)

0.0037 w100ml. (dstitled water)

Salvent solubinm (2070 10 2390

S

Acetone 329 g/ 100 ml.

Acctomtrile .50 27100 ml.

Dichioromethane - 0,17 9/100 mi.

Bihvlacetate 318 /100 mL
Hexane- (L0001 g/ 400 01,
Methanol 50950 g/ 100 ml
f-octannd o 7 ot al.

Ipropanot 682 710 mL

Vapor prossne 12577

ju o (2] i

63 107 Torr 130 ()

logP .y

O lanoliwstar partition coefiicient.

3FAa o

Cyclanitide Fact Sheet: May 19,
1997

UN Sisible avserption speetium

NCA

N/A

‘The stability of cyclanthde in storage 15 temperature dependent (Cyclantlide Fact Sheet). HED
recomimends that the registrant provide this information on the label section deahng with
storag. cnd stability of the product under high temperature conditions,

3.0 Harard Characterization/Assessment

The available data are adequate to support the proposed Section 3 registration.

3.1 Hazard and Dose-Respanse Characterization

3.1 Database Summary

The avintable data are adequate to support the proposed Section 3 registration

Page 8 ol 36
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TABLE 3.1.1: ACUTE TOXICITY PROFILE -- CYCLANILIDE
Tox
GDLN Study Type MRID Results Category
£70.1100 Acute Oral 43368424 TE G 315218 mg/kg (MIF) i
870, Acute Dermal - rat 43368425 [0y = 2000 mpkg lH
270 Acute Inhalation 44GRTRRT [.Co: > 2.64 mg/L v
R70. Primary Eye Irritation 43368458 Conjunctivitis and corneal i
opacity wilh epithelial
slonghing: resolution by day
4.
870 Primary Skin hritation RSEULERY Shicht erythema: resclution by v
- 72 howurs,
870 Dermal Sensitization 43308433 I« not a sensitizer under NiA
comditions of study.

TABLE 3.1.2: ’_rOXICOLOG_ICAL_'DOSEs AND _DIET.AR_Y/N0‘N_~OCCU_PATiONS ENDPOINTS FOR

CYC LANILIDE FOR USE IN HUMAN i-IEALTH ASSESS_}\"I ENT

EXPOSURE ' DOSE CENDPOINT ~STODY | .
SCENARIO - (mg/kg/day) ' o .

An acute dietary endpoint wax not identified in the database for cyclanilide. This nisk assessmient is
Agcute hotery not reguiredd.

|-._ - - SN

NOAFIL. = 3.0 Decreases i abselute brajn and Hver weight. and Two-generation rat
Chrops Dictary UF =100 lowered auditory startle amplitude at LOAET of 6 reproductive siudy.

FOPA SEF - ix mgikgiday.

all popuiations
Chronic PAD = (.03

Carcinogenicity “Nat likely™ 1o be caramogenic 1o humans Cyclanilide has been evaluated w at Jeast two well
conducted studies i two approprale spesies without demonstrating carcinogenic eflects.

incidesiial Oral Neo exposuire expecied
CALD crare hions)

Pagse @ 0f 56
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Exp(;;urcf “Trointof | Uncer tamT\ " T Level of Concer nT Study and Toxicological Effects
Scenario Departure Faclors for Risk
o o Assessment e e
Dermal Shovt- | NOAUL= 1000 UF = 10x Ocen panuml 21-day dermal toxicity- rabbit
Ters (1-30 mgkg/day Ui, 1x LOC for MOLL - LOAEL =1000 mgkg
days: 100
Dernai NOAL)~ 1000 | UF L I0x Qecupatonal ) ‘__T_Zt(ima-_\:i—f;;mi toxicity- rabbi
Intermediate mgfkeiday Ulp=10x 1.0OC for MOE = LOAFL 1000 mgke
Term (1-6 100
[ months} 4 B S R L
Inhaiaion NOAEL= 4.0 Ul 1y Qceupe 11]O1h!| Subchronie (13-week) oral neurctoxicity-
Short-Term 1 | mg/kgiday Ul 10 T.OC tor MO it
30 days) I Hou LOAEL: 35.8 my'kg/day based on
increased motor activity and decreased
- R B o _4 body weight in females. ]
Inhatation F NOAEL= 4.0 UI 0% ‘ Junpatlmml | Subchronic (13-week) oral neurotoxicity-
Intermediat. | imgkgday LIF, 10 PO Sor MOS 2y
{ tenw (1-6 Hae LOATL: 35.8 mg'ke/day based on
[ it} increased motor activity and decreased

lL_,,‘ ‘mﬁ.,‘__,J_‘ ] body weight in females, L |
I Classification: “Nof hikelv™

Cancer {ora’
dermal.
mlmltm(m N

to be carcinogenic o humans, ¢ \f(hm]ldc “has been evaluated in at
least two well conducted studics in two appropriate animal gpecies without demonstrating
carcinogenic cffects,”

Povit of Depsature (l’O[)) = A data pomt or an estiniated poing St is derived Imm ohserved dose-re: \pﬂnw Cdat and ul 1o imark

the begimin.: ol cxtrapolation w determine risk associatod with jower cavivonmentally velevant human exposires. NOAFL = no

ohserved ads cee cffect Tevel, LOALT - isvest observed adverse effect level. UF = uneertainey tactor, UG extrapolacion from
snimal to Teies datraspecies), UF - potential sarthon sy among merabers of the human popalaton (interspecics).
MOE miarin ol exposyrs, LOC = [ovel of concernr MoA nntapnlicabl

3L Studies available and considered (animal, human, general literature)

Studies v adable for review consisted of'the data evaluation records (DR s) for the following:

e Acule loxicty- Oral rat, dermal rabbit. inhalation rat, eye ireitation rabbit, dermal irritation
rabbif. dermal sensitization guinea pig. aculc ncurotoxicity rat;
s Subchronie toxicity- Oral 90-day in rats, oral 90-day in mice, oral 90-day in dogs,
sulehronic neurotoxicity inrats. 2 1-day dermal toxicity in rabbits;
e (hrontg toxicity/Carcipogeniclty- Oral-rats (combined chrome/carcinogenicity), oral-mice
(carcmogenicity) and oral-dogs (chronic).
L]

Nutagenicity- a battery of mutagenicity and genctic toxicity studics;

Page 1ol 56
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o  Reproductive/developmental toxicity - Oral developmental in rabbits and rats; 2-
gencration reproductive in rats: and,

Other- Metabolisin and dermal penctration in rats,
3.1.1.2 Ntode of action, mefabolism. toxicokinetic data

Cyclanilide 15 a plant growth regulator that inhibits auxin activity, particularly in meristematic
plant tissuc. Cycelanilide 1s currently registered (as an ethephon synergist) for use on cotton
harvest for boil opening, defoliation and growth suppression to aid in mechanical harvesting. The
proposed new use Is for use in outdoor nursery and plant production facilities to be applied as a
broadcast spray on ornamental rees/shrubs and cut-flowers to promote increased branching.
Metaholisrn and toxicokimetic data in the rat show that cyclanthide is rapidly absorbed after oral
administration, The principal route ef elimination of cyclaniide 1s by renal excretion of the
parent compound apd amino acid conjugates. Approximately 40% of the radioactivity from a
single high dose of radiolabeled cyclanilide was exercted i urine and feces as unchanged parent
compound within 72 hours. Methylation 1s & minor metabolic pathway. A methylated metabolite
(RPA 93403) accounted for 5% of the dose. Ten amino acid conjugates of cyclanilide in feces
{each at (0.1 1-5.22%) accounted for approximately 9-17% of the dose. Four animo acid
conjugates totaling 1.5-2.5%, were detected 10 urine. Also in urine were glucoside and
glucuronide conjugates at 1.5-2.5%,

3.1.1.3  =~ufficiency of studies/data

The availeble database was considered adequate to support the new uses proposed for this
chemical MNo additional siudies are requested to support the new uses. A rat unscheduled DNA
synthesis (1 13S) assay was submiited as a condinon-of-registration for use on cotten. This study
was reviesved by HED. The UDS study was deterniined 1o be unaceeptable (TXR# G013902), but
was later upgraded to acceptable (TXR3 0054472) atter revisiting the data. The UDS study
showed 1o evidence that unscheduled DNA synthesis was induced by the test material.

3.1.2 Toxicological Effects

The toxicological database provides adequate information to characterize potential
hazards/cfleets, The acute toxieity of technical grade cyclanilide 1s high by the oral route (toxicity
category 1), but has low to medium dermal and inhalation acute toxicity (categories Hl and IV,
respectis ehvy The acute toxicity of eyclanilide is categorized as toxicity 1 for primary eye
iritation and category 1V for primary dermal iritation. Cyclanilide did not induce delayed
contact senstivily in the skin. Inthe 2 E-day dermal toxicity study, no dermal or systemic toxicity
wits observed at the limit dose (1000 me/kgiday) for eyclanilide technical,

The oral studics in the mouse, rat and dog indicate the kidney and liver are the primary target

organs. mereased liver weights were observed n the 90-day mouse and rat studies and in the

mousc ¢ut inogenicity studyv, Microscopic changes in the liver and clevated Hiver enzyme levels

were observed in chronie dog and rat studies. The liver effects were only observed at the mid-high

or highest dose tested in the subehronic and chronic studies. Increased renal mineralization was
Page 11 o' 50
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observed i1 the adult females in the two-geperation reproduction study. Increased renal
mineralization was also observed in high dose males in the rat chronic/carcinogenicity study.

Developmental toxicily studies in the rat and rabbit showed no developmental effects. Maternat
toxicily was observed at the highest dose tested (30 mg/kg/day in both species). Maternal effects
m the rat mcladed decreased body weight gain and food consumption. o the rabbit study,
maternal foxicity was seen at the highest dose tested (decreased body weight gain and clinical
signs including wobbly gait, partial hindlimb paralysis, decreased activity, salivation. emaciation,
hair Joss and no feces). In a two-gencration reproduction study, no reproductive toxicity was
obscrved ai (he highest dose tested (a dose level that produced parental systemic and offspring
foxicities) | he post-weaning decrease 1 bodyweight in the F| generation s not a susceptibility
concern since it hikely represents exposure to higher levels of cyelanilide due to the higher food
intake 10 bodyweight ratio of the post-weaning pups. We note that the birth and pro-weaning
bodywerghts were not atfected. In addition, only mid-high and high dose neurotoxicity effects
were obsen ed 1 the acute and subchronic ncurotoxicity studies, subchronic oral, and
developmental toxscity studies. Finally, potential susceptibitity concerns tor neurotoxicity are low
at this the Fecause: (1) this is not a food use pesticide and (2) the neurotoxicity in the rats were
scen at the high dose of 75 mg/kg/day in the dose range finding study (main study high dose was
30 mg/kg day) Thus, susceptibility issues are not of concern for cyclanilide at this time for this
new Use.

Mutagenicity studies were negative for eyelanilide in veverse and forward gene mutation assays.
Cyeclanthide was demonstrated to be an o virro clastepen {inducing structural and numerical
chromosaemal aberrations) when tested with and without metabolic activation, but only at
eytotoxic deses or over a narrow range that included severely eytotoxic doses. Cyclanilide was
negative n the mouse micronueleus assay and oo vitro/in vive unscheduled DNA synthesis assay.
Cyelanilide s classified as “not bkely 1o be carcinogenic in humans™ as demenstrated in at east
twor well conducted studies in two appropriate species without demonstrating carcainogenic etfects.

3.1.3  Dose-response

The acute reference dose (aRT1D) for females nge 13-49 was not deterrmined since an appropriate
endpoint atiributable to a single dose was nol identified for this subpopulation. ‘The acute
neurotoxicity study i the rat was chosen for the aRID for the general population. In this study,
gt abnormalitics, increased abdominal muscle tone, and slightly decreased motor activity test
results were observed at 150 mgdkg thighest dose tested). The results are supported by a
rangef{inding acute ncuratoxicity study in rats with resilient body tone, impaired gait and
knucktin ot toretimbs at 2 200 mg'kg, but not at 100 mg/kg. Forelimb paralysis and ataxia were
also observed 1n an oral toxicity stady at 150 mg/kg and greater, The rabbit developmental study
reported wobbly gast, partial hindlimb paralvsis and decreased activity at 30 mg/ky/day.

The two-gencration reproduction toxicity rat study was chosen for the chronic reference dose
(¢RID) hased on reduced pre-mating bodyweights in males and females and increased venal
minerali 2o ion ol adult females (F 1) at 2.0 mgke/dayv. A clear dose-related increase in renal
minerab zation was observed. Minerad deposits i the kidney were also observed 1n high dose
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male rats in the chronic/carcinogenicity study. which 1s consistent with the evidence of kidney
toxicity observed in the adult rats 1y the reproductive toxiaty study.

No endpotnt was chosen for the incidental oral exposure since incidental oral exposure 1s not
likely bascd on the proposed non-residential use pattern,

A dermal absorption factor o8 8.65% for cyclamilide was caleulated from a rat dermal penetration
study tron: the combined radioactivity absorbed and that remaiming infon the skin at the 10 hour
exposure darations for the high dose. Although a fow dermal absorption value was calculated in
the rat, no sysemic toxicity was observed at the limit dose {1000 mg/kg) in a 21-day dermal
toxicity study in the rat. A derma) NOAEL of 1000 mg/kg was used as the point-of-departure for
the occupational short- and intermediate-term exposure scenarios.

The subchironic oral neurotoxicity rat study was selected tor short-term and intermediate-term
occupational mhalation exposure. A 100% inhalation absorption rate was assumed. A NOAE]L of
4.0 me/ky day was determined based on iereased motor activity and decrcased body weight
{fermalesy observed at 35.8 meke/day in the subchronie newrotoxicity study.

3.1.4 FOPA

The availuble database 15 adequate to characterize any potential {or prenatal or posinatal risks for
mnfants and children based on the proposed new uses lor cyclanilide. The data mcluded an
acceptabic {wo-gencration reproduction study in rats and prenatal developmental toxicity studies
i rats and rabbits.

3.2 Absorption, Distributior, Metabolism, Excretion (ADME)

The absorption, distyibution, metabolism and excretion (ADME) of cyclanilide was investigated
in a 7-dayv rat metabolism study (MRIT 438683106). Radionlabeled cyclanilide administered orally
to rats 1s rupudly absorbed and metabolized to some extent by methylation and conjugationed,
although the majority 1s excreted unchanged. A 5 mg/'ke dose, either single or the last in a series
at 15 desesis >70% chiminated within 24 hours. Absorption at a 50 mg/kg dose is defayed
comparcd L the Jow dose, with the majority eliminated in 48 hours. Excreted radioactivity
consists pamantly efimtad cyelanilide, along with conjugates of endogenous amino acids.
Maximuimn plasma concentrations were attained within 1 hour of the low dose. High dosc females
reached ireximum plasma concentralions in 5 hours versus 3 hours in high dose males. There
wus no difference m the relative pattern of excretion between male and female rats. After 168
hours, & majority of the excreted dosc (single o repeated) was recovered in the urine (57-00% of
dosey wirh 50-52% being recovercd in the Tiest 24 hours. Fecal excretion accounted for 27-409% of
the low dose; 93-09% af the low dose was recovered in exerela after 168 hours. At 168 hours,
approxisstely 30 and 60%, respectively, ot the high dose was recovered in the urine and feces, for
a lotal recovery of 88-91% in excreta. Tissucs acceunted for 1.5 and 0.3% 1n the single low dosc
group. (.00 and 0.65% in the repeated low dose group, and 6,08 and 1.05% from the high dose
sroup. e relatively high percentage of the doses in tissues was accounted for by accumulation
in skin/ ur. which was dose-related and more pronounced in males i the single dose (low and
bieh) gronps. Metabolite anabysis revealed that eyclanilide 1s not extensively metabelized,
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although 1t mayv readily form amino acid conjugates. Approximately 40% of the radioactivity
trom a singic high dose was excreted in urine and feces as unchanged parent compound within 72
hours. A methylated metabohite accounted for =:58%,. Ten amine acid conjugates {accounting for
9-17% of the dose) were identified 1 the feces and four amino acid conjugates (1.40-2.52% of
dos¢) were identified in urine. The data indicated that the principal pathway for elimination of
cyclanilide from rats s via renal excretion of the fatact parent compound and various amino acid
comugates and that methylation 15 a minor pathwayv,

33 FQPA Copsiderations
An uncertiinty factor (UF) of 100 was used to account for both the interspecies extrapolation and

the intraspeeies varability, An additional UF of' 3 was also applied to the ¢RD to sccount tor the
lack of a FOALL 1o the two-generation reproductive toxicity study.

