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The Health Effects Division (HED) has reviewed toxicology and residue chemistry data
submitted by the registrant in accordance with the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) and 40 CFR §158 to support. the use of Spinosad (Factors A and
D) on cotton, only.. Toxicology data requirements for a food-use registration aithough

~ mostly complete have not been fully satisfied. Residue chemistry data requirements also
remain outstanding. However, HED can recommend for a time-limited tolerance/conditional
registration of Spinosad for use on cotton, only. HED recommends a time-limited tolerance
of 0.02 ppm for Spinosad residues on cottonseed prov1ded the tolerance is issued with an
expiration date to allow the registrant time to resolve the toxicology and residue chemlstry
deficiencies. : :

Recycled/Recyclable « Printed with Vegetable Oll Basad Inks on 100% Recycled Papot {40% Postconsumer)



The registrant must conduct six field trials provrdmg data on Spinosad residues on cotton gin

“byproducts. The residue field trials should include at least 3 field trials for each type of
harvesting (stripper and picker) for a total of at least 6. field trials. The registrant has
indicated their intention to provide these to the Agency data by June 30, 1997

: The requxrement for a ruminant feedmg study is reserved pending the results of the cotton-
gin byproduct field data. Note: the registrant has already conducted ttns study and mtends to -
submit it in the future w1th other pending reglstrauon requests :

-A final Secuon B should be submitted that mcorporates the proposed maximum seasonal rate
of 0.45 Ibs. a.i./A and a 28-day pre-harvest mterval (PHI).

§ Addmonal data are required to upgrade the chronic feeding: study in rats (83-1(2)):
Histopathology data from the high dose female animals that either died or were exterminated
during the chronic feeding study in rats are required. The oncogenicity study in mice is

. considered supplemental and does not satisfy gmdelme 83-2(b), but may be upgraded when
additional details on the incidence of hemangxomas in femalé mice, including a second mouse -
-study, have been reviewed by HED. A review of the additional mfotmauon is needed to
clarify the oncogenic potential of Spmosad.

Risk Characterization _'

* Dietary Risk: The chronic dxetary risk esumate for the general U. S populauon is <1% of

the RfD and represents the chronic dietary risk estimated for all of the 22 population —
subgroups. This dietary risk will be reevaluated with respect to secondary residues in

ruminant tissues and milk upon receipt of the outstanding field trial data for cotton gin

byproducts. Even considering additional exposure through secondary residues in meat and .

milk, the chronic dretarynskfromtheuseofSpmosadoncottonappearstobemmrmal Anm

acute dietary risk estimate is not required. . ‘

- ! .

Water Risk: Chromc water risks are conservauvely esumated to be 10% of the RfD for the
general U.S. population. Spinosad is not expected to be mobile in a soil and water
environment and poses relatively little threat to drinking water. The risk estimate of 10% of
the RfD is very conservative and can be refined as more data on the envxronmenta! fate of
Spmosad become avaxlable. : : r « cooa

Non-Occupaﬁonal (residential) Risks:: No chronic or acute residential exposure scenarios
exist for uses of Spinosad on cotton; therefore, there is no chronic or acute residential risks
expected from the use of Spinosad on cotton. Future registrations for Spmosad that mclude
residential uses will require a nsk estimate for those resrdennal uses. ‘

Aggregate ExposurelRisk. Based on the risk esumates above, aggregate chronic risks are
expected to be approximately <10% of the RfD for all population subgroups. ‘Available
data do not indicate any increased pre- or postnatal sensitivity; no additional uncertainty
factor for increased sensitivity in infants and children is appropriate.- There is no risk

concern considering aggregate exposure to Spmosad.
e 2



I. BACKGRO '

Spinosad is the proposed. common name for the end-use product (containing the technical
grade active ingredient known as XDE-105 Technical. XDE-105 Technical consists

primarily of 2 closely related factors (Factors A and D) whose chemical structures differ by a
single methyl group. Factor A is 27[(6-deoxy-2,3',4—tri-0-methyl-a—L—manno—pyranosyl)oxy]- ’
13-[[5-(dimethylamino)-tetrahydro-6-methyl-2H-pyran-2-ylJoxy]-9-ethyl- ‘

© 2,3,3a,53,50,6,9,10,11,12,13,14,16a, 16b-tetradecahydro-14-methyl-1H-as-Indaceno[3,2-
dJoxacyclododecin-7,15-dione. Factor D is 2-[(6-deoxy-2,3,4-tri-O-methyl--L-manno-
pyranosyl)oxy]-13-[[5'-(dimethylamino)—tettahydro—6—methyl—2H—pyran-2-yl]oxy]-9—ethyl- :
- 2,3,3a,5a,5b,6,9,10,11,12,13,14,16a, 16b-tetradecahydro-4,14-dimethyl—1H—as—Indaceno[3,2-r
djoxacyclododecin-7,15-dione. Factors A + D are fermentation-based products produced by
the bacterium Saccharopolyspora spinosa. Spinosad is an insecticide. : S

- The product designated by the company code NAF-144 is the killed microbial raw
fermentation end-use product containing about 2.6% active ingredient. - The product
designated by the company code NAF-85 (Tracer®) is the purified fermentation end-use
product for use on cotton. This product contains about 44.2% active ingredient. The product
designated by the company code XDE-105 is also a purified fermentation product and is )
designated as the technical for NAF-85. This product contains about 90.4% active ingredient.

DowElanco has reéluested a Sécti;)n 3 registration for use of Spinosad (Tracer®) on cotton. -
In conjunction with the Section 3, the registrant has proposed that a permanent tolerance be-

established for residues of Spinosad (Factors A + D) on cottonseed at 0.02 ppm. This is the

first tolerance request for this chemical. RCAB defers the product chemistry review of the
end-use products to the Registration Division. : :

I. USE PATTERN

Tracer® (NAF-SS) is a suspension concentrate formulation containing 44.2% active ingredient
(Spinosad), or 4 pounds of actiye ingredient per gallon. . S

* Tracer® is used for the contrel of tobacco budworm, cotton bollworm, cotton leaf perforator,
European corn borer, loopers, saltmarsh caterpillar, and armyworms in cotton at the rate of
- 1.4 to 2.8 fl.oz. (up t 3.6 fl.oz for control of armyworms) of formulation/A (0.044 to 0.11
Ib.ai./A) depending on the size of the individual insects, the insect population, or the density.
of the cotton canopy. Tracer® should be mixed with water prior to application using either-
ground equipment (minimum of 5 gallons of spray volume) or aerially (minimum of 2

- gallons per acre). Tracer® should not be applied to consecutive generations of tobacco
budworm or cotton bollwormr. However, multiple applications of Tracér® can be used to
uce a single insect generation below the economic threshold. Do not exceed 0.45

ge :
£1.0Z, of | ation/A/season). not
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The product chexmstry data submitted in accordance thh 40 CFR 158 155 through 158 190
for technical Spmosad has been revxewed and are aoceptable.

