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REASON FOR REVISION 

The reason for revision of this Position Paper is to correct NOELs which were incorrectly cited 
for a two-year chronicloncogenicity study in rats and an 18-month chronicloncogenicity study in 
mice. The correct NOELs have been entered into the text on pages 18, 19,29, and 31. 
Expanded product use rate ranges were also entered on pages 14 and 15. 

The information in this volume is provided in support of a section 18 emergency exemption 
application for use of the active ingredients flusilazole, product trade name DuPont PunchTM 

Fungicide, and flusilazole plus famoxadone, product trade name DuPont CharismaTM Fungicide, 
to control Asian soybean rust on soybeans. The volume follows the general format for a 
tolerance petition and contains sections: 

A. Product Chemistry, 
B. Proposed Use Directions (including Product Labels), 
C. Toxicology and Ecotoxicology, 
D. Residue and Environmental Fate, 
E. Efficacy, and 
F. Proposed Tolerance. 

f- Flusilazole technical, PunchTM, and CharismaTM are not yet registered in the United States. 
Famoxadone technical is registered in the US (EPA Reg. No. 352-605) and is one of the active 
ingredients in DuPontTM TanosTM Fungicide (EPA Reg. No. 352-604). The summaries herein are 
designed to give a very brief overview of famoxadone and a more in-depth regulatory and 
scientific description and risk assessment of flusilazole and the products containing it. A copy of 
the US EPA Fact Sheet for famoxadone is provided at the end of this document in Attachment 1. 
The proposed use rate of famoxadone in CharismaTM on soybeans is much lower than the 
approved label rate for famoxadone in TanosTM on any crop registered in the US, with fewer 
applications and a longer PHI. 

Flusilazole is sold in about 40 countries around the world for use on such crops as grapes, stone 
fruit, pome fruit, cereals, oilseed rape, table and sugar beets, bananas, and soybeans. The major 
market is in Europe but there are important sales in Asia, Africa and South America. In 
particular, products containing flusilazole or flusilazole plus other fungicidal active ingredients, 
including famoxadone, have demonstrated efficacy against Asian soybean rust in South Africa, 
Brazil, and Argentina. Flusilazole is registered for use on soybeans in South Africa and 
Argentina, and registration is pending in Brazil. A Codex Maximum Residue Limit (MRL) for 
flusilazole on soybeans is not expected since residues are usually <0.01 ppm. 

Flusilazole is currently being reviewed under the European Union (EU) re-registration process. 
The Rapporteur Member State (Ireland) and the technical experts from all EU Member States 

r have agreed that all technical questions on flusilazole have been addressed and there is sufficient 
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information for the environmental and human risk assessments according to Directive 911414 
EC. A decision on inclusion in Annex I is expected during 2005. In the meantime, Germany 
recently re-registered the major flusilazole product (HarvesanB) for 10 years after a very 
thorough review of data on flusilazole and a complete EU dossier on the product. New 
registrations continue to be granted globally in a broad range of markets demonstrating the 
continuing usefulness of flusilazole in agriculture. 

Flusilazole technical and the d us tar@ formulation were registered on apples in Canada in 1998 
The following MRLs have been established in Canada for flusilazole; the MRLs for bananas, 
grapes, and raisins are for imported crops. 

Raisins 1 PPm 
Grapes 0.5 ppm 
Apples 0.2 ppm 
Bananas 0.1 ppm 
Meat and meat byproducts 0.01 ppm * 

of cattle, milk 

*expression includes flusilazole + bis(4-fluorophenyl)(methyl)silanol + 1H-1,2,4-triazole 

Famoxadone is registered in more than 60 countries on such crops as grapes, cucurbits, tomatoes, 
potatoes, head lettuce, oilseed rape and cereals. The major market is in Europe, but it is also sold 

{- 
in North and South America, and Asia. A registration application is pending in Brazil for 
CharismaTM on soybeans. The default MRL in the EU for famoxadone on soybeans is set at 0.02 
PPm. 

In the US, registration activity on flusilazole (PC Code 128835) began in the mid-1980s with 
applications for and approval of several Experimental Use Permits on products containing 
flusilazole, including   us tar" (20% Dry Flowable) and Punchm 25 and 40 EC. 