The data provide no indication ol increased sensitivity of fetal animals to in utero exposure
to cyelannhde from the two developmental studies and the 2-generation reproductive
tovicny studies.

»  Ajthough neurotoxicity oceurred in several studies (acute and subchronte neurotoxicity in
rats and both the rat and rabbit developmental studies), the dose levels at which they occur
(130 mg/kg (rat acute neurotoxicity), 5.8 my/ke/day (rat subchronic neurotoxicity) and 30
meke/day (rat and rabbit developmental toxicity)) are all more than 10X higher than the
LOAEL being used in the tisk assegsment from the 2-generation reproduction study (2.0
nekg/day).

e Reduced body weight gains in post-weaning young rats in the reproduction study. at a
dictary fevel not attecting adulf rats (30 ppm in young rats versus 300 ppm in adult rats),
mdicated the possibility of an increased sensitivity for voung rats to cyclanilide. However,
teod and compound consumption were not determined tor the pups after weaning when
e apparent decreasces 1 weight gam occwred. Since yvoung rats are well known 1o
coisume considerably more food on a me/kg/day basis than adutt rats, even though both
voung and adulf rats are given the same concentration of test material in the dset, 1t 15
likely that actual compound consumption in the yvoung 30 ppm rats in this study was much
rore than 2.0 mg/kg/day calenlated tor the adulis at the same dietary level.

“hierefore, it is uncertain f the young cats in this study were, i fact, more sensitive than
the adult rats to the test material,

o The effect upon body weight of young weanding rats in the reproduction study was used to
st the RED. This endpoint by ifs very nature already addresses concerns {or possible
sercased sensitivity in young amimals since the effect was observed in young animals.
Ftlects seen in other studics de not indicate potential pre- or postnatal effects of concern to
srbants or small children.

The calealation of the RTY for cyclanilide already incorporates and additional uncertainty
ractor ot 3 to account tor the lack of a NOAFL i the reproduction study. A LOAEL to
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NOAFEL uncertainty factor of 3 is being used mstead of 10 because the NOAELs in the
exishing chronic studies (dog-5.2, rat-8.1, mouse-42) are between 2 and 20x higher than
the Jowest dose in the 2-generation reproduction studv. Dividing the LOAEL of 2.0 by 3,
(0.7 mg’kg) appears to be a rcasonable estimate for a shight temporary bodyweight change
10 LIOWINE pups.

Bascd on the considerations above, the population subgroups comprised of infants and children
are sufficienily protected, and an additional uncertainty factor 18 not warranted for the current use.

3.3.1 Adequacy of the Toxicity Database

The avatlable database is considered adequate to characterize any potential for prenatal or
postnatal risks Jor mfants and children based on the proposed new uses for cyclanilide. The data
inciuded an acceptable two-generation reproduction study in vats and prenatal developmental
tox:city studies i rats and rahbits.

3.3.2 Evidence of Neurotoxicity

{0 an acute neurotoxicity screening study (MR11) 43348436) twelve Sprague-Dawley rats/sex/group
were adminstered a single gavage dose of 0, 15, 50, or 150 mg cyclanilide (technical). There were
no gross or istopathological findings that could be attributed 1o the test article administration.
Function:: observational battery (FORB) tests and motor activity tests revealed no treatiment-related
ettects i anunals of the 15 or 50 mg/kg dose groups. On Day 0, 5/12 males and §/12 females in the
1530 mg/kyz proup exlubited a significaptly (p=0.05 males; p<0.01 females) increased incidence of
residient body tone upon removal from their cages. This resiliency persisted through Day 1 in three
males and one temale. Females in the 150 mg/kg group alse exiubited significantly (p<0.01)
mnereased gail incapacity (8/12 ammals) faccompanied by a delayed return of hindlimbs to the
normal pesttion i response to tee pinch). knuckling of the forelmbs (8/12 anumals), and
cxaggeratedslow abducted movement (7/12 animals). Tolal activity counts were decreased 39% tor
high-dos. mates (p<0.01)on Day (1 A 2394 decrease was observed for fomales, but the ditference
waus not statistically significant. Based upon gait abnormalities, increased abdominal muscle tone,
and slighilv decreased motor activity test, a neurotoxicity LOAEL of 150 me/kg is defined for mafe
and femafe rabs. The nearotoxicity NOAEL hased upon these parameters is 50 mg/kyg for male and
female ruis

In a subchironic neurotoxicity sercening study (MRID 43368433), twelve Sprague-Dawley
raig/sex/araup were fed 0. 50, 450 or 1200 ppm evelanihide techmical (98.8% a.i.; approximately
equivatent to 3.3, 29.7 or 78.6 mg/kg/day for males and 4.0, 25.8, or 93.9 mg/kg/day for females) in
the diet or 13 weeks. Body weights were 7-11%% lower in mid-dose females on Davs 42 to 91
{(1-20.05 or P=0.01); terminal body weight gain was 27% less than controls. High-dose females
exhibited 7-3% lower body weights (P<0.05) on Days 21, 42, 52, and 70; terminal body weight gain
was 8% lews than controls. Functional Observational Battery (FOB) fests showed a 28% (P<0.01)
decrease 1 hindlimb splay measurements 1n high-dose females at Week 13 when compared to
controls. Motor activity tests indicated a significant (P<(.05) increase i total activity counts in
mid-dose temales at Weeks 8 and 13 (31% and 50% increase, respectively, compared to controls).
Marked nereases (however, not statistieally significant) in total activity counts were also observed
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in mid-dose temales at Week 4 (33% increase) and in high-dose females at Weeks 8 and 13 (20%
and 22% inwrease). There were no gross or histopathological findings that could be atiributed to the
test article whmmnistration. The LOAEL 1s 450 ppm1 (35 8 mye/kg/day) based upon increased motor
activity and decreased body weight in femaies. he NOAEL is 50 ppm (4.0 mg/kg/day).

Other evidence of neurotoxicity was observed as maternal toxicity in the prenatal development study
inrabbits {MERID 43368445, The neurotoxicity effects were observed only at the highest dose
tested (30 mig'he/day) and included wobbly gait. partial hind ltmb paralysis, decreased activity and
salivation,

3.3.3 Developmental Toxicity Studics

Cyclamlide Giechpieal) was adiminstered to 25 female Sprague Dawley rats per group, via a corn
o1l gavage at 0. 3.0 10.0 or 30.0 my/kgilay for gestationa] days 6 through 16, Developmental
toxicity was studied externally, viscerally, and skeletally at gestational day 20. No dosc related
developmuntal toxicity was seen in the main study. Afthough the incidence of 14" rib was
statisticatlv significantly increased in litters ol 30 mg/kg/day in the main study, it was withn the
historicat conirol range and no dose relationship was seen at 10, 25 (screening study) and 30
mg'kp/day . Thus, the increase in the maim study was considered incidental. Maternal body
weight gain was decreased-at 30 0 mgdkyday gestational day 6-9, 6-16 (25% from control, p <
0.01) and fd consumption was decreased at 0.0 mygkgday at gestational day 6-9 (p < 0.01), 9-
12 (p =005 and 6-16 (14% from control, p < 0.01). The incdences of mortality, ataxia and
fabored breatiing were increased in the screening study at 75 mg/kg/day and reduced viable
fetuses, incrcased post-implantation loss in 4710 survivors at 75 mg/kg/day. The incidences of
gastroschisis (hermia) and apopthalmia/micropthatmia (no eyes/small eyes) were increased in the
survivors it the screening study at 75 me/kg/day. The matemal NOAEL/LOAEL 15 10.0/30.0
mykg/day hased on deereased hody weight gain and reduced food consumption. The
developniental NOAEL/LOAEL is 30.073000 my/k p/day based on no dose-related effects in the
matn stude (VMRID 43368443).

Technice! cyclanilide (98.04%) was administered to artilicially inseminated New Zealand White
rabbits at doses of O, 3. 10 and 30 my/kg/day by oral gavage during gestation days 6-18. Animals
were sacriteed on day 29, The maternal NOALL/LOAEL 15 10/30 mg/kg/day based on clinical
stzns and decreased body weight gain. Signs iecluded wobbly gait, partial hindlimb paralysis.
decreasad activity, salivation, emaciation, hair loss and no feces. The high-dose group gained a
mean of 22 ¢ during treatment compared fo a mean weight gain of 209 g for the controls. The
NOAEL LOAEL for developmental toxicity is 30/=30 mg/'kg/day. Mean numbers of corpora
lutea, implantation sites, viable fetuscs, post-implantation loss, gravid uterine weight, fetal body
welghts wnd fetal sex ratios were similar between all groups. Post-tmplantation loss was
increased compared 1o concurrent conlvols (principally due to total resorptions by one female), but
Wets withiin the historical control range. No treatment-related vanations or malformations werve
seen (M1 43368445).

2.3.4 Reproductive Toxicity Study

11 a 2-peneration reproduction study (MRID 438683131 eyelanilide (99.2% a.1.) was administered
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to 3(i Sprague Dawley rats/sexsdose in the diet at dose {evels of 0, 30, 300, or 1000 ppm i the diet
(equivalent «o doses of 0, 1.0, 190, or 641 mg/kg/day tor Pmales: 0, 2.0, 20.2, or 70.4 mg'kg/day
for Fy males: 0,23, 21.8, or 84.5 tor P {females: 0. 2.4, 25,9, or 85.7 mg/kg/day for F females).
Exposure tu I animals (30/sex/dosc) began at 7 weeks of age, {0 weeks prior to mating to produce
Fy pups. Upon weaning, Iy pups (30/sex/dosc) were selected to become parents of the F»
generation and were given the same concentration test dicts as thetr dams beginning 11 weeks
priovto maing. Al antmals were mated on a 1:1 ratiwo,

Parental taxicity at 1000 ppm included treatment-related reductions in mean body weights, body
weitht gatis, and food consumption values 1 both sexes and generations; as well as treatment-
related redicrions n absolute and relative Tiver weights for the P (and Ty males. At 300 ppm,
treatment-rclated reductions in mean body weights, body werght gaing and food conswmption were
observed occasionally in both sexes. Reduced body weight was observed in pre-mating ¥, males
and females a1 30 ppm. There were no treatment-refated microscopic findings for any treatment
group for the £ parental generation. For the ¥, generation. treatment-related renal histopathology
revealed 1eareralization of the renat papilla and microscopic caleuli in the renal pelvis in the F
generation only (minimal to mild) at 1000 and 300 ppm of both sexes and in the 30 ppim group in
females. The parental systemic LOAEL 18 30 ppm (2.0 mg/ke bw/day in males, 2.4 mg/kg bw/day
in temale-). based on reductions in mean body weights in both sexes and increased mineralization
i the renal napilla of adult I, females. The parental systemic NOAEL was not established.

In the offspring, there were no treatment-related clinical signs or changes i mean litter size or
vighihty mdices inthe F,oor I, generation pups. Freatment-related decreases in mean pup weights
were observed 1 both sexes at 300 and 1000 ppm. Mean pup weights were reduced {0-32% at
1000 ppis throughout lactation for both gencrations and by 9% on day 21 of lactation for the F,
generation at 300 ppm. Relative liver weights were increased while absolute liver weights were
decrease:t in 1, and F, males and fensales at 1000 ppm. The offspring LOAEL 15 300 ppm (21.8
mp/ke/diyy based on decreases i mean pup weights. The oftspring NOAEL is 30 ppm (2.3
mpdkard v,

Novadverse reproductive effects were observed at any dose. Estrous cyele length and periodicity,
sperm asurements and sexual maturation measurements were not pertormed; however, there
were no indications of treatment-refated tertility abnormalitics in this study.  In a range-finding
study, reproductive effects were seen at 1400 ppm (77,1 mg/kg/day) including reduced mating
indices, reduced gestation index, decreased mean implantation sites, decreased pup weight, and
mereased pup mortalitv. Under the conditions of this study, the reproductive NOAEL 1s 1000
ppm (704 mefkg/day in males and 857 mp/kg/day in females), the highest dose tested.

1.3.5 Additional Information from Literaturce Sources

No additional studies from the open Titerature were found.
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3.3.0 Pre-and/or Postnatal Toxicity
3.3.6.1 Determination of Susceptibility

There was a0 quantitative or qualitative evidence of increased susceptibility following in vrero
exposure ¢! cyclanilide in rats or rabbits 1n the developmental toxicity studies. No devclopmental
toxicity was vbserved in the rat at the highest dose tested (30 mp/kg/day). Maternal toxicity
effects observed at 30 mg/kg/day (LOATL) dose included decreased body weight gain and tood
consumption  In the rabbit, there were no developmental etfects observed at the highest dose
tested (30 rg/kg/day), a dose level that produced maternal clinical signs of toxicity including
wobhbly gail, hindlimb paralysis. decreased activity, salivation. emaciation, hair loss and no feces.
In the two-generation reproductive toxicity study. pup ctfects were observed at higher doses (=
21.8 mg/kusday) than parental systemic effects (2.0/2.4 mg/kg/day in males/females, respectively).
The available evidence (two developmental toxicity studies and one two-generation reproductive
toxicity study) suggest there 1s no concern for pre- and/or post-natal toxicity resulting from
cxposure 1o cyvelantlide.

3.3.6.2 Degree of Concern Analysis and Residual Uncertainties for Pre- and/or Postnatal
Susceptibility

The availabic evidence suggests there (s no qualitative or quantitative evidence of pup
susceptibitity tollowing exposure to cyclanilide 1n the developmental and reproductive toxicity
stuches.

3.3.7 Recommendation for a Developmental Neurotoxicity Study

Based on the available data, a developmental neurotoxicity study is not required for the proposed
nev use of cyclantlide on ornamentals and non-bearing fruit trees. There was no evidence of
imcreased quantitative or qualitative susceptibility tollowing &1 wzero and/or postnatal exposure of
cycianilide m the developmental toxicity siudies in rats and rabbits and in the two-gencration
reproduction study n rats. In the rat, oo developmental toxictty was ohserved at the highest dose
tested (30 mg'kg/day), although decreased body weight gart and food consumption was scen in the
dany at thi= dose. In the rabbit, there were no devclopmental effects observed at the highest dose
tested (30 mg/kg/day), a dose level that produced maternal chinical signg of toxicity mcluding
wohbly giin, hindlimb paralysis, decreased activity, salivation, emaciation, hair loss and no {eces.
In the two-generation reproductive toxicity study, pup effects (Hver and body weight changes)
were observed at higher doses (21.8 mg'kg/day) than similar parental systemic effects (2.0/2.4
mg'kg/da i males/females. respectivelv): signs of neurotoxicity were not observed in this study.

Signs of neurotoxicity were observed in adult animals following a single high dose (150 mg/kg) in
the acute nenrotoxicity study, at 30 mg/kg/day in the developmental rabbit study, and with
repeated cxposure (e.g., 4 weeks) to 358 mg/ke/day in the subchronic neurotoxicity study. While
there might be some neurotoxicity concerns for the developing young, there is currently no major
source oi hetary exposure {regisiered uscs are for cotton with proposed uses on omamental
plants/mor-hearing fruit frees). 11 such uses are petitioned, the requirement for a DNT shouid be
recansidered, The following factors were also considered in the decision not to require a DNT at
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this lime aid 1or these proposed uses.

