


an 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ] VT /V\ Fe
g WASHINGTON, D.C. 20460

' OFFICE OF
July 27, 1998 . ’

PREVENT ION, PESTICIDES AND
" TOXIC SUBSTANCES
‘Memorandum
Subject: Isoxafiutole - 123000: Revised Health Effects Division Risk Characterization

Document for the First Food Use of Isoxafiutole in/on Corn (6F4664).

i 4

PRATS Case Numbers: 287353

E -PRATS DP Barcode Numbers: D243997, D244211 D245421, D245783
From:- Barbara Madden% : | .‘

Risk Characterization and Analysrs
Health Effects Division (7509C)

T HROUGH%\/Steve Knrzner Branch Senior Scientist QW\\,\DW
Risk Characterization and Analysis Branch
Health Effects Division (7509C) .

TO: Daniel Kenny/Joanne Miller PM Team 23
Herbicide Branch
Registration Division (7505C)

‘

The Health Effects Division (HED) of the Office of Pesticide Programs (OPP) completed -
a human health risk assessment for the use of isoxaflutole on corn on February 5, 1998. Since
that time the registrant has submitted three mutagenicity studies on isoxaflutole’s terminal .
metabolite, RPA 203328; additional information regarding the rabbit developmental toxicity study
was submitted; the acute anticipated residues, acute dietary (food-only) risk estimates and acute
aggregate risk estimates have been revised; and OPP's FQPA 10x policy’ regardlng

occupational exposure has been’ revrsed ThIS updated- nsk assessment rs in response to the
|tems listed. - .

The hazard assessment for |soxaﬂutole was promded by Sanjrvanl B Dlwan Ph: D of

. Toxicology Branch II; the residue chemistry data review by George F. Kramer, Ph.D. of -
Registration Action Branch I, the dietary risk assessment by Brian.Steinwand of Chemistry and

Exposure Branch | (CEB |), the worker risk assessment by Tracy Keigwin of CEB | and the water -

exposure assessment by. James Breithaupt of the Environmental Fate and Effects Division
(EFED)

I. EXECUTIVE SUMMARY

In the previous HED risk assessment (Memo from Madden, 2/5/98; HED concluded that
residues of metabolite RPA 203328 in surface water and ground water used as drinking water
may contribute significantly to the aggregate human heaith risk for cancer considering the
proposed corn use.” The registrant submitted additional structural activity relationship (SAR)
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mformatlon mutagenicity information- (prellmlnary in nature) and three additional mutagenicity
studies on the RPA 203328 metabohte

An Ad Hoc Metabolism Committee met (3/23/98) and reviewed the additional structural
actlwty relationship (SAR) and mutagenicity information. The Committee concluded that
pending completion of the review, with an-acceptable rating, of the additional mutagenicity
studies, RPA 203328 does not pose a special toxicological concern as to carcinogenic
toxicity. HED has since reviewed the three additional mutagenicity studies (MRIDs 44545301,
4454302, & 44545303) and there was no indication of any mutagenic, clastogenic or aneugenic
effect associated with RPA 203328 in’ any of the three studies. However, the proposed
.analytical enforcement method.for plants involves hydrolysis of isoxaflutole to RPA 202248
conversion of RPA 202248 to RPA 203328, and then derivatization-of RPA 203328'to a methyl
ester for GC analysis. Accordingly, even though there may not be carcinogenic toxicity concemns
with RPA 203328, it will need to be.included in the dietary risk assessment for food commodities.
Therefore, RPA 203328 will not be includtd i in an aggregate cancer risk assessment.

.+ .and HED’s concerns for aggregate cancer Tisk for metabollte RPA 203328 are resolved

. ‘Because there is mcreased sensitivity to offspring and RPA 203328 is a‘rat metabolite,
the Ad Hoc Metabolism Commlttee concluded that the registrant should perform a -
.developmental toxicity study in rats using RPA 203328 to further characterize the toxicity of RPA
203328. .Until review of a developmental study on RPA 203328 HED will not exclude RPA

203328 from risk assessments based on a developmental endpoint (i. e., acute dietary risk
assessments) .

Rhone-Poulenc Ag Company also submitted additional information (MRID 44513701)
regarding the results of developmental toxicity studies i inrats and rabbits. The Registrant
requested that the Agency reconsider the selection of the lowest dbservable effect level (LOEL)

i for developmiental toxicity'in the- rabbit study as an.endpoint for the acute dietary risk
. - assessment for the female populatlon of 13+.>Toxicolegy Branch | has reviewed the. re-analysis

of the restuilts of developmental toxicity studies.in rats:and rabbits. . The Agency. maintains its _

. “position regardlng the no-observable effect level (NOEL) and LOELs for deVeIopmentaI and

maternal toxicity in these studies and does not see any need to change the endpoint for acute

. . dietary risk assessment for females 13+. ‘As-aresult a margm of exposure (MOE) of 3000 is st||l

, required forthe females13-l-subpopu\at|on A

, In the previous HED nsk assessment (Memo from Madden 2/5/98) HED concluded that
the high end MOE for the subpopulatlon 6f Females, 13+was 500,-and was cause for concern
given-the need for a MOE of 3000." Drinking ‘water levels of concern (DWLOCs) were not- o
calculated for acute aggregate risk estimates at that time since:- acute dietary risk estimates for -
-food alone were cause for-concern., Since that time the acute anticipated residues have been V
revised and therefore, the acite dletary risk estlmates were recalculated. The high’end MOE for -

- the subgroup of Females, 13+ is 10, 000 and is no cause for-coricern given the need fora MOE
of 3000. The high end MOEs for the remammg populatlons all exceed 125,000, and - .
demonstrate no acute dietary concern given the need for a MOE of 1000 for the general
populatlon lncludmg infants and children. :

_ 'DWLOCs far acute exposure were calculated for isoxafiutole and its metabolites RPA .
202248 and RPA 203328 in surface and grouind water. The maximum estimated :
.concentrations of isoxaflutole and its metabolites RPA 202248 and RPA 203328 in surface and



ground.water were less than HED's levels of concern for acute exposure in drinking water for
the general population, females 13+ and children. Therefore, HED concludes with reasonable
certainty that residues of isoxaflutole and its metabolites RPA 202248 and RPA 203328 in
drinking-water do not contribute significantly to the aggregate acute human health risk at the-
present time con5|der|ng the uses- proposed in this action for registration.

A April 15, 1998 memo from B. Tarplee, Executive Secretary of the FQPA Safety Factor
Committee states that although occupational exposure was identified as .a population subgroup
in the FQPA Committee report (memo 4/3/98), it is NOT appropriate to apply the FQPA Safety
Factor to occupationally exposed.workers. Risk to workers from short and intermediate
.exposure do not exceed HED’s level concern (a MOE of 300) under a long sleeve shitt, long
pants and chemical resistant glove clothing scenario. - However, due to the developmiental
concerns associated isoxaflutole, HED recommends that a chemical resistant apron be worn
when mixing/loading and cleaning equrpment

Outstanding data requirements (&l drscrphnes) are revised as follows o RERRECIN :
. _ A developmental neurotoxrcrty study i in rats is requrred based on the evrdence of -
“neurotoxicity as well as the-lack of assessment of susceptibility. of the offspring in

functional/neurological development in the standard developmentallreproductlon toxrcrty
studres :

« °  Because there is increased sensitivity to offspring and RPA 203328 is a rat metabolite -
the Ad Hoc Metabolism Committee concluded that the registrant should perform a
. developmental toxicity study in rats using RPA 203328 to further characterize the toxicity
of RPA 203328. Until review of a developmental study on RPA 203328 HED willnot .
exclude RPA 203328 from risk assessments based or a developmental endpomt (1 e.,
acute dretary risk assessments).

:;' ,
~e-:  Field accumulatron studies i |n rotational cropS'are required to deterrnlne the appropnate o
plantback intervals andfor the need for rotational crop tolerances These studres should
,be performed in accordance wrth OPPTS Test Gurdellnes 860 1900

e Revrsed version of the analytlcal enforcement method for p!ants. i
L Revrsed version of the analytrcal enforcement method for ammals AN -~
e Revised Sectron F.

_ Until hmrted fi eld trial data are submrtted revrewed and’ found acceptable crop rotatlon
restrictions are required. The end-use product labél should contain a ‘statement Ilmltlng the
plantmg of rotational crops to 6 months after apphCatlon . v *
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A. Physuca| and Chemlcal Propertles Assessment -

1. SCIENCE ASSESSM ENT

Isoxaflutole is the ANSI accepted name for the active ingredient 5-cyclopropyl-4-
isoxazolyl [2-(methy|sulfony|)—4—tnﬂuoromethyl) phenyl] ketone. The OPP pesticide chemical
code for isoxaflutole is 123000. Isoxaflutole is also identified as RPA 201772. The reglstrant
has identified isoxaflutole as one of-a new class of benzoyhsoxazoles

The chemlcal structure for |soxaﬂutole is:

1. Identification of Active Ing redient

Rhone—PouIenc Ag Company submitted product chemistry data for 98% isoxaflutole

" “technical grade actlve mgredlent (T GAI) Findings from review of this data are in the Table 1

below

1| Table 1., Physnca1 and Chemiical PrOpertles for Rhone—PouIenc 98% TGA!

Color SN _MRID 43573203 " yelow ~ - VS

Physical State’ -~ - _MRID43573203° | grnular powder. |

Odor - - | " MRID43573203 | siight acefic acid-ike odor

Melting Point - . MRID43673203 135136'¢ 1 C (deomposes &t 160 ©
Boling Point . .. | MRID43573203 | solid at room température

‘Density, Bulk Densi.ti.’ 6r‘. o : M_R]D 435'?3503 1419 20 CIZOC(spemﬁc grawty) i
1l Specific Gravity _ i s - .1 4169/mLat20  C (density). - .
Solubity . . | MRID43573205 | 0,00062:9/100 riL in water {pH 6.5)

/| 0:00068 g/100 mL in pH 5 buffer
29.3 g/100 mL in acetone

23.3 g/100 mL in acetonitrile

14.2 g/100 mL in ethyl acetate |
34.6 g/100 mL in dichloromethane
0.010 g/100 mL in hexane .

3.12 g/100 mL in toluene -

1.38 g/100 mL in methano:

*.0.076 /109 mL in 1-octanol




Table 1. Physical and Chemical Properties for Rhone-Poulenc 98% TGAI.

Vapor Pressure

MRID 43573208

1.0x10®% Paat25C

Dissociation Constant

MRID 43573204

not determined: sblubility in 3% acetonitrile or
methanol was too low for potentiometric
determination.

B. Human Risk Assessment

1. Hazard Assessment *

[ d

Octanol/Water Partition MRID 43573206 . P=219(logP=234)at20C .
“Coefficient T :
pH " MRID 43573204 4.6 at 25 C (1% w:v aqueous suspension
) : ' cohtaining 2% acetonitrile, v:v)
Stability . MRID 43573207 Stable for 14 days at elevated temperatures

(54 C) and under simulated sunlight; stable in
the presence of iron, tin, and aluminum
-powders at 30-150 C;-degradation occurred in

1 the pre'sence of femc chlonde at 40-90 C.

The registrant has submitted toxicology data to ,suppbrt the registr‘ation.of.is'qxaﬂ'utolef R
All toxicology studies discussed below are acceptable unless otherwise noted.

a. Acute Toxicity

The acute toxmty data on technical grade lsoxaﬂutole and its metabolltes are S
summanzed in Table 2 and 3 bejow.

Table 2. Acute Toxnc&ty of TGAI Isoxaﬂutole

. " _§ No. ‘| Study Type ‘MRID No | ’Results R \ Toxn_crty'cﬁgory
811 - | Acuteoral. | 43873012 L[>50>5000mg_g“.- R PEURI AR
81-2 \ Acutééermal‘- | 43573213~ ° | -LD50>2,000 gk - . I A
813 . | Acute inhalation 43573214 " [1CS0>E2amg |- v -
814’ . Primary Eye: Irntatlon 43573215 ° - .N<on'-ir.ri'tat'ing. - o R A

81/6 . | Primary Skinlrritation 43573216 - | Nondmitating - 1w
81-6 Dermal Sensitizatiéfn | 43573217 Non—§ensifLZ§r L ' " NA <




Table 3. Acute Toxicity of Metabolites of Isoxafiutole

§ No. Study Type _ -MRID No. Results Toxicity Category
81-1 Acute Oral - 43904810 LDy, >5,000 mglkg - \Y
) RPA 202248 . ' ‘
81-1 Acute Oral- " | 43904812 LDy, >5,000 mg/kg . : v
RPA 203328 . : '

b. Subchronic Toxicity

In a 21-day dermal toxicity study (MRID 43573219) in rats, 8 CD rats/sex/group were.
treated topically with dosages of either.10, 100 or 1000 mg/kg/day of isoxaflutole eight hours per
- day for 21 days. The test material was applied using 0.5% wiv methylcellulose in purified water
. daily at a volume-dosage of 2 ml/kg bodyweight. Treatment-related marginal increase in relative

liver weight was observed in both sexes of rats at 1000 mglkglday This finding was considered
‘as an adaptive response to isoxaflutole treatment. There were no differences between the
control and treated groups in any of the other.parameters measured. The system:c toxicity
lowest observable effect level (LOEL) is greater than 1000 mg/kg/day for males and females; the
systemic toxicity no observable effect level (NOEL)is 1000-mg/kg-or greater for males and
females. The dermaltoxicity LOEL is greaterthan 1000 mg/kg/day for males and females; the
dermal toxmlty NOEL is 1000 mglkg/day or greater for males and females.

In a 28-day oral subchronic tox1c1ty study (MRID, 43904813) RPA 203328 (a metabolite

" of |soxaﬂutoIe) was administered in the-diet to male and female Charles River France, Sprague-
Dawley rats (10/sex/dose) at dosage levels of 0, 150, 500,:5, 000, or 15,000 ppm ©,
11.14,37.57,/376.96 or1,117.79 mgl/kg/day in males.and.12.68,-42.70, 421.53 or- 1268.73
-mg/kg/day'in females;, respectlvely) for 28 days. -Among males, a slightly lower unnary pH at

15,000 ppm and mirfimally higher urinary refractive index at 500 and 15,000 ppm were noted. In
the absence of adverse effects on other parameters, these changes were considered as a
normal physiological. response to ingestion of an acidic compound. There were-no compotind
related adverse effects on survival, clinical S|gns body. weight, food consumption, clinical * -
chemistry, hematology. ‘and gross or microscopic pathology. The LOEL is greatef than 1,117.79
mglkglday in males and 1,268.73 mig/kg/day in females {15, 0000 Ppm). The NOEL for both
sexes is 1,117.79 mg/kg/day in males and 1 268 73 mglkglday in females (15 0000 ppm)

e Chronlc Tox:mtlearcmogemcuy

In a chronic toxicity study (M RID 43573218) |soxaﬂutole was- admlnlstered to five beagle
dogs/sex/dose in the diet at dose levels of 0, 240, 1 ,200, 12,000, 0r:30,000 ppm (0, 8.56, 44.81,
and 453 mg/kg/day, respectively, for males; 0, 8.41, 45.33, 498, or.1,254 mg/kg/day,
respectively, for females) for 52 weeks. The 52 week mean intake value for males.in the 30,000
ppm treatment group was not available because all dogs in that group were sacrificed after 26
weeks due to severe chronic reaction to the test substance. The LOEL is 453 mg/kg/day for
males; 498 mg/kg/day for females (12,000 ppm), based on reduced weight gains compared to’

-




controls and intravascular hemolysis with associated clinical chémistry and histopathological
findings. The NOEL is 44.81 mg/kg/day for males; 45.33 mg/kg/day for females (1,200 ppm).