F - (* Not the same 40EC formulation as the PunchTM product proposed herein.) 
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The following temporary tolerances were established under those EUPs: 

Apples 
Apple Pomace 
Table Grapes 
Wheat 
Barley 
Straw, wheat and barley 
Meatmeat Byproducts 
Milk 
Liver 

0.2 ppm 
1.5 pprn 
0.05 pprn 
0.05 pprn 
0.05 pprn 
1.0 pprn 
0.01 pprn 
0.01 ppm 
0.1 ppm 

The following temporary tolerances were proposed by DuPont, and reviewed and accepted by 
EPA, but not established because the EUP was withdrawn. 

Peanuts 
Peanut hulls 
Peanut oil 
Poultry 
Eggs 

0.3 pprn (not established) 
1.0 pprn (not established) 
1.5 pprn (not established) 
0.01 pprn (not established) 
0.01 pprn (not established) 

In 1986, a registration application was submitted for  ust tar@ (File Symbol 3 5 2 - L w  on apples 
and grapes (PP Nos. 7F3491 and 7H5530). In 1987, an application was submitted for an import 
tolerance for flusilazole on bananas (PP No. 7E3515). Those applications are pending at US 
EPA. 

DuPont's interest in pursuing a section 3 registration in the US for flusilazole products on 
soybeans is a direct result of their recent outstanding performance against Asian soybean rust in 
several countries, including South Africa, Zimbabwe, France, Brazil and Argentina. (See 
Section E). The Homeland Security Act of 2004 provided for the creation of the National Plant 
Disease Recovery System (NPDRS) witb a list of target pathogens and vectors of concern. In 
accordance witb that, USDA and EPA had contacted CropLife America earlier this year and 
requested that the CLA membership provide any global efficacy testing or other information on 
chemistries that may provide protection against the target pathogenslvectors. DuPont sent a 
flusilazole formulation sample (capitan@ 25EW) to USDA for testing in Illinois, and flusilazole 
will also be a part of USDA tests in Zimbabwe, South Africa, and Paraguay for the 2005 season 
(they will evaluate 125 g aiha). USDA has tested PunchTM formulations in Zimbabwe and 
demonstrated its activity. These formulations are described in the Residue and Efficacy Sections 
D and E. 

A substantial database of supporting studies has already been submitted to and reviewed by US 
EPA in support of the prior registration actions, above. Additional studies have been conducted 
in the interim to support our global registration efforts and have also been (or will be) submitted 

,,-- to EPA in support of the section 3 registration application for Punch, targeted for the first quarter 
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2006. Several other studies have been identified as specifically required for US registration and 
these are either in progress or will begin in 2005. A brief list of these studies is provided below. 

Product Chemistry 
.Stability to elevated temperature, metals, and metal1 ions with technical 
.Physical and chemical characteristics studies to US EPA Guidelines on Punch and Charisma 
(EU Guideline study results are reported herein) 

Ecotoxicology 
.Acute toxicity to oysters - shell deposition 
.Acute toxicity to mysid shrimp 
-Acute toxicity to sheepshead minnow 
Chronic toxicity to mysid shrimp 
Chronic toxicity to sheepshead minnow 
.A waiver will be requested for the cbironomid sediment toxicity test with Chironomus tentans 
(a Chironomus riparius study will be submitted in support of the waiver) 
.Algal toxicity (Anabaena, Navicula, Skeletonema) 
-Aquatic plant toxicity - Lemna 

Metabolism/Residues 
.Soybean residue and processing studies in progress 
-Soybean metabolism study planned 

r .Some additional analytical methodology may be needed 

Famoxadone technical and TanosTM fungicide are registered in the US (EPA Reg. Nos. 352-605 
and 352-604, respectively). TanosTM is used to control various diseases such as early blight, late 
blight, Anthracnose, downy mildew, etc., on cucurbits, head lettuce, peppers, potatoes, and 
tomatoes. 