Iy Scwrotoxicity was observed at high doses in the acute and developmental rat studies
{150 meke and 75 me/kg/day, respectively)
2y Mone of the available studies indicated any neuropathological [esions.
3y Subchronic neurotoxicity TOAEL was 35.8 mg/kg/day
4y Phere were no developmental effects observed i either the rat or vabbit
Jdevelopmental studies.
3) Theve were no changes in birth weight or pre-weaning body weight at the tow dose (2.0
g kg/day) in the 2-generation reproduction study.
The currert vses are for cotton and ornamentals which have would result in limited dictary
exposure to cyclanilide in meat and milk from dietary burden in animal feed. 1f in the future
additional uscs on food commodities are petitioned. the requirement tfor a DNT should be
reconsiderd

3.3.8 Ratienale for the UFyy; (when a DNT is recommended)

N/AL

3.4 FOQPA Safety Factor for Infants and Children

Based on the hazard and exposure data, the cyelanilide risk assessment feam is recommending that
the FQPA Safety Factor be reduced to 1 X at this time because there 1s a complete toxicity
database for eyclanilide and exposure data are complete or are estimated based on data that
regsonahly aecount for potential exposures. There is no evidence of susceptibility following in
urcro anc or postnatal exposure in the developmental toxicity studies in rats or rabbits, and 1n the
2-gencraticn rat reproduction siudy.

3.5 Harard Identification and Toxicity Endpoint Selection

351 Acute Reference Dose (aRfD) - Females age 13-49

Siudy Sefected: None

Comments about Study/Endpoint/Uncertainty Factors: An appropriate endpoint
astithutable to a single dosc was not identified for this subpoeputation.

3.5.2 Acute Reference Dose (aRfD) - General Population

study Selected: Acute oral neurotoxicity- rat
MRID No.: 43368436

tyecutive Summary: See Appendix A, Gaideline § 870.6200

Dosc and Endpoint for Risk Assessment: NOAEL =50 mg/kg based on gait
Snormalities, increased abdominal muscle tone, and slightly decreased motor activity test
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secn a LOAEL = 150 me/ky.

Comments about Study/Endpeint/Uncertainty Factors: An Uncertamty Factor (UF) of
100 was used to account for both interspecies extrapolation (10X) and intraspecics
variations (10X).

3.5.3 Chronic Reference Dose (¢RfD}

Study Selected: 2-Generation reproductive toxicliy - rat
MRID Np.: 438068313

Executive Summary: See Appendix A, Guideline § 870. 3800

Dose and Endpoint for Risk Assessment: Parental NOAEL not established. Parentai
LOALL =2.0 mg/kg/day based on reduced pre-mating body weights of younz F1 males
are: females and increased renal mineralization of aduit F1 females.

Conuments about Studv/Endpoint/Uncertainty Factors: An Uncertainty Factor (UF) of
160 was used to account for both mterspecies extrapolation (10X) and intraspecies
variatons (10X). An additional UF of 3 was also applied (o account for the lack of a
NORAET. 10 this study.

3.5.4 Incidental Oral Exposure {Short- and Intermediate-Term)
inc dental oral exposure not exprected based on the proposed use pattern.
355 Dermal Absorption

Study Selected; Dermal Absorption- ral

Exceutive Summary: See Appendix A, Guideline § 870. 7800

Dermal Absorption Factor == 8.05% calculated from the combined radioactivity absorbed
and that remaining infon the skin at the len bour exposure duration.

2.5.0 Dermal Exposure (Short- and Intermediate-Term)

Study Selected: 21-day dermal toxicity- rabbit

Fxecutive Summapy: See Appendix A, Guideline § 870.3200

Dose and Endpoint for Risk Assessment: NOAT! .= 1000 mg/kg; LOALEL > 1000
e/l no toxicity observed at the highest dose tested.
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Conmunents about Studv/Endpoeint/Uncertainty Factors: An Uncertainty Factor (UF) of

100 was used to account tor both mterspecies extrapolation (10X} and intraspecies
variaions (10X).

3.5.7 Inhalation Exposure (Short-, Intermediate- and Long-Term)

Study Selected: Subchronte (13-weck) oral nourotoxicity — rat

MRID No.:

43368436

Executive Summary: Sce Appendix A, Guideline § 870, 6200

Dose and Endpoint for Risk Assessment: NOAFEL =4.0 mg/kg/day based on increased

morar activity and decreased body weight (females) seen af LOAEL =

Conunents about Studv/Endpoint/Uncertainty Factors:

35.8 mg/kg/day.

An Uncertainty Factor (UF) ot

100 was used to account [or both interspecies extrapolation (10X) and intraspecies
vartaiens (10X,

3.5.8 Level of Concern for Margin of Exposure

Tablc "4 ‘3 8 Summary of [evels of Concern for Risk Assessment.

359

Route | Short-Term | Intermediate-Term |  Long-Term
(1 - 30 Days) {1 - 6 Months) (> ua Months)
Occupational (Worker) Ex;(;;;;“‘*m* ]
CDermal | a0 | w0 wm |
7lnhalatmn o 17_)(] o 100 \}/Th:
 Residential Bxposure |
CDermal | NA CoNA N
- lmhalntlon N Ii\Jf;‘ N Tﬁ 'WA*?:‘"/;;# - N,f/\ )
iinudtntal Or al oA _“—_NT/; ) N/A

LA ]

Kecommendation for Aggregate Exposure Risk Assessments

An aggropgated oxposure risk assessment is not required because the proposed use 1s a non-food
use and thore are no residential uses Tor cyclanilide. Dictary exposure to cyclanilide through
drinking water and other currently established 1elerances (cotton use) 1s being assessed.
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Classification of Carcinogenic Potential

HED has determined that a full carcinogenicity peer review meeting 1s not necessary (TXR
012189; Mummo date 4/9/1997). HED has also determined that cyclanilide has been tested
adeguately in two acceptable carcinogenicity studies in rats and mice. Based on the weight-of-
the-eviden. ¢ considerations, cyclanibide should not be considered at this time to be a carcinogen
for the purposes of risk assessment. The appropriate deseriptor for human carcinogenic potential
15 “Not Likely to be Carcinogenic to Humans.”

3.5.11

Surmamary of Toxicological Doses and Endpoints for Cyclanilide for Use in Human

Risk Assessments

Exposure/
Scenario

Acute Dietary
{General
Population.
includimg
[nfants and

Acute Thetary
Chromic

ictary (Al
t Populations:

g

| Children}

{(Fernales 13 .44
| _years olage:

Table 3.5.1 14 Toxicological Doses and 'Endpoiuts for C‘.\jclaniﬁg for Use in Dietary and Non-Oecupational
i Human Health Risk Assessmenfs

RID, PAD,
Level of
Concern for

Point of
Departure

UllCEl“fﬁiHm[;;i;QPA
Safety Facfors

Study and Foxicological Fffects

Risk
i - - . ) Assessment | " - N 1
f NOAEL= 50 - 1w Acute RfT) — Acute oral nenrotoxicity- rat
P mpikg/day Uk~ 10x (30 mg/losday | LOAEL: 150 my/ke, based on gait

o

- J

abnonnalities. increased abdominal
muscle tone, aud slightly decreased
motor activily test

FQPASE: Ty
alPAD -0 30
mg/kg/day

A appropriate endpoint attributable tos angle dose wes not identified.

NOAET-=2.0 UF .~ 10x Chronie RiD = Two-gencration reproductive
myg/kg day Ut e Hox L.007 toxicity- rat
FOPA SE= I mgdke day Parental LOAEL = (MA7) = 2.0:2.4
UF, 3x mgke/day (LDT) baszed on reduced
cPAD-0.007 pre-mating body weights of F1 males
mg/ke day and females and increased renal
B e nmuneralization of adult F1 females.

Short-Term:
(Al durations)

Dermal (A1
Terms)

Incidental Ol

Mo exposurce expected

Na non-occupational dermal exposure expectad

i ierns)

Cancer (ori: .
dermal,
inhalation)

Inlalation (Al

No non-cecupational inhalation exposw e expected

“Not likely™ to be carcinogenic to humans. Cyelambhide “has been evalualed in at least two well

i conducted studies m o approprizte ammal species without demenstrating carcinogenic effects”

Pomt of Departure {PODY = A data point or an estimated point that is derived frow observed dose-response data and
used to matic the beginning of extrapalation to determine 1isk associated with fower environmentaily relevant human
exposures. NOALL - no ohserved adverse effuct level, LOAFL = lowest chserved adverse eftect level. U =
uncertamly Sactor. DIy extrapolation [ animal o human Ontraspecies). UFy = potential variation in sensitivity

among merabers of the buman populaton (iterspecies). LF -
FOPA Satety Pactor PAD - population adjusted dose (a - acute. ¢
margm of ¢ posure. LOC = level of concem

use of a LOAFL (o extrapolate a NOAEL. FOQPASF
< chronicy, RITY - reference dose. M1 —
MNOA S not applicable
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Table 3.5.115 Summar y of T oxicological Doscs and Lmlpnm(ﬂ for Cyclanilide for Use in ()umpqtlona! Human
Health Risk Assessments o o - ,
Exposure/ ] Point of Lincertainly Level of Concern | Study and Toxicolegical Effects
Scenario * Departure Factors for Risk
L Assessmeot
Dermal Shoe NOAFL-1000 | UF = 10x Occupational 21-day dermal toxicity- rabbit
Term (1-30 i mg/kgiday LT —10x 1.OC for MOE - LOAEL 1000 mgke
days! \ L1o0
T e T e T Tty pr—torwoee .
Dernial | \T() AL = 1000 UF = 1x Occupational 21-day dermal foxicity- rabbit
Intermediate mg/keiday Uk, =10x 1.O¢C for MOE LOALL =1000 mg/kg
Ferii {1-6 ’ {00
months) | R | 4_
Inhalation | NOALL - 4.0 UF, '*I 0% Oceupational Subchronic (13-week) oral
Short-Term -t | mg'ke/day U= 10x 1.OC for MOE | neurotoxicity- rat
30 days) i Lou 1.OAEL: 258 mg/ke/day based on
f mcreased motor activity and decreased
R — ey body wedght in females. .
Inhalation NOAF] -, =10x ] (ceupational Subchronic (13-week) or ral
Intermedial: mgrky! ddu U[ o [0y 1O for MOE - neuretoxicify- rat
term (1-6 ( 100 LOAEL: 35.8 mukgiday based on
: menths) ; increased motor activity and decveased
IS A R | body weight in females. N
Cancer (oval + Classification: “Not likely™ te be carcinogenic to humans. Cyclanilide “has been ow 1Iuatcd i at
derrnal, ¢ Jeast two well conducted studies in two apprepriate animal species without demonstrating
inhalatien) _L carcinogenic effeets.™ o N o

Poirt of DLp sture {PODY = A data point or an estimaied point thar is derived front observed dose-response data ind used to mark
the beginnin: of extrapolation to derermine risk associanted with Tower covirommentally refovant human exposures. NOALL = no
observed advierae cTeet Tevel, LOAET = lowest observed adverse effect level. UF = uncertainty tactor. UF = extrapolution frony
animal to b g (intraspecies), LD - potential vardaiion i seisiavity ameag members of the hunman poputason (alerspecics),
MO w1 of exposure, LOC = fevel of concern. N A = potapphicable,

3.6 Endocrine disruption

EPA is requiyed under the Federal Food Drug and Cosmetic Act (FFDCA), as amended by FQPA,
to Jdevelop a screening program to determine whether certain substances (including all pesticide
active and other ingredients) "may have an effect in humans that is simiiar to an cffect produced
by a natwrallv occurring cstrogen. or other such endocrine effects as the Administrator may
designate © Following the recommendations of its Endocrine Disruptor Screening and Testing
Advisory Committee (EDSTAC), EPA determined that ihere was scientific basis for including. as
part of the program, the androgen and thyroid hormone systems, in addition to the estrogen
hormone svstem. EPA also adopted EDSTAC s recommendation that the Program include
evaluaticns of potential effects in wildlife, Yor pesticide chemicals, EPA will use FIFRA and, to
the exten: that effects in wildlite may help determine whether a substance may have an effect in
humans. FEDCA has authority o require the wildlife evaluations. As the science develops and
resource- o low, sereening ot additional hormone systems may be added to the Endoerine
Disrupter Screentng Program (EDSP).

[n the as ulable toxicity studies on cyclanifide, there was no estrogen. androgen. and/or thyroid
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mediated toacity. When additional appropriate screening and/or testing protocols heing
considered ander the Agency’s Endocrine Disruptor Screening Program (EDSP) have been
developed. cyclamlide may be subjected to turther sereening and/or testing to better characterize
eftects related o endoerine distuption.

4.0 Public Health and Pesticide Fpidemiology Data

Not applicathie

4.1 Incident Reports

Not applic.ble.

4.2  National Health and Nufritional Examination Survey (NHANES)

Not apphicablie,

4.3 Agricultural Health Study (AHS)

Not appheable.

4.4  Other Pesticide Epidemiology Published Literature

Not applivable.

5.0 Dictary Exposure/Risk Characterization

Acute and chronic dietary risk assessments were conducted using the Dietary Exposure Evaluation
Maodel (13- EM-FCID™, Version 2,03} 1o nclude evaluation of the drinking water component for
this new e, Treatment ot ormnamentals and cur Hlowers is considered to be a non-food use.

5.1  Pesticide Metabolism and Environmental Degradation

The estimates of eyclantlide concentrattons in surface water werc based on the FIRST Model, and
nclude twa significant degradates, 2 4-dichloroaniline, and RPA 110516 (rearranged,
dechiorinated parent) becausce these two residues were present in some of the environmental tate
studices.

5.1.1  Metabolism in Primary Crops

N A, the moposed use is a non-food use on ormamentals and cut flowers.

5.1.2  Mecabolism in Rotational Crops

NAL the proposed use is a non-food use on ormnamentals and cut tflowers.

Pape 24 of 56



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 25 of 57

5.1.3  Metabolism in Livestock

N/A the propoesed use is a non-food use on ornamentals and cut flowers.

5.1.4  Anahtical Methodology

N/A. the praposed use s a non-food use on ornamentals and cut flowers.

5.1.5 - Environmental Degradation

In aerobic so1l, at 0.25 ppm. the half-lite is 93 dayvs. The major metabolite is 2.4-dichloroaniline
which degrades slowly. Under anacrobic conditions in a water-sediment system, cyclanilide did
not degrade. Cyclanilide is moebile to moderately mobile in soils. Degradation rates are slow
during dry and cooler autumn and winter months but increase with increased moisture and warmth
during spring and summer.

5.1.6 Comparative Metabolic Profile

N/AL the proposed use is a non-food use on ormamentals and cut flowers.

5.1.7  Toxicity Profile of Major Metabolites and Degradates

The proposed use is a non-tood use on ornamentals and cut flowers so there is no food use
involved. However, residues of 2.4-dichloroaniline and RPA 110516 {dechlorinated and
rearranged parent compound) were included n the drinking water assessment because they were
obxerved m significant quantities n the environmental fate studies.

5.1.8 Pesticide Metabolites and Degradates of Coucern

The propesed use on omamental and cut flowers s considered a non-food use.

Table 5.1.8  Summary of Metabolites and Degradates to be included in the Risk Assessment and
Tolerance Kxpression
. Residues included in Risk Residues included in
Matnx ) ‘ . .
Assessment Tolerance xpression

Plants Primary Crop Nat applicable Not applicable
Rotational Crop Not apphicable Not applicabla

I'ivestocl, Ruminant Not npplicable Not applicabie
Pouliry Not applicable Not applicable
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Table 518 Summary of Metabolites and Degradates to be included in the Risk Assessment and
Tolerance Expression

Maiei Residues included i Risk Residues included in

I S - .
Agsessment Tolerance Expression

Drinking " 1er Estimates of cyclapilide in 1 o Applicable

surface water include two
significant degradates, 2,4-
dichloroaniline. and RPA
10516 (rearranged,
dechlornated parent).