In a combined chronic toxicity/carcinogenicity study (MRID 43904806), isoxaflutole was
continuously administered to 76 Sprague-Dawley rats/sex/dose at dietary levels of 0, 0.5, 2, 20
- or 500 mg/kg/day for 104 weeks. An additional 20 rats/sex/group were treated for 52 weeks, -
after which 10 rats/sex/group were sacrificed and the remainder were held for a maximum of
eight weeks .without treatment-in order to assess reversibility of treatment-related changes. -
. Evidence of systemic toxicity observed at 500 mglkglday in one or both sexes included:
abnormal gait, limited use of limbs, lower body weight gains and food consumption, decreased
food efficiency durjng the first 14 weeks of the study, elevated cholesterol levels throughout the
. 104-week study, increased absolute-and relative liver weights, and thyroid hyperplasia.
Increased incidence of periacinar hepatocytic hypertrophy, portal tract (sénile) bile duict changes,
focal cystic degeneration of the liver was observed in males-at 20 mg/kg/day and greater,-
females at 500 mg/kg/day. Eye opacity, gross necropsy-changes in'eyes, cornéal lesions,
:. degeneration of sciatic nerve and thigh muscles was observed in. males-at 20 mg/kg/day and
-* higher doses and in females at 500 mg/kd/day. The chronic LOEL is 20 mglkg/day based on’

liver, thyroid, ocular, and nervous system toxucrty in males and hver toxrcrty in females The.
chronic NOEL is 2. Omg/kglday

Under the conditions’of this study, isoxaflutole induced benign.an_d malignant tumors‘of -

the liverin both sexes at 500 mg/kg/day hepatoceliular adenomas (in 14/75 in males and 29/74
in females vs.-2/75 and 4/74 in the control group rats) and. hepatocellular carcinomas (17/75 and .
24174 vs. 575 and 0/74 in the controls, respectively). ‘Combined incidences of liver-
adenomal/carcinoma in males and females were 31/75 and 46/74, respectively, with animals
bearing carcinomas in the majority. Thyroid follicular adefiomas occurred with increased” -
frequency'in 500 mg/kg/day males (15/75 vs 3/74in controls) The-above tumor inciderices.” -
exceeded the historical incidence of these tumors for this: straln in this laboratory. The study
demonstrated that isoxaflutole is carcrnogemc to rats at a dose: of 500 mg/kg/day: The chemical .
-was ad mlnlstered ata dose sufficient to test its carcinogenic potentlal At 500 mglkg/day, there-
were alterations in most of the parameters measured mcludmg -clinical signs of toxicity, body
weight gain, food consumption, food conversion:effic iciency, ~and clinical as well as post-mortem-
pathology: Thyroid stimulating hormone (TSH) was ot measure in this study. However, special -
study (MRID 43904818) investigating the mechanism of action of isoxafiutole: on the thyroid, :
- (discussed in sectjon j. Q_thﬂomgl@nﬂd_e@mns) tested at the same dosés-as thls

study, TSH was mdrrectly meastired since, there was a: S|gmf cant reduction in T, level and
thyroid gland weights were srgmf cantly- increased. “Thése Tesults were sufficient to support the
. -hypothesis that isoxaflutole may have ihduced thyroid tumors |n male rats through a dlsruptron in

the thyrord-prturtary hormonal feedback’ mechamsms o

Ina 78-week carclnogemcrty study (M RID 43904807) |soxaﬂutole was fed in dlet fo 64 or
76 mice/seéx/dose at dose levels of 0, 25, 500, or 7,000 ppri daily.(means of 0, 3. .2, 64.4, 0r -
977.3 mg/kg/day, respectlvely, for males; and 0, 4.0,.77.9, or 1161.1 my/kg/day, respectively:for
females). Interim sacrificés were made at 26 weeks (12 mice/sex at'the 0 and 7,000 pmdoses)
and at 52 weeks (12 mice/sex at all dose levels). Isoxafiutole had no significant effect on the
survival of animals. Systemic.signs of toxicity in the treated groups included: decreased-body
weight gain in both sexes at 500 ppm and 7,000 ppm and for females at 25 ppm group; food
consumption was unaffected except food efficiency was lower for both sexes at 7000 ppm
during the first 14 weeks of the study; absolute and relative/body liver weights were significantly
increased in both sexes at 7,000 ppm and at 500 ppm relative liver weight was increased in

.
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males at 52 weeks and in females at 78 weeks; gross necropsy at 78-week sacrifice revealed
increased occurrences of liver masses in'both sexes at 7,000 ppm; non-neoplastic lesions of the

_liver occurred at 52-week sacrifice in males at 500 ppm and in males and females at 7,000 ppm.
At termination, the 500 ppm group males exhibited increased incidence of hepatocyte necrosis.
At 7,000 ppm, significant increase in non-neoplastic lesions in both sexes included periacinar
hepatocytic hypertrophy, necrosis, and erythrocyte-containing hepatocytes. In addition, males at
the high dose had pigment-laden hepatocytes and Kupffer cells, basophilic foci, and increased
ploidy; extramedullary hemopoiesis. in the spleen was noted in both sexes; increase incidences
of hepatocellular adenoma and carcinoma were observed in both sexes at 7,000 ppm in the 52-
week and 78-week studies.

Among scheduled and unscheduled deaths in the 78-week study, there were S|gn|f icant
occurrences of hepatocellular adenomas in 27/52 males (52%) and 15/52 females (29%), and
‘carcinomas in 17/52 males (33%) and 4/52 females (8%;non-significant). The incidences of
these tumors exceeded the correspondlng historical incidence with this species, in this
laboratory. Combined adenoma and carcinoma incidences at 7,000 ppm were 73% for males
and 35% for females. At 500 ppm, the incidences of 17% adenomas:and 15% carcinomas in
males and 2% adenomas in females were not statistically significant; but exceeded the:means
for historical controls. The 52- and 78:week studies revealed a dose-related decrease in the first
occurrence of carcinomas in males; the earliest carcinomas were observed at 78, 71, 52, and 47
weeks at the 0 through 7,000 ppm doses. There were no carcinomas in females up to 78 weeks
at 0, 25, or 500 ppm, although, the earliest fi ndmg at 7000:ppm was at 60 weeks

The LOEL for this study is 64.4 mg/kg/day for males and 77.9 mg/kg/day for females
(500 ppm), based on decreased body weight gains, increased liver weights, and increased
- incidences of histopathological liver changes. The NOEL is 3.2 mg/kg/day for males and 4.0
mg/kg/day for females (25 ppm). - Although body weight was decreased marglnally in females at
25 ppm, there were no corroborating fi ndlngs of toxwlty at this dose.

‘ Under conditions of this study, |soxaﬂutole appears to‘induce hepatocellular adenomas
and carcinomas in male and female CD-1 mice. The chemlcal was. tested at doses suffi cnent to
. measure its carcinogenic potéential.

d. Developmental Toxicity

In a developmental toxmlty study (MRID# 43573220) |soxaﬂutole ‘was admlnlstered to
‘twenty-five female Sprague-Dawley rats by gavage at dese levels of 0, 10, 100, or 500 * -~
mg/kg/day. from gestational days 6-15, inclusive. Maternal toxwlty observed at 500 mglkglday,
was manifested as an increased incidence of salivation; decreased body weight, weight gain,
and food consumption dunng the dosing period: The maternal LOEL is 500 mglkglday, based on’
increased incidence of clinical signs and decreased body weights, »body welght gains and food -
consumption. The maternal NOEL is 100 mg/kg/day. ,

Developmental toxncuy, observed at 100 and 500 mg/kg/day, were mamfested as
increased incidences of fetuses/litters:with various anomalies: growth retardations (decreased
. fetal body weight; increased incidence of delayed ossification of sternebrae, metacarpals and
_ metatarsa!s). In addition, an increased incidence of vertebral and rib anomalies and high
incidence of subcutaneous edema were observed at 500 mg/kg/day. The incidences of these -
anomalies were higher than the concurrent control values and in some cases exceeded the
range for historical controls. The LOEL for developmental toxicity is 100 mg/kg/day, based on

8



decreased fetal body weights and mcreased incidences of skeletal anomalxes The
developmental NOEL is 10 mg/kg/day. :

In a developmental toxicity study (MRID# 43904808), isoxaflutole was administered to
twenty-five female New Zealand White Rabbits by gavage at dose levels of 0, 5, 20, or 100
mg/kg/day from gestational days 6-19, inclusive. Maternal toxicity, observed at 100 mg/kg/day,
was manifested as increased incidence of clinical signs-(little diet eaten and few feces) and
decreased body welght gain and food consumption during the dosing period. The maternal
. LOEL is 100 mg/kg/day, based on increased incidence of clinical signs, decreased body weight

gains and. food consumptlon The maternal NOEL is 20 mg/kg/day.

Developmenta| toxicity, observed at 5 mg/kg/day consisted of increased incidence of

27th pre-sacral vertebrae. Additional firidings noted at 20 and 100 mg/kg/day.were manifested
as increased number of postimplantation loss and Jate resorptions, as well as growth :
retardations in the form of generalized reduction in skeletal ossification, and increased mmdence
of 13 pairs of ribs. At 100 mg/kg/day, an increased incidence of fetuses with incisors not -
- . erupted was also observed. Incidences of these anomalies, on a litter basis, were higher than
. the concurrent control values and in some ‘cases exceeded the range for historical controls. The

LOEL for.developmental toxicity is 5 mg/kg/day, based on increased mc:dence of fetuses with
- 27th pre-sacral vertebrae. The developmental NOEL was not established.

e. Reproductive Toxicity

In a 2-generation reproduction study (MRID 43904809), isoxaflutole was administered to
Charles River Crl:CD®BR VAF/Plus® rats (30/sex/group) at nominal dietary levels of 0, 0.5, 2,
20 or 500 mg/kg/day (actual levels in males: 0, 0.45, 1.76, 17.4 or 414 mg/kg/day; females: 0,
0.46, 1.79, 17.7 or 437 mg/kg/day, respectlvely) Evidence of toxicity.was observed in the male
. and female parental rats of both generations: at 20 and 500 mg/kg/day, increased absolute and
relative liver weights associated with liver hypertrophy was observed; at 500 mg/kg/day. (HDT),
decreased body weight, body weight gain and food consumptlon during premating and -
gestationi, and increased incidence of subacute inflimmaition of the comea of the eye in Fo
adults as well as keratitis in F, adults were teported. There were no other systemic effects that
. were attributed to treatment, nor was there any indication, at any treatment level, of an effect on
reproductive performance of the adults. Treatment-related effects were observed in F; and F,
offspring: at 20 and 500 mg/kg/day, reduction in pup.survival was noted; at 500 mglkglday.
decreasé in body weights of F, and F, pups throughout Iactatlon -increased incidence of chronic
keratitis, low incidence of mﬂammatlon of the iris, as-well-as retinal and vitreous bleeding in F,
- pups‘and weanlings were observed. ‘Necropsy of F, and F, pups culled-on Day 4 revealed an -
increased. number of pups with no milk in the stomach and. underdeveloped renal papillae. -The
Systemic LOEL is 17.4 mg/kg/day for males and females, based .uponincreased liver weights - -
and hypertrophy and the Systemic NOEL is 1.76 mg/kg/day for males and females. The
Reproductive LOEL is greater than 437 mg/kg/day, based on lack of- reproductwe effects and the
Reproductlve NOEL is: greater than or equal to 437 mglkg/day



f. Mutagenicity

|soxaflutole (RPA 201772):

Salmonella typhimurium reverse gene mutation assay ‘(MRID 43588002): |ndependently

performed tests were negative in S.4yphimurium strains TA1535, TA1537, TA1538, TA98 and
TA100 up to insoluble doses (>500 pg/plate +/- S9) and was non-cytotoxic.

Mouse lymphoma L5178Y forward gene mutation assay (MRID 43573222)

Independently performed tests were negatlve up to insoluble (>150 pug/mL +/-S9) or soluble (s] 5
_Hg/mL +/-S9) doses.

]ﬂ_ Vrtro cytogenetic assay in oultured' human Iymphocytes (MRID 43573221). The test -

was negative up to msoluble concentratlons (2300 Hg/mL -S8; 600 Hg/mL +S9) and was non-
cytotoxic. o

>

Mouse micronucleus assay. (M RID 43573223) The test was negatnve in-male or female .
CD-1 mice up to the h:ghest administered oral gavage dose (5000 mg/kg). No evidence of an
overt toxic response in the treated ammals ora cytotoxnc effect on the target ce|ls was observed

Maijor Metabolite (RPA 202248)

Salmonell fyphimurium reverse gene mutation assay (MRID 43904811): Independently-
performed plate mcorporatlon or preincubatioh modification to the standard plate incorporation

tests were negative in S. typhimurium strains TA1535, TA1537, TA98 TA100 and TA102 up to
the highest dose assayed (5000 ug/plate +/- 89)

Minor’ Metabolite (RPA 203328)

Sglmonella IM.Qthngm Yeverse gene mutatlon assay (MRID 43904814) Independently'

. performed plate incorporation tests were riegative in S. typhimurium- stralns TA‘I 535 TA1537,
TA98, and TA100 up to cytotoxic doses (22500 ug/plate +-89). -

“In'vivo mouse micronucleus assay "(MRID 44545302): male mice were orally dosed W|th
500, 1000, or 2000 mg/kg RPA 203328 (99%) administered in 0.5% methylicellulose ata .
constant volume of 10 mlL/kg. Thére .was no indication of clastogenlc and/or aneugenic effect
~ -associated with administration.of RPA 203328 ynder the. conditions of this assay, which included
‘admnmstratlon of a limit dose (2000 mg/kg) with sacrifi ice times of 24 and 48 hours

CHOIHGPRT forward mutatlon assay W|th dupllcate cultures and a conﬁm\atory assay
(MRID 44545303): In two mdependently performed Chinese hamster ovary (CHO) cell HGPRT
forward gene mutation assays duplicate cultures of RPA 203328 were assayed at -
concentrations of 84.5 - 2700 pg/mL -89 (initial and confirmatory trials) and 338 - 2700 pglmL‘
+8S9 (initial trial) and 675 - 2700 pg/mL (confirmatory trial). In the assays, there was no indication
of cytotoxicity £S9 at the highest dose level of 2700 pg/mL. Although there were a few sporadic
instances of statistically significant elevations in mutation frequency, these were not dose-related
and were generally below-the 15 x 10° required for a positive response except in-one case (a

value of 15.8 x 10). Overall, there was no evidence of any mcrease in-mutation frequency
resulting from exposure to RPA 203'%28 ' -
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In vitro cytogenetics assay in cultured Chinese hamster ovary cells (CHO) (MRID
44545301): CHO cells were analyzed from cultures exposed to RPA 203328 (99.0%) at 931,
1330, 1900 and 2710 pg/mL £ S9 in an initial trial (3-hr exposure, followed by wash and 15-hr
incubation, then 2-hr.exposure to colcemid, followed by fixation). In the confirmatory trial, cells
were exposed to concentrations of 924, 1320, 1890 and 2700 pg/mL + S9(-S9: 17.8-hr exposure
to RPA 203328, followed by 2-hr exposure to colcemid; +S9, same schedule as in the first trial).
No effect on mitotic indices was observed at the highest dose level +S9 in either trial. The
positive controls induced the expected high yield of cells with chromosome aberrations. There

‘was, however, no evidence that RPA 203328 induced a clastogenic response at any dose or
harvest tlme : :

These acceptable studies satisfy the new mutagenrcnty initial testing battery gmdellnes

. Based on the fi ndlngs of the acceptable studres there is no concern for mutagemmty at this

tlme |
4 -

g. 'Metabolism

In a metabolism study (MRID 43573224), "“C-isoxaflutole was administered to groups
- (6/sex/dose) of male and female Sprague-Dawley (CD) rats by gavage at a single low oral dose
(1 mg/kg), repeated low oral dose (1 mg/kg/day as a final dose in a fifteen day repeat dose
series), and a single high dose (100 mg/kg). In addition, pharmacokinetics in blood was
investigated using two groups of 10 rats (5/sex/dose) that received a single oral dose of 1 or 100
mg/kg of ¥C—isoxaflutole. .Urine and feces were collected at 24, 48, 96, 120, 144, and 168 hour
after dosing, and tissues were collected at 168 hours post-dosing.. Metabolite analysis was

performed on the urine and feces of all dose groups, and on the liver samples of the two low
dose group male and female rats.

1“C-lsoxaﬂutole was rap|d|y and extensively absorbed and metabolized. RPA 202248, a
major metabolite, a diketonitrile derivative, represented 70% or more of the radioactivity excreted
in the urine and feces from the two low dose groups. The other minor metabolite, RPA 203328,
was more polar, -Elimination was rapid and dose-dependent. The mean total recovery ranged
from 98.09% to 99.84% (mean 99.21%). Urinary elimination (males: 61.16% to 66. 65%, females:
58.80% to 67.41%) was predominant in the two low dose groups while the major portion of
radiolabel was excreted via the feces (males: 62.99%, females: 55.:23%) in the high dose group.
The higher fecal elimination possibly resulted from the saturation of absorption resulting in.
elimination of unchanged parent compound. The majority of the radiolabel was eliminated in the
first 24 and 48 hours for the low and the hrgh dose groups, respectively. The extensive systemic-
" clearance of theradiolabel'was reflected in the low levels of radioactivity found in tissues at 168

hours post—dosung For the two low dose groups, liver (0.172 to 0.498 ppm) and kidneys (0.213
to 0.498 ppm) accournited for the major portion of the administered dose found in tissues. In the
high dose group, the highest level of radioactivity was found in decreasmg order in blood,
plasma, liver, and kidney. Sex-related differences were observed in the excretionand
distribution pattern among high dose rats. The elimination half:lives were similar among singlé
low and high dose groups, with an estimated mean blood half-life of 60 hours. No sex
differences were observed in the metabolism of **C-isoxaflutole.

Ina comparative- metabolism study (MRID 43904815), isoxaflutole was administered fo

groups (5/species) of male Sprague-Dawley (CD) rats and CD-1 mice by gavage at a single
dose (10 mg/kg) followed one hour iater with a single oral dose of *C-Tyrosine (50C mg/kg).
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The total radioactivity in the urine and expired CO, was estimated at 0-5, 5-12, 12-24, and
12-48 hour intervals. Metabolite analysis was performed on the urine of the rat and the mouse
to analyze the quantitative differences in their ability to utilize a by-pass metabolic route for the

blocked tyrosine pathway via hydroxyphenyl lactic acid (HPLA) and hydroxyphenyl acetic-acid
(HPAA).

For both’ spemes a ma]or portion of ¥C-Tyrosine administered dose was eliminated via
_ urine and expired air. -Urinary elimination (mice: 46.79%, rats: 15.70%) was predomlnant in the
-mouse while-a significant portion of radiolabel was predominantly excreted via the expired air as
CQ, in the rat (mice: 6. 47%, rat. 17.04%) during the first 48 hours following administration of *C-
‘Tyrosme HPLC ahalysis of “C-Tyrosine metabolites found in the urine of both species revealed
. higher amounts of two major metabolites, HPLA and HPAA, in the mouse than those in the rat.
The enzymatic hydrolysis of conjugates indicated that some metabolites were excreted as
glucuronldes and/or sulfates in urine; these did not include HPLA and HPAA.
This study demonstrated species-related qualitative and quantitative differences in the

excretion of tyrosme following single simiiitaneous administrations of isoxaflutole and “C-
Tyrosine to male mice and rats. The fi ndmgs of the study further suggests differential-ability of

the two species to alternatively utilize a by-pass metabohc route for the blocked tyrosine. pathway
via HPLA and HPAA. -

~

This comparatlve metabolism study using rats and mice is classified as Unacceptable

however, itis not a requu'ed guideline study. It can be upgraded prov1ded the registrant provides
clarification of the following issues:

1. ltis not clear why there was an absence of a control group in this study, specifically, that
there were groups of rats and mice dosed only with radiolabelled tyrosine. This could have® |
facilitated comparison of disposition observed after dosing with the combination of tyrosine and
isoxaflutole, The co-administration of tyrosine and isoxaflutole might have also influenced the -

. disposition of tyrosine accountmg in part for the observed d|fference in dxsposmon between rats
. and m|ce .