Chemical Name Common Name = Spinosad
Factor A 2-[(6-deoxy-2 3 4-tn-0-methyl-a—L-manno—pyranosyl)oxy]-13-[[5-(d1methylammo)-

tetrahydro-é—methyl—ZH—pymn-Z—yl]oxy] -9-ethyl-2,3,3a,5a,5b,6,9,10,11,12,13,14, 16a, 16b-
temdecahydro-l&methyl-lH—as—[ndacenoji& 2-dJoxacyclododecin-7, lS-dxonc. '

. Factor D: 2-[(6-deoxy-2,3 m—o-mcthyl-a-bmanno—pyranosyl)oxyla13-{[5-(d1methylammo)- ‘

. tetrahydro-6-methyl-2H-pyran-2-ylJoxy]-9-ethyl-2,3,3a,53,5b,6,9,10,11,12,13,14,16a,16b-
~tetradecahydro-4, 14—dxmethyl-1H-as—Indacem[3 2—d]oxacyclododecm—7 15-dxone. '

- Structure

" FACTORA - R = H; FACTOR D - R= cﬁ,

Physlcal/Chemxcal Propettwc t‘or ﬁechnical Spmosad

Color . . L | SR hghtgreytowhne

Phy31calStat=:<~ S -y solid - -

Odor - - = o ¢ slightly stale water
" Melting Point - .. RETL S Factor A: 84-99.5C

S ) _ Factor B; 161.5-170C

,Boumgpomz = . N/IA- .
: Densuy. Bulk Density, or Specnﬁc Gravxty "0.512at20C

: Solubxhty (ax 20C) Factor A . Factor B

Water . 894ppm . 0.495 ppm

Acetone " 16.8g~hlL . 1.0t gLlL.
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Dichloromethane 52.5¢g/.1L 44.8 g/.1L
Hexane - 0.448 g/.1L 743 g/.1L

Vapor Pressure (at 25C)  Factor A: 3.0 X 10! KPa
. Factor B: 2.0 X 10" KPa

Dissociation Constant =~ Factor A: 8.10 pKa -

Factor B: 7. 87 pKa
‘ Octanol/Water Partmon Coefficient = ‘Factor A:logK,, = 3.9
Factor B: log K, = 4.4
pH | 7.74 for'a 10% slurry of XDE-105 in water » |
Stability . XDE-105 was stable after 28 days: ambient, 122F, and in .
‘ contact with stamless steel, brass, and femc chlonde
0x1dxzmg or. Redncmg Actmn N/A
Flammability - . NA.
Explodability A N/A
Storage Stability = - : N/A
" Viscosity S ) ) N/A
Miscibility ' ) : N/A -

Corrosion Characteristics . N/A
B. Human Risk Assgssmelit
1. kHaza'rg Assessment

' The status of Spinosad with respect to the toxicology data requirements for a terrestrial food
use for the technical grade active ingredient (TGAI) is given inTable- 1. ‘

] Acutooral tomcuv “ ;
81-2 Acute dermal toxicity - rat Yes - ' Yes
81-3 .- | A _Acuto inhalation toxicity - rat . . Y.f” . Yes
[81 -4 i’rirﬁarv eye irritation - rabbit . .  Yes "+ Yes
) '“81 5 Primary dermal irritation - ra_bbi( ' : -~ Yes . ) ? Yes
~ "81-6 ' Dermal sensitization - guinea pig . | . Yes b Yes
"81-‘7 - Acute Neurotéxicify - rodent N g ( . Ye; .



Guideline #: - lr Study Type- '

| seustes |

equired

The status of Spinosad with respect to the toxicology data requiremetits for a terrestrial food

use foxj the end-use product (Tracer®) is given in Table 2.

- j””ﬂ —m.a ]
82-1 90-Day feeding - rodent 1 Yes | ”
82-1 90-Day Feeding -dog . " Yes Yes
82-2 21-Day Dermal Toxicity ,. Yes
82-5 90-Day Neurotoxicity - rodent \Yes
83-1(a) Chronic toxicity - rodent Y>es( No
83-1(b) Chronic toxicity -dog . Yes Yes |
'83-‘2(a) Oncogenici-ty - ra} Yes Yes
| 83-2(b) anogenicit? - mouse Yes No -
83-3(a) Developmental toxicity - rodent Yes Ye§
83-3(b) Developmental toxicity - rabbit Yes © Yes
“ 83-4 | 2-G,enerétior\ reproduction (rat) - Yes Yes‘ N
“ 84-2 Gene rr?utatioﬁ : Yes Yes . -
[ 8s-2 Structural chromosomal aberration Yes Yes
84-2 Other genotoxic effects Yes Yes
85-1 General mefabolism Yes
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a. ‘Acute Toxicity

] Acute Orat Toxncntv Yes
81-2 Acute Dermal Toxicity ‘ Yes Yes
l181-3 Acute lﬁhalatioﬂ Toxicity - Yes Yes
81-4 Primary Eye Irritation Yes Yes
81-5 Primary Dérmal Irritation Yes Yes
81-8 Dermal Sahsitizatioh Yes Ye.s- —

- The Table 3 below is a summary of the.acute toxxcxty of the techmcal grade active mgredxent
(88 90.4%) product for Spmosad.