5.1.9  Drinking Water Residuc Profile

Drinking water concentrations are based on modeling estimates provided by EFED (334063,
Tier | Drinking Water Assessment tor Cyclanilide: James Breithaupt; 12/11/2000). The vse on
outdoor nursery plants was chosen for modeling since this use scenario is proposed by the
registrant. According to the label, up to three applications are allowed with a maximum annual
rate of 0.3+ Lb ai/A. Modeling was conducted using the maximum annoal rate. Additional
modeling demonstrated that using the maximum annual rate provided higher EECs than runiing
three equal applications of 0.113 1h ai/A. The estimates of cyclanilide concentrations in surface
water were based on the FIRST Model, and nciude two significant degradates, 2,4-
dichloroantiine, and RPA 110516 (rearrunged. dechlorinated parent) because these two residues
were presere 1 some of the environmental fate studies.

The FIRS 7 modeling was performed with Index Reservoir (1R) scenarios and a percent cropped
area (PC A adjustment factor of 0.87 as a default value. according to the IR/PCA guidance from
R.EY Jones of af (March 21, 2000),

Table 5.1.0 Summary of Estimated Surface Water and Groundwater Concentrations for Cyclanilide.
Cyclanilide
Surface Water Conc,, pph” Groundwater Conc., pph"
Acute 202 0.1
Chronic (nn"r-—c;zmcel} 4.9 .1
Chronic (cancer) N/ A N/A

;" From the Tier T PRAM-EXAMS - Index Reservor model. i
P From the S -GROW Model assumimg a maximum seasonal use rate of 0.34 1h ai/A, a K., of 364, and a halfHife
of 1 dayy

5.1.10 Food Residue Profile
N/AL the proposed use 1s a non-food use on ovnamentals and cut flowers.
5.1.11 Intcrnational Residue Limits

N/ AL the rroposed use is a non-food use, on omamentals and cut flowers.
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5.2  Dietary Exposure and Risk

Unrefined or Tiev [ dietary exposure analyses were performed for acote and chronic exposures to
cyclanilide asing the DEEM-FCID Model. Tolerance-level residues (40 CFR §180.506) were
assumed Tor hoth assessments, Acute exposure cstimates at the 95th percentile for cyclanilide are
below HEL s Tevel of concern for the general 1S population and all population subgroups.
Tolerance-level exposure estimates for cvelanilide are below HEED's level of concern for chronic
exposure (o the ULS. general population and all population subgroups. Anticipated residue data
and:or percent crop data, as well as typical treatment parameters could be used to significantly
refine dietiv risk estunates.

5.2.1 Acute Dietary Exposure/Risk

Tolerance -level residues and 100% crop weated were assumed for the acute exposure estimates at
the 95th percentile for cyclanihide. Dietary exposure to eyclanilide through drinking water 15 also
being asscssed. Exposure levels for the general .S population and all population subgroups are
below HED level of concern.

5.2.2 Chrounic Dictary Exposure/Risk

Toterance-tevel residues and 100% crop treated were assumed for the chrone dietary exposure
assessment. Fxposure ievels for the general ULS population and all popalation subgroups are
below HE D s Tevel of concern. Drietary exposure to cyelanitide through drinking water 1s being

assessed, See Table 5.2.3,

Anticipated residue data andior percent crop dala. as well as typical treatment parameters could be
used to scanrficantly reline dietary risk cstimates.

5.2.3 Cancer Dictary Risk

No cancer endpoint has been identitied: however, being protective for any chronic effects would
he protectve for cancer.

Table 5.2.3. Summary of Dietary {Food and Drinking Water) Exposure and Risk for Cyclanilide
Acute Dietary . :
o Chronic Dietary Cancer
(95 Percentile) rotic I :
Population -
Subgroup Dietary o Dictary y Dietary
Exposure '” Exposure U7 Exposure Risk
aPAD cPAD .
(mg/kg/day) {mg/kg/day) (mg/kg/day)
Generar U S Population . 0.00108] 04 0000442 6.3 NAA N/A
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Table 5.2.3. Sammary of Dietary (Food and Drinking Water) Exposure and Risk for Cyclanilide
Acute Dietary . :
. Chronic Dietary Cancer
(95 Percentile) nic Di y
Popuiation
Suburoup Dietary or Dietary R Dietary
: Yo i v Yo .
Exposure Exposure Exposure Risk
aPAD ; cPAD
{mg/kg/day) (mg/kg/day) (mg/kg/day)

All [nfants 1 vear 0.005088 1.0 0.000870) 12

old:

Choidren -2 vears old 0.004666 (.0 0.001771 25

Choldren =5 vears old 0.003280 0.7 0.001231 18

Chiidren ¢+ vears old 0002166 0.4 0.000753 1
I :

Youth 1319 vears old 0.001 3355 0.3 (.000373 50
— — e

Adults 20-44 vears old 0.001237 0.25 0000289 4.1

Adults 50 vears old 0001146 .23 0.000279 4.0

i
Females 319 vears old 0.001289 (.26 (LOOU2RY 4.1
|

‘\""() l { ]“

5.3

DA reported 1o 2 significani figures

Anricipated Residue and Pereent Crop Treated (% CT) Information

Anucipated restdues and percent crop data were v sed in these analyses.
Antcipated residues and percent y data were not used in these anall

6.0

Residential (Non-Occupational) Exposure/Risk Characterization

There are ne existing or proposed residential uses. Theretore, an assessment for residential
handler and post-application exposure is not required. As a result, no residential exposure/risk
astessmor (s are needed and none were perlormed. No exposure/rigk assessments were performed

2.
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for erther residential handlers or for those whe could potentially be exposed after application.
6.1  Residential Handler Exposure

There are vo existing or proposed residential uses.

6.2. Residential Posiapplication Exposure

There arc no existing or proposed residential uses,

6.3  Other (Spray Drift, etc.)

Spray dnti s always a potential source of exposure 1o residents nearby to spraying operations.
This is parnicuiarly the case with aerial application, but, to a lesser extent, could also be a potential
source of vxposure from the ground application method employed for cyelanilide. The Agency
has been working with the Spray Dritt Task Force. EPA Regional Offices and State Lead
Agencies tor pesticide regulation and other partics to develop the best spray drift management
practices. (Un a chemical by chemical basis, the Agency 15 now requiring interim mitigation
measures tor aerial applications that must be placed on product 1abels/labeling. The Agency has
complefed 115 evaluation of the new database submitted by the Spray Drift ‘Task Force, a
membership of LS. pesticide registrants. and is developing a policy on how to appropriately
apply the daia and the AgDRIFT computer model 1o its risk assessments for pesticides applied by
arr. orchard airblast and ground hydraulic methods. After the policy 1s in place. the Agency may
impose furithier retinements m spray drft management practices to reduce off-target drifit with
spectfic products with significamt nisks associated with drift.

7400 Ageregate Risk Assessments and Risk Characterization

An aggrepated exposure risk assessment is not required since there are no residential uses for
cyclanibide v this time. In addition, the toxicological eftecis via different expasure routes are not
the same

No cancer endpoint of concern tor eyclanilide was identified; therefore, cancer risk was not
assessed  Protecting {or chronie etfects would be protective of any cancer effects.

8.0 Cumulative Risk Characterization/ Assessment

Section 03(bN2)}D)v) of the FFDCA requires that, when considering whether to establish,
modity. or revoke a tolerance, the Agency consider "available information concerping the
cumulative cffects™ of a particular pesticide's residues and "other substances that have a
common rmechanism of toxicity.”

Uinhike other pesacides for which EPA has followed a cumulative risk approach based on a
common mechanism of toxicity, EPPA has not made a common mechanism of toxicity finding as
to cyclanilide and any other substances, and cyclanilide does not appear to produce a toxic
metaboie produced by other substances. For the purposes of this non-tolerance action,
therefar:. FPA has not assumed that cyclanilide has a common mechanisat of toxicity with
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other substances. For information regarding EPA’s efforts to determine which chemicals have
a common mechanism of toxtcity and 10 evaluate the cumulative effects of such chemicals, see
the policy statements released by EPA’s Office of Pesticide Programs concerning common
mechanism determinations and procedures fm Lumuldtmt. effects from aubstances found to have

a common mechanism on EPA’s website at * TN SRR A S ST

9.0 Occupational Exposure/Risk Pathway

There 15 @ potential for exposure to cyclanilide in occupational scenarios front handling
cyclanalide produets during the application process (.., mixer/loaders, applicators,
mixer/foader/applicators). As a result, a risk assessment has been completed for occupational
handler sconarios.,

9.1 Shori-/latermediate-Term Handler Risk

Exposure 10 pesticide handlers 1s bikely during the oceupational use of cyclanilide. The proposed
use pattersis end proposed labeling indicate several oceupational exposure scenarios based on the
types of equipment and techniques that can potentially be used for cyclanilide applications. The
quantitative exposure/isk assessment developed for occupational handlers is based on the
following scenarios.

The quantitative exposure/risk assessment develeped for occupational handlers ts based on the
following - cenarios.

Mixer Loaders;

(1t Mixing/loading hquids for groundboom applications (PHED).

Applicators:

(21 Applyiag iquids with groundboom equipment (PHED).
Mixer/Loader/Applicators:

{3+ Mixing/loading/apptying hiquids with Tow pressure lundwand sprayer (PHED);
(41 Mixing/loading/applying Nguids with a backpack sprayer (PHED).

The following data, assumptions and calculations were used to determine dermal and inhalation
handler exaosure.

Application Rate:

s Tle maximum application rates listed on the proposed label were used for all exposure
sevnarios. The maximum application rate for cyclanilide on ormamentals (including cut
flosersy 1s 0017 1b aif A or 0.0017 Th aifgal and 0,085 1b ai/A or 0.00085 1b ai/pal for non
bearing fruit trees.

Area Treaied
e Biused on HED’s Exposure Science Advisory Council Policy 9.1, 40 acres per day treated
are cssumed for applications ustng groundboom sprayer, as well as for appiications using
low pressure handwand and backpack sprayer.
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Body Weiglt

inhaiation exposure risk assessiment

Unit Exposure

¢ Occapational exposure

Bod« weight of an average aduit male (70 kg) was used to complete the dermal and

estimates are based on swrrogate data from PHED.

A summar of the short- and intermediate-term risks for each exposure scenario are presented

below in Table 9.1,
via backpack sprayer equipment.

Dernnal risks are below HED s

There are no data to assess baseline dermal risks for mixing/loading/applying
levet of concern for handiers of

these seenaros when chemical-resistant gioves are used 1n addition to baseline affire.

et e L — o TR e

Table 9.1 Cvyclanilide Occupational l{andler Exposure and Risk (Short— and Intermedlate-
Term) for Agricultural and Commerclal Uses

T Ljr E'.aselineC MOEd _
‘ ' {uniess indicated otherwise)
| Area
Lxposure Scenario Crop or Target Application Rate” g;i;tes : Deliﬂ.l&] - Thalation
Y] (Target MOE | (Target MOE
S b Iy ] =100) )
’\hxm /Loader
o _1.“,,-_*._,&_.#,._,,_.ﬁk.u.”_ ]
Omainenialy and 0017 I aifacy 40 acres 36,000 340,000
i) Mixing oading Cut Flowers b AT acres S T
Liquid Concentrates tae I | I
Cirownsdbouwr Pruit Tree (nom-
o icaioos (P ‘ e B
Applicat-rs (PHED) bearing, (085 ih aidacre 40 acres 7.100 69.000
ornamental)
S R O VO B — ]
\pphmtm
e A, l_ m;f“ e ]|
Orn als and . . ~
. . ,?rn t_memi § A | 0717 [l at'scre 40 acres 7.100.000 360,000
2y Applyimg Spravs via | Cut Flowers
Groundheayn Fquipment = T S I s B
P Fruit Tree {(nom- |
h bearing 0085 1 aifacre 40 acres 1.300.000 110,000
. e gornemenal) G bbb
Ml\ﬂfl mdﬂ/;\pplmamr
S I T
‘ ‘ Ornamentals and L0017 h aipaller 40 valior 16,000 (40,060
3) Mauxomedt oadmy/ Cut Flowers .00 7 i asfpallon ) gallots UL -
Applanz Liguid
Concentades with Low - e —o o fm e = e i B
Pressure Handwand Frut Tree (non
PHED hearing 0.00085 Th ai/yaiion | 40 gallons 20,000 270,000
omammental) J
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Table 9.1 Cyclanilide Occupational Handler Exposure and Risk (Short- and Intermediate-
__Term) for Agricultural and Commercial Uses

S e

Baseline® MOE®

\ ‘ ‘ {unless indicated otherwise)
| i Area . -
Exposare Seonario Crop or Targut Application Rate” Treated p——r———s—p
p F e e Daile” Dermal Inhalation
¢! U - .
- {Target MOE | (Target MOE
S - 7 - B =100) =100)
4 Mixine 1 cading Ormamentals and . . ) 420.000 ,
) Il\mfi“ Lvading - N.0017 Ib av/gallon 40 gallons . 140,060
Applying T-guid Cut Plowees - (wigloves).
Concentraics with a — -— ‘ R e e I
Rackpach: Spraver Fruit Tree on- | , $30.000 .
(PHIET) hearing 00008 Th aifgallon | 40 pallons s 270,060
} = ; ; : (wigloves}
omamentsl) {
a .-’\pp_';.,-:v ot rules are the maxinmm Elp““cl\{l’(;—l.}_-‘ ates detevinined ram |1Tnpu.am| cyvlanilide fabel T
b Armer sy handled per day values wre HETY estimates o agves or calfons applied hased on Exposure $AL SOP #9.1 -Semdant Vatues T
Dail awres Treated i Agricatiore.” indostry sooreesand THED estinares,
¢ Lxpesares und risks e presented for haseline comditions, except for the backpack spraver scemario. For the hackpack oo seemiaio,
derral wist exposures ave not avaitable atthe hascline level
Bas fme Drerpal Long-slecve shint, fong panes. no glives,
I3as fewe Talidanon: na respirator
PPRE - omgesleove shurl, long pants, gloves,
d Devnzat MO = NOAEER (1.000 m keddayy dermnl daily dose tmgkgedav), where dermal dose <+ daily unit exposure (mgdh at) x

appieation tale x amount handfed per day hods syt (780 kg,
Inbziags o MOE S NOAFE ¢ mprkeddany YVinhaaion duily dese Gmpgikerday L where mhalation dose = daily unit exposure (peiboaiy s
S0 e phody weight 170 ke

applicaiom ate ¥ amount handicd per day « comversion tactor [ e
9.2 Short-Intermediate-Term Postapplication Risk

HED uses (e term “postapplication” to describe cxposures to individuals that occur as a result of
being n a: eovironment that has been previously reated with a pesticide (also referved 1o as
reentry exjposure).

There 1s potentual for postapplication worker exposure from entering areas previously treated with
cyelanilide, For evelanilide. the exposure durations for noncancer postapplication risk assessment
were shott-term (<30 days) and intermediate-tenm {greater than 30 days up to several months).
However. since the short- and intermediate-term exposures are the same for the toxicological
enddpoints ol concern, the short- and intermediate-tenm postapplication risks are numerically
identical.

Inhalation cxposures are thought to be negligible in outdoor postapplication scenarios, since
cvclanilids has Tow vapor pressure and the dilution factor outdoors 1s considered infinite.

Data’Assumptions tor Postapplication Exposure

A sertes of assumptions and exposure factors sevved as the basis for completing the occupational
postapplication worker risk assessments. Each assumption and factor is detailed below on an
individua! busis, I addition to these values, transfer coclficient valucs werce used to calculate risk

estimates  The assumptions and factors used in the risk calculations are presented below:
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. in the ostapplication risk assessment, maximum application rates were considered.

. Leveis of Concern: HED has cstablished levels of concern (LOC) for occupational
postapplication risks - margins of exposure of less than 100 for occupational noncancer
dermal and inhalation risks are a concern.