2. Itis also unclear Why only a single dose of isoxaflutole'was used A series of doses could
have better delineated possible differences-between rats and mice-in sensitivity. The only major
difference in this study was noted in the percentage of HPLA and HPAA excreted from 0-6 hours
post-dose in rats and mice, ,where mice showed higher percentages of these metabolites in.
urine. The differences in percentages of these metabolites at Iater tlmes of excretion was not

~ major, le from 0. 13-0 5% greater in mice vs. rats. -

3. There are no individual animal data to verify the summary data on metabolife fractlons
presented in Tables 5 and 6 of the submitted report, pages 23 and 24.. It is unclear what is-

meant by the term "individual" samples as stated in the.heading to Table 5. Individual animal.-.
data should be submitted {6 verify the summary data. . ) ‘,

4. There. appears to be a shift in the retention time for HPLA and HPAA metabolites using the
same HPLC method on individual and pooled samples. In Table 5 of the report, the HPLA and-
HPAA metabolites arg listed as fractions 5 and 6, respectively, while for the pooled samples, the

same metabolites are llsted as fractions 6 and 8. The reason for this apparent shift needs
expolanation.
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h. Neurotoxicity

In an acute neurotoxicity study (MRID 43904804), CD rats (10/sex/group) received a
single oral gavage administration of isoxaflutole in 0.5% aqueous methylcellulose at doses of 0
(vehicle only), 125, 500 or 2000 mg/kg body weight. No treatment-related effects were observed
on survival, body weight, body weight gain or food consumption. There were significant
decreases in landing foot splay measurements in males at 2000 mg/kg during FOB tests
indicating impairment of neuromuscular-function. At 500 mg/kg, males exhibited significant
decreases in landing foot splay measurements on day 15. The LOEL was 500 mg/kg based on
significant decreases in landing foot splay on day 15. The NOEL was 125 mg/kg.

“Ina subchromc neurotoxicity study (MRID 43904805) isoxaflutole was administered to
CD rats (10/sex/group) at dietary levels of 0, 25; 250 or 750 mglkg/day for 90 days. Treatment-
related effects observed in high-dose males consisted of decreases in body weight and body .
weight gain. The LOEL was established at 25 mg/kg/day based on significant decreases in
mean hind limb grip strength in male rats at 25 mglkg/day (LDT) during both trials at week 13 as
well as a non significant decrease in mean forelimb grip strength at week 13.

i. Dermal Absorptlon

. In a dermal absorption study *C-Isoxaflutole(99.7%) as a 1% carboxy methylcellulose
aqueous suspension was administered to male Crl:CDBR rats (4/dose) as a single dermal
application at 0.865, 7.32 or 79 mg/cm?. Dermial absorptron was measured after 0.5, 1, 2, 4, 10
and 24 hours of exposure. Results are summarized in Table 4 below:

Table 4. ‘Percent Dermal Absormption

. Percent Absorbed
Avera'geADose.' .. | 1hour ~ 10 hours . - 24 hours
0865mglem® - i<l | 3.48 |- a4
732 mglem? < S R I
7.9 mg/em? A <1 <1 d <«

" j. Other Toxicological Considerations (special studies)
Cargrnogengcrty

Isoxaflutole has been found to produce corneal lesions in. male rats but not in ‘mice or
dogs of either sex. Additionally, isoxaflutole blocks the oxidative breakdown of tyrosine. :
Because high doses of tyrosine itself or the administration of a compound that blocks the *
oxidative breakdown of tyrosine (NTBC) also produce corneal lesions in rats, the registrants are
postulating, based on the special studies discussed below, that the corneal toxicity by

isnxaflutole results from its blockage of tyrosme breakdown (presumab|y by allowing tyrosine to
reach toxic levels in trssues)
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The registrant also conducted three additional special studies discussed below, to
investigate the mixed function oxidase system with respect to liver enlargement in rats and mice
and to investigate the mechanism of action’of isoxaflutole on the thyroid. These studies were
considered by the Cancer Peer Review Committee in determining the carcinogenicity of
isoxaflutole and mechanism of toxicity.

Inan exploratory study (MRID 43904816), groups of 5 male and 5 female CD rats, Brown
Norway rats and CD-1 mice received 0, 2 or 5% tyrosme (0, 1,000 or 2,500 mg/kg/day for rats
and 0, 2,600 or 6,500 mg/kg/day for mice, respectively) in their diet for 14 days. Within 48 hours
of dietary administration of 5% tyrosine, corneal opacities with superficial keratitis were observed

.in 3 of 5 male CD rats; by Day 7, corneal opacities developed in all five rats. At study
termination, these corneal lesions were found to be associated with elevated plasma tyrosine’
levels. One of five male Brown Norway rats receiving 5% tyrosine had slight bilateral opacities at
14 days accompanied by a high plasma tyrosine level. "Histopathology revea|ed changes
‘characteristic of corneal opacity involving*various corneal layers and.ciliary processes. These .
effects were not seen in female rats or mice of either sex. Dietary administration of 2% tyrosine
failed to produce similar effects in any group or in any female rats and both sexes of mice. There .

were no differences between the control and treated groups in any of the other parameters
measured.

In a comparative tyrosine tolerance study. (MRID 43904817), isoxaflutole or RPA 200261
[99.8% a.i.; also called 2-(2-Nitro-4-trifluoromethylbenzoyl)-cyclohexane-1,3-dione or NTBC], a
therapeutic agent, were administered in the diet to male Sprague-Dawley rats.(6/dose) at
dosage levels of 0 and 10 mg/kg/day for one week. The animals then received 500 mg/kg/day
tyrosine on the day of treatment, and on Days 2, 3 and 8 after the test substance administration.
Urine collected at 4, 8 and 24 hours was analyzed for tyrosine metabolites. Administration of
- tyrosine to rats pretreated with isoxaflutole or NTBC, increased the urinary excretion of tyrosine
metabolites, N-acetyl tyrosine (NAT), 4-hydroxyphenyl acetate (4-HPAA) and 4-hydroxyphenyl
lactate (4-HPLA). The effect of isoxaflutole was reversible within 48 hours after administration
while that of NTBC.was not. ‘The results of this functional assay suggests that both isoxaflutole.

and NTBC affect the main catabohc pathway for tyrosine by |nh|b|t|ng 4-Hydroxy phenyl pyrorate !
dioxygenase. ’ . _

A spema\ study (MRID 43904819) in rats was also conducted to establish the dose

- response and to investigate the role, of the mixed function oxidase systém with respect to liver

enlargement in isoxaflutole treated rats. Groups of 5 male Sprague-Dawley rats received

isoxaflutole in the diet at dosage levels of 0, 10, 100, or 400 mg/kg/day for 14 days. Isoxaflutole

administration caused an increase in absolute and relative liver weightsin rats at 100 and 400

mglkg/day. This increase was attributed to induction of mixed functior oxidase (MFO) enzymes

"in the liver. The total cytochrome P-450 levels were increased in a dose-dependent manner.
The specific forms of isoenzymes responsible for this increase were PROD and BROD :

. enzymes, which may be attributed to the induction of P-450 2B family (i.e., phenobarbital type).
Therefore, isoxaflutole appears to function as a phenobarbital type mducer of the P-45028B *
family. There was no increase in other P-450 isoenzyme levels including MROD and EROD ‘nor
did the test compound induce lauric acid hydroxylases that are associated with peroxisome *
proliferation. Thus, isoxafiutole appears to be a phenobarbital type inducer of liver enzymes.
The LOEL is 10 mg/kg/day based on induction of P-450 enzymes in male rats. In addition, at
greater than or equal to 100 mg/kg/day liver enlargement was also seen.
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The registrant conducted a special study in mice (MRID 43904820) to establish the dose
response and to investigate the role of the mixed function oxidase system with respect to liver
enlargement in isoxaflutole treated mice. -Groups of 25 male CD-1 mice received isoxaflutole in
the diet at dosage levels of 0, 175, 700, 2800 or 7000 ppm (0, 23, 91, 364 or 910 mg/kg/day,
respectively) for 14 days. Isoxaflutole administration caused increase in absolute and relative
liver weights in rats at 700 ppm and greater. This increase was attributed to the induction of
mixed function oxidase enzymes in the liver. The total cytochrome P-450 levels wére increased
ina dose-dependent manner. The specific forms of isoenzymes responsible for.this increase -

" included pentoxyresorufin O-diethylase (PROD) and benzoxyresorufin- O-diethylase (BROD),
~which may be attributed to induction of the P-450 2B family. Therefore, isoxaflutole appears to
,fun'ction as a phenobarbital type inducer. There was no.significant increase in other P-450
isoenzyme levels including methoxyresorufin O-diethylase (MROD) and ethoxyresorufin O-
“diethylase (EROD) nor did the test compound induce lauric acid hydroxylases, that are
associated with peroxisome proliferation. The LOEL was 23 mg/kg/day (175 ppm) based on -
induction of the P-450 enzyme, BROD; irt male mice. In addition,.at- 91 mg/kg/day (700 ppm)
and greater a dose-related i increase in I|ver enlargement and |nduct|on of PROD was seen.

-

A study (NIRID 4390481 8) in whrch the-mechanism of action of isoxaflutole on the thyrord
was investigated in male Sprague-Dawley rats was submitted. In this study isoxaflutole was
administered in the diet to male Crl:CD (SD) rats (14/dose) at dosage levels of 0-or 500 - .
mg/kg/day for 14 days. A third group (positive control) of rats received 80 mg/kg/day sodium
phenobarbital by gavage and an untreated diet. - Following the' treatment period, the liver
enzyme activities including cytochrome P-450.and p-nitrophenol undrne 5'-d|phosphatase-

- glucuronyltransferase (UDPGT) as well as thyroxine levels were monitored and thyroid weights
were determined. The rate of T, disappearance from blood was measured in rats after
intravenous administration of sodium '?j-thyroxine. -The effect on blood concentratlon half-life,

-thyroid gland iodine uptake and thyroid welghts were; measured

Isoxaflutole administration caused more than two-fold increase in- cytochrome P-450
dependent mixed-function oxidase system and UDPGT activity which resulted in increased
clearance of '?|-thyroxine from the blood as indicated by.shorter half-life and-decreases in -
plasma T, level. In addition, there were increases in fliver and thyroid weights. ‘"The plasma T, .-
level was unaffected. The significant reduction in the level of circulating T, was possibly the
result of enhanced glucuronldatlon by hepatic UDPGT and a rapid systemic clearance of total :
radioactive. '?°|-thyroxine in the isoxaflutole treated group. Following intravenous administration

of '|-thyroxine, the thyroid iodine uptake was slightly higher and thyroid weights were ..
signfficantly higher than controls in isoxaflutole treated rats. The effects observed in this study
are supportive of the hypothesis that isoxaflutole may-have induced thyroid tumors in male rats
(MRID 43904806) through a disruption in the thyrord-plturtary hormonal feedback meohanlsms

Metabohtre

It was determined at an Ad Hoc Metabolism Commrttee Premeeting (7/1 7197) that ther‘e is
" no screntrf ic objection to establrshlng the plant tolerances in terms of isoxaflutole and its
metabolites RPA 202248 and RPA 203328, calculated as the parent compound The HED
Metabolism Committee met on Septeriber 4, 1997 and agreed.with this conclusion and
‘determined that there was no conclusive evidence to suggest that metabolites 202248 and
203328 are any less toxic than the parent-and therefore, are considered toxicology equivalent to
the parent. The Commitiee also decided that the residues of concernn dnnkmg water are -
isoxaflutole and its metabolites RPA 202248 and RPA 203328
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An Ad Hoc Metabolism Committee met again March 23, 1998 and rewewed add|t|onal
structural activity relationship (SAR) and mutagenicity information submitted by the registrant on
the RPA 203328 metabolite. The Committee concluded that pending completion and review,
with an acceptable rating, of additional mutagenicity studies on RPA 203328, RPA 203328 does
not pose a special toxicological concern as to carcinogenic toxicity. HED has since
reviewed the three additional mutagenicity studies (MRIDs 44545301, 4454302, & 44545303)
and there was no indication of any mutagenic, clastogenic or aneugenic effect associated with
RPA 203328 in any of the three studies. However, the proposed analytical enforcement method
for plants involves hydrolysis of isoxaflutole to RPA 202248, conversion of RPA 202248 to RPA
203328, and then derivatization of RPA 203328 to a methyl ester for GC analysis. Therefore,

even though there may not be concerns with RPA 203328 for carcinogenic toxicity, it will need to

be included in.the dietary risk assessment for food commodities. Therefore, RPA 203328 does
not have to be included in an aggregate cancer risk assessment. .

Because there is lncreased sensitivity to offspring and RPA 203328 isa rat metabolite
the Ad Hoc Metabolism Commiittee concluded that the registrant should perform a

E developmental toxucuty study in rats using RPA 203328 to further characterizé the tox1c|ty of RPA :

203328. Until review of a developmental study on RPA 203328 HED will not exclude RPA
203328 from risk assessments based on a developmental endpoint.

1

2. Dose Response Assessment

The HED RfD/Peer Review Commiittee met on April 24 1997 to discuss and evaluate the
tox1cology data base for isoxaflutole and determine the appropnate Reference Dose (RfD) to be
used in risk assessment. The HED Toxicology Endpoint Selection.Committee considered the
available toxicology data for isoxaflutole at a meeting held on April 29, 1997. Based upon a

review of the toxicology data base for isoxaflutole, toxicology endpoints and dose levels of
concern were identified for use in nsk assessments.

On December 4, 1997 the risk assessment document on lsoxaﬂutole was revnewed by

HED's Risk Assessment Review Committee (RARC). The RARC recommended that the Hazard

Identification Review Committee (HIARC) re-evaluate the rationale used for-recommended
additional uncertainty factor (U F) of 3 x. -The RARC was unsuré as to whether the 3 x applied
for the lack of a NOEL in the critical study and/or because of the observance of increased
sensitivity in utero developmental toxicity studies in rats and rabbits. The RARC also needed

_ clarification on the need for the developmental neurotoxwlty study i in, Ilght of the mcreased

sensmwty observed in- rats and rabbits . o -

Consequently, on December 12, 1997, the HIARC: 1) re evaluated the tomcology data
base; 2) re-assessed the doses and endpoints selected;.3) determined the MOEs for the various
exposure scenarios (dietary as well as occupational exposure risk assessments); 4) addressed
the enhanced sensitivity of.infants and children as required by FQPA and 5) determined the

_need for a developmental neurotoxicity study in rats. e

a. Special Sensitivity to I'nfants and Children

The HIARC determined that for isoxaflutole, the 10 x factor to account for enhanced
sensitivity of infants and children (as required by FQPA) should be retained. The FQPA Safety

_Factor Committee met on March 23, 1998 and confirmed the HIARC's deécision to retain the 10x.

\
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The conclusion to retain the 10x was based on the following factors:

(i

(i)

(iif)

There is increased sensitivity of rat and rabbit fetuses as compared to maternal animals
following in utero exposures in prenatal developmental toxicity studies. In both species,
the developmental effects were seen at doses which were not maternally toxic. (i.e.,
developmental NOELs were less than the maternal NOELSs). In rats, increased sensitivity
manifested as growth retardation characterized as decreased fetal body weight and
increased incidence of delayed ossification of sternebrae, metacarpals and metatarsals.
In rabbits, increased sensitivity was manifested as fetuses with increased pre-sacral
vertebrae at the lowest dose tested as well as fetuses with increased incidences of
skeletal anomalies at-the next two higher doses tested; also a NOEL for developmental

- toxicity.was not established in this study.

There is concern for the developmenta| neurotoxrc potential of |soxaﬂutole This is based
on the demonstration of neurotoxiey in FOB measurements in the acute and subchronic

neurotoxicity as well as evidence of neuropathology in the combined chronic toxicity/
carcmogenrmty studies. -

A developmental neurotoxrcrty study is requrred based on the evidence of neurotoxrcrty as
well as the lack of assessment of susceptibility of the offspring in functional/neurological -
development in the standard developmental/reproduction toxicity studies. Although the

" recommendation of the 5/29/97 RfD Peer Review Committee was that a developmental

neurotoxicity study in rats-would not be required, a reevaluation of the neurotoxicity
studies by the HIARC identified S|gn|f cant neurobehavioral findings, supported by
neuropathology observed in the chronic.study in rats following long term exposure. With
this information consrdered in the weight-of-the-evidence evaluation, the HIARC revised
the previous conclusion and recommended that a developmental neurotoxicity study in
rats with'isoxaflutole would be required. The following mformatron was consrdered in
support of this decrsron C :

'Evrdence that support requiring a’ developmental neurotoxmrty study:

u T Isoxaﬂutole is-a neurotoxic chemlcal

x L ,'Neurobehaworal f ndmgs were observed in the acute and
' . .subchronic neurotoxicity studiés in rats.. These included
decreased foot splay in the acute and subchronic studies
‘and decreased hind- and forelimb gnp strength in the
subchromc study .

n ’ Increased mcrdences of axonal/myelln degeneration of the
. sciatic nerve were observed in the chronic toxicity study in
, -rats. Focal degenerationf/inflammation of the thigh muscle

was seen at the same treatment |evels '

b. Reference Dose (RfD)

- For chronic dietary risk assessment, the RfD Committee selected a NOEL ef 2 mg/kg/day

basad on hepato, thyroid, ocular and neurotoxicity in males as-well as hepatotoxicity in females
at 20 mg/kg/day (LOEL) following dietary administration of Isoxaflutole (99.2%) at 0, 0.5, 2, 20 or
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500 mg/kg/day for 104 weeks to male-and female Sprague-Dawley rats (MRID No. 439048086).
The NOEL/LOEL of this study is supported by the parental systemic toxicity NOEL of 1.76
mg/kglday and the LOEL of 17.4 mg/kg/day established in the two-generation reproduction study

in rats; the LOEL was based on increased liver welghts and hypertrophy in both sexes in both
generations.