Dermal Sensitizes - Guinea pig
MRID#: 43414520 "

Table 3
TEST assuus ( Toxiciry || )
o - CATEGORY
Oral LD50 - rat LDSO = 3738 mg/kg (M) v’
MRID#: 43414515 LDSO > 5000 mg/kg (F)-
y LDSQ > 5000 mg/kg (M + F) .
Dermal LD50 - rat LD50 > 2000 mg/kg (F) .
| MRID#: 43414518 LD50 > 2000 mg/kg (M) :
LDSO 5> 2800 mg/kg (M + F)
Inhalation - rat LC50 > 5.18 mg/L v
MRID#: 43414517 LCS0 >-5.18 mg/L.-
: : : LC50 > 5.18 mg/L
Primary Eye Irritation - rabbit. Slight conjunctival irritation- v
MRID#: 43414518 e x :
- |t Primary Dermal lrritation - rabbit No erythema and edema-. - . N
MRID#: 43414519 : R : ‘
Nonsensitizer

N/A




The Table 4 below is a summary of the acute toxicity of the_énd-use _(44% formulation)
product for Spinosad. : ' S

Table 4
e = = S
. TEST TOXICITY
CATEGORY
Oral LD5O - rat , LD50 > 5000 mg/kg (M + F) B | v
MRID#: 43414509 | LD50 > 5000 mg/kg (F) ° ,
: - © "|LD50 > 5000 mg/kg (M)’ N
Dermal LD5O - rat LD50 > 2000 mg/kg (F) “ il
IMRID#: 43414510 ) : LD50 > 2000 mgrkg (M) - '
» LD50 > 2800 mg/kg (M- + F)
Inhalation - rat . o LC50 > Smg. : v
‘I MRID#: 43414511 LC50 > 6 mg/t. - - ' :
) T LC50 > 5 mg/t
Primary Eye irritation - rabbit k Sl.ight conjunctival irritation .- S \Y/
MRID#: 43414512 . S : -
Primary Dermal lrritation - rabbit Slight transient erythema and edema- A I\ .
MRID#: 43414513 ' . - . ‘ '
.}l Dermal Sensitizer - Guinea pig Nonsensitizer - , . ; N/A
' MRID#: 43414514. . ' - . :

There were no toxic signs obScrved in the above acute studies at the limit doses (highest dose
levels tested). : o . : : . .

b. Subchronic Toxicity @~~~ | L

XDE-105 (Spinosad, 88.0% pure) was tested in a 13-week oral feeding study in male and’
female Beagle dogs (MRID 43444102). The dosing levels used corresponded to 0, 4.89,
9.73 or 33.4 mg/kg/day for the low, mid- and high dose males and 0, 5.38, 10.47 or 29.9
mg/kg/day for the low, mid- and high dose females, respectively. The high dose was
reduced to from: 33.4 to 22.5 mg/kg/day in males on day 38. '

The LOEL is 9.73 () or 10.47 (?) mg/kg/day based.on microscopic changes in a variety of
tissues, clinical signs of toxicity, decreases in mean body weights and food consumption and
hematological and biochemical evidence of anemia and possible liver damage. The NOEL is
4.89 mg/kg/day in males or 5.38 mg/kg/day in females and the LOEL is 9.73 mg/kg/day
-in males or 10.47 mg/kg/day in females. . T e o '
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ii. Subcmnic Oral Toxici_tx'in Mlce

CD-1 strain mice were given diets containing XDE-105 at 0, 0.005%, 0.015%, 0.045% or.
0.12% (0, 7.5, 22.5, 67.5, or 180 mg/kg/day) for 13 weeks (MRID no. 43566602)."
Mortalities in the 180 mg/kg/day dose level resulted in termination of that group after 6
weeks of the study (3/10 males and 2/10 females died). The authors concluded that effects
associated with the highest dose tested included changes consistent with hepatobiliary

- disturbance, iron deficient anemia, inflammation (i.e., marked neutrophilic and lymphocyne
leukocytosis), and loss of or decreased production of albumm as well as necrosis in liver,
lymph node and lung. Although there were no.control animals concurrently sacrificed, the
effects noted in animals from the 180 mg/kg/day group were consistent with a dose-related
response

The NOEL was established at 7.5 mg/kg/day. The LOEL was 22.5 mg/kg/day in mice,
‘based on cytoplasmic vacuolation of cells from the lymphoid ofgans, liver, kidney, stomach,
ovary, female reproductive tract, and epididymis. Other tissues less severely affected at .

' these dose levels included the heart, lung, pancreas, adrenal cortex, bone marrow, tongue,

and pituitary gland. Four of 10 males also showed mxmmal and/or slight lymphoid vacuolar
.change compared with none-in the control group

iii. 21- ng Dermal Study

Ina2l-day dermal study in rabbits (MRID no. 43557503) the NOEL. for dermal and -
systemic toxicity was 1000 mg/kg/day (limit dose). New Zealand White strain rabbits were
given 15 dermal applications “of XDE-105 at 0, 100, 500, or 1000 mg/kg/day for 21 days
(MRID 43557503). . Under. the conditions of the test, dermal apphcanon of XDE-105 at
" doses up to 1000 mg/kg/day (a limit dose), there was no evidence of treatment-related

~ toxicity. Therefore, the NOEL for dermal and systemlc toxicity in this study was 1000

mglkg/day.
iv. _mgsﬂmm;m_ﬂ

Ina w Fxscher 344 stram rats were given daxly levels of
' 0, 0.003, 0.006, 0.012 or 0.06% (0, 2.2, 4.3, 8.6, or 42.7 mg XDE-105/kg body weight for

males and 0, 2.6, 5.2, 10.4 or 52.1 mg/kg/day for females, MRID.43557504). There were
no effects of XDE-105 observed on the functional observational battery (FOB), motor
activity, or histological observations of the nervous system. Therefore, the NOEL for acute
mammalian neurotoxicity in rats is =42.7 or 52.1 mg/kg/day for male and female rats,
respectlvely This study does satisfy §82-7 guideline requirements for a subchromc
rnammahan neurotoxxcuy study and is classxf' ed as Acceptable. A



c. Chronic Toxicity and Carcinogenicity
i. Chronic Toxigig in Dogs

In a chronic toxicity study (MRID No.: 43701504), XDE-105 (Spmosad 87. 2% ax) was
administered to four beagle dogs/sex/dose in the diet at dose levels of 50/60, 100/120, or
300/360 ppm (1.44, 2.68, or 8.46'mg/kg/day, respecnvely, d; 1.33, 2.72, or 8.22
mg/kg/day, respectxvely, ) for 52 weeks.

The LOEL is 8 22 mg/kg/day (300/360 ppm), based on increases in serum alanine
aminotransferase, aspartate aminotransferase, and triglycerides levels, and the presence
of tissue abnormalities, including vacuolated cell aggregations, arteritis, and glandular
cell vacuolatxon (parathyrond). The NOEL is 2.68 mg/kg/day (100/120 ppm).