, Disiodgeable Foltar Residues: No cyclanilide-speetlic dislodgeable fohar residue (DFR)
date were avanlable. Therefore, this assessment uses HED s default assumption that 20
percent of the application rate 1s available on day 0 and the residue dissipates at a rate of
10 percent per day. '

. Exposures were calculated to reflect detault DFR values over time coupled with surtogate
transter coefficients. The transter coctlicients were taken from HEDY's revised policy
entitled Policy 0031 Science Advisory Council tor Exposure Policy Regarding
Agrncubtural Transfer Cocthicients (August 7. 2000),

Postapplication Exposure and Risk Estimates

Postapplication risks diminish over time because cyclamlide residues eventually dissipate in the
environmaeul. As a result, risks were calevlated over time based on changing residue levels. A
smmmary ol the noncancer postapplication risks is provided in Table 9.2, The occupational

1. DAT = Days after treatiment
2. DFR - Dislodgeable Foliar Residue = application rale {{h ai/A)Y « (1- daily dissipation rate) x 4.54 128
up b x 24769 AdemZ x % DFR after minal reatment.
3 Daily Prowe - [DFR {ugiem2) x Te (em2/n) < 0.001 medug x dermal absorption x 8 hrsdday] /body weight (70 kg)
4. MO - 2oALlE 01000 myfgsday) Dose,

postapplication exposure and risk assessiment for ageicultural crop uses of cyclanilide indicates
that risk~ .1r¢ not a concern at day 0.

In cases where the risk assessment reveals little postapplication risk concern such as this, the
Worker Protection Standard for Agricultural Pesticides mandates that a minimum restricted-entry
interval He established based on the acute toxicity of the active ingredient for acute dermal
toxicity. skin irsitation potential, and ¢ve irritation polential. Since cyclanilide is classified as
toxicity category 1 for eye trritation potential, 2 RED of 24 hours 1s appropriate for all activities.
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Table 9.2: Cyclanilide Postapplication

Exposure and Risk

y Application ' 1
) Cr . _ . Dose
Crop (,m]l?pm rate Transfer Coefficient ?[;th) (m n"lC() :j:d'r . MOE *
roupig (1b at/acre) y EIRECA
Ormnarentals NA 017 ) v 0.6017 57.000
{all tasks)
No-Treartitg o
. = ( - i
I'run Frees NiA (1LORS 40 ’ 0.0087 15000
. tall tasks)
fornamental’s
5108 (
w0 : 0.22 4,500
Flowers oy ¢ (harvesting cut {lowers)
. i Flowers, cut ~
foliage growr. 1
LT (ornamenial)
for cuttings )
| 400 . o
i gronsplanting, budding, 0.0017 57.000
I crop maintenance 1asks)

10.0

Data Needs and Label Recommendations

The propesced label does not state the maximum scasonal application rate or the maximum number
of applications. The registrant provided a maximum scasonal rate of (.34 1b ai/acre and indicated
that there would be up to three applications/scason.  The registrant must submit a revised label
that refled tv a maximum of 3 applications and a maximum seasonal application rate of 0.34 Ibs

alacre.

10.1

None,

1.2

I'oxicology

Eesidue Chemistry

There ar. no residue chemistry data deficiencies.

10.3

None.

Referenves:

Occupational and Residential Exposure
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D334063; Vier | Drinking Water Assessment tor Cyclanihide; James Breithaupt; 1277 1/20006.

D334912: Cvelanifide: Occupational and Residential Exposure Assessment for the Oramental
Uses. Section 3 registration. Marparita Collantes.

333238; Cvelanihide: Acute and Chronic Dictary Exposure Assessments for Cyclanilide

gicluding Drinking Water Estimates for Ormamental/Cut Flower Use. PC Code:
22021, Dennts MeNedly, Feb 7, 2007,
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Appendix 4o Toxicology Assessment
ALl Toxicology Data Requirements
The requirements (40 CUR 158.340) for cyelanilide arc in Table ALl Use of the new guideline numbers does not

mply that the rew (1998) guideline protocols were used. NOTE: he proposed use being evaluated {s a non-food use
on armamenta s owever, there 1s an existing use on cotton which is considered a food use.

Table A.I. TFoxicology Data Requirements., Technical
Test . ' (o
Required Satisfied
701100 Acuie Oral Toxicily . Yes yes
B701200 0 Avute Dermal Toxicify. o ves ves
R7C1300  Avuee Inhalation Toxicity . yes VES
870.2400  Friaary Eye Trrviation .o L yes yes
BTIO2500  Prumary Dermal Tontation. ... yes yis
B70.2600  Dormal Sensitization .. . YOS yes
R7G.3100 Cwal Subchsonic {rodemt) . e yC§ yes
R70.5150°0 Cral Subchronie tneorodenty . o L. Ha ,
E7.3200  M-Day bPermal . .. PP o ves
870.3250  w-Day Dermal oo yes :
R70.3465  vir-Day Inhalation . ho -
— 1]0 -
87037000 Developmental Toxicity {rodenty.. . . .. . ves yes
87037000 {revelopmental Toxicily {nomodenty... . .
e v ) e 24
STORROG Reproduction.. e y
yes yes
8704100 Chronic Tm.q'cily (nourodent) ..., yes ves
87042000 Careinogenicity (mouse) ...
8704300 Chronie Toxicity “Carcimogementy (raly o .. yes yes
yos ves
STOS100 0 Mutagenicity ~Oene Mutaiion - bacterial .. .. YER ‘ yes
8705300 Mutagenicity- -Gene Mutation - manumaliar oo ; ve
o .. g ) ) . es ies
8705377 Mutagenmeity - -Structural Chromosomal Aberrations.. Y ’
RF)S395 NMutagenicy- (ther Genotoxte Llecrs, ves ves
yies yeu
7061004 Acute Delayed Newrotos, (hen).ooo no -
K70.61000 20-Day Newrptosiciy (hen) . no -
J70.62000 Acme Neorotox, Screenimg Battery {raty. ... Vs yes
70,6200~ 90-Day Neuro. Screcning Batters (rany -'e- yes
RT06300 Develop, Neuro oL ol e
1o )
8707487 General Metabohisme. o yes YES
RTDT60 T Dermal Penelralion .o L
yes yes

Page 26 of 56



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 37 of 57

Table A.1. Toxicology Data Requirements. Technical
Test

Required Satisfied

Special Studies tor Ocolar Effects
Scule Oral (ral) o

sabehronie Oral (rat) o ne
seemonth Oral tdogd o 10
no
A.2 Toxicity Profiles
Table A.2.1 Acute Toxicity Profile - Test Substance
Guideline No. | Stady Type MRID(s) Results Toxicity Category
B7C 1100 Acute oral  rat 33368424 | LDq, = 315 meg'kg I
(males)
113, = 208 mglke
{females)
BT 1200 Acute dermal - rabbit 4336825 | LDy >2000mg/kg m
B870.1300 Acute inhalation - rat 43868310 | LCs > 2.64 mg/l. v
870.2400 Acute eye irritation - rabbit 43368430 | Conjunctivitis and 11
corneal opacity
with epithelial
slowghing-
Resolved by day
14.
8702500 Acuote dermal iritation — rahbit 43368431 | Slight erythema, 18Y%
resolved by 72
hours. Primary
irritation index=
0.17
87112600 Skin sensitization - guinea pig, 43368433 | Newative Bueliler -
test
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Table A.2.2

Subchronic, Chronic and Other Toxicity Profile

Guideline
No.

} Study Type
l
t

MRITD} No. [year)/
Classification /Doses

Results

8703100

y 90-Dray oral
ERNICHY (raf)

43368440 ¢19G2)
M 0400, 800 and
1600 ppin

M:0027. 55 and 113
mku/day

FoO, 32 62 and 12
mgihadday

Acceptablesguidehne

NOAEL (MF): 55/62 mg ke/day

LOAEL (M/F): 1137121 mgikpiday based on
decreases in body weight, body weight gain,
inereased absolute and/or refative {iver weight,

and the eccurrence of handhing-induced rigidriv.

B7:.3100

} 20-bay oral
Eloxjenty (imouse)

H

43368419 {1963

N0, 400 200, 2060 and
4000 ppm

M: 0.8, 35364 and T41
myfkpday

209,45 46, and 788
mg/ka/day

Acceptable/guideline

NOAEL (M) 358/43 my'kg/day

LOAEL (MF)Y = 364/416 mu/lig/day based on
maortality. elevated alkaline phiosphatase.,
mcreased absolutz liver weights, focal
hepatocelhular necrosis {1 male) and the
oceurrence of handhing induced rigidity (1
male).

8703200

21 Day dermal
woxicity (rabbst)

S3ROE3L (1995
WA O 100 300 o 1000
mgky

Acceptahlefguideline

NOATL: 1000 mgfhky

FOATEL: = 1000 mpske

87037000

Prenatal
tdevelopmental in
| (rat)
H
1

3368443 (1990

0,3, 10 and 30 mg'ke/day

for GV 6 1

Acceptable gurdehne

Maternal NOAEL = 10 myg'ky/day

Maternal LOAEL = 30 mg/'kgiday based on
decreased body weight cam and reduced lood
consumption.

Developmental NOAEL = 30 mg'ky/day
(1D

Developmental LOALL = =30 g kg/day
bazed on no dose-related effects in the main
study.

Developmental effects however, were observed
in the range-finding study at 75 mp/kg/day and
inclided mereased incidence of gastroschisis
{hernia) and anophthabmia/microphthalmia (no
cyesismall eves).

®

-1

037000

Prenatal
developmental in
{rabhit)

43368445 (1501
0. 3, 10 and 30
mylegdday

(oral panvawed

Acceptablesgmdeline

Maternal NOAFEL = 10 mg/kg/day
Maternal LOAEL = 30 mg/kp/day based on
clinical signs and decreased body weight gain.
Signs included wobbly cait, partial landlimb
paralysis, decreased activity, sahivation,
craciation, hair loss, and no feces.
Developmental NOAFL - 30 me'kg/day
Developmental LOAEL = =30 mpika/day
based on no dose-related cffects in the wam
study.
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Table A.2.2

Subchronic, Chronic and Other Toxicity Profile

4

fertility effects
{species)

0. 30300 and 1009 ppm
P Males: 9. 1.6.19.0 and
641 mgikg/day

F1 Males: 002002002 and
704 mpkeiday

P Females: @, 2.3, 2
and 84.5 mekgrday
Fl Females: 0,224,259
and 85 7 mgkgiday

1.8

Acceplable cuideline

Suideline Study Type MRID No. (veard’ Results
No. i Classification /Doses
8§70 2860 Reproduction and 43R68313 (1994 Parental Systemic NOAEL (M/F) = not

established

Parental Systemic ] OAEL (M/F)=20/24
mykg/day based on reductions in mean body
weights it both sexes and mcreased
atineralization w the renal papilia of aduli F1
females.

Offspring NOAEL=2.3 mg/kg/day
Offspring LOATL= 21 .8 mg/kg/day based on
decreased mean pup weight,

Reproductive NOAEL (M/F) - 70.4/85.7
myilkg/day
Reproductive LOAEL (M) = 1ot observed.

7C.4100h

E7.4100a

Chronic toxicity
{dog)

Chronic toxiciy/
Carcinogemcity
frat)

43368441 (1904

ME: G40 160 and 640
ppm

MO A S 3 and 212
mykgdday

o013, 5.2 215 and

21.5 myhp/day

Acceptable’guideline

NOAEL M/ 5375 2 mg/kg/day

LOAEL MF: 21,2215 mgskg/day based on
decreased weight gain, gross and hisiological
liver lesions and tncreases in ALT and AST
enzyme levels.

JIR6RIT4 (1695

WA 0, 500130, 450 and
1000 pps

M0, 2062189 and
431 mgke/day
Fooo26, 5.0, 235 and

38.6 mg'kulday

Acceplablesguideline

NOAEL M/ 232 /8.1 mg/y'day
LOAEL M/EF: notestablished 7 25.5 mg/kg/day
hased on decreased body weight gains and
micrescopic changes in the Hver in females
Linereased meidence of periportal and
panlobufar hypertrophy).

No evidence of carcinogenicity

B0 4300

Carcinopenicity
(mouse)

43868312 (1995)

M 0,30, 250 and 1000
ppm

MO 84 418 and 168
nigkgdiny

Fooo 10a, 52 4 and 206
mafkysdav

Acceptable’guideline

NOAEL M/F: 41 .8/52 4 myrkyg day
LOAEL M/F: 1637206 mg'kg/day based on
decreased body weight gain.

No evidenee of carcinogenicity
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Table A2.2

Subchronic, Chronic and Other Toxicity Profile

Cyene Mutation
Sadmeneiia
sphinnerium and
Escherichia coli
Reverse Mutation
Assay

C3RE 6671000, 2330

and
SO0 pgiplate, 45 86,

Sotvplinuirinnt strams;
TAGK TALOC TALRRS,
TATS37 and TA1538.

Acceptable gpuidelme

B70.5500

Gene Mutation.

Serlmonella
aophinirium and
Excherichiio ol
Reverse Mutation

Assay

43808208 (1995)

SIX concentrations ranging
from 100 1o 5000 pgiplate
+i0 89

S ryphimurinm strams:
TAOE, FAIOND, TAT325
and TA1337: F
strain WPhiaw A

coll

Acceplable/puideline

Guideline Study Tvpe MRID No. (vear)/ Results
No. Classification /Doses
&7 5300 43368446 {1992} Negative

Cytotoxic at 3330 ng/plate and above.

Negative

Cviotoxjc at 3000 pg/plate and above.

87005300

8700.5300

I vitro manmmabian
vell gene mutation
1est

43368449 (19941

LUnacceptable

In vifro mammalian
gene cell mutation

[N

43368211 (1695)
Tested m CHO cetls /-
SO for evaluation of
wduced forward
wiutations at the HGPRT
locus upr (o deses resulling
I severs cyviotoxicily
and/or precipitation

(-59: 800peg/ml. . + 589
600 pednd

Acceptabie Guideline

Repeat assay is required to confirm the stated
“negative,” especially under act:vation
conditions.

R70.5375

{ hromosomal
Aberration in vifro
(CHO cells)

143368418 (1994

Acceptablesouidelme
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Table A.2,2

Subchronic, Chronic and Other Toxicity Profile

Guideline
No.

} Study Type

MRID No. (yeary
Classification /Ioscs

Results

RTG3375

8703395

Chromosomal
Aberration in vifro
(CHO celis)

43868210 (1995)

Acceplable/puideline

-59: Negative at levels up Lo the cylotoxic doses
(2204 we/ml: 18- ar 42-hour cell treatments)

159 gigmificant increases in structural
chromosomal aberrations were observed over a
narrow dose range {987- 1270 g ml.) that
meluded severely cvtotoxic doses (21270
pgmb- [&-hour recovery). Struciural
abervanons and polyploidy cells were also
significantly increased at 1020 and 1270 pg/mL
after 41-hour recovery time.

S Fivedn Viiro
unscheduled TINA
bwvnthesis

Sprague Dawley rats werg
treated with O, 60, 120 or
250 medkg. Primary
hepatocyie culiures
hanvested at 2-4 howr or
13- 16 hours,

Acceptable/suideline

I vive Mammalian 43865209 (1995) Negative
Frvthrocvle Farst exp: 20 h harves
Micronucleus Test: 75_‘): 24710 2%’ frgenl.
Motse =50 17210 1480 ng/mL
Repeat exp: 20 and 44 h
Larvest
SS9:125 510 255 pgml
<89 253510 1270 ugiml
Acceptable’eutdeline
8705395 i vive Mammalian 43368447 (1994} Negative
Fryvthrocyte Smgle doses of test article
Micronucleus Test: | 4P & 225 mgikg, which
Notse cavsed atixia and death.
I T » { Acceptable’vuideline - )
8705550 ALATRG0T (1998) Negative
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Table A2.2 Subchironic. Chronic and Other Toxiciiy Profile
Guideline study Type MRID Na. {vear) Results
No. Classification /Dases
A7 4T : > I a1,
871 62004 Acute neurotoxicity 43368436 (1994) NOAEL: 30 myrke
screening hatiery MG, 15 50 and 150 LOAEL: 150 mg/kg, based on gait
Nk abnermalities, increased abdoninal musele
Acceptabledguideline tone, and siightly decreased motor activity tesi.
$70.6200b | Subchronic 43368435 (1994) NOAFL: 4.0 mg/kg/day
Neuroloxicity M 0, 500450 and 1206 | LOAEL.: 35.8 mg/keg/day based on increased
sereening batiery PP motor aclivity and decreased bady weight

M:0033, 297 and 7RG females.
mgkg’day
Fo0, 400358939
mykeday

Aceeptablepuideline

AIRARITA {1995

R70.7485 | Metabolism and Ragidly absorbed after oral administratron,
plianmacokinetios Principal route of elimination by renal excretion
tran of parent compound and amino acid conjugates,

Methylation was a minor metabaolic pathway.
L 1 Acceptable’guideline

8717600 Dermal penetration | 48308317 (1995 A dermal absorption factor o 8.05% from the
frat) MG, 0.04. 04 and 4 combined radicactivity absorbed and that

ng:animel remaiming in'on the skin at the 10 hour

exposure duration for the high dose 1s
considered appropriate for use in risk
assessment.