The RfD Committee applied a UF of 300 to the NOEL of 2 mglkg/day to denve the RfD of
0.0067 mg/kg/day (2 mg/kg/day = 300 = 0.0067 mg/kg/day). The UF of 300 included 10 x for
inter, 10 x for intra-species variations and an additional 3 x for the lack of- a NOEL in the
developmental rabbit study and the potential for increased sensitivity to fetuses following in utero
exposure. Because of the clarification needed on the UF of 300, this RfD was re-assessed by
the HIARC. The HIARC concurred with the RfD Committee on the dose and endpoint selected
but did not concur on the UF of 300. Instead, the' HIARC determined that the 10 x factor to
account for enhanced sensitivity of infants and children (as required by FQPA) should be
retained. Thus, for chronic dletary risk assessment an UF of 1000 is required-(10 x for inter- ,
species variation, 10 x for intra-species variation, and 10 x for FQPA). Consequently the revised .

- -RfD is 0.002, mg/kglday (NOEL of 2 mg/kg/day = UF of 1000 RfD, 0.002 mg/kg/day) and -
v supersedes the prewous RfD. - ) '

Refer to the sectlon above on Soemal Sensitivity to Infants and Chlldren for dlscussuon on
why the FQPA 10x factor should be retained..

~ -

c. Carcunogenlc C|assﬁ' catnon and Risk Quantlf cation .

The HED Carcmogenlcnty Peer Review Commlttee (CPRC) met on May 14, 1997 to
discuss and evaluate the weight-of-the-evidence on isoxaflutole with particular reference to its -
carcinogenic potential. In-accordance with the EPA proposed Guidelines for Carcinogenic Risk
Assessment (April 23, 1996); isoxaflutole was characterized as "likely to be a human
carcinogen", based on statistically significant increases in liver tumors in both sexes of mice and

rats, and-statistically signifi cant mcreases |n thyrond tumors in‘male rats. Also, the liver tumors i in
male mlce had an eaﬂy onset.

Admlmstratlon of isoxaflutole in the diet to CD-1 mice for 78 weeks resulted in stat|st|ca|ly
significant increases in hepatocellular adenomas and combined adenoma/carcinoma in both
sexes at the highest dose (7000 ppm, equivalent to 977.3 mg/kg/day for males; 1161.1
mg/kg/day for females). There were also positive significant trends for hepatocellular 4
adenomas, carcinomas and combined adenomalcarcinoma in both sexes. In male mice there

was also a statistically significant increase in hepatocellular carcinomas at the highest dose with
" a positive significant trend and, at the 53-week sacrifice, there was evidence of early onset for

hepatocellular adenomas. The incidences of hepatocellular tumors exceeded that for historical
controls in both sexes.

The CPRC agreed that the Highest dose in this study was adequate and not excessivé.

Administration of isoxaflutole in the diet to Sprague-Daw|ey rats for 2 years resulted in
statistically significant increases in hepatocellular adenomas, carcinomas and combined
adenomalcarcinoma in both sexes at the hlghest dose (500 mg/kg/day). There were also
positive significant trends for hepatocellular carcinomas, adenomas and combined
adenomalcarcinoma in both sexes. The incidences of hepatocellular adenomas and
carcinomas exceeded that for historical controls in both sexes.
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In male rats there was also a statistically significant increase in thyroid follicular cell
adenomas, carcinomas and combined adenomalcarcinoma at the highest dose, and positive
significant trends for these adenomas and combined adenomalcarcinoma. The incidences of
thyroid adenomas and carcinomas exceeded that of historical contro|s in male rats.

The CPRC agreed that the highest.dose in the rat study was adequate and not
excessive.

There was no evidence of mytagenicity in thé studies submitted and no structurally
related analogs could be identified, since isoxaflutole is a member of a new class of chemicals.

. The studies (MRIDs 43904819 & -20) submitted by the registrant to show a mechanistic
basis for the liver tumors were considered by the CPRC to be suggestive, but not convincing.
The CPRC agreed that the mechanistic evidence (MRID.43904818) presented for the thyroid
tumors appeared to be scientifically plausibte and consistent with EPA current poticy. - -

CPRC recommended that for the purpose of risk charactenzatlon a non-linear (MOE)
approach be applied to the most sensitive precursor lesion in the male rat thyroid, and that a
linear low-dose extrapolation be applied for the tumors of the rat liver.

On August 26, 1997 members of HED, William Burnam, Sanjivani Diwan, Barbara
Madden, Hugh Pettigrew and Esther Rinde met to further discuss issues regarding the. _
Carcinogenicity Peer Review of isoxaflutole. As stated above, CPRC recommended that for the
purpose of risk characterization, a non-linear (MOE) approach be applied to the most sensitive
precursor lesion in the male rat thyroid, and a linear low-dose extrapolation be applied for the
tumors of the rat liver. In the August 26, 1997 meeting, upon review of the data and CPRC
document it was recommended that the NOEL of 2 mg/kg/day in males from a 104 week
combined chronic toxicity/carcinogenicity study in rats (MRID 43904806) be used for the non-
linear (MOE) cancer risk assessment. The endpo:nt of concem and LOEL. was 20 mg/kg/day
based on thyroid hyperp|a31a Tumors first appear in this study at the 500 mglkg/day dose

it was aiso -decnded that there was no reason not to include the results from the_ 78-week
feeding/carcinogenicity study in mice (MRID 3904807) when determining the Q,* to.be used for
“risk assessment for the linear low-dose extrapolation. it was recommended that a Q,* be
developed for the female mouse liver, female rat liver, male mouse liver and male rat liver and
the g, * with the highest unit of potency be used for nsk assessment.

The four r'esulting'estimates' of unit potency were:

Unit Potency
(95% upper bound (Ql*))
[per mglkg/day] -
_ Female CD-1 Mouse liver 3.55E-003
Female Rat liver ‘ 3.84E-003
Male CD-1 Mouse liver ~ . 1.14E-002
Male Rat liver =~ - - , . 5.27E-003°
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- The unit risk,; Q,* (mg/kg/day)™ of isoxaflutole, based upon male mouse liver (adenomas
and or carcinomas) tumors is 1.14 x 102 in human equivalents, conveited from animals to
humans by use of the 3/4's scaling factor (1994, Tox_Risk, 3.5-K.Crump). The dose levels used
in the 79 week mouse study were 0, 3.2, 64.4 and 977.3 mg/kg/day of isoxaflutole. The
corresponding tumor rates for the male mice were 13/47, 15/50, 14/48 and 38/49.

d. Other Toxicological Ehdhoints
i. Dermal Absorption -

. In a dermal absorption study (M RID 44044702) **C-Isoxaflutole as a 1% carboxy

methylcellulose aqueous suspension was administered to rats as a single dermal application at

0.865, 7.32 or 79 mg/cm?. The estlmated absorption at 10 hours is 3.5%. Therefore, the
HIARC determined that a dermal absorptlon rate of 3.5% should be used for risk assessment

ii. Acute Dletary

. The HIARC identified the developmental LOEL of & mg/kglday from the deve|opmental
toxicity study (MRID 43904808) in rabbits as the acute dietary endpoint to be used for risk
assessments. The LOEL is based on increased incidence of fetuses with 27™ pre-sacral
vertebrae; a NOEL was not established. The fetal incidence of this anomaly was dose-
depended and exceeded the concurrent as well as the historical control incidences. Also at the
next higher dose (20 mg/kg/day) there was an increased incidence of fetuses with reduced

‘ossification. It was noted that the developmental anomalies occurred below the dose that
caused maternal toxicity (100 mg/kg/day).

The TESC selected this dose and endpdint and recommended a MOE of 300 for-this risk
assessment because of the use of a LOEL. The HIARC re-affirmed the dose and endpoint and
the additional UF of 3 x inder FIFRA. The HIARC, however, determined that for acute dietary
. risk assessment for this sub population (13+), the 10 x factor to account for enhanced sensitivity

of infants and children (as required by FQPA) should be retained. Thus, a. MOE of 3000 is

required. This MOE‘of 3000 mcludes the conventlonal 100; 10 x for FQPA; and 3 x for FIFRA
(lack of NOEL).

Refer to the section above on Spe |aI Se‘ri itivity to Infants a d ildre for discussion on
why the FQPA 10x factor should be retained. ) - o

The HIARC also identified the NOEL of 125 mg/kglday from the acute neurotoxmty study
(MRID 43904804) as the endpoint of concern fo be used in acute dietary risk assessment for the

general population including infants and: chlldren The NOEL is based on significant decreases
in Iandlng foot splay on day 15.

The HIARC determmed that for. acute dietary nsk assessment for the general popula‘ao‘n
the 10 x factor to account for enhanced sensitivity of infants and children (as required by FQPA)
should be retained. Thus, a MOE of 1000 is required and includes the conventional 100 and 10
x for FQPA. Since a NOEL was used thé FIFRA factor is not applicable. Refer to the section

above on Special Sensitivity to Infants and Children for discussion on why the FQPA 10x factor
should beé retained.
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iii. Short Term (1-7 days) and Intermediate Term (1 week to several months) Dermal
Occupational and Residential

The TESC in their April, 1997 meeting did not select doses or endpoints for these risk
assessments due to the lack of dermal or systemic toxicity in the 21-dermal toxicity study'in rats
following repeated dermal applications at doses up to and including-1000 mg/kg/day (Limit-'
Dose)(MRID 43573219). Although the HIARC recognized the lack of systemic toxicity in the 21-
day dermal toxicity study as well as the low absorption potential, the LOEL of 5 mg/kg/day from
the developmental toxicity study (MRID 43904808) in rabbits was chosen for use as an endpoint
in short and intermediate term risk assessments. The developmental LOEL was selected
because: 1) of the concern for the increased sensitivity observed following in utero exposures in
rats and rabbits; 2) developmental LOEL was lower than maternal NOEL in rabbits; 3) fetal
- effects can occur after a single exposure; 4) developmental effects are not evaiuated in the
dermal study and 5) adequate protection is needed for pregnant occupational workers.

Since an oral dose was selected a den'nal absorptlon rate of 3.5% should be used in nsk
assessments: .

The HIARC determined that the 10 x factor to account for enhanced sensitivity of infants
and children (as required by FQPA) should be retained. An additional UF of 3 x was applied
under FIFRA because of the.use of the LOEL (i.e., lack of a.NOEL in the critical study) for these
risk assessments. Thus, a MOE of 3000 is reqwred for residential exposures. The MOE of
3000 includes: the conventional 100; 10 x for FQPA; and 3 x for F[FRA ,

A April 15, 1998 memo from the FQPA Safety Committee states that although
occupational exposure was identified as a population subgroup in the Committee report (4/3/98),

itis NOT appropriate to apply the FQPA Safety Factor to occupattonally exposed workers.
‘Therefore, a MOE of 300'is required for occupational exposure.

iv. Chronlc (Non-Cancer)(Several Months toa Llfetlme) Dermal
Occupatlonal and ReS|dent|a|

The NOEL of 2 mg/kg/day was selected as the endponnt of concern for chronic (non- "
‘cancer) risk assessment from a combined. chronic/oncogenicity study in rats (MRID 439048086).

The NOEL is based on increased liver wenghts and hypertrophy in both sexes inboth .-
generatlons ’

The HIRAC determined that the 10 x factor to account for enhanced sensitivity of infants
~and children (as required by FQPA) should be retdined. Thus, for-these risk assessments a .

" MOE of 1000'is required. The MOE.of 1000 includes the conventional 100 and 10 x for FQPA.
In addition, although there are no residential uses, the FQPA factor:still applies to ensure

., protection against female occupational workers.

* v. Inhalation (Any Time Period)

Although the LC,, of >5.26 mg/L (Toxicity Category IV) indicates low inhalation toxicity
potential, the HIARC |dent|f ed doses and endpoints for inhalation risk assessment due to the
potentia: exposure via this route for occupational workers. The developmental LOEL of 5 -
mg/kg/day from the developmental toxicity study (MRID 43904808) in rabbits should be used as
an inhalation endpoint for short-and intermediate-term exposure. The oral systemic NOEL of 2
mg/kg/day from the combined chronic/oncogenicity study in rats (MRID 43904806) shou|d be
used as an inhalation endpoint for chronic lnhalatlon exposure.

’
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HIARC selected these doses, the same doses used in respective dermal risk
assessments, due to the lack of appropriate inhalation toxicity studies and the concern for the
toxicity seen via the oral route. Since the doses identified for these (inhalation) risk
-assessments are oral dose the risk assessment should be as follows:

Step . ' The inhalation e)tposure component (i.e., mg/L) using a
o 100 % absorption rate (default value) shoulgl be converted
to an‘equivalent oral dose (mg/kg/day)

Step ll. . N ' The dermal exposure component (i.e., mg/kg/day) using
) < * 3.5% dermal absorption should be. comblned with this
converted oral equivalent dose (mglkglday)

Step lll. - This"combined oral equwalent dose should.thenbe '
: 1 . -compared to the oral LOEL of 5 mglkglday;for short- and
intermediate-term exposure and the NOEL.of 2 mg/kg/day
for chronic exposures to calculate the MOE.
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Table 5. Summary of Toxicological Endpoints for Isoxafiutole

Exposure Duration Exposure Endpoint and Toxicological Effect
Route ¢
Acute Dietary Females 13+: o .
-LOEL of 56 mg/kg/day
based on increased mcxdence of 27" pre-sacral.
MOE of 3000
»Genéral Population including infants and children:
| NOEL of 125 mg/kg/day based on sugnlﬁcant decreases in
landing foot spay on day 15.
[-MOEof 1000 -
-Shoft:Term (1-7 days) & Dermal & LOEL of § mg/kg/day
Intermediate-Term (one week to | Inhalation based on mcreased mcndence of 27‘*‘ pre-sacral
several months) .
Residential Exposure MOE of 3000
. Short-Term (1-7 days) & Dermal& | LOEL of 5 mg/kglday
intérmediate-Term (one week to | Inhalation based on increased incidence of 27" pre-sacra|
several months)
Occupational Exposu re MOE of 300
Chronic (non-cancer) (several .Dermal & - NOEL of 2 mglkg/day.baseq on hepato, thyroid, ocular, and
months to a lifetime) Inhalation neurotoxicity in-males and hepatotoxicity in females.
Residential Exposure ' '
MOE of 1000 -
Chronlc (non-cancer) (several Dermal& =~ | NOELof2 mglkglday based.on hepato, thyroid, ocular, and
months to a lifetime) Inhalation neurotoxncnty in amles and hepatotoxmlty in females.
Occupational Exposure - i
MOE of,..100 o
Cancer Dietary/DerméI NOEL of 2 mg/kg/day for the rion-linéar (MOE) approach -
/Inhalation 1 based on statistically sagmﬁcant increases |n thyroid tumors in
male rats. = ;
Q* of 1.4 4E~002"from the male CD-1 mouse liver for the linear
low-dose extrapolation based on statistically significant
increases in liver tumors in both sexes of mice and rats.
Chronic (non-cancer) Dietary R}Dﬂb-f 0.002 mglkélday based on the chronic rat study with a -

NOEL of 2 mg/kg/day. Atthe next higher dose tevel of 20
- mg/kg/day, liver, thyroid, ocular, and nervous system toxicity

were observed in males and liver toxicity was observed in
females.

UF of 1060 to account for épecia| sensitivity of infanis and

children (developing fetuses), interspecies and intraspecies
extrapolation.
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3. Dietary Exposure. and Risk Characterization
a. Dietary Exposure - Food Source

i. Directions for Use

Isoxaflutole is formulated as Balance WDG Herbicide (264-LAT), a water-dispersible
granule containing 75% a.i. Balance is proposed for a single early preplant or preemergence
broadcast application to field corn: The'maximum use rate is 0.19 Ibs.-ai/A. Only one

.application may be made per season. :

ii. Nature of the Residue - Plants

Rhone-Poulenc submitted data (MRID 43573249) depicting the metabolism of [phenyl-
““Clisoxaflutole in field corn. The test sublstance was prepared by mixing [phenyl-*“Clisoxaflutole
(specific activity 18.35 mCi/mmal, radiochemical purity 98.7%) with [carbonyl-"*Clisoxaflutole and
non-labeled isoxafiutole to a final specific activity of 37,600 dpm/ug. The test substance was
applied to container-grown field comn as a single preplant incorporated application (PPI) ora
single preemerggnce application (PRE); PPI applications were made immediately prior to
planting, and PRE applrcatrons were made followmg planting. Application rates for the PPl mode
of treatment were 0.187 Ib ai/A (1x the maximum proposed application rate for preplant
application) or 0.586 Ib ailA (3x; exaggerated rate). Application rates for the PRE mode of
treatment were 0.203 Ib ai/A (1.7x the maximum proposed application rate for preemergence
application) or 0.960 Ib ai/A (8.2x; exaggerated rate).

The petltloner also submitted a discussion (MRID 43573250) of their rationale for
conducting the metabolism study with isoxaflutole labeled in the phenyl -ring:~The petitioner
stated that they conducted numerous prelrmlnary metabolism studies, with plants soil, and
animals, in which isoxaflutole was labeled in the phenyl ring, in the isoxazole ring, or at the
carbonyl carbon. Based on these. studies, the petitioner observed that RPA 203328 is the major
"metabolite, that the isoxazole ring is highly unstable and hydrolyzes rapidly to form RPA 202248,
and that the cyclopropy! moiety metabolrzes/degrades to cyclopropane carboxylic acid. The
petitioner concluded that the méetabolism of isoxaflutole results in the formation of RPA 203328
and cyclopropane carboxylic acid, and that no additional information would be obtained from a
study in which the molecule was labeled in the isoxazole ring or the cyclopropyl ring, due'to the

short half-life of the isoxazole ring and the metabolism/degradation of the cyclopropyl ring into
: compounds of little toxrcologrcal significance. . -~

The nature of the resrdue in plants is adequately understood. The major terminal.