Chromc Toxicity in Rats

A chromc feedmg study using rats is under review -and mdlcates that the rat is a less ‘sensitive
.species than the dog with respect to Spinosad. The rat feedmg study data support the NOEL
selected from the dog feeding ‘study as the basis of the RfD. The rat feeding study review
indicates that additional histopathology data on the animals that died during the study are’
required to upgrade the study to an acceptable status. NOELs and LOELs cannot be
established for this study until the data required to upgrade the study are provided. This data
requu'ement will not impinge on the conditional registration of Spinosad for use on cottom,
but is a condition of registration and will impinge on a continuing reglstratmn for Spinosad

~ on cotton, and any additional uses of Spmosad. _

iii. Onc enici

Spinosad (XDE-105) was administered to CD-1 male and female mice (50/sex/group) for up
to 18 months at 0, 25, 80, and 360 ppm in the diet (equivalent to 0, 3.4, 11.4, and 50.9

- mg/kg/day in males or 4.2, 13.8, and 67.0 mg/kg/day in females at the low-, mid-; and -
high-dose groups, respectively: MRID 43701505). Two satellite groups of 10 '

_ mice/sex/group were included for sacrifice at 3 and 12 months. Females in the high dose
group were termmated at 15 months because of excessxve mortahty and wenght loss.

Based on the decreased wenght gains-, increased mortahty, the hematologic effects, and
the gross finding of increased thickening of the gastric mucosa in females and the _
histologic changes in the stomach of males, the systemic LOEL was established as 360
ppm eqmvalent to 50.9 mg/kg/day in male mice and 67 mg/kg/day in female mice. The
NOEL is 80 ppm eqmvalent to 11.4 mg/kyday for males and 13. 8 mg/kg/day for
females. , , ,

This study is classxf‘ ed as. supplemental but may be upgraded when rev1ew ‘of additional
details on the incidence of hemangiomas in female mice and a second mouse long-term

' feedmg study are completed.
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d. Develogmental Toxicity -

!xvelopmgntal Toxxcxg in Rabbits

XDE-105 was administered in 0.5% aqueous Methocel A4M to groups of 20 mated New
Zealand White strain rabbits by gavage at dose levels of 0; 2.5, 10 or 50 mg/kg/day on
gestation day 7 through 19 (MRID 43414521).

The report concluded that maternal toxicity was observed at the highest dose tested (50
mg/kg/day) and was indicated by decreased defecation (in 6/20 animals compared with 2/10
_in the control group), decreased body weight gain (28% less than that for the control group
during gestation), and reduced food consumption (the high dose group consumed an average
amount that was 74% of the control group value).. However, there was only a 1-2 % .
difference in the mean body weights between the control and 50 mg/kg/day dose groups.
- These high dose group results, along with results from a range-ﬁndmg study (MRID
4370703), suggested that the NOEL for maternal toxicity is > 50 mg/kg/day. - Although
the incidence of aborted pregnancies was higher in the 50 mg/kg/day dose group than
' historical control values, the treatment and observation periods in the range-finding study -
were not adequate to-confirm the investigators’ conclusion (the study- was terminated at
gestation day 20 when abortions were noted at gestation days 22 and 27 in the main study).
There were no developmental effects that could be attributed to administration of XDE-105.
. The NOEL for developmental toxicity is = 50 mg/kg/day (hlghest dose tested). ‘

This study along with the range-ﬁndmg study (MRID 43770703) satisfies guxdelme 83-3
requirements for a rabbit developmental toxicity study and should be classified as acceptable.
The highest dose tested (50 mg/kg/day) approached an adequate level as indicated by the
range-finding study.

ii. Developmenta Toxicity in Ra |
XDE-105 was admimstered in 0.5% aqueous Methocel A4M to groups of 30 mated Sprague-
Dawley strain rats by. gavage at dose levels of 0, 10, 50 or 200 mg/kg/day on gestation day 6
through 16 (MRID 43557505). Marginal maternal toxicity was reported at the highest dose
tested and was indicated by decreased body weight gain and lightly reduced body weight for

‘one day in the high dose animals. No animals exhibited dose-related clinical signs. The
NOEL for maternal toxicity is =200 mg/kg/day (lughest dose tested).

There were no developmental effects that could be attnbuted to administration of XDE- 105
The NOE!'. for developmental toxiclty is 2200 mg/kg/day (hnghest dose tested)

e _.p.md_!__EIQLﬂII
- i. Re roductxve xicity in Ra

. In a 2-generation reproducuon study (MRID 43701506) XDE—IOS (88 0% Spmosad a.i.) was
administered to 30 Sprague Dawley rats/sex/dose in diet at target dose levels 0, 0.005, 0.02,

1
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and 0.2% w/w (equivalent to 0, 3, 10 and 100 mg/kg/day). The LOEL for systemic
toxicity is 100 mg/kg/day based on increases in heart, kidney, liver, spleen, and thyroid
weights (both sexes), corroborative histopathology in the spleen and thyroid (both sexes),
heart and kidney (males only), and histopathologic lesions in the lungs and mesenteric
lymph nodes (both sexes), stomach (females only), and prostate. The NOEL for
systemic toxicity is 10 mg/kg/day. L : . :

The LOEL for reproductive toxicity is 100 mg/kg/day based on both maternal and

~ reproductive effects including decreases in litter size, survival (F, litters only), and body
weights in the offspring, and increased incidence of dystocia and/or vaginal bleeding
after parturition with associated increases in mortality in the dams. The NOEL for
reproductive (offspring) and systemic (parental) toxicity is the same and is 10
mg/kg/day. : oL L - '

£ Mutagenicity

A series of mutagenicity studies including an in vitro forward mutation assay (mouse
- lymphoma cells), in vitro chromosome aberration assay. (Chinese hamster ovary cells), an in
~ vivo micronucleus assay (mice), and an in vitro unscheduled DNA synthesis assay (primary
- rat hepatocytes) showed no mutagenic activity associated with XDE-105. ‘ -

g. Metabolism

There were no major differences between the bioavailability, routes of excretion, or
metabolism of “C-XDE-105 (Factor A) and “C-XDE-105 (Facior D) in Fischer 344 rats -
following oral administration as a suspension of 100 mg/kg body weight. ‘The major
elimination route was fecal excretion for both Factors. Approximately 80% (Factor A) and
~66% (Factor D) of the dose was absorbed with. ~20% (Factor A) and ~34% (Factor D)
of the dose eliminated unabsorbed in the feces. By 48 hr post-dosing, >60% (Factor A) and

- >80% (Factor D) of the administered dose had been recovered in the urine and the feces.