[Li-phervl ClCvcanilide

| PR

Acceptable/gumdehne

A.3 Exccutive Summaries
0A.3.1  Subchronic Toxicity
870.3100  90-Day Oral Toxicity — Rat

In o subchronie dietary study (MRID 43368440), groups of 20 male and 20 temale Sprague-
Dawley C 1Y rats were fed diets containing RPA-909406 (purity 99.0%) at concentrations of ().
400, 800, o 1600 ppm for 13 weeks. The mean consumiption of RPA-90946 in the threc dose
groups was 27,55, or 113 mg/kg/day tor males and 32, 62, or 121 mg/kg/day for females.
Handling-induced rigidity in high-dose males and females, judged to be treatment related, was the
oniv clinical sign observed. High-dose males had significantly Jower mean body weights
(12-17%. p = 0.01) and body weight gains (18-68%, p < 0.01) relative to controls throughout the
3-week +tudy; the differences from controls diminished with time. High-dese females had
statisticaliy significant decreases in imean body weights (3-8%), and in body weight gains
(10-39% relative 1o controls during the first two months of treatment (p<<0.05 or p=0.01), but by
week 9 thie decreases were not statistically sismiticant. Food consumption (gkg/duy) was
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markedly Iower during the first week of treatinent in high-dose males (31% lower, p<0.01) and
females (26% lower, p<0.01). For weeks 2-13, the g/kg food intake by high-dose males was
increased (3-13%, p<0.01 for most weeks}, whereas consumption by females was shghtly
decreased (6-9% lower; p<(.05 or p<0.01) compared to controls. In mid-dose males and females,
there were small, statistically significant decrcases in body weights, body weight gains, and food
consumption primarily during the first and/or second week of treatment. Food efficiency was
markedly [hwered during the first week in male high-dose rats; minor decreases were seen during
the tirst or second week in mid-dose mmales and fomales. A statistically significant increase (7%)
in liver weight relative to body weight was noted in high-dose males. Slight increases in aspartate
amingtransicrase (30%) and alkaline phosphatase (60%) were also noted (p<0.01) 1 high-dose
males but o clear correlation with the increase in relative liver weight could not be made because
absolute Liver werghts were slightly decreased as were body weights at termination. High-dose
females had increased (p<0.01) absolute and relative liver weights (15-20%) but no increases in
enzyme activity. Although there were no histopathological findings in this study, the liver weight
and enzynie changes taken together in both sexes at 1600 ppm suggest treatment-related effects
the liver, cspecially sinee other animal studies with this chemical have shown the liver to be a
target organ. Minor, but statistically signiticant decreases in various clinical chemistry patameters
{ghucose. scrum globulins, total protein, calciumy and alterations in several organ weights (kidncy,
ovary, testes, thyroid with parathyroid) in the 800 and/or 1600 ppm group rats were of
guestionable toxicological significance with no histopatholegical correlates, as were increases in
hiver weight relative to body weight (< 10%, p<0.05) in the low and mid-dose females. The
magnitude of the clinical chemistry parameter decreases was somewhat greater at 1600 ppm. The
study repert author set the NOAEL/LOAEL at 400/800 my/ky/day based on changes in body
welight, body welght gains, and food consumption primarily in the first 2 weeks of the study and
on minor decreases tn glucose, total protein, and globulins in the 800 ppm groups. Toxicology
Branch dees not think that the changes in the 800 ppm groups are of toxicological significance.
The NOAEL for males and females is 800 ppm and the LOAEL 1s 1600 ppm for males and
females hused on decreases in body weight, body weight gain, increased absolute and/or relative
liver werght, and the occurrence of handling-indaced rigidity. This study is classified Core
Guidehne and satisfies the guideline requirement for a subchronie dietary toxicity study (32-1) 1n
rats

870.3100  90-Day Oral Toxicity - Mouse

in a subcnronic oral toxicity siudy (MRID 43308439), technical cyclamlide (97.4%) was
administered 1o CRL: CD-1 (JCR)BR mice. Fen males and 10 females per group were
administered test material at dietary concentrations of 0, 40, 200, 2000, or 4000 ppm for 3
months. corresponding to average doses ol 0, 8, 38, 364, and 741 mg/ky/day for males and 0, 9,
434106, snd 788 mgkg/dav for females.

Thiee muios and 1 female 1in the 2000 ppm dose groups and 1 male and § females in the 4000 ppm
dose group: Jied, with 8/10 deaths occurring in the first 3 weeks of reatment. No cause of death
could be determined. Males in the 4000 ppm group had statistically significantly {(p0.05)
decreased body weight and body weight gains over the course of the study with a mean body
welght gan ol 14% compared to 23% for controls al weck 13, Females in the 4000 ppm group

Page 43 ol 56



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 44 of 57

had statistieally significantly decreased body weight from weeks 1-0 (p=0.5) and body weight
gains from weeks 1-9 (p<0.1), with a mean body weight gain of 20% over the course of the study
compared o 27% for controls. Generalized or hindquarter rigidity was seen in 2 males and 4
females 1 the 4000 ppm group, mostly during the first 2 weeks of the study, and in | male from
the 2000 pp group the day before dying. Non-specific signs seen in animals near the time of
death included lethargy, hypothermia, pallor and/or yellow staining of the anogenital arca.
tremors, irresular gait, dyspnea, and/or poor condition. Serum alkaline phosphatase values were
increased 0 the male and female 4000 ppm groups {(p=0.01) and the male and temale 2000 ppm
groups (p:1.05). Absolute and relative liver weights were significantly higher for the male and
temale 2000 and 4000 ppm groups (p20.01). Focal hepatocellular necrosis was seen in 1 male
from the 2000 ppm group which died as well as 1 surviving male and | surviving temale from the
4000 ppm groups. '

The NOALL 15 200 ppm in males and females (3843 mg'kg/day for males/temates) and the
LOAEL 1= 2000 ppm m males and females (364/416 mg/kg/day males/females) based on
mottality, civvated alkaline phosphatase. increased absolute and relative liver weights, focal
hepatocellnlar necrosis (1 male), and the occurrence of handling induced rigidity (1 male). At
A000 ppm (7417788 mg/kg/day males/temaltes), decreased hady weights and body weight gains in
mates and females oceurred. This study 1s Core Guideline and satisfies the 82-1 Guideline
requairemeni for a subchronic mouse study. The absence nf cholesterol was not crifical.

R70.3200  21/28-Day Permal Toxicity — Rat

In u repeated dose dermal toxicity study (MRID 4386831 1), RPA 90940 (cyclanilide, 98.8% ai)
was applicd to the shaved skin of five adult Hra:(NZW)SPF rabbits/sex/dose at dose levels of 0,
1041, 500, or 1000 mg/ke for 6 hours/dav. & dayssweck. for 3 weceks,

RPA 90940 had no observed toxic ettect on the rabbits in this study. For all treatiment groups,
there were no clinical signs ol toxicity, and body weights. body weight gains, and lood
consumption were simitar (o the controls. There were no differences in hematology paraineters.
clincal binod chemistry, organ weights. or macroscopic or microscopic organ morphology
between rabaits o the treated and the control groups. No ncoplastic tissue was observed.
Ophthalinoscopie examinations and urinalysis were not performed. No LOAEL was established
in this stedy. The NOAEL was 1000 mg'ke.

This dermal toxicity study 1s classified acceptable and satisfies the guideline requivement for a
repeated dose dermal toxierty study.

A2 Prenatal Developmental Toxicity
870.3700a Prenatal Developmental Toxicity Study — Rat
Ceyclanilide technical (MRID 433608443) was administered to 25 female Sprague Dawley rats per

group, via a corn oil gavage at 0, 3.0, 10.0 or 30,0 mg/kg day tor gestational days 6 through 106.
Developmental toxicity was studied externally, viscerally and skeletally at gestational dav 20,

Page 43 of 56



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 45 of 57

No dose rclated developmental toxicity was seen in the main study. Although, the incidence of
14th rudimentary vib was statistically sigmficantly increased in litters at 30 mg/kg/day in the main
study, 1t wis within historical control range and no dose relationship was seen at 10, 25
(Screening study) and 30 mg/kg/day. Thus, the increase in the main study was considered
incidental.

Marernal body weight gain was decreased at 30.0 mg/kg/day gestational day 6-9 and 6-16 (25%
froin control. p £0.01) and food consumption was decreased at 30.0 mgkg/day and gestational
day 6-9 (p0.01). 9-12 (p£0.05Y and 6-16 (14% from control, p £ 0.01).

The incidence of mortality, ataxia and labored breathing were increased in the screening study at
75 mg/kg day and reduced viable fetuses and incrcased post-implantation toss in 4/10 suivivors at
75 mg/kg/day were observed. The incidence of pastroschisis (hernia) and
anophthaliniamicrophthalmia (no eyes/small cyes) was increased in the survivors in the sereening
study at 7 mg/kg/day.

The materna NOAEL/LOAEL were 10.0/30.0 mp/kg/day based on deereased body weight gain
and reducad food consumption. The developmental NOAEL/LEL were 30.0/>30 mg/kg/day
based on 1 dose related effects in the main study. )

Core classstication: Guideline. The study (MRIDH¥ 43368443) s aceeptable under guideline 83-3
for a developmental toxicity in rats.

870.3700b Prenatal Developmental Toxicity Study - Rabhbit

Cyclanifide technical (98.04%)(MRID 43368445} was administered to artificially inseminated

New Zeabind White rabbits at deses of 003, 0, and 30 mg/kg/day by aral gavage during gestation
days 6-18  Amimals were sacrificed on day 29,

The matern:t NOAEL/LOAEL is 10/30 mg/kg/day based on clinical signs and decreased body
welght gam. Signs inctuded wobbly gait, partial hindlimb paralysis, decreased activity, salivation,
emaciation. hairloss, and no feces. The high-dose group gamed a mean of 22 grams during,
treatment compared to a mean weight gain of 209 grams for controls,

The NOALL/LOAEL for developmental toxicity is 30230 mg/kg/day. Mean numbers of corpora
lutca, implertation sites, viable fetuses, post-implantation loss, gravid uterine weight, fetal body
weights, and [etal sex ratios were stimifar between all groups. Post-implantation loss was
increased compared to concurrent controls (principally due Lo total resorption by | female), but
was withry the historical range. No treatment induced variations or malformations were scen.
This study 1= core guideline and satisfies the guideline requirement for a developmental study in
rahbils.

A3 Reproductive Toxicity
¥70.3800 Reproduction and Fertility Effects - Rat
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In a 2-gencration reproduction study (MRID 43868313) RPA 90946 (cyclanilide, 99.2% a.1.) was
admimistercd (o 30 Sprague Dawley rats/sex/dose 1 the diet at dose Tevels of 0, 30, 300, or 10060
ppmi in the diet {equivalent to doses of 0, 1.9 19.0, or 64.1 mp/kg/day for P males; 0, 2.0, 20.2, or
70.4 mg/keday for Fpomales; 0, 2.3, 218, or 84.5 for I’ females: 0, 2.4, 25.9, or 85.7 mgrkg/day
for Iy femalesi. Exposure to P animals (30sex/dose) began at 7 weeks ot age, 10 weeks prior to
mating to produce Fy pups. Upon weaning, Iy pups (30/sex/dose} were selected to become
parents ol the > generation and were given the same concentration test diets as therr dams
beginning |1 weeks prior to mating. Al animals were mared on a 1:1 ratio.

Parental teacity at 1000 ppm included treatment-related reductions in nmiean body weights. body
welght gatns and food consumption values in both sexes and generations; treatment-related
reductions i absolute and relative liver weights tor the P {and F, males). At 300 ppm, treatment-
related reductions in mean body weights. body weight gains and food consumption were observed
occasionally in both sexes. Reduced body weight was observed m pre-mating F, males and
fermales at 3¢ ppm. There were no treatment-related microscepic findings for any treatment group
for the P parental generation. For the F, generation, treatment-related renal histopathology
revealed nuneralization ot the renal papilla and microscopic calculi in the renal pelvis in the F|
generation only {mintinal to mild) ar 1OMG and 300 ppm of both sexes and in the 30 ppm group in
females. The parental systemic LOAEL 15 30 ppm (2.0 myg/kg bw/day in males, 2.4 mg/kg bw/day
i temalesi, based on reductions in mean body weights in both sexes and increased mineralization
in the renal papilla ofadult F fermales. The parental systomic NOAEL was not established.

In the oftspring, there were no treatment-related clinical signs or changes in mean litter size or
viability mdices i the F, or F. generation pups. Treatment-related decreases in mean pup wetghts
were observed in both sexes at 300 and 1000 ppim. Mean pup weights were reduced 10-32% at
1000 ppir throughout Tactation tor both generutions and by 9% on day 21 of lactation for the F,
generation u 300 ppm. Relative Tiver weights were increased while absolute liver weights were
decreased in I, and F, males and females at 1000 ppm. The oftspring LOAEL is 300 ppm (21.8
meke/day) based on decreases in mean pup weightls. The oftspring NOAEIL is 30 ppm (2.3
mikg/das )

No adverse reproductive elfects were observed at any dose. Estrous ¢ycle length and periodicity,
sperm measures and sexual maturation measurernents were not performed; however there were no
indications ol treatment-related fortility abnormalitics in this study.  In a range-finding study,
reproduciive effects were seen at 1400 ppm (77,1 mgrkg/day) including reduced mating indices,
reduced pestation index, decreased mean implantation sites, decreased pup weight and increased
pup mortality. Under the conditions of this study. the reproductive NOAEL 18 1000 ppm (70.4
mg/kg/day inmales and 85.7 mg/kg/day in females), the highest dose tested. This study is
acceptabie {guideline) and satisfies the puidehne requirement for a 2-gencration reproductive
study (OPP TS 870.3800); OECD 416 in rat

A3A4 Chronic Toxicity

170.4306G Combined Chronic Toxicity/Carcinogenicity — Rat

In a combined chronic/carcinogenicity study (MRID 43868314), RPA 90946 (99.2% a.1.) was
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administered to 50 CD rats/sex/dose in the diet at dose Tevels o 0, 50, 150, 450 or 1000 ppm (0.
2.0.6.2, 159, or 431 mg/kg/day for males and 0, 2.6, 8.1, 25.5, or 58.6 mg/kg/day tor females)
for 23 months. In addition, a satellitc group of 10 rats/sex/group was included for sacrifice at 12
months.

Chronic texicity observed in females dosed at 450 or 1000 ppn (25.5 mg/kg/day or 58.6
mg'kg/day. respectively) included significantly decrcased body weight gains (14% and 22% lower
than in controls at 53 weeks) and an increased mcidence of periportal and pantobular hypertrophy.
Hepatoceliuiar hypertrophy was detected tn 30% (18/60) of the 450 ppm group females and 73%
of the 1000 ppm group females compared to 0-5% in the contrels and other treated groups. No
compound -related toxicity was noted in males at the HD'T of 1000 ppm (43.1 mg/ku/day).