* residues of regulatory concern are the parent compound, isoxafiutole (RPA 201772), and its
metabolites, 1-(2-methylsulfonyl-4—tnﬂuoromethylphenyI)-Z-cyano-3-cycIopropyl propane-1,3-

dione (RPA 202248), and 2-methylsulfonyl-4-trifluoromethyl benzoic acid (RPA 203328).

RPA 202248 and RPA 203328 were the only components of the residue identified, generally*

. accounting for 30-100% of the total radioactive residue (TRR). The metabolism of isoxaflutole in

corn proceeds via: 1) the hydrolysis of the isoxazole ring to form RPA 202248; 2) further
hydrotysrs o produce RPA 203328.

-~ As drscussed in the Hazard Assessment, Other Toxicological Considerations section
above, the HED Metabolism. Committee (9/4/97) determined that there was no conclusive
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evidence to suggest that metabolites 202248 and 203328 are any-less toxic than the parent and
therefore, are considered toxicology equivalent to the parent. The Committee also decided that

the residues of concern in drinking water are isoxaflutole and its metabolites RPA 202248 and
RPA 203328.

An Ad Hoc Metabolism Committee (3/23/98) later determined that RPA 203328 does not
pose a special toxicological concern as to carcinogenic toxicity.” However, the proposed
analytical enforcement method for plants involves hydrolysis of isoxaflutole to RPA 202248,
conversion of RPA 202248 to RPA 203328, and then derivatization of RPA 203328 to a-methyl
ester for GC analysis. Therefore, even though there may not be carcinogenic toxicity concerns -

.with RPA 203328, it will need to be included in the dletary risk assessment for food commodities.
Therefore, RPA 203328 does not have to be mcluded inan aggregate cancer risk assessment.

The _structure of isoxaflutole and its metabolites are shown below. _

[

ISOXAFLUTOLE

o "al‘ozcrg

RPA 202248 . SR S RPA 203328
- » O  SOCH,
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| ) HO/\/\

CN. \ACF ’ ) : CF
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Nature of the Resrdue leestock .

"The nature of the resrdue in rummants is consndered to be understood A study (MRID
43904827) entitled “1C)-RPA201772: Absorption; Distribution, Metabolism and Excrétion -
Following Repeat Oral Administration fo the Dairy Goat” was submitted. [Phenyl(U)-'“C}-
isoxaflutole (18.4 mCi/mmol) was isotopically diluted, placed-in a gelatin capsule and
administered orally to lactating goats (weight of 63-87 kg, age <8 years) with the aid of a bailing
gun. The goats were dosed at a total rate of 1 ppm, 10 ppm or 50 ppm per day. Doses were

administered twice daily for 7 consecutive days. The anlmals were sacrificed approxmately 24
hours after administration of the final dose. -

‘.

- Of the administered radloactlvuty, 28-31% was recovered in feces, less than 1% in the
milk and 9-11% in the tissues. Extractable resicues were analyzed by HPLC and the retention

- A
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times compared with those of possible metabolites. RPA 202248 was generally the major
component of the residue, accounting for 24-86% of the TRR. RPA 207048 and RPA 205834
were also identified, accounting for 10-26% and 0-15% of the TRR, respectively. The
metabolism of isoxafiutole thus proceeds via: 1) the hydrolysis of the isoxazole ring to form RPA
202248 and RPA 205834; 2) further hydrolysis to produce RPA 207048.

For compounds with multiple rings, HED generally requires that metabolism studies be
performed with each ring labeled. However, as the metabolism of isoxaflutole in-tuminants

~ proceeds via openrng of the isoxazole ring, HED concludes that a goat metabollsm study usrng
1soxaﬂutole Iabeled in this ring wnll not be required.

A study (MRID 43904827) entitled “(**C)-RPA201772: Absorptlon Dlstnbutlon
Metabolism and Excretion Following Repeat Oral Administration to the Laying Hen” was
submitted. [Phenyl(U)-"“C]-isoxaflutole (18.4 mCi/mmol) was isotopically diluted, placed in a
gelatin capsule and administered orally td laying hens (weight of 1.5-2.1 kg, age 22 weeks). The
hens were dosed at a rate of 1 ppm or 10 ppm. There were five birds in each dosing group.-
Doses were administered daily for 14 consecutive days. The animals were sacnﬁced
approxrmately 24 hours after admmtstratron of the final dose.

Of the administered radroactrvrty '88-100% was recovered in excreta, 0. 2% in the eggs
and less than 2% was recovered in the tissues. Extractable residues were analyzed by HPLC
and the retention times compared with those of possible metabolites. RPA 202248 was
generally the major component of the residue, accounting for 6-93% of the TRR. RPA 207048
and RPA 205834 were also identified, accounting for up to 49% and up to 28% of the TRR,
_respectively. The metabolism of isoxaflutole in poultry is thus very similar to that in ruminants.

The HED Metabolism Commrttee concluded RPA 207048 and RPA 205834 are the major ~.
portion of the residue of concern in animal commodities and therefore these metabolites need to
be included in the dietary risk assessment. The committee also concluded that metabolites RPA
207048 and RPA 205834 are likely to be of comparable toxicity to the parent. Since RPA ...
207048 and RPA 205834 are a major portion of the residue in animal commodities, these
metabolites need to be included in the risk assessment.  However, since another major
metabolite; RPA 202248 is measured by the proposed enforcement method, RPA 207048 and
RPA 205834 need not be included in the tolerance expression for- animals; i. e RPA 202248 is
serving as a‘marker compound for the total toxrc reS|due

iv. Residue Analytical Methods. . S

lants

The regrstrant submitted residue analytical methods (MRID 43573253,43588003 and
43904829) using a modification of the GC/MSD method entitled “Analytical Method for the
Determination of Residues of RPA 201772, RPA 202248, and RPA 203328 in Maize Grain ahd
Fodder." The method involves hydrolysis of residues of isoxaflutole to- RPA 202248, conversion
of RPA 202248 residues to RPA 203328, and then derivatization of RPA 203328 toa methyl
eeter for GC analysrs The limit of quantntatlon (LOQ) is 0 01 ppm. .

Rhone—Poulenc submitted data (MRID 43573251) pertarmng to independent Iaboratory
validation (ILV) of the proposed enforcement method for the determination of residues of
isoxafiutole and its metabolites RPA 202248 and RPA 203328 lnlon field con forage fodder,
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and grain. The method used was entitled "Analytical Method for Determination of Residues of
RPA 201772, RPA 202248, and RPA 203328 in Corn Forage, Silage, Grain, and Fodder," and it
is essentially identical to the method used for residue data collection. The validation was
conducted by ABC Laboratories (Pan-Ag Division, Madera; CA), and field corn grain was chosen
as the representative matrix for validation. The submitted data are adequate to satisfy the

requirements for independent laboratory validation (as per PR Notlce 88-5) of the proposed
enforcement method

The OPP Analytlcal Chemistry Laboratory Branch (ACLB) performed a PMV on the
following method “Analytical Method for the Determination of Residues of RPA 201772, RPA
202248, and RPA 203328 in Corn Grain and Fodder (MRID 43573251). The recoveries of
isoxaflutole are acceptable (Memo, G. Kramer 8/20/96; D228481). However, the petitioner
should submit a revised version 6f the proposed analytical enforcement method as specified in

‘conclusions 1-5 of the aforementioned Memo. Until the recelpt of the revised method, the

requirements for analytical enforcement methodology will remain unfulfilled.

The registrant submitted “Isoxaﬂutole- Validation of Method of Analy5|s for Isoxaﬂuto|e
and Its Metabolite in Animal T|ssues (MRID 44169004) as the proposed enforcement method.
Isoxaflutole is converted to RPA 202248 by base hydrolysis. .RPA 202248 is with HPLC. The

LOQ is 0.01 ppm for milk and ‘eggs;:0.40 ppm for beef and poultry liver, 0.20 ppm for beef and
poultry muscle and fat; and 0.20 ppm for beef kidney.

Rhone-Pouleric submitted data (MRID 44169005) pertaining to ILV of the proposed
enforcement method for the determination of residues of isoxaflutole and its metabolites in milk,
eggs, liver, kidney, muscle and fat tissues. This method was performed by Mckenzie Labs,
Phoenix, AZ. Acceptable recoveries were obtained by the laboratory.

The proposed analytical enforcement method for animal RACs has been validated by
ACL, Beltsville (Memo, M. Law 11/4/97). However, minor revisions of the method are required.
Until the receipt of the revised method for animal RACs, the requnrements for anatytlcal
enforcement methodology wnII remain unfulfiled. " - .

An HPLCIMSIMS method was used to analyze the tlssue samptes from the feeding
studies.” The method was shown to extract 53% of the TRR. Therefore, in order to obtain an
accurate interpretation of the fesidue data from the ruminant and poultry magnitude of residue
studies, adjustments in the results from the LC- MS-MS data gathenng method were made to

V. MultlreS|due Methods

Data pertaining to the recovery of isoxaflutole and |"s metabolites RPA 202248 and RPA
203328 using FDA multiresidue methods were submitted (MRID 43573252). “These multiresidue -
screenlng data were forwarded to FDA.

14

vi. Storage Stablllty Data

£l

The registrant submitted storage stability data (MRID 43904834). Samples of corn graln
forage, fodder, and snage with field-incurred residues stored frozen at less than -10 oC.
Samples were maintained frozen and two subsamples were removed and analyzed at various
inteivals for residues using the proposed enforcement method over the coursé of 13 months.”
Each analysis included two freshly fortified controls. ' The results demonstrate that the total
residues of isoxaflutole and its metabolites are stable during storage in corn RACs up to 13
months. The petitioner has provided adequate storage stability data for corn RACs. The total
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residues of isoxaflutole and its metabolites are stable during frozen storage in corn RACs for up
to 13 months.

An additional storage stability study (MRID 44169005) was submitted. Samples of corn
processed commodities were fortified with residues of isoxafiutole, RPA 202248, and RPA
- 203328 and stored frozen at less than -100C. Samples were maintained frozen and two
subsamiples were removed and analyzed after 3 months for residues using the proposed
enforcement method. Each analysis included two freshly fortified controls. The results
demonstrate that the total residues of isoxaflutole and its metabolites are stable during storage
in corn processed fractions for 3 months. The storage stability results indicated that there were

_ no significant losses of isoxaflutole; RPA 202248, or RPA 203328 in any of the matnces during
storage under freezer conditions.

A storage stability study (MRID 44169007) entitled “Isoxaﬂutole Storage Stability of
Residues in Dairy Cow and Poultry Matrices” was submitted. Samples of animal commodities
were fortified with residues of isoxafiutole.. RPA 202248, RPA 205834, RPA 207048, and RPA
** 203328 and stored frozen at <-10'¢C. Samples were maintained frozen and two subsampies

were removed and analyzed after 0. 5,1, 2, 3 and 4 months for residues using the data gathering
* method. Each analysis included a freshly fortified control. The results for milk indicate that RPA
202248, RPA 205834 and RPA 203328 are stable or show no indication of degradation during
the conditions of the study. The parent compound isoxaflutole appears to degrade with-an
estimated half life of approximately 111 days. The results for the tissues indicate that RPA
207048 does degrade in some tissue matrices. The other analytes appear to be stable in the
kidney, muscle and fat tissues. For liver, isoxaflutole and RPA 202248 appear to be generally
stable, whereas RPA 205834 and RPA 207048 appear to degrade with an estimated half life of
about 3 months. The results for egg indicate that RPA 202248 is stable in the egg matrix. As
indicated in the feeding studies, the parent isoxaflutole is immediately converted to RPA 202248
in the egg matrlx so that no fresh recovery of |soxaﬂuto|e is"possible.

vii. CropFleldTnaIs ‘ S . S ‘ T

Rhone-Poulenc has submitted residue data (MRID 43588003) from ten field trials -
conducted in IL(2), IN(2), IA(1), MN(2), MO(1), NE(1), and OH(1) depicting residues of
isoxaflutole and its metabolites RPA 202248 and RPA 203328 in/on field corn commodities.
Field corn was treated with a single preemergence broddcast application of isoxaflutole (50.8%
WP formulation) at 0.134 (0.124-0.139) or0.223 (0.217-0:239) Ib ai/A (0.7x or 1.2x the maximum
proposed application rate on the label; 1.1x or 1.9x the maximum proposed application rate for
- this'type of application) in 10.2-21.1 gal/A of water using a CO, backpack sprayer, a tractor

" mounted sprayer, or a bicycle sprayer. Three treated samples and .one untreated sample were

harvested pertrial. Forage samples were harvested 55-60 days after treatment. Cormn: srlage
samples were harvested at the dent stage of growth, 99-126 days after treatment. Corn grain-
and fodder samples were collected at crop matunty 123-161 days after treatment

The regrstrant also submrtted results from an addrtronal twenty two field residue trials’
(MRID 43904837) conducted in 1994 in 13 different states. These trials were located in Regions
1 (1 trial), 2 (1 trial), 6 (1 trial) and 5 (19 trials). A single preemergence broadcast application of
isoxaflutole (75 WG) was performed at a rate of 0.223 Ibs. ai/A (1.2X). The spray volume was
15-20 gal/A. Three replicate saniples were harvested from each treated plot 55-61 (forage), 93-
145 (silage) and 114-183 (fodder and grain) days after application. The samples were frozen.

All samples were analyzed withir, 319 days oi harvest. Sample analysis for isoxafiutole and its
metabolites was performed using the proposed enforcement method. The method was
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validated over a range of 0.01-1.4 ppm. The average recovery was 111+ 4.9% in forage; 104 +
9.8% in silage; 99.7 + 6.9% in fodder; 96.1 £ 10.4% in grain. Analysis of the treated samples

showed that the maximum residues were 0 88 ppm in forage, 1.1 ppm in-silage, 0.40 ppm in
fodder, and 0.11 ppm in grain.

HED concludes that the 32 field corn trials were conducted in accordance with the EPA
Guidance on Number and Location of Domestic Crop Field Trials for Establishment of Pesticide
Residue Tolerances, 6/2/94. The maximum residues were 0.88 pprh in forage, 1.1 ppmin ~
silage, 0.40 in fodder, and 0.11 ppm in grain. -Based on these data, the appropriate tolerances
for isoxaflutole and its metabolites are 0.2 ppm 1‘9 grain, 0.5 ppm in'stover and 1.0 ppm in forage.

Tolerances should be established for: "the comhined residues of the herbicide
isoxaflutole and its metabolites 1-(2-methylsulfonyl-4-trifluoromethylphenyl-2- cyano-3-cyclopropyl
propane-1,3-dione and 2-methylsuIfonyl—4-tr|ﬂuoromethyl benzorc acid, calculated as the parent

. compound, infon.Corn, fi e|d graln stover and forage

HED notes that one value (1 1. ppm) in-excess of the proposed forage tolérance was -
observed in silage (NE-2). However, as the residues other two silage samples from this site
were well below 1.0 ppm and the residues in the other 191 forage and silage samples were
below 1.0 ppm, the appropriate tolerance for forage appears to be 1.0 ppm.

viii. Processed Food/Feed

" Rhone-Poulenc has submitted data (MRID 43573253) depicting the concentratioh of
residues of isoxaflutole and its metabolites RPA 202248 and RPA 203328 in field corn
processed commodities. In two tests.conducted in IN and NE in 1993, field corn grain was
harvested 166-180 days followmg a single preemergence broadcast application of the 50.8%
WP formulation at 0.223-1.116 Ib ai/A (1.2-6x the proposed maximum application rate) using
ground equipment. Three rephcate treated grain'samplés and 6ne untreated control sample
were harvested from plots treated at.0.67 Ib.ai/A (3.6x the proposed maximum apphcatlon rate).
This was the highest application rate that exhibited no phytotoxmty ‘Although grain was

harvested from both IN and NE tests srtes only field corn grain samples from the NE test site
were used for processing.

Isoxaﬂutole residues do no't~ appear to concentrate in processed corn commodities. The
registrant subrnitted storage stability data (MRID 44169005) indicating that there were no
significant losses of isoxaflutole, RPA 202248, or RPA 203328 in any-processed corn

commodity during sterage under freezer condltlons Therefore, to|erances in corn processed
commodities are not requrred .

At the Engineering BIOSCIenceS Research Center of Texas A&M University (Bryan, TX)
aspirated grain fractions were collected, and samples of field corn were processed into germ,
hulls, coarse gluten-starch, gluten, starch, presscake, crude oil, refined-oil, and soapstock using
a small-scale wet milling commercial procedure, and into germ, hulils, grits, flour, meal,
presscake, crude oil, refined oil, and soapstock using a small-scale dry milling commercial
procedure. The registrant submltted adequate material balance information and descriptions of -

the field corn processing procedures. Asplrated grain fraction collection procedures simulated
commercial techniques.
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Adequate data pertaining to aspirated grain fractions of corn were collected in connection
with the field corn processing study. No concentration of combined residues of isoxaflutole and
its metabolites RPA 202248, and RPA 203328 was observed in aspirated grain fractions
collected from field corn grain samples bearing detectable residues (average combined residues
were 0.039 ppm) following a single preemergence broadcast application of the 50.8% WP

formulation at 3.7x. Based on these data, no tolerance for aspxrated grain fractions is required
at this time. .

ix. Meat, Mllk Poultry, Eggs

A study entltled “Isoxafiutole: Magnltude of the Residues in Milk and Tissues of Lactatlng
Dairy Cows” (MRID 43904835) was submitted. Holstein dairy cows were dosed daily with

¢ isoxaflutole {evels of 0; 4.6, 13.8, and 46 ppm.in the diet. Each treatment group had four cows;
the control group, 2. Milk samples were taken for analysis twice weekly.” The cows were
sacrificed on day 42. The maximum sample storage interval was 87 days. Samples of tissues
were analyzed with LC/MS method described above; milk, with the proposed enforcement
method. The method was validated in milk over a range of 0.02-0.10 ppm. The average
recoveries were 87 + 11%, 98 +11, and 94 1 8% for isoxaflutole, RPA 202248, and RPA
205834, respectively. The method was validated in tissues over a range of 0.05-2. 0 ppm. The
average recoveries were 84 + 10%, 93 + 9%, 95 + 11%, and 92 + 17% for isoxaflutole, RPA
202248, RPA 205834, and RPA 207048, respectively. At the 4.6 ppm dietary burden,
quantifiable residues were observed only in liver (up to 0.8 ppm), milk (up to 0.03 ppm), and

kidney (up to 0.2 ppm). At the highest dose level, quantlf iable residues of isoxaflutole or RPA
202248 were not observed in fat or muscle.