- Based on the terminal half-lives for fecal and urinary excretion the elimination half-life for

- Factor A ranged from 25 to 42 hr and the half-life for Factor D ranged from 29 to'33 hr:

The tissues and carcass contained very low levels of radioactivity at 168 hr post-dosing,.
-<0.1% of the administered dose per gram of tissue. The primary fecal, urinary and the -

- biliary metabolites were identified as the glutathione conjugates of the parent and N- and O-

demethylated XDE-105. - The absorption, distribution, metabolism and elimination of “C-

XDE-105 were: similar for Factors A and D, and demonstrated no appreciable differences

based on dose or repeated dosing (MRIDs 43701508, -09, -10, and -11).

. )

The toxicolbgical database for Spinosad was evaluated by the Reference Dose (RfD) Peer -
Review Committee and the Toxicology Endpoint Selection Committee (TESC) within HED..

The RfD Peer Review Committee comprehensively evaluates the toxicological database for a
pesticide chemical and establishes the RfD for the chemical. It also operates as the I-IED ‘

12



quality assurance unit with respect to the -acceptance or rejection of toxicological data for
regulatory purposes, and determines whether a chemical has been sufficiently tested to
evaluate its carcinogenic potential and its effects on developmental and reproductive
‘parametérs. The RfD Peer Review Committee classifies the "negative” chemicals with
respect to carcinogenicity and/or developmental and reproductive effects, and refers suspect
chemicals either to the Cancer or Development and Reproductive Effects Peer Review
Commmees C ~ . , i '

The TESC considers the- avaxlable toxxcology data fora pestlcxde chexmcal and identifies what
toxicological endpoint (if any) and dose level of concern should be used for: 1) an acute
dietary risk assessment, 2) a short-term occupational or residential exposure (1 to 7 days)

- risk assessment, 3) an intermediate-term occupational or residential exposure (1 week to
several months) risk assessment, and 4) a chromc (non-cancer) occupational or residential
exposure risk assessment. .

a. Reference Dose

- The HED RfD Committee met on August 1, 1996 to assess the toxicological database for

- Spinosad. As a result of that meeting the RfD was set as 0.0268 mg/kg/day based on a _
"NOEL of 2.68 mg/kg/day and a 100-fold uncertainty factor (based on uncertainties assoeiated
with inter- and intraspecies extrapolations). This NOEL was chosen from the toxicological
studies summarized earlier in this document, and is the NOEL estabhshed from the Z-year
chromc feeding study using dogs as test ammals

As. of the date of this assessment, Spmosad has not been revxewed by the World Health
Orgamzanon (WHO). s

b. arcmogemg;_tx glggggﬁg_ggg_g

Addltxonal data need to be evaluated to clanfy the class1f‘ catlon of the carcmogemc potemtal
of Spmosad .o

che:_IszuglgmseLEndmm& i-';

The TESC met on August 6, 1996 to consxder the available toxxcology data for Spmosad.v
During that meeting toxicology endpoints and dose levels of concern for use in nsk
assessments -were. identified and are summanzed below. ,

~

Limited dermal absorptlon is expected to occur based on the chemical structuré of the active
‘ingredient and the lack of dermal or systemic toxicity at the limit-dose tested (1000
mg/kg/day) in a 21-day dermal study.. If there is a need for a chronic: nsk assessment, a
factor of no greatet than 10% should be used fbr dermal absorption. - .

- No appropriate acute dietary endpomt was selected "The NOEL from an acute neurotoxlctty

* study-conducted on rats was > 2000 mg/kg/day. No maternal or developmental tOXlClty was
seen at > 50 mg/kg/day in a developmental. tOXIClt)' study in rabbits. _ _
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No appropriate short-term or intermediate-term occupational or residentjal endpoints were
identified. The combination of the molecular structure and size, and the lack of dermal or
systemic toxicity at 1000 mg/kg/day in a dermal toxicity study indicate lack of dermal
absorption for Spinosad. - T

The NOEL from the one year chronic feeding study (2.68 mg/kg/day) was selected as the

toxicity endpoint for chronic occupational or residential risk assessment. The NOEL was

- based on decreases in body weight gain, alterations in clinical chemistry parameters and

histopathological lesions of the thyroid gland observed at 8.22 mg/kg/day (LOEL).

- However, this assessment was not done since there are no chronic occupational or residential
exposure scenarios. : ' o

Exposure via inhalation is not 2 concern. The LC, is > 5.18 mg/L. This places Spinosad
in toxicity category IV. - - ' ) o :

3. Dietary Exposure and Risk Characterization -
‘a. Dietary Exposure |
i. Plant Metabolism

A plant metabolism study on cotton was submitted by the petitioner. - Two different -
substances were used: Factor A and Factor D. Both were uniformly radio-labelled in the- -
macrolide ring with “C. The test substances were applied to cotton plants. Factor A was
applied at 4.75X the maximum seasonal rate, and Factor D was applied at 10X the maximum
- seasonal rate. Cotton leaves and bolls were collected and the boll samples were ginned. -
Total radioactive residues (TRR) were determined in separated seed, leaf, and fiber (hulls
and attached lint) by combustion and analyzed with liquid scintillation counting (LSC).

Cottonseeds (lint and trash removed) treated with Factor A were extracted with various
solvents, acid and base extractions, subjected to enzymolysis, and acid and base hydrolysis,
purified and analyzed by HPLC, MS, and NMR. The extensive extraction procedures used.