The chronic LOAEL in females 1s 450 ppm, equivalent to 25,5 mp/kg/day, based on decreased
body weight gains and microscopic changes in the liver. The chronic NOAEL in females is 150
ppm, equivalent to 8.1 mg/kg/day. The chronic LOAEL 1n males is > 1000 ppm (HDT) and the
chronic NOAEL 1 males is 2 1000 ppmn. equivalent 1o 43.1 mg/kg/day.

Combined hepatocellular adenomas and carcinomas were increased (0.0, 1, i, 4) in females at
1000 ppm {58.0 me/kg/dav).

sine was constdered adeguate based o decreased body wetght wains and an increase -
Dosing was considered adequate based on dec o body weight ¢ and an increase i non
neoplastic lesions relative to the controls in the mid- and high-dose females. In addition, a
previous S4-month study in rats was terminated at 6 months due to excessive mortality at 1600
ppm dietary concentration. This study 1s classilied Acceptable/Guideline and satisfies the
gurdeline requirements for a chronic toxicity study (§83-1) and a carcinogenictty study (§83-2) on
the rat.

¥70.4100b Chronic Toxicity - Dog

fn & chroric oral dietary study (MRID 4336844 1) initiated 3/18/92 and terminated 3/22/93,
technical cyelanilide (97.4%) was adninistered to Beagle dogs. Five male and 5 temales per
group reccived doses of O ppm. 40 ppm. 160 ppim. or 640 ppra, equivalent to 0, 1.5. 5.3, and 21.2

mgkg/day for males and 00, 1.3, 5.2, and 21.5 mg/kg/day Tor females. Treatment-related effects
were seen in only the high-dose group of 640 ppm.

Males and temales in the high-dose group had decreased body weights at termination with
statistically significant decreases for males from wecks 46-32. Males in the high-dose group had a
weipht gamn of 0% compared to 28% for male controls while fomales in the high-dose group had a
weight gain of 1 compared 1o 23% for female controls ot termination, Livers of 3/5 high-dose
males had red and/or tan discoloration, rough surface, small size, cysts and/or nodules on gross
exuvm. Hitelogical findings i high-dose inales and female livers included centrilobular
degeneration and necrosis with subacuteschrome inflammation, post-necrotic scarring, and
regencrati »¢ hvpertrophy/hyperplasia; focal hemorrhages, hyperplastic bile ducts (males only),
vascular congestion, extramedullary hematopoiesis, and hbrown pigment in reticuloendothelial
celts and Fepatocellular eytoplasm. Brown prgment 1n cyvloplasm of epithelium lining the
convoluted tubules of the kidney was secn in high-dose dogs. Elevations of ALT and AST
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cnzyme valaes i high-dose males were progressive with time, effects beginning after 3 months of
treatment. Slight elevations of ALT enzyme values in high-dose females (p<0.05) and scrum
alkaline phosnhatase values 1 high-dose males occurred at termination. The increascs 1n enzyme
activity correlate with the gross and histological Tesions seen in the livers of high-dose animals.
Serum phesphorous was decreased 10 high-dose males and mid and high-dose females but was not
clearly relaled 1o treatment.

The LOAL ot 640 ppm (21.2 and 21.5 mg/kg/day for males/females) 1s based on decreased
welght gatr. gross and histological Hiver lestons and increases in ALT and AST enzyme levels.
The NOAFT 15 160 ppm (5.3 and 5.2 mg/kg/day tor males/lemales). This study i1s Core Guideline
and satisfivs the 83-1 guideline requirtement tor a chronic teeding study in dogs. Special Review
Criteria: hone.

A35 Carcinogenicity
#710.4200a- See above (Combined Chronic Toxicity/Carcinogenicity- Rat)
S71.4200b Carcinogenicity (feeding) - Mouse

In a mousc carcimogeniony study (MRID A3808312), RPA 90946 (99 2% a.i., Lot# DA 674) was
administerad to 60 CD-1 mice/sex/dosce i the dict at dose levels of 0, 50, 250, or 1000 ppim (0,
844180 0o Te8 mg/kg/day tor mates, and 0, 10,6, 52.4, or 206 my/kg/day for temales) tor 18
months,

At 1000 ppin male and female mice exhubited significant decrcases in weight gains. Liver
werghts in high dose animals were elevated significantly, relative to body weight, by 16% in high
dose males and 11% in high dose temales; absolute liver weight increased 10% in high dose
maies. The chronte LOAEL 1s 1000 ppm in males and females, equivalent to 168 mg/kg/day in
males and 200 mg/ke/day m females. based on decreased body weight gain and elevated liver
werghts, e chronic NOAEL in males and tfemaies 15 250 ppm, equivalent to 41.8 mg/kg/day in”
males and 5.4 mg/kg/day in females, respectivelv,

Under the conditions of this study, there was no evidence of carcinogenic potential. This study 1s
classified as acceptable and satisties the guideline requirements for a carcinogenicity study (§83-

by on the micuse.

A6 Viutagenicity

87051000 Boctenial reverse mwlation | Sodmonclla tepirimuriven. Vhe test with 98.09% a1, was regative mr all
tet strains up 1o cyvioloxic concentrations (23320 ng/plate -59; 5000 pg/plate
MRIY 43 65446 LS50}

Acceptabied nndeline

870 5100 Vacteniol teverse mutation | Safmaaetio ephomivn Escherichia cofi. Independentty performed
et trinls with 97 9% a. were negative up o doses (23330 pgiplate -59;
MEH) 425660008 SO00 ggiplate 89) that were eytotoxic for the majority of S noplrisuritm
Aceeptable Guidelne strains or up o the lighess concentrations tested (5000 paplate £ 59} in

£ Culi, . )
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870.5300. S o mammalian cell
geng mutalion st

MEID 43568440

Unacceptabe

Reportedly negative for inducing forward mutations at the hypoxanthine-
guanine phosphoribosyl transferase (HGPRT)Y locus in Chinese hamster
avary {CHO) cells exposed to test arbicle up to cylotoxic concentration
(AO0-K00 tgimTy £89. A repeat assay is required o confinn the slated
Unegalive”, especially under activation conditions.

8715300, /v virro mammalian celi
gene mutation test

MREID 4380811

Acceptable Guideline

Forward gene mutation m mammalian cells in vitro (CHO/HGPR T was
negative for mducing forward nmtations i hypoxanthine-guanine
phosphoribosyt rransferase (HGPRT) locus m Chinese hamster ovary
(CHO) cells exposed to test article up to cytotoxic concentrations (H00-
RO0 Lig/ml £59.

87,5395, A vive mammalian
ervthrocyie mivronucleus test mouse
MR 43505447

Acceptable Gundeling

Negative for inducing micronuclet in polychromatic erythrocytes of mice
rreated orally with a single dose of test article up 1o 225 mg/kg, which
caused ataxia und death.

8§710.3395, Y v mammalian
ervthreovt. micronuclens test: mouse
MRIEY 43848 204

Acceptable Guideline

Negative for iducing micronyeleated polychromatic evythrocytes {24, 48
and 72 hours post-dose) up 10 doses producing severe clinieal toxicity
(hvpoactivity. ataxia, dyspoea, death).

RIN.S375 0 hromaosomal aberration i
virre {est {CHO cells)

MRID 43168448

Acceptable Coideline

Chramosomal damage in CHO cells was positive for inducing siructural
chromasomal aberrations i Clunese hamster ovary (CHO) cell cultures,
willywithoul metabolic activation, to test article, but only at cytoroxic
concentrations, 200 Hg/ml - S9.and 1000-1250 pgimi +59.

ET0LA3T5 Clromoesomal aberration i
virre test TH O eells)

MRID 4362210
AcceptableCiideline

Negative for chiromaosomal damage in CHO cells without metabolic
activatinn al levels up to the cytoloxic doses (2204 pg/ml; 18- or 42-hour
cell treatments). Positive for chromoseomal damage m metabolically
activaled (459} over 2 narrow dose range (987-1270 pg/ml) that included
severely eytotoxic deses (21270 peg/ml- 13-hour recovery). Structural
aberrations and polyploidy cells were also significantly ncrcased at 1020
and 1270 ug/mi after 41-hour recovery time

870 5530 /o viverin vilro
1
unschedusd PNA synthesis (UDS)

MRID 44515601
Acceptat:le

No evidence ot induced inscheduled DNA synthesis in primary
hepatocyte celtures harvested (2-4 hours or 15-16 hours) trom Sprague
Dawley rats treated with cyelanilide at 0, 60, 120 or 250 my/kg.

| N - . . . i~ . - - e - .
The UDS stisdv was submitted as condifion-olregistration toxicology data. The original data evaluation record
(Dl TXE 0013902) executive swmmary was updated and the stedy was upgraded to Acceptable (TXR 00534472)

based o a vt of the study dar,

A3.7 Neurotoxicity

®70.6200 Acute Newrotoxicity Screening Battery
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In an acute neurctoxicity screening study (MR1D 43348436) twelve Sprague-Dawley rats/sex/group
were admiaisiered a single gavage dosc o0, 15,500 or 1530 mg RPA 90946 (tech, 98.8% a.i.)/’kg in corn
oil (3 mL/kp) Controls recetved an equal volume of the com oil vehicle only. Functional observational
battery (FOB) and motor activity tests were conducted prefreatment, on the day of dosing (day 0 at 6.5-7
hours post-dosing) and on days 7 and 14 post-dosing. Body weights and food consumption were
measured weekly., On Day 15, 6 rats/sex/group were subjected to perfusion and those in the control and
high-dose yroups underwent neuropathological examination.

There were no gross or histopathological findings that could be atributed to the test article
administration. FOB tests and motor activity tests reveated no treatment-refated cffects in animals of the
[5 or 50 mwkg dose groups. On Day 0, 5/12 males and 8/12 females in the 150 mg/kg group exhibited
a signiticantly (p<0.05 males: p<<0.01 females) increased incidence of resilient body tone upon removal
from thetr cages. This resitiency persisted through Day {in three males and one female. Females tn the
150 mg/ky group also exhibited signmificantly (p<0.01) increased gait incapacity (8/12 animals)
(accomparied by a delayed return of luindlimbs to the normal position in response to toe pinch),
knuckling of the forelimbs (8/12 ammals). and exaggerated,/slow abducted movement (7/12 animals).
Total activity counts were decreased 39% for high-dose males (p<0.01) on Day 0. A 23% decrease was
observed for females, but the difference was not statistically significant. Based upon gait abnormalities,
mcreased abdominal muscle tone, and slightly decreased motor activity test, a neurotoxicity LOAEL of
L30mgike s detined for male and female rats. The neurotoxicity NOAEL based upon these parameters
15 50 mg/g for male and female rats. Thas study is classified as Core Gudehne and satisties the
guideline requirements for an acute neurotoxicity study (§81-8) in rats.

870.6200 Subchronic Neurotoxicity Screening Battery

In a subchronic neurotoxicity screcmng study (MRID  43368435). twelve Sprague-Dawley
rats/sex/group were fed 0, 50,450 or 1200 ppm RPA 90946 (tech., 98.8%a.1.; approximately equivalent

Yoy

to 2.3,29.7 or 78.0 mg/kg/day tor males and 4.0, 35 8, or 93,9 mg/kg/day for fomales) in the diet for 12
weeks. Tunctional observational battery (FOB) and motor activity tests were conducled pretreatment,
and at weeks 4. 8, and 13, Body weights and food consumption were measured weekly. At the
corapleticn of the study, 6 rats/sex, group were subjected to perfusion and those in the control and high-
doxe groups underwent neuropathological examination.

Body weighis were 7-11% lower in mid-dose females on Days 42 to 91 (P<0.05 or P<0.01); terminal
body weighil gain was -27% less than controls. High-dose females exhibited 7-8% lower body weights
(P 0.05) oo Days 21, 42, 32, and 70; terminal body weight gain was ~18% less than controls.
Functional Observational Battery (FOB) tests showed a 28% (P<0.01) decrease in hindlimb splay
measurements in high-dose females at Week 13 when compared to controls.  Motor activity tests
indicated o sigmificant (P<0.05) increase in total activity counts in mid-dose females at Weeks 8 and 13
(31% and 309 increase, respectively, compared to controls).  Marked increases (however, nol
staiistically significant) in total activity counts were also observed in mid-dose temales at Week 4 (33%
increase) nd i high-dose females at Weeks 8 and 13 (20% and 32% increasc). There were no gross or
histopathedogical findings that could be attributed 1o the test articie administration. The LOAEL 15 450
ppro (35 8 mg/ke/day) based upon increased motor activity and decreased body weight in females. The
NOAEL < 20 ppm (4.0 mp/ke/day).
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This study is classified as Core Guideline and satisties the guideline requirement for a subchronic
neurotoxicity study (§82-7) in rats.
A.3.8  Metabolism

A70.7485  Metabolism — Rat

In a 7-day rat metabolism study (MRID 438683 10), [l._J-phcnyL]4(’]cyc:]anilidf: (>99% a1) was
admnistered to male and female CID rats (5 animals/sex/dose) by gavage as a single dose at levels
of 5 or 50 mkg, or as a single dose at 5 mg/kg following a 14-day pretreatinent with unlabeled
cycianilide 1t 5 mg/kg/day. Five additional rats/sex received a single 50 mg/kp oral dose ina 72-
hour study for metabohite 1dentification, and 3 rats‘sex/dose were given single 5 or 50 mg/kg
doses 1n a 7-day blood pharmacokinetics study.

[ l4(".}(." yelanihide was readily absorbed by rats Tollowing oral dosing; the low dose was absorbed
more rapidly than the high dose. Maximum plasima concentrations were attained within | hour of
the low dose. High dose females reached maximum plasima concentrations in 5 houts, versus 3
hours 1n high dose males.

There was o difference in the relative pattern of exceretion between male and female rats. After
FO8 howrs (he majority of the administered dose (single or repeated) was recovered in the urine
(57-66% ut dose) with 50-52% being recovered wn the first 24 hours. Fecal excretion accounted
for 27-40"% ot the low dose: 93-99% of the Tow doses were recovered in excreta atter 168 hours.
At 168 hours, approximately 30 and 60%, respectively, of the high dose was recovered in urine
anl feces. for a total recovery of 88-91% in excrera. Tissues in males and females accounted for
1.5 and 0 3% in the single low dose group. 0.60 and 0.65% in the repeated low dose rats, and 6.08
and 1.05% (rom the high dose. The relatively high percentage of the doses in tissues was
accounted for by accumulation in skin/tur, which was dose-related and more pronounced in males
m the smgle dose (5 or 50-mg/kg) groups. Concentration of radioactivity in skin/fur of males and
females. respectively, was 0.269 and 0.050 ppm trom the single low dose, 10.9 and 2.48 ppm
trom the «ingle high dose, and 0.14] and 0.162 ppm from the repeated low dose. Extraction and
HIPLC analysis of skin/tur radioactivity revealed a single component identified as the parvent
comnpound. Kidneys coptained (1L.028-0.045 ppm (single or repeated) and 0.2 1-0.27 ppm {single
high dosor et radioactivity, and the tissue/plasina ratios of radicactivity in kidneys were 4-5 for a
single low dise and 1.9-2.6 for a singte high dose.

Metaboliiz analysis revealed that evelanilide is not extensively metabolized, although it may
recdily form amine acid conjugates, Approximately 40% of the radioactivity from a single high
dose was cxercted in urine and feces as unchanged parent compound within 72 hours. A
methylated metabolite (RPA 93903) accounted tor£5%. Ten amino acid conjugates of
cyelanilide in feces (each at 0.11-5.22%) accounted for approximately 9-17% of the dose. Four
anmmo acid conjugates were detected in urine, each at 0.01-1.50%, totaling 1.46-2.52%. Also in
urine were glucostde and glucuronide conjugates at 1.49-2.54%. Recovery of radioactivity in the
metabolize Wentitfication study was =90% of the total radioactivity in the 72-hour feces and urine
samples wsod for analysis. The data indicate that the principal pathway for the elimination of
cyclanilisde from rats is vie renal exerction of the mtact parent compound and various amino actd
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conjugates. Methylation is a minor pathway.