‘Based on the estimated maximum dietary burden of 1.2-1.4 ppm, the dietary feedlng
levels in this study were =3X, =10X and =35X. The samples from the feeding studies were
stored for a maximum of 3 months. The results of the feeding study have been recalculated,
correcting for the =50% extraction efficiency of the LC-MS-MS data gathering method and the
decline of reS|dues observed in some tlssuelmetabollte combinations The appropriate h
tolerances are:’ T e e

Mik - S 0.02 ppm

Liver*® _ 0.50 ppm

Meat Byproducts: (except liver)* 0.10 ppm .
" Poultry, Liver _ 0.20 ppm

Fat*™ - - © 0.20 ppm

*of cattle, goat, hogs, horses and sheep
** of cattle, goat hogs and sheep

Based on the dec:swn of the HED Metabolism Assessment Review Committee, tolerances are
required-for meat and fat of cattle, goat, hogs, and sheep. The required tolerances for these

commodities, 0.20 ppm for meat and fat, are based on the LOQ of the proposed analytical
enforcement method. :

\

. The tolerance expression proposed by the petitioner included RPA 203328. However, ~ -
this metabolite is neither found in animals nor is it measured in the proposed enforcement
method for animal tissues. Tolerance for meat and milk should be for: "the combined residues
‘of the herbicide isoxaflutole and its rnetabolite 1-(2-methylsulfonyl-4-trifluorémethylphenyl-2-
cyano-3-cyclopropyl propane-1,3-dione, calculated as the parent compound, infon milk, liver of

-30



cattle, goat, hogs, horses and sheep, and meat byproducts (except liver) of cattle, goat, hogs,
horses and sheep. ‘

A magnitude of the residue study (MRID 43904836) in poultry was also submitted. White
Leghorn laying hens were dosed daily with isoxaflutole at levels of 0, 0.18, 0.54 and 1.8 ppm in
the diet. Each group had 15 hens. Egg samples were taken daily. The animals were sacrificed
on day 42. The maximum sample storage interval was 83 days. Samples of tissues were
analyzed with LC/MS method described above; eggs,.with the proposed enforcement method.
The method was validated in eggs at 0.05 ppm. The average recovery was 92 + 3%. The
- method was validated in tissues over a range of 0.05-1.0 ppm. The average recoveries were 83
+ 18%, and 84 + 9% for isoxaflutole and RPA 202248, respectively. At the 1.8 ppm dietary
‘burden, quantifiable residues were observed only in liver (up to 0.6 ppm). At the highest dose’

level, quantifiable residues of rsoxaﬂutole or RPA 202248 were not observed in eggs, meat, fat
or muscle. .

Based on the estimated maximum dietary burden of 0.2 ppm, the dietary‘feedlng levels in
this study were 0.9X, 2.7X and 9X. The results of this feeding study indicate that appropnate
tolerances are: Poultry, Liver - 0. 20° ppm. Basedon the decision of the HED Metabolism
* .Assessment Review Commiittee, tolerances are now required for meat, eggs and fat of poultry.

The required tolerances for these-commodities, 0.20 ppm for meat and fat and 0.01 ppm for
eggs, are based on the LOQ of the proposed analytical enforcement method.

The tolerance expression proposed by the petitioner includes RPA 203328. However,
this metabolite is not found in animals.nor is it measured in the proposed enforcement method
. for animal tissues. The poultry liver tolerance should be for: “the combined residues of the
herbicide isoxaflutole and its metabolite 1-(2-methylsulfonyl-4-trifluoromethylphenyl-2-cyano-3-
. cyclopropyl propane-1,3-dione, calculated as the parent compound, in/on poultry Irver

X. Confined Accumulation in Rotatlonal Crops -

An accumulation study (MRID 43904839) on confi ned rotational crops was submitted: -
[Phenyl(U)-“C]-isoxaflutole (1 8.4 mCi/mmmol) was applied to outdoor plots at a rate of 200 g
ai/ha (0.18 Ibs. aifA, 0.9X) using preplant mcorporatlon (PPI) or preemergence (PRE) application
.to separate plots. Test plots were established in NC (sandy loam soil, pH 6.3). Lettuce, sorghum
and radishes were planted 34 days after treatment (DAT); mustard, radishes and wheat were
planted 123 DAT; and lettuce, sorghum and radishes were planted 365 DAT. All crops were

harvested when mature. Immature samples of wheat and sorghum forage, radish roots and
foliage and mustard or lettuce’ were also taken. .

The highest- resrdue levels were seen in 34 DAT sorghum forage (0. 13-0 24 ppm). Plant
samples containing less than 0.01 ppm were extracted sequentially in hexane:ethyt acetate
(9:1), acetonitrile, water and acetonitrile:0.2N.HCI (1:1).. Aqueous extracts were partitioned with
ethyl acetate. The total extractablllty of residues was generally greater than 80% of the TRR

- RPA 203328 accounted for 59-63% of the TRR and unknown #1 accounted for another
27-32% of the TRR in lettuce. RPA 203328 accounted for 9-37% of the TRR; RPA 202248, 26-
27% in 34-DAT radish leaf. In 34-DAT sorghum RPA 203328 was observed in forage, stover
and grain, accounting for 24-100% of the TRR. RPA 202248 was observed in sorghum grain,
accounting for 1-5% of the TRF. and unknown #1 accounted for another 10-42% of the TRR in
stover and grain. In 123-DAT wheat RPA 203328 was observed in forage, straw and grain,
accounting for 56-100% of the TRR and unknown #1 accounted for up to 33% of the. TRR in
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forage. RPA 203328 accounted for up to 20% of the TRR and unknown #1 accounted for

another 90-100% of the TRR in 365-DAT radish leaf. RPA 203328 was observed in forage and

stover, accounting for 7-66% of the TRR and unknown #1 accounted for another 33-76% of the
* TRR in stover and forage in 365-DAT sorghum.

The registrant submitted a supplemental report on confined rotational crops (MRID
44169002). Samples of each crop matrices were spiked with a mixture of “C-isoxaflutole, *C-
RPA 202248, and “C-RPA 203328. The total concentration was approximately 2 ppm (49%
isoxaflutole, 33% RPA 202248, and 18% RPA 203328). The samples were analyzed on day 0
and day 700 using methodology described in the initial submission. The results indicate that
isoxaflutole is not stable in storage as-shown by the decrease from ca. 49% (at 0-DAT) to 10%
-(at 700-DAT) of the total peak area. These results confirmed those reported in.the comn .
metabolism report (MRID43573249) where a decrease in isoxaflutole of up to 27% during a ca.
7-month storage period was reported. In contrast to the corn metabolism study, however, RPA
202248 was found to be somewhat suscqpt|b|e to degradation over the longer storage period in .
this study. Although an average of 9% increase was realized (from 33.3 to 42 0%), a 30%
increase in RPA 203328 was also demonstrated suggesting that degradation from isoxafiutole to
RPA 202248 and subsequent!y from RPA 202248 to RPA 203328 had occurred.

“The petitioner has provided stability data only for the parent and 2 metabolites instead of
investigating the stability of the metabolite profile present in the samples at harvest. Further, the
data submitted indicate that isoxaflutole was extensively metabolized to RPA 202248 and RPA
203328 during storage. As RPA 202248 and RPA 203328 were the only metabolites identified
“and these metabolites are determined in the proposed enforcement method, the petmoner will
not be required to repeat the confined rotational crop study. Due to uncertainties in the
composition of the samples at harvest, HED will base its conclusions from this study on the
* TRR. The results of this study show that residues are 0.01-ppm or greater:n all crops at the 12-
month plantback interval. Field accumulation studies in rotational crops are required to
determine the appropriate ‘plantback intervals and/or.the negd for rotational crop tolerances.
These studles should be performed in accordance with OPPTS Test Guidelines 860. 1900

Until hmlted fi éld trial data are- submltted reviewed and found acceptable crop rotat|on
restrictions are reqwred The end-use product label should contain a statement limiting the
planting of rotational crops-to 6 months after application. :

4

_ )Eii Anticipéted Residues

HED rev:ewed a total of 32 corn reSIdue trials (MRIDs 43588003 & 43904837).
Isoxaflutole was applied prior to emergence at'a rate of 0.223 Ibs. ai/A (1.2X). For samples with
residue levels below the LOQ pf 0.01 ppm, a value of ¥% LOQ was used in calculating average
residues. The average level of isoxaflutole and its metabolites in grain-was 0.015 ppm; in silage,
0:11 ppm; in forage, 0.087 ppm; and in stover, 0. 057 ppm. Corn was treated with lsoxaﬂutole at
a rate of 4X and the grain processed after harvest.” The following: concentration factors were
- - observed: grits, 0.9X; meal, 0.9X; and oil, less than 0.3X. Data were not provided for corn sugar.
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Acute Anticipated Residues

Table 6. Summary of Isoxaflutole Anticipated Residues for Dietary Risk Assessment

(Acute Endpoints).
Commodity - | Anticipated Residue for Acute DRES Run .

_ l ~ (ppm)
Corn, grain- endosperm - 0.015
Corn, grain- bran i | 0.015
Com,0il - o ‘ 0005
Com, sugar . o ‘ . 0.005
Liver ' ©0.26"
Meat® - ) . : 0.0011"
Fat . il 0.0065"
Meat by-products (except liver) N - 0.034!
Milk? . S S - 0.0011
Eggs’ . ° - I - _0.00069
Poultry meat 0.0035
Poultry fat ) » 0.00059
Poultry meat by-products o 0.020 ¢

! These anticipated residues should be used for beef, horses, hogs, goats and sheep in the DRES run.

2 - Based on the results of the feedmg studies and the chemical nature of isoxaflutole and its metabolites,

concentration of residues in milk fat i is pot expected

Based on the r'esults of the feeding study, residues in eqg whitesare not expected .
The acute ARs are based on adiet compnsed of corn grain with average resndues (0.015

. ppm, blended commodity) and corn s;lage with the highest average field trial value (0.75 ppm,
non-blended commodity): .

Table 7. Antii_:ipatéd Diet'afy Burdenlf'o( Beef and bairy Cattle. .-

£ __ -%inDie® - | Anticipated Dietary Burden®
Feed Item AR/%DM' " Beef __Dair “Beef | . Dairy
ComhGrain - | 0.017 60 40 - 001 | - 001
Corn Silage 1.88 40 50 - 0.75 - 094 |

AR/%DM average of antncnpated residues in feed items divided by the % dry matter (%DM) for
the feed item. %DM: 88% for corn grain and 40% for silage.

The % of each feed type assumed to be included in the diet was based on u‘for*nanon contained
in Table | of the OPPTS Test Guidelines Series 860.

The anticipated dietary burden is calculated by mu|t|p|y|ng the AR/%DM by the % of the feed item
* in the diet.
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The dosing levels. used in the ruminant feeding study correspond to 6X, 18X and 61X the
anticipated dietary burden for beef cattle and 5X, 15X and 48X the anticipated dietary burden for
dairy cattle. Based on this information, and based on the residues found in meat, meat by-
products, fat and milk in the ruminant feeding study (average tissuelfeed ratio for milk, maximum
for all others), the anticipated residues of parent + RPA 202248 in livestock commodities to be
used in the acute dietary risk assessments are liver, 0.15 ppm; meat by-products (except liver),
0.031 ppm; fat, 0.0027 ppm; meat, 0.00084 ppm; ‘and milk, 0.00061 ppm.

Table 8. Anticipated Dietary Burden for Poultry.

Feed Item ‘ % in Diet' - Anticipated Dietary Burden?

Com Grain " 0.015 ) 80 ’ 0.012

1 The % assumed to be included in the dlet was based on mformatlon contalned in the revised Table

| of the OPPTS Test Gu:dellnes Serles 860.

The anticipated dtetary burden is calculated by multlplylng the average AR by the.% of the feed
item in the diet.

The dosing levels used in'the poultry feeding study correspond to 15X, 45X and 150X
the anticipated dietary burden for poultry, Based on this information, and based on the residues
found in meat, liver, eggs, and fat in-the poultry feeding study (maximum tissueffeed ratlo) the
anticipated residues of parent + RPA 202248 in poultry commodities to be used in the acute
dietary risk assessments are: meat by-products, 0.020 ppm; fat, 0.00033 ppm; meat, 0.00033

- ppm; and eggs, 0.00033 ppm

" Chronic Anticipated Residues

Table 9. Summary of Isoxaflutole Anticipated Residues for D|etary Risk Assessment

(Chronic Endpoints).
: : . Value for TMRC Anticipated Residue for

Commodity -~ - . Calculation (ppm) DRES Run (ppm)
Corn Grain . 020 . T .| . 0015
Corn grits ' o o ' 020. -~ S 0.014
Corn oil ] 020 ] .- 0.005
Corn sugar . 0.20 ] 0.022
Liver, ruminant . . 0.85' : - 0.0411 -
Meat . . 026" - . - - 0.0017 *
Fat - 0.48' 0.00048!
Meat by-products (except liver) B 0.23' . 0.0056!
Milk? " ) 0.036 . 0.00022 .
Eggs® ‘ ~0.021 0.000089
Foultry meat _ 2.1 - 0.000023
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Poultry fat ' : 0.36 ' 0.000017
Poultry meat by-products T 0.30 0.015

1 ) These anticipated residues should be used for beef. horses, hogs, goats and sheep in the DRES
run. ’ -

Based on the results of the feedmg studies and the chemical nature of isoxaflutole and |ts
metabolites, concentration of residues in milk fat is pot expected.

Based on the results of the feeding study, residues in egg whites are not expected

The dosing levels used in the ruminant feeding study (MRID 43904835) correspond to .
38X 115X, and 380X the anticipated dietary burden for beef cattle and 31X, 92X and 310X the
anticipated dietary burden for dairy cattle, Based on this information, and based onthe
residues.found in meat, meat by-produots fat and milk in the ruminant feeding study anticipated
residues in livestock commodities are expected to beliver, 0.024 ppm; meat by-product (except
liver), 0.0049 ppm and-milk, 0.00012 ppm. These ARs were multiplied by the adjustment:

factors shown below (Table 10). The tolerance values also must be adjusted for calculation of
the TMRC. :

Y

Based on the decision of the HED Metabolism Assessment Review Commiittee,
tolerances are required for ruminant meat-and fat. The required tolerance for these
commodities, 0.20 ppm, is based on the LOQ of the proposed analyt:cal enforcement method.
The antlmpated residues for the chronic dietary risk assessment were calculated by adjusting
the residues of isoxaflutole + RPA 202248 + RPA 207048 + RPA 205834 found in the ruminant
metabolism study at a 10 ppm feeding Ievel for the anticipated dietary burden of 0.12 ppm.

“The dosing levels used in the poultry feeding study (MRID 43904836) correspond to
16X, 45X and 150X the anticipated dietary burden for poultry. Based on information, and based
on the residues found in.meat, liver, eggs, and fat.in the poultry feedmg stqdy, the antlmpated
resndues in poultry commodmes to be used is 0.015 ppm.

- Based on the deC|S|on of the HED Metabolism Assessment Rewew Committee,
tolerances are required for poultry meat, eggs and fat. ‘The required tolerances for these _
commodities, 0.20 ppm for meat and fat and 0.01 ppm for eggs, are based on the LOQ of the
proposed anaiyt|ca| enforcement method. The ant|0|pated residues for the chronic dietary risk
assessment were calculated by adjusting the residues of isoxaflutole + RPA 202248 + RPA

207048 + RPA 205834 found in the poultry metabolism study at a 10 ppm feeding level for the
4 antumpated dietary burden of 0. 012 ppm

For both acute, and .chromc anﬂmpated residues, in order to adjust the ARs for the 1
presence of the isoxaflutole metabolites RPA 207048 and RPA 205834, the percentage of the
total toxic residue (TTR) occupied by these metabolites had to be determined. The tolerance
values were based on the combined residues of isoxaflutole and its metabolite RPA 202248.

The adjustment factor is determined by- dwtdmg the TTR by the sum of isoxaflutole and RPA
202248:

[isoxaflutole + RPA 202248 +RPA 207048 + RPA 205834] + [isoxaflutole + RPA 202248]
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Table 10. Adjustment factors for animal commodities.