_on the seed resulted in eight (8) fractions containing radioactivity for analysis.: In summary,
no parent material (Factor-A or D) or any closely related metabolites (standards were - .
available for Factors B, H, J, K, and pseudoaglycone) were found in any of the major seed
fractions. Characterization work performed on the seed concluded that “C from the
radiolabelled: test material had become: incorporated into the fatty acids comprising cottonseed
oil; HPLC analysis showed “C was associated with the bromophenacy} derivatives of linoleic
and oleic/palmitic-acids presént in the one of the fractions. ' ,

The radioactivity associated with various fractions (extracts) accounts. for 55% of the. TRR.
* This radioactivity has beén shown to be incorporated into or associated. with-natural products.
The remaining 45% of the radioactivity associated with seed fractions was aqueous soluble
‘and shown to be highly polar. The characterization work done suggests that the residues
- were natural product related but could not definitively distinguish between the .pos_siblhty of
highly degraded parent metabolites (resulting from cleavage of the macrolide portion of the
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molecule) and minor natural product constxtuents .No metabolites containing the intact
macrolxde ring were found :

Cottonseeds treated with Factor D were extracted similarly and the collected fractions-
analyzed with the same techmques the results were the same. The results from'the
distribution of the radioactivity in the various components between Factors A and D were
very similar. No parent compound ‘or metabolites containing the intact macrolide ring were
found. Characterization work revealed that “C from the radiolabeled test material had
become mcorporated into the fatty acids compnsmg cottonseed oil.

Other mctabohsm studies (ruminant and poultry) reveal that the macrolide poruon of the
XDE-105 molecule is rclatxvely resistant to cleavage. However, photolysis studies have -
shown that XDE-105 is susceptible to breakdown (t,, on leaf surfaces is about 3.4 hours).:
Therefore, the registrant proposes that the initial metabolism of XDE-105 on the cotton plant
occurs first through photochemical degradation of the macrolide ring (by ring cleavage or
reduction of the double bonds). It may ther be further metabolized by the plant itself or by
microorganisms present on the leaf surfaces. The registrant believes that the metabolism
‘progresses to a point where small radiolabeled carbon fragments are produced which pass
into the carbon pool and then into various natural plant constituents.

HED concludes that for the purposes.of ttns Section 3 regxstrauon on cottonseed, only, the
nature of the residue is understood and that the resxdue of concern in. plants are the parent
compound (Factors A and D).

ii. Animal Metaboli

Goat Metabolism: The results from the goat metabolism study show that residues of XDE-
105 were detectable in tissues and milk from animals fed 9 to 10 ppm of Spinosad (Factors A.
and D) in their diet. The transfer of XDE-105 residues tend to be higher in fattier tissues (fat
and liver). Most of the radxoacuvity was readily extractable (was not extensively conjugated).
The parent compound was the major metabolite found in tissues (fat, muscle, kidney, and
hver) and milk from goats fed either Factor A or Factor D

-

In the metabohsm of both Factor A and Factor D, the proposed pathways mvolved either the
loss of a single methyl group from the N-methyl moiety on the foroamine sugar and/or the
hydroxylation of the mactohde at several different positions.. ’

Hen Metabohm The 1dent1ﬁcatxon work pcrformed on the hen was not as thorough as w1th |
the goat. The resuits from the hen metabolism study show that residues of XDE-105 were
detectable in tissues and eggs from animals fed 9 ppm Spmosad (Factors A and D) in their -

- diet. The transfer of XDE-105 residues tend to be higher in fattier tissues (fat and liver).

~ Most of the radioactivity was readily extractable (was not extensively conjugated). The parent
compound was the major metabolite found in tissues (fat, muscle, and liver) and eggs from
hens fed Factor A. The parent compound was the. major metabolite found in fat and muscle
from hens fed Factor D (thc parent compound was a secondary residue in liver and eggs)

is :



In the metabolism of both Factor A and Factor D, the two primary pathways involved either
. the loss of a single methyl group from the N-methyl moiety on the foroamine sugar and/or
the loss of one or two methyl groups from the O-methyl moieties on the trimethyl rhamnose
sugar. A third pathway which was relatively minor in comparison to the other two involved
the loss of the forosamine sugar. ‘ :

For the purposes of this conditional, time-limited Section 3 tolerance request on cottonseed
only, the nature of the residue in animals (ruminants and poultry) is adequately defined. The
residue of concern is the parent compound only (Factors A and D). :

iii. Apalytical Methods-Plants -

In the proposed enforcement method for residues of Factors A and D in cottonseed, crop
samples (cottonseed, meal, hulls, crude oil, refined oil, and soapstock) are ground prior to
extraction. Samples are extracted with either 60%- hexane/40% acetone (cottonseed, meal, or
hulls), hexane (cottonseed oil), or methylene chloride (soapstock). The extracts are purified
by liquid-liquid partitioning and silica.solid phase extraction. Factors A and D are determined
simultaneously by HPLC using a reverse phase column (ODS-AQ) with-a UV detector at ~
250nm. To confirm the residue, the sample is injected into the HPLC using a different
column (C; cation), solvent system, and/or wavelength (235, 250, or 275 nm). ’

. Method recoveries from cottonseed, meal, hulls, crude and refined oil, and soapstock .
fortified at 0.01 to 0.10 ppm with Factors A and D ranged from 85 to 102%. The method -
was successfully validated by an independent laboratory whose fortified cottonseed samples
showed recoveries of 79 to 95% after fortification at 0.01 to 0.05 ppm with Factors A and |
D. The proposed enforcement method has also undergone a successful petition method
validation (PMV) at the EPA Beltsville Laboratory. The proposed enforcement method -
meets the requirements of OPPTS Test Guidelines Series 860 for Residue Analytical Methods
(860.1340) for the determination of residues of Factors A and D on cottonseed. = .. -

iv. Analytic -

HED has determined that for the purposes of this conditional, time-limited Section 3
tolerance on cottonseed, tolerances for animal commodities are unwarranted. No analytical
method for animals has been presented as a proposed enforcement method. If the results of a~
* potential, future ruminant or poultry feeding study indicate the need for meat, milk, poultry, .
or egg tolerances, independent lab validation of the analytical method for analyzing these
products will be required. ' R ,
v. Storag
The registrant has provided storage stability data showing recoveries of Spinosad (Factors A~
and D) for durations up to 283 days. Factor A recoveries ranged from 79 to 110%, Factor D
 recoveries ranged from 62 to 113%. With the exception of the exaggerated rate trials from

Fresno, CA and Burdette, MS, the field trial residue: samples were stored frozen for a
maximum of 58 days. Field samples from the 2 exaggerated trials mentioned were stored |
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~frozen 331 and 333 days (respectively) from harvest to analysis. The samples from the
exaggerated rate trials were not used to establish raw agricultural commodities or processed
- commodity tolerances. : :

The registrant conducted residue trials at 19 sites in 9 states in 1992 and 1993. The trials
were conducted using tractor-mounted or backpack compressed gas sprayers and spray
volumes of 11 to 30 gallons per acre. Application rates varied from 75 and 200 g.ai./ha.,
with 5 applications at 6 to 16 day intervals between applications, 14 to 28 day PHIs. The
formulations used to generate the field trial residue data were the same suspension
concentrate formulations that are proposéd on the label (about 44% XDE-105). Sample
analyses were performed by DowElanco Laboratories in Indianapolis, Indiana. Residues of
Factors A and D were mostly non-detectable in cottonseed from the field trials conducted at
a 1X rate. Samples from three field trials had 0.001, 0.002, and 0.003 ppm of Factors A

~ and D. HED proposes a time-limited, conditional tolerance of 0.02 ppm for residues of
Spinosad (Factors A and D) on cottonseed. A residue field trial study for Spinosad residues

- on cotton gin byproducts is required as a condition of registration.