This metabelsm study in the rat is classified acceptable and satisties the guideline requirement for
a metaboli<m study (85-1) in the rat.

870.7600  Dermal Absorption — Rat

In a dermai penetration study (MRID 43268317), Cyclanilide ([U-phenyi-"'C Cyclanilide, 98.8%

1, Lot 316%-043) was apphied to Charles River CRL:CD®BR male rats at dose levels of (1.044 mg
(0 004 me e ), 0.399 mg (0.032 mg/om yand 516 mg (0.413 mg/em’) per animal. A single
dermal application of the test material prepared in 1% carboxymethylcetlulose (CMC) was made
to the shaved dorsal skin (approximately 12.5 e’y of a total of 72 ammals (4 per time group/24
per dose) and the animals were monitored for absorption at 0.5, 1, 2, 4, 10 and 24 hours after
dosing. Sk washing occurred immediately prior to sacritice. Two control animals received
vehicle (176 CMU) only. A summary of the mean pereent absorption et each time point is
presented 1t the table below,

Derma] M)sox ptlon Rate Summan
Viean per u-n(aﬂc + of Dose Absorhed & In/On Skin
- R e
Dose level .54 ih ! h 4h 10k 24h
) [ TS AR AR TR AR T [ TS R Iﬂ"ﬁr—
Y S IR TR C R YRR I R TION INTE SR BT TR E i I RTINS IS KT IS RUTR IE T TO
}T(];{z'—kaf Ts0 T a7 (W TEas (o3 [em T (Efmwi“waifl 20 ]
oaiz e T L:»ET X5 [T2e {Ta7e Ta28 T 237 J2re0 | 20w |
a ata simraarizcd by reviewer fromm pages 25-34 ol the \quw ermt MRID 43862317,
¥ Abs radicactivity abeorvbed i of blood, carenss, urine, feces and vage wash)
FEAmount o :"a‘i:‘:lcti\-i[y fnron sk aftor skin wosds

The mean total recovery of applicd radioactivity ranged from 88-117% for all treatment groups.
Most ot the applied radiuactiviiw was recovered 1 the skin washes with a recovery range ot 49-
62 Yo at (L0304 mg/em’, §0-113% at .032 mg/em . and 75-100%6 at 0.413 mg/em . The site of
application accounted for a majority of the rematning radioactivity in the low and mid-daose
groups with 29-39% of the vadioactivity found in the skin application site for the (.004 myem”
group anc -1 1% for the 0.032 mg/em’ group. At the high dose, (1.7%-2.4% of the applied
radioacti+ ity was found at the application site with a magority of the radioactivity found in the
urine aticr . 4 hours (13%). Radioactivity present in the carcass at all exposure durations ranged
from 0.274-3.4% of the applicd dose. Negligible amounts of radioactivity were found in the
blood. 1 ess than 1.6% of the radicactivity was found in the feces for all doses and exposure
periods. Fhe mean percentage of absorbed radioactivity (represented as the sum of the percent
radioactivity found in blood. carcass, urine feces and cage washes) was 0.01%-1.99%, 0.02%-
3.8% and 101%-21.6% for 0.004, 0.032 and 0,413 mg/eny, respectively.

Total racicactivity absorbed clearly increased with increasing exposure ime tor all doses and the

highest apsorption rate consistently occurred at the 24 hour exposure duration. The total

radtoact: 1y absorbed increased with mereasing dose. This pattern of increasing absorption with
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increasing <ose 1s indicative of a skin irnfant. Tvpicaily tor a non-skin writant, radicactivity
decreases with increastng dose as the skin approaches saturation of penetration at higher doses.

Typieally, the highest dermal absorption factor {DAF), which usoally corresponds to the fowest
dose, 15 select for use in nsk assessment. Addittonallv. skin bound residues are typically
constderad absorbed unless data indicate otherwise. However, use of the ten hour DAF of 38.65%
(including bound skin residue) from the lowest dose is not recommended in this case. As noted,
this compund appears to be a dermal inmtant hased on the dermal absorption pattern.
Additionally. the very high radioactivity remaining in‘on the skin at the low dose (37.9% at ten
hours) 1s consistent with a dermal ritant, i.e. a skin irritating compound would reasonably be
expected 1o penetrate but not breach the skin barrier for svstemic uptake at a very low dose.
Consequently, in this case, the low dose 18 considered too low to provide meaningful dermal
absorption information. Therefore, a dermal absorption factor of 8.65% calculated the combined
radioactiv:ty absorbed and that remaining infon the skin at the ten hour cxposure duration for the
next highest dose tested (0.32 mg/ont) is considered more appropriate for use in risk asscssment
in this case,

Thus studv 10 the rat is acceptable/guideline and satisfies the guideline requirement for a dermal
penetration study (870,7600) 1n rats,

A.39 special/Other Studies
None
A4 References (in MRID order)

3368401 Robinson, K.; Brooks, W : Broxup, B. (1994) A Time of Peak Behavioral Eftects
Study ot a Single Orval Administration of RPA 90946 in Rats: Lab Project Number:
97324, Unpublished study prepared by Bio-Research Labs Ltd. 174 p.
4336843 Robmson, K.; Brooks. W.; Broxup, B. (1994) A 13-Week Dietary Study of the
Potential Effects of RPA 90946 on Behavior and Neuromorphology in Rats: Lab
Project Number: 97275, Unpublished study prepared by Bio-Research Labs, Ltd.
380 p.
43368430 Robinson, K_; Brooks, W.; Broxup, B. (1994} An Acute Study of ihe Potential
Fffects of Orally Administered RPA 90946 on Behavior and Neuromorphology in
Rats: Lab Project Number: 97274, Unpublished study prepared by Bio-Rescarch
Labs, Ltd. 575 p.
43368437 Auletta, C. (1991) A T'our-week Range-1inding Oral Toxicity Study of RPA-90946
in the Rat via Dietary Administration: Final Report: Lab Project Number: 90-3555.
Unpublished study prepared by Bio/Dynamics, Inc. 505 p.
43308455 Auletta, C.(1992) A 6-Week Oral Toxicity Study of RPA 90946 1 the Mousce via
Dictary Administration: Final Report: Lab Project Number: 91-3720. Unpublished
study prepared by Bio/Dvnamics, Inc. 310 p.
36845 Auletta, C. (1993) A Subchronic (3-Month) Oral Toxicity Study of RPA 90946 in
the Mouse via Dictary Administration: Final Report: Lab Project Number: 91-
3721, Unpublished study prepared by Bio/Dynamics. Ine. 593 p.
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Autetta, C. (1992) A Subchronic (3-Month) Oral Toxicity Study of RPA 909406 in
the Rat via Dictary Administration: Final Repert: Lab Project Number: 90-3556.
Unpublished study prepared by Bio/Dynamics, Inc. 534 p.

Auletta, C. (1994) A Chronic (12-Month) Oral Toxicity Study of RPA 90946 in the
Pog via Dietary Administration: F'inal Report; Lab Project Number: 91-3725.
Unpublished study prepared by Pharmaco LSR, Inc. 667 p.

Rodwell, D. (1990) A Screening Teratology Study in Rats with RPA 90946 Final
Report: Lab Project Number: 3147.46A. Unpublished study preparcd by
springborn Labs, fnc. 210 p,

Rodwell, D. (1990} Teratology Study 1n Rats with RPA-90946: Final Report: Lab
Project Number: 3147.71. Unpubtlished study prepared by Springborn Labs, Inc.
234 p.

Rodwell, D. (1990) Range-finding Teratology Study in Rabbits with RPA-90946:
Final Report: Lab Project Number: 3147.72. Unpublished study prepared by
Springborn Labs, Inc. 128 p.

Rodwell, D. (1991) Teratology study in Rabbils with RPA-90946: Final Report:
Lab Project Number. 3147.73. Unpublished study prepared by Springhorn Labs,
Inc. 222 p.

Lawlor, T. {1992) Mutagenicity Test on RPA-909406 in Saimonella™Mammalian-
Microsome Reverse Mutation Assay (Ames Test): Final Report: Lab Project
Number: 14777-0-401. Unpubhished study prepared by Hazleton Washington, Inc.
3 p.

Murli, H. (1994) Mutagenicity Test on RPA 90946 in an In vivo Mouse
Micronucteus Assay: Final Report. Lab Project Number: 15990-0-45C 0.
Unpublbished study prepared by Hazleton Washimgton, Inc. 43 p.

Murli, H. (1994) Mutagenieity Test on RPA 90946 Measuring Chremosomal
Aberrations in Chineese Hamster Ovary (CHO) Cells: with a Confurmatory Assay
with Multiple Harvests: Frmal Report: Lab Project Number: 13990-0-437C0O,
Unpublished study prepared by Hazleton Washinglon, [nc. 58 p.

Cifone, M. (1994) Mutagenicily Test on RPA 90940 in the CHO/HGPRT Forward
Mutation Assay: Final Report: Lab Projece Number: 15990-0-4335. {Unpublished
study prepared by Hazleton Waslungton, Inc. 29 p.

Auletta, C.(1993) A 6-Week Oral Toxicily Study of RPA 90946 it the Dog via
Dietary Administration: Final Report: Lab Project Number: 91-3724. Unpublished
study prepared by Blo/dvnamics, Inc. 163 p.

Auletta, C. (1994) A 24-Month Oral Toxweily/Oncogenicity Study of RPA 90946 1n
the Rat via Dietary Administration: One-vear Interim Final Report: Lab Project
Number: 92-3844, Unpublished study prepared by Pharmaco LSR, Inc. 1487 p.
Auletta, . (19955 A 4-Week Oral Toxicity Study of Cyclanilide (RPA 90946) in
the Rat via Dictary Adminstration: Audited Terminal Status Report: Lab Project
Nuamber; 95-2402, Unpublished study prepared by Pharmaco LSR. 260 p.

Lawlor, T. (1993) Muagzenicity Test with Cyclanilide (RPA 90946) 1n the
Salmoneila--Fscherichia coli/Manmmalian-Microsome Reverse Mutation Assay
(Modified Ames Test) with a Confirmatery Assay: Amended Final Report: Lab
Project Number: 17013-0-400R: 17013-A1. Unpublished study prepared by
Corning Hazleton, [ne. 435 p
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Murli, H. (1995} Mutagenicity Test on Cyelanilide (RPA 909406) in an in vivo
Mouse Micronucleus Assay: Final Report: Lab Project Number: 17013-0-455C0O.
fInpublished study prepared by Corning Hazleton, Inc. 46 p.
Murli, H. (1995) Mutagenicity Test on Cyclanitide (RPA 90946): Measuring
C'hromosomal Aberrations in Chinese Hamster Ovary (CHO) Cells: With a
Confirmatory Assav with Multiple Harvests: Final Report: Lab Project Number:
17013-0-437C'0: 437CO. Unpublished study prepared by Corning Hazleton, Inc.
S5p.
Cifone, M. (1995) Mutagemeaity Test on Cyclamhide (RPA 90946) i the
CHOMGPRT Forward Mutation Assay with a Confirmatory Assav: Final Report:
{.ab Project Number: 17013-0-435R: 22207, Unpublished study prepared by
Corning Hazleton, Inc. 38 p. '
Trutter. J. {1993) 21-Day Dermal Toxicity Study in Rabbits with RPA 90946: Final
Report: Lab Project Number: HWA 650-188. Unpublished study prepared by
Hazleton Washington, [nc. 185 p.
Auletta, C. (1995) An 18-Month Oncogenicity Study of RPA 90946 in the Mouse
via Dietary Administration: Final Report: Lab Project Number: 91-3722.
Unpublished study prepared by Pharmaco TSR, Inc. 2208 p.
Tyl R.; Myers, C. Mare, M. {1994 Two-Generation Reproductive Toxicily Study
of RPA 00946 Administered in the Feed to CD (Sprague-Dawley) Rats: Final
Report: Lab Project Number: 65C-5250: R'T1-426. Unpublished study prepared by
Research Triangle Instituie. TESS p.
Auletta, C. (1995} A Chronie Oral Toxieity/Oncogenicity Study of RPA 90946 in
the Rat via Dictary Adnunistration: Final Report: Lab Project Number: 92-3844,
Unpublished study prepared by Pharmaco LSR, Inc, 344 p.
Cifone, M. (1995) Mutagenicity Test on RPA 90940 in the CHO/HGPRT Forward
Mutation Assay: Revised Final Report: Lab Project Number: 15990-0-435: 22207,
Unpublished study prepared by Hazleton Washington, Inc. 31 p.
Fisher, P. (1995) Cyclanthide: Absorption, Distribution, Metabolism and Excretion
i the Rat: Lab Project Number: SA 92184 92184 STUDY SA 92184,
LUnpublished study prepared by Rhone-Poulenc Agrochimie. 170 p.
Cheng, T. (19495} Dermal Absorption of {(carbon 14)-RPA0YD946 in Male Rats:
{Preliminary and Detimtive Phases): Final Report: Lab Project Numiber: 6224~
217 HW16224-217. Unpublished study prepared by Hazleton Wisconsin, tne, 171
D
Auletta, €. (1995) A 4-Week Oral Toxicity Study of Cyelanthde (RPA 90946) in
lhe Rat via Dietary Administration: Final Report: Lab Project Number: 95-2402.
Unpublished study prepared by Huntingdon Life Sciences. 349 p.
Auletta, (. (1996) Historical Contro) Data to Support MRID No. 43868314: A
Chronic Oral Toxicity/Oncogenicily Study of RPA 90946 in the Rat via Dietary
Administration: Fab Project Number: 92-3844. Unpublished study prepared by
Huntingdon Life Sciences. 10 p,
Powell. G. (1990) Two-Cencration Reproductive Toxicity Study of RPA 00946
Administered in the Feed (o CD (Sprague-Dawley) Rats: Addenduwin to Final
Report: Lab Projcet Number: 45124: RPAC 45124, Unpublished study prepared by
Rhone-Poulenc Ag Co. 8 p.
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44339904 Cifone, M. (1997) Mutagenicity Test on Cvelanilide (RPA 90946) in the
CHO/HGPRT Forward Mutation Assay with a Confirmatory Assay: Revised Final
Report: Lab Project Number: CHV 17013-0-435R: 17013-0-435R: 17013-0-435.
Unpublished study prepared by Corning Hazleton, Inc. 39 p.

44518601 Ham, A. (1998) Cyclanilide: in Vivo/In Vitro Unscheduled DNA Swnthesis in Rat
Primary Hepatocyte Cultures at Two Timepomts: Amended Final Report: Lab
Project Number: 18871-0-494. Unpublished study prepared by Cevance
Laboratories, Inc. 41 p.

TXR 0012172 G Ghalig 02/19/1997: RIDPeer Review Report of Cyclanilide.

TXR 001280 EBudd: 04/09/1997: Carcinogenicity peer review decision.

Appendix B: Metabolism Assessmient

B.1 Wictabolism Guidance and Considerations

N/ALC This 1+ a non-tood use on ornamentals and cut flowers.

Appendix C: Tolerance Reassessment Summary and Table

N/ AL Thi= o a non-tood use on ornamentals and cut flowers.

Appendix D: Review of Human Rescarch

Studies reviewed for ethical conduct:

No MRIIZ - 2HED Surrogate Exposure Guide

00031056 Feldman, R Matbach, HL.1. (1974) Percutancous penetration of some pesticides

and herbicides 1 man. Toxicotogy and Applicd Pharmacology 28(7):126-132. (Also In

unpublished submission received Apr 230 1980 under 10279-7; submitied by Purdue Frederick

Co , Norval<. Conn; CLD:242321-R)

Studies reviewed by the Human Studies Review Board:

44416201 Giedhall, A. (1997) Dichlorvos: A Study to Investigate Erythrocyte Cholinesterase

fnthibition Following Oral Administration to Healthy Male Volunteers: Lab Project Number:
XH31700 w0341 C05743. Unpublished study prepared by Zeneca Central Toxienlogy Lab. 104
p.
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