% of TTR Comprised of Isoxaflutole +
Animal Commaodity RPA 202248 Adjustment Factor
Ruminant Lfve_r - R 59 1.7
Kidney 88 1.1
Muscle - 77 13
Fat 42 ' _ 24
A i Milk® 56 , 1.8
Poultry Civer |- - T . 10
Muscle |~ * . 95 105 ‘
Fat’ z 57 P - 1.8 :
Egg Yolk - 49 : 241

~

Ideally, the results of the animal feeding studies should be used to calculate the adjustment
factors. ‘However, in the isoxaflutole feeding studies, ruminant liver was the only commodity
which contained quantifiable residues of RPA 207048 and RPA 205834. Theresults of the

animal metabolism studies were thus used to calculate adjustment factors for all other
commodities.

xii. Codex Considerations

There is neither a Codex proposal, nor Canadian or Mexican limits for residues of

isoxaflutole and its metabolites in corn. Therefore, a compatibility i issue is not relevant to the
.proposed tolerance.

b. Dietary Exposure - Drinking Water Source

Parent isoxaflutole is not eXpected to persist in surface water or to reach ';qround water.
However, the metabolites RPA 202248 and RPA 203328 are expected to reach both ground
and surface water, where they are expected to pers:st and accumulate

The Enwronmental Fate and Effectlevn_sxon (EFED) provided HED with estimates of
exposure for isoxaflutole and its metabolites RPA 202248 and RPA 203328 for both surface
and ground water based on available modeling. Since there are no registered uses for ~
isoxaflutole in the U.S., thére are no monitoring data to compare against the modeling. - Table 8
presents the estlmated environmental concentrations (EECs) for surface water using Tier 2
modeling from PRZM/EXAMS. Table 9 presents the acute and chronic ground water
concentrations using the SCI-GROW model. For surface water, the maximum concentrations
should be used for acute risk calculations. The annual means (1-10 years) are available for
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chronic risk calculations. For ground water, the SCI-GROW numbers for each compound
should be used for acute, chronic, and cancer risk assessment.

If residues of isoxaflutole reach water resources, they will be primarily associated with
the aqueous phase with minimal adsorption to sediment because of their low adsorption
. coefficients. Standard coagulatiori-flocculation and sedimentation processes used in water
-treatment are not expected to be effective in removing isoxaflutole residues, based on their
adsorption coefficients. The use of GAC (Granular Activated Carbon) is also not expected to be
effective in removing isoxaflutole residues because of low binding affinity to organic carbon. -

Table 11. Tier Il upper tenth percentile EEC's for Parent Isoxaflutole, RPA 202248, and RPA
203328 for simulated corn using PRZM 2.3 and EXAMS 2.94.

CdmpoUnd : 5 Makknum (ug -L™") _ Annual Mean
. L : (ug L™
1-10 years
Parent Isoxaflutole - ' 0.4 : ' © 0,01

.|| RPA 202248 ’ B * 2.0 1.7
RPA 203328 \ | - 10.0 9.3
* Upper 90% confidence boimd on the 36:year mean with the variance calculated from the annual means. ’

|l Table 12. Acute and Chronic Concentratlons of Parent Isoxaflutole and Metabolites in Ground
Water Using ¢ SCI-GROW

Compound S Acute (ug -L™Y) Chronic (ug L || cancer (ug L")
|| Perent Isoxafutole . , 0.00025 . ~ 0.00025 ' 000025

RPA202248 . ' 023 1 o2 ‘ 023
RPA203326 - o 61 - .61 I el I

—

..

Tier Il EECs for surface water for parent isoxaflutole and its primary metaboiites applied
* to com in Pottawattamie County, lowa were calculated to generate aquatic exposure estimates..
for use in the aquatlc risk and human health risk assessments. The PRZM 2-3 and EXAMS .

2.94 programs were dated 4/30/97 and 1/26/92, respectlvely The Tler 1l upper terith percentlle
EECs are listed in Table 8

For PRZM-EXAMS modeling, for parent lsoxaﬂuto|e EFED used the maximum rate on
the most recent propdsed label (0.14 Ibs aifA) applied using ground equipment.. For soil K,., the
mean value of 122 mj/g was used (MRID 43588009). For soil metakolism in the fieid, an
aerobic soil metabolism value of 3.5 days was used. This value was the upper 90th percentile
bound of the 1.3 and 2.4 day half-lives in MRID 43588006. For degradalion in the pond
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(EXAMS), EFED used an aerobic aquatic metabolism half-life of six hours, calculated by
multiplying the 2-hour half-life (MRID 43588007) times three to account for the uncertainty of
having only one half-life for this study. EFED has not formally reviewed the aerobic aquatic
metabolism study submitted by Rhone Poulenc. Therefore, EFED multiplied the 3.5-day
aerobic soil half-life used in the model by an uncertainty factor of 2 to account for a change in
media. Hydrolysis was not included as a model input since both the aerobic and anaerobic
aquatic metabolism inputs include the contribution to degradation from hydrolysis. An aqueous
photolysis half-life of 6.7 days was used as an input into EXAMS (MRID 43588004). The water
solubility of parent |soxaﬂuto|e was reported to be. 3.5 mg/l (MRID 42275501)

For RPA 202248, a phytotox1c metabolite of lsoxaﬂutole surface water EEC’s were
calculated using an application rate of 0.15 Ibs ai/A, -and corrected by adjusting for the new
maximum application rate of parent isoxafiutole (0.14 Ibs ai/A). 1n the aerobic soil metabolism
study, RPA 202248 was observed at 80 % of parent isoxaflutole ori a mass basis. However,
the registrant has not demonstrated that there are additional dissipation pathways for-

. isoxaflutole dissipation in the environment. Therefore, EFED is assuming 100 % conversion

. from parent isoxaflutole to RPA 202248 in soil and water. For soil Ko the mean value of 93
ml/g was used (MRID 44065801).- For soil metabolism in'the field, an aerobic soil metabolism
value of 106 days was used. This value was the upper 90th percentile bound of the 17 and 61
day half-lives (EFED-calculated) in MRID 43588006. For degradation in the pond (EXAMS),

- EFED used an aerobic aquatic metabolism half-life df‘ 11565 days, which is the upper 90th
percentile bound of the extrapolated half-lives of 250 and 700 days in the aerobic aquatic
metabolism study that has not been formally reviewed. The quality of this data is uncertain,
since the study has not been formally reviewed. The registrant has not shown that RPA
202248 actually degrades at a significant rate in aquatic environments. RPA 202248 was
observed to be stable to hydrolysis (MRID 43573254)and to agqueous photolysis' (MRID
43588004). Based on this persistence, EFED expects that continued use of parent lsoxaﬂutole
WI|| lead to accumulation of RPA. 202248 i in water resources.

For RPA 203328, another metabolite of isoxaflutole, surface water EEC's were
calculated using an application rate of 0.15 Ibs ai/A, and corrected by adjusting for the new
maximum application rate of parent isoxaflutole (0.14 Ibs ai/A). In the aerobic soil metabolismi
study, RPA 203328 was observed at 60 % of parent isoxaflutole on a mass basis. The
registrant has not demonstrated that there are additional dissipation pathways for isoxaflutole
dissipation in the environment. Therefore, EFED is assuming 100 % conversion from RPA.
202248 to RPA 203328 in soil and water. For soil K, the mean value of 69 ml/lg was used
(MRID 44291503). The quality of this data is uncertain, since the study has not been formally
reviewed. For soil metabolism in the field, an aerobic soil metabolism value of 977 days was

-used. This value was the maximurm regxstrant—calcu!ated half-life in the aerobic soil metabolism
study in MRID 43588006. The registrant has not.shown that RPA 203328 degrades-due to
hydrolysis ( MRID 43573254 ). aqueous photolysis (MRID 43588004), or aquatic metabolism.*
Therefore, no degradation rates were put into EXAMS. Based on this persistence, EFED

" expects that continued use of parent isoxaflutole will lead to accumulation of RPA 203328 in

water resources. The water solublhty of RPA 2003328 was reported to be 8,000 mg/| (Rhone
Poulenc Fax).
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There are certain limitations imposed when Tier || EEC's are used for drinking water
exposure estimates. Obviously, a single 10 hectare field with a 1 hectare pond does not
accurately reflect the dynamics in a watershed large enough to support a drinking water facility.
A basin of this size would certainly not be planted completely to a single crop nor be completely
treated with a pesticide. Additionally, treatment with the pesticide would likely occur over
several days or weeks, rather than all on a single day. This would reduce the magnitude of the
concentration peaks, but also make them broader, reducing the acute exposure but perhaps
increasing the chronic exposure. The fact that the simulated pond has no outlet is also a
limitation as water bodies in this size range would have at least some flow through (rivers) or
turnover (reservonrs) In spite of these limitations, a Tier Il EEC can provide a reasonable upper
‘bound on the concentration found in drinking water if not an accurate assessment of the real
concentration. The EECs have been calculated so that in any given year, there is a 10%
probab|I|ty that the maximum average concentration of that duration in that year will equal or
exceed the EEC at the site. Risk assessgent using Tier |l values can capably be used as
refined screens to demonstrate that the risk is below the Ievel of concem.

A Tier Il EEC uses a smgle site which represents a high exposure scenario for the use
of the pesticide on a'particular crop or non-crop use site. The weather and agricultural
practices are simulated.at the site over multiple (in all cases, 36) years so that the probability of
an EEC occurring at that sité can be estimated.

The SCI-GROW model (Screenmg ‘Concentrations in Ground Water) is a model for:
estimating concentrations of pesticides in ground water under "worst case" conditions. SCI-
GROW provides a screening concentration, an estimate of likely ground water concentrations if
the pesticide is used at the maximum allowed label rate in areas with ground water
_exceptionally vulnerable to contamination. In most cases; a majority of the use area will have " -
ground water that is less vuinerable to contamination than the areas used to derive the SCI-
GROW estimate

The SCI-GROW model is based on scaled ground water concentratlon from ground
water monitoring studies, environmental fate properties (aerobic.soil half-lives and organic
carbon partitioning coeffi cnent§-Koc s) and application rates. The model is based on permeable

soils that are vulnerable to leaching and on shallow ground water (10-30 feet). -

Results from the SCI-GROW screening model pred|ct that the maximum chronic .
concentration of parent isoxaflutole in‘shallow ground water.is not expected:to exceed the 2.5 x
10 ug/L for the proposed use on comn at'0.14 Ibs ai/A. The concentrations-of the metabolites
RPA 202248 and RPA 203328 are estimated to reach 0.23 and 6.1 ug/L, respectwely .These
_concentrations are expected to persist and accumulate, since there is no apparent means of
degradation in the environment for these metabolites. This modeling of the metabolites using
the proposed maximum Iabeled rate of 0.14 Ib ai/acre/season assumed 100 % conversion to *
each of these sequentlally-formed_ metabolites since they are both persistent, mobile, and are
expected to persist and accumulate in water, SCI-GROW is a model that provides an upper
bound of EEC’s in shallow ground water.

39



c. Dietary Risk
i. Chronic (Non-cancer) Risk (TMRC, ARC)

A Dietary Risk Evaluation System (DRES) chronic exposure analysis was performed
using a RfD of 0.002 mg/kg/day, tolerance level residues and 100 percent crop treated
information to estimate the Theoretical Maximum Residue Contribution (TMRC), and

anticipated residues to estimate the Anticipated Residue Contribution (ARC) for the general
" population and 22 subgroups. Using tolerance level residues and assuming 100 percent crop
treated, non-nursing infants (< 1year old ) is the subgroup that utilized the greatest percentage
of the RfD at 81%.. By refining the chronic dietary risk assessment assuming 34 percent of the
corn crop treated and incorporating ARs for corn, animal RACs and processed commodities,
less than 1 percent of the RfD is utilized for the general population and 1 percent of the RfD for
nursing infants, the subgroup that accoungs for the greatest percentage of the RfD.

The refined chronic dietary fisk assessment is considered a rea_sonable estimate of risk
since ARs and percent crop treated estimates were incorporated. Based on the risk estimates .

calculated in this analysis, the chronic (non-cancer) dietary risk from use of isoxaflutole on com -
does not exceed HED's level of concern.

ii. Carcinogenic Risk (TMRC, ARC)

A prior analysis of the potential dietary cancer risk (See memo, B. Steinwand, 7/24/96)
using tolerance level residues resulted in a cancer risk of 3 X 10 which exceeded HED's level
of concern. Thus, ARs for isoxaflutole were requested and supplied by G. Kramer, 9/18/97. .
The aggregate (food and water) cancer risk.exceeded HED's level of concern when a refined
dietary risk assessment was conducted using the ARs. Therefore, more refined dietary risk
assessments for cancer were conducted using ARs for jsoxaflutole in corn and animal RACs

and processed commodities including the metabolites RPA 207048-and RPA 205834 as well as'- S

information provided by Neil Anderson of the Biological and Economic Analysis Division (BEAD)
_stating that 34 percent crop treated information is appropnate The’ results of these risk
. assessments are reported below.

As discussed i in the Dose-Response section above the CPRC recommended that a non-
linear (MOE) methadology be applied for the estimation of human cancer risk. The NOEL of 2
mg/kg/day-in males from a 104 week combined chronic toxrcrtylcarcmogemcrty study in rats
(MRID 43904806) is the endpoint to be ‘used for the non-linear (MOE) cancer risk-assessment.
.~ Cancer MOEs are estimated by dividing the carcinogenic NOEL by the chronic exposure. The
assessment was conducted for the Total U.S. Populatlon only.

Using this approach, the upper bound cancer risk was calculated as foliows: ' x-

Exposure ARC
= 0.000008 mg/kg/day

MOE = NOEL + Exposure
=2 mg/kg/day + 3.000008 mg/kglday = 250,000
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This non-linear cancer risk assessment was done using the NOEL of 2 mg/kg/day from
a 104 week combined chronic toxicity/carcinogenicity study in rats (MRID 43904806). The next
dose tested, 20 mg/kg/day, was the LOEL for the study based on thyroid hyperplasia. A
statistical significant increase of tumors was not seen until the next dose level of 500
mg/kg/day.

The CPRC also recommended that a linear low-dose extrapolation (Q, *) be applied for

the tumors of the rat liver. It later was decided that there was no reason not to include the
results from the 7.8-week feeding/carcinogenicity study in°'mice (MRID 3904807) when
- determining the Q,* to be used for risk assessment. The unit risk, Q,* (mg/kg/day)* of

isoxaflutole, based upon male mouse liver (adenomas and or carcmomas) tumors is 1.14 x 102
in human equivalents.

Using the linear approach and a Q,* of 0.0114 resulted in an upper bound cancer risk of
9.3 X 10®. This linear risk estimate, for use of isoxaflutole on ‘corn is below HED's level of
concern for life time-cancer risk. .

iii. Acute Dietary Risk _(tiered assessment)

As discussed in the Dose-Response section of this document, .an acute dietary endpoint
of concern was identified for use in risk assessment for females 13+. The endpoint to be used
in risk assessment is the LOEL of § mg/kg/day from the developmental toxicity study (MRID
43904808) in rabbits. An UF of 3x should be applied to account for the lack of a NOEL in the
developmental rabbit study, 10x to account for increased sensitivity to fetuses following in utero
exposure as well as 100 to account for inter- & |ntra-specnes variation. The appropnate MOE
for acute dietary risk assessment is 3000.

An acute dietary endpoint was also identified for the general population including infants
and children. The endpoint to be used in risk assessment is the NOEL: of 125 mg/kg/day from
the acute neurotoxicity study (MRID 43904804). An UF of 10x shou|d be applied to account for
enhanced sensitivity to infants and children as well as 100 to account for inter- & intra-species
varuatlon The appropriate MOE for acute dletary risk assessment is 1000

Fhe Dietary Risk Evaluation System (DRES) detailed acute analysis estimates the
distribution of single-day exposures for the overall U.S. population and certain subgroups. The
analysis evaluates individual food consumption as reported by respondents in the USDA 1977-
78 Nationwide Food Consumption Survey (NFCS) and accumulates exposure to the chemical

for'each commodity. Each analysis assumes uniform dlstnbutlon of isoxaflutole i in the’
ccmmodity supply.

The MOE is a measure of how close the high end exposure comes to ‘the NOEL (LOEL
for females 13+) andis calculated as the ratio of the NOEL to the exposure (NOEL/exposure =
MOE) For these acute diefary risk assessments, use of isoxaflutole on corn, -anticipated
residues were used since corn is a blended commodity. -The high end MOE for the subgroup
of Females, 13+ was.10,000; and'is no cause for coricern given the need for a MOE of 3000.
The high end MOEs for the remaining populations all exceed 125,000, and demonstrate no
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acute dietary concern given the need for a MOE of 1000 for the general population including
infants and children.

4. Occupational and Residential Exposure and Risk Charaeterizatioﬁ

Isoxaflutole is a new chemical, proposed for use on corn. Therefore, there are no
residential uses associated with the use of this chemical at this time.

a. Occupational Exposure

Isoxaflutole is formulated as Balance WDG Herbicidé-(264-LAT), a water-dispersible
granule containing 76.5% a.i. Balance is proposed.for a single early.preplant or preemergence
broadcast application to field corn. The maximum use rate is 0:14-Ibs. ai/A. Only one
application may be made per season. Based on the proposed agricultural use and the

-recommendations of the HIARC, HED assessed short and intermediate term dermal exposure,
. short and intermediate term inhalation exposure and the potential cancer (linear) risk to workers
. resulting from exposure to isoxaflutole. .HED did not assess chronic non-cancer and c¢ancer
" " (MOE approach) risk because no chronic exposure is expected to occur from the proposed
agricultural use of |soxaﬂuto|e onh corn.

The mechanism used for evaluating dermal and inhalation unit exposure was the
Pesticide Handler Exposure Database (PHED), version 1.1. Based ori label requirements,
PHED estimated worker exposure under a long sleeve shirt, long pants, waterproof glove,
shoes and socks protective clothing scenario. The label also mandates the use of protective
eyewear, however PHED is unable to estimate the protection afforded by this item. Estimates
of exposure and cancer risk have been made both for the farmer and the commercial
mixer/loader or applicator. It is common practice for farmers to perform both the mixing/loading
and application of a pesticide, thus exposure and risk have been estimated for those functions
individually-and combined. Commercial handlers do not usually perform both functions and so
estimates have been-made for mixing/loading and application separately:

Isoxaflutole is formulated as a water dispersible granule herbicide. PHED estimated
mixer/loader (M/L) unit exposure using a water dispersible granule, open pour M/L scenario.
The method of apphcatlon is groundboom The label does not specify the use of a closed
mixing/loading system or a closed cab for the groundboom tractor, therefore open M/L and
open cab scenarios were selected for analysis.