A processing study was conducted using cotton seed grown and harvested from the
exaggerated field trial conducted in Wayside, MS. (from Table 15 above). Samples were _
generated from 5 applications of 454 and 842 g. a.i./ha. (average of 617; final application of
. ' 842; and total of 3085 g. a.i./ha.) and a 28-day PHI. The resulting total application of 3085
g. a.i./ha. is about 6X the proposed maximum label rate. Cottonseed samples were obtained
by simple ginning of the combine-harvested cotton bolls. Samples were shipped frozen from
- DowElanco to the Food Protein Research and Development Center at Texas A&M
University. Cottonseed was delinted, then dehulled; the resulting kernels were heat-expanded .
and flaked, then hexane-solvent extracted, and the flakes (mealy desolventized; the crude oil
was refined with sodium hydroxide and the solvent evaporated to recover the oil and the
- .soapstock. Cottonseed and processed samples (hulls, meal, crude oil, refined oil, and
- soapstock) were analyzed using the proposed enforcement analytical method (as discussed.
under the Analytical Method section). Residues of Factors A and D were determined by
HPLC/UV, with a LOD of 0.003 ppm and LOQ of 0.01 ppm. Residues of Spinosad (Factors
A and D) do not concentrate in commodities processed from cottonseed. o

" vii. Magni ~ idue: ] ul

Requirements for a poultry feeding study have been waived based on the minimal impact of
Spinosad residues on cotton on a typical poultry diet, and an extrapolation of the Spinosad
 residues present i tissues and eggs from the poultry metabolism study to a 1X feedinglevel
_ in the poultry diet. Extrapolated residues are expected to be below the limit of detection
~ (0.01 ppm) for the analytical method used: in the metabolism studies for the determination of
Spinosad residues in animal tissues: The requirement for a ruminant feeding study is
- reserved pending the results of the field trial for cotton gin byproducts. Residues of .
Spinosad on cottonseed, meal, and hulls in the ruminant diets used in the animal feeding
studies were calculated to be >700X of the actual residues expected in the diets. The total
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dietary burden for ruminants from the use of Spinosad: on cotton ¢annot be determined until
the residue trial data for cotton gin byproducts are reviewed. However, based on an
extrapolation of residues of Spinosad observed in tissues in the ruminant metabolism study to
‘a 1X feeding level, secondary residues-in ruminant tissues and milk are expected to be
negligible. The total dietary burden of Spinosad residues from cotton uses on the ruminant
diet will be recalculated upon receipt of the cotton gin byproducts field trial residue data.

viii. Rotational Crops: Confined and Limited Field Studies

" A confined rotational crop study was conducted using wheat, lettuce and radish sown 30,

120, and 365 days post application and grown to maturity. The study was conducted using
14C XDE-105 Factor A, which was uniformly labeled in the macrolide portion of the
molecule, similar to the plant and animal metabolism studies. “C XDE-105 Factor A was.
sprayed over sandy loam.soil in boxes measuring 2.5°X 3'X 2’ at the rate of 1100g./ha., or
about 2.2X the proposed maximum seasonal label rate.. The boxes were located outdoors
and were aged for periods of 30, 120, and 365 days bei:re being mqved indoors.
(greenhouse) prior the rotational crops being planted. No crops were grown in the soil during
the ageing period (any weeds that sprouted during the ageing process were pulled and
discarded). The rotational crops were planted in separate pots containing either treated or ‘
non-treated soil. One control plot (containing all three crops) and two treated plots (one -
containing wheat only, and the other containing '% lettuce and ' radish) were planted at each
- interval. Plants were fertilized, watered, and fungicides/insecticides applied as needed. -
- Growth rates and harvest schedules for the crops in this confined rotational crop study .
"appeared to follow typical field growth rates.. T :

Crop samples contdining radioactive residues greater than 0.01 ppm Factor A equivalents
were subjected to a preliminary extraction/fractionation procedure. Plant matrix/solvent
combinations that exhibited > 0.01 ppm radioactivity were subject to additional analyses. No
detectable Factor A was observed in any of the rotational crop matrices. The only Factor A
related residués observed in any of the rotational crop matrices were two radiolabeled
components that were detected in the methylerie chloride fraction from the 120 DAT straw.
The XDE-105 molecule is metabolized to the point where. it enters the general carbon pool -
and is incorporated into various natural plant constituents. The parent compound does not
appear to be taken up and/or translocated within the plants tested. Neither rotational crop-
tolerances nor limited field trials are necessary for this conditional, time-limited tolerance for
cottonseed.. - ' S :

b. Dietary Exposure from Drinking Witer

HED does not have available data to perform a quantitative risk assessment, for Spinosad at
this time. Although data indicate little potential for soil mobility or leaching, Spinosad is-
-persistent in the environment. Therefore, water risks will be assumed to account for 10% .of
the total allowable chronic and acute risk until further data are provided. Based on analysis

of water monitoring data for a large number of pesticides with varying toxicities, soil .
mobility characteristics, environmental stabilities, ‘physical/chemical properties, and. )
toxicities, the assumption of 10% of the total acute and chronic risk allocated to drinking
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water is consrderechconservatxvqpnd protecnve of the public health

c. ieta i ssment and haractenzatro

: The tolerance proposed in the permanent petition 6G04692, 0.02 ppm to cover res1dues of
Spinosad on cottonseed resulting from its use on cotton was used to perform a chronic

- dietary analysis. The analysis also assumed that 100 percent of the cotton crop was treated

- with Spinosad. Specifically, two commodities processed from cottonseed: cotton seed oil and
cottonseed meal were included in the dietary risk assessment. Tolerance level residues on
the oil and meal were assumed; however, HED notes that Spinosad residues do not

~ concentrate in processed commodities, and therefore, this risk estimate is very conservative.
The resultant dietary exposure estimated the Theoretical Maxxmum Residue Contribution
(TMRC) for the gereral population and 22 subgroups '

The chromc dletary exposure analysrs did not mclude tolerances for secondary residues of
Spinosad in ruminant and poultry tissues, milk, and eggs. With respect to residues of
Spinosad in poultry tissues and eggs from cotton uses, HED considers this to be a 180.6(a)3

 situation. That is, there is no reasonable expectation of finite residues of Spinosad in poultry

~ tissues and eggs from cotton uses. Additional registrations for Spinosad on other poultry
feedstuffs may impact this categorization. Residue data from field trials for cotton gin - .
byproducts and ruminant feeding studies with diets based on the resultant Spinosad. residues
on all cotton feedstuffs are not available at this time. However, extrapolation from existing -
ruminant metabolism: studies indicate that secondary residues of Spinosad in ruminant
commodities are expected to be neghgxble. The chronic dietary analysis for Spinosad will be
reevaluated when the required cotton gin byproducts field trial data are received and
reviewed and a total dietary burden for rummants from Spmosad residues. on cotton
feedstuffs can be calculated l

" Chronic Exposure Analysxs Exposure from Proposed Tolerances

Subgroup: B_mmnkaﬂ mu
U.S. Population - 0.0000: . <1%

The chronic dxetary risk estimated- above for. the general U.S. populatron represents the
chronic dietary risk estimated for all of the 22 populauon subgroups. This dietary risk will
be reevaluated with respect to secondary residues in ruminant tissues and milk upon receipt
of the outstanding field trial data for cotton gin byproducts. Even ‘considering additional
exposure through- secondary residues. in meat and’ xmlk the chromc dxetary risk from the use
of Spinosad on cotton appears to be minimal. - 4

4MWMHA&$MQ

VEstlmatmg risk is based on two components—hazard and exposure. HED does annclpate there
will be occupational exposure resulting from the use of Spinosad on cotton. However,
discussed, the TESC selected no toxicity endpomt of concern for short—term and.
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intermediate-term occupational or residential exposure. Therefore, short-term and
intermediate-term occupational or residential risk assessments are not required.

' The TESC did select a toxicity endpoint for chronic (non-cancer) exposure to be used in a
risk assessment only if there is concern for chronic exposure. HED has determined that
Spinosad use on cotton does not pose a chronic exposure scenario for workers. There are no
registered residential uses for Spmnsad Homeowners are not expected to be exposed to -
Spmosad resxdues

| 5. gg;egate Exposure/. RlsL

Based on the available data and worst-case assumpnons used for dietary/water/residential
exposure and.risk estimates, the general U.S. population group is representative of the most
exposed population, with a risk estimate from combined sources of approxunately 10% of the
RfD (specxﬂcally, food <1%, water: 10%). .

6 ctermmat;og of Safgﬂ for Infants an Qm 119

The toxlcologlcal database for evaluatmg pre- and postnatal tox1c1ty for Spmosad is mostly
complete. Available data indicate that no developmental toxicity was observed in the rabbit -
study at the highest dose tested (___50 mg/kg/day). Slight maternal toxicity was observed in-
the rabbit at the highest dose tested and consisted of marginal reductions in body weight
gain, defecation, and food consumptlon In the rat developmental study, a slight one-day--
reduction in maternal body weight gain and body weight was observed at the highest dose
tested, but otherwise no develcpmental or maternal toxicity was observed at a high dose level
- (=200 mg/kg/day). Developmental toxicity studies established the NOELs for maternal and

_ developmental toxicity at =50 mg/kg/day in rabbxts (highest dose tested). and 2200
mg/kg/day in rats (hxghest dose tested).

Reproductlve toxu:xty appears to be ‘related to systemxc matemal toxicity, and was. _
characterized by decreases in mean litter size and body wexght throughout lactation. The
NOEL for reproductive and systemic (parental) toxicity is 10 mg/kg/day. These data taken
together suggest minimal concern for developmental or reproductive toxicity and do not _
indicate any increased pre- or. postnatal sensitivity in the offspring; no additional uncertamty ,
factor for mcreased sensmvny in mfants and chxldren is appropnate. o

7__n_xmn_MMwﬂ

Spmosad is a unique msectmxde stmcmrally unrelated to other registered pestxcxdes The -
Agency has not made a determination whether Spinosad and any other pesticide have a
common mode of toxicity and require cumulative risk assessment. For the purposes of this
" tolerancé and registration application, the: Agency has considered only risks from Spinosad.
If required, cumulative risks will be assessed as part of Reregistration and tolerance - -
reassessment, and when methodologies for determining common mode of toncxty and- for
perfonnmg cumulanve nsk assessment are finahzed ' B

-
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DATA REQUIREMENTS wmgg MUST BE SATISFIED PRIOR T~ A SECTION 3.
REGI N T s B

AM

Addmonal data are required thh respect to a condmonal reglstrauon for Spmosad use on
cotton, and a time-limited tolerance for residues of Spinosad on cottonseed. The chronic
feeding study in rats is considered ‘unacceptable, but may be upgraded to an acceptable status
with additional histopathology data from the high dose and control group female animals that
either died or were sacrificed during the study (MRID 43701507). The oncogenicity study in
mice is considered supplemental and does not satisfy guideline 83-2, but may be upgraded

- pending review of additional details on the incidence of hemangiomas i in female mice and a

second mouse oncogenicity study.

'B. esidug Che m' gz

Resxdu& "‘ata from a field trial for Spmosad residues on cotton gin byproducts are reqmred
"he re =2 field trials should include at least 3 field tnals for each type of harvesting
rippe. «nd picker) for a total of at least 6 field trials. ‘The registrant has indicated thexr
“tention to prov1de these to the Agency data by June 30, 1997. - R

, | .The requlrement for a ruminant feeding study is reserved pendxng the results of the cotton
gin byproduct field data. Note: the registrant has already conducted this study znd mtends to

submit it in the future with other pending regxstrauon requests

L&W :

A final Section B should be submxtted that incorporates the proposed maximum seasonal rate:
- of 0.45 1bs. a.i./A and a 28-day pre-harvest interval (PHI)
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