HED estimated that a farmer could treat 105 acres/day and a commercial apphcator
could treat 200 acres/day: These estimates were based cn a program by Dr. Yuen-Shaun Ng,
of BEAD. The differences in acres treated/day by the farmer and commercial applicator are
~ primarily due to swath width and tank capacity. Farm size was estimated as 249 acres based
on the 1992 Ag Census fof Monona County, lowa. lowa had the largest number of corn acres
cropped.in the United States and thus potentially the state most effected by isoxaflutole
registration. Monona County was selected because of it's high typical farm size. This should
not be judged as excessively conservative as there were other states (e.g. Nebraska) which
had counties with larger average farm sizes than Monona County. Finally, BEAD has
estimated that a commercial applicator weuld potentially treat 6 farms per year with isoxaflutole

A
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under the proposed use pattern (Keitt, George W Jr. BEAD, Personal Communication with
Tracy Lynn Keigwin, October, 1997).

Tables 13, 14 and 15 summarize the use information and formulae which were used to estimate
occupational exposure and risk.

Table 13. - PHED Unit Exposure Estimates

Mixer/Loader - 63.3733 , 0.7686 Medium confidence dermal
) . ' High confidence inhalation

Abpﬁcator 14.0180 0.7398 Medium confidence dermal
N o " -] High confidence inhalation
Mixer/Loader/ | 77.3913 ‘ 1.5084 Medium conifidence dermal
Applicator Co : High confidence inhalation

(*Long Sleeve shirt, Long Pants, Glove clothing scenario)

Table 14. Occupational Exposure Assurnptions

Percent Absorption . Dermal - 3.5“"/0 '
o~ , Inhalation - 100% (default value) .

Endpoints ) | LOEL of 5, mg/kg/day to be used in short and
: A ' ‘intermédiate term exposure estimates

Q* = 1.14 X 10”2 mg/kg/day

Application Type s - Groundboom -
Minimum Finish Spray (accofding to proposed : 10 gél|on§,laére
label) ' A
| Maximum Application Rate .. . | 0.2Ibsai/acre N
Farm Size (1992 Census;of Ag.riculture) ' 249 aéres,fbas_ed pri-Monona county, lowa -
Acres Treated/Day (Y. NG, BEAD) o 105 - farmer , 200'- PCO 4
Worker Weight 60 kg for short term and intermediate term .
. - exposure estimates

70 kg for cancger _estimates

Number of farms ‘reated by PCO per year 6
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Table 15. FORMULAE ** " *

Average Daily Dose (ADD) = PHED Unit Exposure (ug/lb ai handled) x % absorption x application rate
(Ib aifacre) x acres treated/day x 1 mg/1000 ug + 60 kg-body weight*

Combined ADD = Dermal ADD + Inhalation ADD

Lifetime Average Daily Dose (LADD) =
[PHED Unit Exposure (ug/ib ai handled) X" % absorption x apphcatlon rate (Ib aifacre) x
acres treated/day x 1 mg/1000 ug™ + 70 kg body weight*] x # of days to treat average field x number

‘|| applications/year x # of farms treated by commercial handler + 365 daysfyear x 35/70**
Short and Intermediate Term MOE = LOEL/ADD (where LOEL = 5 mg/kg/day)
‘| Cancer Risk = Q* x LADD (where Q* = 1.14'x 102 my/kg/day)

*A body weight of 60kg was assumed when estimating ADD due to developmental concerns. A body weight of 70 kg
was assumed when estlmatmg cancer risk.

> Thls is assuming that a grower or commercial applicator will be working with or exposed to a pesticide for 35 of a 70 ||
year lifespan.

b. Occupational Risk
i. Risk from Dermal and Inhaiation Exposures

_As discussed previously, in the Dose-Response section, residential-and occupational
risk assessments are required for short term (1 to 7 days) and intermediate term (1 week to
several months) exposure to isoxaflutole. An endpoint-of-5-mg/kg/day-was identifi ed-for use'in-

_risk assessment for these exposure scenarios. A MOE of 300 is required. Addmonally,

- cancer risk assessment using a linear low dose extrapolation with a Q* of 1.14 x 1 02is
required. Since the proposed use of isoxaflutole on corn is for one. application per season,
chronic exposure is not expected Therefore, HED will not assess chronic non-cancer and
cancer (non-linear) risk because no chronic exposure is expected to occur.

Tables 16 and 17 summarize the estimated short terrf\. intermediate term and cancer .

risk associated with the use of isoxaflutole.as a preplant or preemergent herbicide treatment to
field corn.




Table 16 - Farmer Occupational Exposure and Risk Estimates

Function Short and- Cancer
| Intermediate - Risk
' Term
MOE
Mixer/Loader 1.1x10% 3.1x10° 4500 3.5x10%
Applicator 4.3x10* 1.3x10° 12000 1.5x10®
Mixer/Loader/ 1.5x 10'3. 4 4x10° 3300 5.0x10®
applicator ’

. Short and Intermediate Term MOE = LOEUCombmed Dermal and |nhalatlon ADD g where LOEL = 5 mg/kg/day)
Cancer Risk = Q* x Combined Dermal and inhalation LADD (where Q* = 1.14 x 10 mg/kg/day)

Table 17 - Commercial MixerlLoader orLA licator Occupational Ex aosirre and Risk Estimates

Mixer/Loader - 20x10° 2.0x107

Applicator 8.2x 10" . 7.2x10° 6100 8.2x10°

Short and Intermediate Term MOE = LOEL/Combined Dermal and Inhalation ADD (where LOEL = 5 mg/kg/day)
Cancer Risk = Q* x Combined Dermal and Inhalatron LADD (where Q*=1.14 X 10 mg/kg/day)

1.8x10° 2500

Risk to workers from short and intermediate exposure do not exceed HED's level
concern (a MOE of 300) under a long sleeve shirt, long pants and chemical resistant glove
clothing scenario. However, due to the developmental concemns associated isoxaflutole, HED
recommends that a chemical resistant apron be worn when mixing/loading and cleaning
~equipment. It should'be noted that “acceptable” is strictly for this use scenario-only. Should the

" registrant propose other methods of' application (e.g. - aerial apphca’non) projected exposures
and risk will need to be reassessed. o

HED also assessed the potential cancer (Irnear) risk to workers resultrng from exposure
. to isoxaffutole. Cancer risk for workers ranged from 2.0 x-107to 82 x 10%. These risk -

estimates, all greater than 1 x 10‘6 do not exceed HED's Ievel of concern and are consrdered
protective of adult workers. . :

ii. Risk From Post-Application Exposures
With the presént labeled usée pattern, a great' degree of post application exposure

is not expected from isoxaflutole smce thisis a preplant/preemergent treatment and worker
contact should be minimal.
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iii. Restricted Entry Interval (REIl)

A 12 hour REI based on the toxicity categories’lll and IV appears acceptable. Early
reentry PPE should be coveralls, waterproof gloves, shoes, socks and protective eyewear. |t

should be noted that.isoxaflutole is not a candidate for the reduced 4 hour REI due to its
carcinogenic concerns.

5. Aggregate Risk

FQPA requires that “aggregate exposure levels of consumers to the pesticide chemlcal
-residue and to other related substances, including dietary exposure under the tolerance and all
other tolerances in effect for the pesticide chemical residue; and exposure from other non-
occupational sources” be considered. For the proposed use, of isoxaflutole on corn, HED only

anticipates aggregate exposure from dietary - food and water sources since there are.no
reS|dent|a| uses.

a. Acute Aggregate Exposure and Risk

HED calculated drinking water levels of concern (DWLOC) for acute exposures to
isoxaflutole in surface and ground water for females 13+, the general population and children
(1-6 years). Relative to an acute toxicity endpoint, the acute dietary food exposure (from the
DRES analysis) was subtracted from the ratio of the acute NOEL to the appropriate MOE to
obtain the acceptable acute exposure to isoxaflutole in drinking water. DWLOCs were then
calculated from this acceptable exposure using default body weights (70 kg for general
population, 60 kg females & 10 kg for children) and drinking water consumption figures (2 liters
general population & females & 1 hter for children). Based on these calculations HED's

DWLOC for acute dietary risk is 4200 ppb for the general populatlon 1200 ppb for children (1-
6) and 36 ppb for females 13+,

Table 18. Acute Drmkmg Water Levels of Concern (DWLOC)

Subpopulatlon Acute . - | Acute Food | MOE Water DwWLOC
Endpoint -Exposure Exposure .
(mglkg/day) | (mglkg/day (mgl/kg/day)
| us. Population | 125 - |o00005 . |.1000 “|0.0012 ° se- Y2p0 |PY[s/1¥
Femaies 13+ - |5 00005 - |3000 |0.12. 4200 3G ¢
Children 1-6 125 . 0.001 - -] 1000 0.12 _ 1200 )

For acute dietary risk estimated maximum concentrations of isoxaflutole and its
metabolites RPA 202248 and RPA 203328 were used. In surface water isoxaflutole and its
metabolites RPA 202248 and RPA 203328 are estimated to be 0.4 ppb, 2.0 ppb, and 10.0 ppb,
respectively. Estimated maximum concentrations of isoxaflutole and its metaholites RPA
20224¢ and RPA 203328 in ground water are 0.00025 ppb, 0.23 ppb and 6.1 ppb, respectively.
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The maximum estimated concentrations of isoxaflutole and its metabolites RPA 202248
and RPA 203328 in surface and ground water were less than HED's levels of concern for acute
exposure in drinking water for the general population, females 13+ and children. Therefore,
HED concludes with-reasonable certainty that residues of isoxaflutole and its metabolites RPA
202248 and RPA 203328 in drinking water.do not contribute significantly to the aggregate acute

human health risk at the present time considering the uses proposed in this action for
registration.

b. Short-term & Intermed|ate-term Aggregate Risk

Slnce there are no reSldentlaI .exposures expected with this proposed use, short and
- intermediate dggregate risk assessments will not be conducted. .

c. Chronic Aggregate Exposure Risk,

HED has calculated DWLOC for chronic (non-cancer) exposures to isoxafiutole in-
surface and ground water. To calculate the DWLOC for chronic exposures relative to a chronic
toxicity. endpoint, the chronic dietary food exposure (from DRES) was subtracted from the RfD
(0.002 mg/kg/day) to obtain the acceptable chronic (non-cancer) exposure to isoxaflutole-in
drinking water. DWLOCs weére then calculated from this acceptable exposure using default
body weights (70 kg for males, 60 kg for females & 10'kg for children) and drinking water
- consumption figures (2 liters males & females &1 liter children). Based on this calculation

HED'’s DWLOC for chronic (non-cancer) risk is 70 ppb for males, 60 ppb for females and 19
ppb for children. . .

' Estimated annual average concentrations of isoxaflutole and its metabolites RPA
202248 and RPA 203328 in surface are 0.01 ppb, 1.7-ppb and 9.3 ppb, respectively.
Estimated annual average concentrations of isoxaflutole and its metabolites RPA 202248 and
. 'RPA 203328 in ground water are 0.00025 ppb, 0.23 ppb and 6.1.ppb, respectlvely [Note: For
" the purposes of the screemng |evel assessment, the maximum and average annual
concentratlons in ground water are not believed to vary significantly.]

The estimated annual average concentratlons of isoxaflutole and its metabolites RPA
202248 and RPA 203328 in suiface and ground water were less than HED's levels of concern
for chronic (non-cancer) exposure in drinking water. Therefore, HED concludes with
reasonable certainty that residues of isoxafiutole and its metabolites RPA 202248 anid RPA
203328 in drinking water do not contribute significantly to the aggregate chronic (non-cancer)

human health risk at the present time consxdenng the present uses and uses proposed in this
_action for registration. :

d. Carcinogenic Aggregate Risk ' ' *

A non-linear cancer aggregate risk assessment has not been conducted since the point
of departure for non-linear cancer risk assessment (2 mg/kg/day) is the same endpoint as the
RfD and the aggregate cancer linear risk assessment using the Q* is considered more
restrictive unless a MOE of greater than 20,000 is warranted. HED has calcuilated DWLOC for
chronic {cancer, linear) exposures to isoxaflutole in surface and ground water. To calculate the
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DWLOC for chronic exposures relative to a carcinogenic toxicity endpoint, the chronic (cancer)
dietary food exposure (from the DRES analysis) was subtracted from the ratio of the negligible
cancer risk (1 x 10) to the recommended linear low-dose extrapolation (Q,*, 1.14 x 102 ) to
obtain the acceptable chronic (cancer) exposure to isoxaflutole in drinking water. DWL.OCs
were then calculated from this acceptable exposure using default body weights (70 kg) and

drinking water consumption figures (2 liters). Based on this calculation HED'’s DWLOC for
.carcinogenic risk is 3.1 ppb.

As stated earlier RPA 203328 does not have to be included in an aggregate cancer risk
assessment. Estimated annual mean concentrations of isoxaflutole and its metabolite RPA
202248 in surface water are 0.01 ppb and 1.7 ppb, respectively. Estimated annual average
concentrations of isoxaflutole and its metabolites RPA 202248 in ground water are 0.00025
ppb and 0.23 ppb respectively.

The estimated concentrations of isoxaflutole and its metabolite RPA 202248 in ground
and surface water were less than HED's levels of concem. Therefore, HED concludes with.
reasonable certainty that residues of isoxaflutole and its metabolites'RPA 202248 in drinking
water do.not contribute significantly to the aggrégate cancer) human health risk at the present
time considering the uses proposed in this action for registration.

Since HED considers the aggregate risk resulting from multiple exposure pathways
associated with a pesticide’s uses, levels of concern in drinking water may vary as those uses
change. If new uses are added in the future, HED will reassess the potential impacts of
_ isoxaflutole on drinking water as a part of the aggregate risk assessment process.

. 6. Other Food Quality Protection Act Considerations

‘a. Cumulative Risk

i .Section 408(b)(2)(D)(v) of the Food Quality Protectlon Act requires that, when
considering whether to establish, modify, or revoke a tolerance, the Agency consider "available
information" concerning the cumulative effects of a particular pesticide's residues and “other ‘
substances that have a common mechanism of toxicity". The Agency believes that "available
information" in this context might include not only toxicity, chemistry, and exposure data, but
also scientific policies and methodologies for understanding common mechanisms of toxicity
and conducting cumiulative risk assessments. -For most pesticides, althcugh the Agency has
some information in its files that may turn out to be helpfulin eventually determining whether a
pesticide shares a common mechanism of toxicity with any other substances, EPA does not at-
this time have the methodologies to resolve the complex scientific issues concerning common
mechanism of toxicity in a meaningful way. EPA has begun a pilot process to study this issue
further through the examination of particular classes of pesticides. The Agency hopes that the
results of this pilot process will increase the Agency’s scientific understanding of this question
such that EPA will be able to develop and apply scientific principles for better determining which
chemicals have a common mechanism of toxicity and evaluating the cumulative effects of such
chemicals. The Agency anticipates, however, that even as its understanding of the science of
common mechanisms increases, decisions on specific classes of chemicals.will be heavily
dependent on chemical-specific data, much of which may not be presently available.
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Although at present the Agency does not know how to apply the information in its files
concerning common mechanism issues to most risk assessments, there are pesticides as to
which the common mechanism issues can be resolved. These pesticides include pesticides
that are toxicologically dissimilar-to existing chemical substances (in which case the Agency can
conclude that it is unlikely that a pesticide shares a common mechanism of activity with other

substances) and pesticides that produce a common toxic metabolite (in which case common
~ mechanism of activity will be assumed).

HED does not have, at this time, available data to determine whether isoxafluotle has a
common mechanism of toxicity with other substances or how to include this pesticide in a
-cumulative risk assessment. For the purposes of this tolerance action, therefore, HED has not
assumed that'isoxaflutole has a common mechanism of toxicity with other substances.

b. Endocrine disruption

>

The Agency is required to deve!op a screening prograim to determine whether certain
substances (including all pesticides and inerts)"may have an effect in humans that is similar to
an effect produced by a naturally occurring estrogen, or such other endoérine effect..." The
Agency is currently working with interested stakeholders, including other government
agencies, public interest groups, industry and research scientists in developing a screening
and testing program and a priority setting scheme to implement this program. Congress has
allowed 3 years from the passage of FQPA (August 3, 1999) to implement this program. At

that time, EPA may require further testing of this active ingredient and end use products for
endocrine disruptor effects

7. Data requirements - all disciplines

. A developmental neurotoxicity study in rats is required based on the evidence of
. -neurotoxicity as well as the lack of assessment of susceptibility .of the offspnng in-

functional/neurological development in the standard developmental/reproductlon toxicity
studies.

e Because there is increased sensitivity to offspring and RPA 203328 is a rat metabolite

" the Ad Hoc Metabolism Committee concluded that the registrant should perform a
developmental toxicity study in rats using RPA 203328.to further characterize the toxicity
of RPA 203328. Until review of a developmental study on RPA 203328 HED will not

exclude RPA 203328 from risk assessments based on a developmental endpomt (i.e.,
acute dietary risk assessments).

. Field accumulation studies in rotational crops are required to determine the appropriate
plantback intervals and/or the need for rotational crop tolerances. These studies should
be performed in accordance with OPPTS Test .Guideliri_es 860.1900.

. Revised version of the ana|yﬁcal enforcement method for plants.
. . Revised version of the analytical enforcement method for animals.
. " Revised Section F.
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. Labeling Requirements
Until limited field trial data are submitted, reviewed and found acceptable, crop rotation

restrictions are required. The end-use product label should contain a statement limiting
the planting of rotational crops to 6 months after application.
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