The following tolerances have been established in the US for famoxadone (40CFR Part 
180.587): 
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 here are no U.S. registrations as of May 15,2003 

Potato 
Sheep, fat 
Sheep, liver 
Tomato 
Vegetable, cucurbits, group 9 
Vegetable, fruiting, group 8 except tomato 

To support a US registration for Charisma on soybeans, additional studies are planned (soybean 
residue and metabolism, etc.) and the application to US EPA is targeted for submission in the 2 4  
2007. 

0.02 
0.02 
0.05 
1 .O 

0.30 
4.0 
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Physical Properties of DuPont PunchTM Fungicide (DPX-H6573-384) 

Punch is an emulsifiable concentrate formulation containing 37.8% flusilazole as the active 
ingredient. A confidential statement of formula is available upon request. An analytical method 
for the determination of flusilazole content in the Punch formulation is also available. 

Attribute Method 
Flashpoint EEC A.9 

PH CIPAC MT 75 
Relative Density Paar Mettler Density Meter 
Low Temperature CIPAC MT 39 

Stability 
Shelf Life Stability Real Time Storage 

Container: 
I-liter commercial container, white high- 

density polyethylene with a sealable closure. 
After completion of2  years storage, there was 

no evidence of seepage, corrosion or 
degradation. 

Results 
94 C 
5.29 

1.062 g/mL @ 20°C 
No separation after 1 week @ O°C 

As made: 
37.9% 

After 2 years storage: 
37.7% 

/- 
Physical Properties of DuPont CharismaTM Fungicide (DPX-MC444-18) 

Charisma is an emulsifiable concentrate formulation containing 9.73% flusilazole and 9.12% 
famoxadone as the active ingredients. A confidential statement of formula is available upon 
request. Analytical methods for the determination of flusilazole and famoxadone contents in the 
Charisma formulation are also available. 

Attribute Method 
Flashpoint EEC A.9 

PH CIPAC MT 75 
Relative Density Paar Mettler Density Meter 

Low Temperature CIPAC MT 39 
Stability 

Shelf Life Stability Container: 
I-liter commercial container, white high- 

density polyethylene with sealable closure. 
Seal was completely intact. Although the 

container was slightly paneled (drawn in on 
both sides), there was no evidence of seepage, 

degradation or corrosion. 

Results 
>1OO0C 

5.6 
1.097 g/mL @ 20°C 

Good: <0.05 mL of sediment aftex 
1 week @ 0°C 

As made: 
Famoxadone: 102.1 g/L 
Flusilazole: 109.8 g/L 

After 2 years storage: 
Famoxadone: 101.8 g/L 
Flusilazole: 108.4 g/L 
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GENERAL INFORMATION - DUPONPM PUNCFM 

PUNCHTM is a locally systemic fungicide recommended for the control of Asian soybean rust on 
soybeans. 

The Reentry interval for soybeans is 12 hours. 

Apply as a spray with ground, air, or chemigation equipment, except as othenvise directed, using 
sufficient water to obtain thorough coverage of plants. Use only in commercial or farm plantings. 
Not for use in home plantings nor once any commercial crop is turned into U-Pick, Pick Your 
Own or similar operation. 

CROP ROTA TION RESTRICTIONS 
Soybeans may be re-planted anytime after PUNCHTM applications. All other crops cannot be 
planted until 30 days after PUNCHTM application. 

PUNCHTM rapidly penetrates into plant tissues and is rainfast within 1 hour after 
/- application. 

USE RATES AND APPLICATION TIMINGS 

Rate 
Use PUNCHTM at 3 - 4 fl oz per acre for control of Asian soybean rust (Phakopsornpacltyrhizi). 

Application Information 
Apply PUNCHTM as a broadcast foliar spray. 
Apply PUNCHTM on a 14-21 day schedule. 
Do not apply PUNCHTM within 30 days of harvest. 
Apply no more than 2 applications per 12 month period. 

GENERAL INFORMATION - DUPONPM CHARISMATM 

CHARISMATM is a locally systemic fungicide recommended for the control of Asian soybean 
rust on soybeans. 

The Reentry interval for soybeans is 12 hours. 

Apply as a spray with ground, air, or chemigation equipment, except as otherwise directed, using 
sufficient water to obtain thorough coverage of plants. Use only in commercial or farm plantings. 

r- 
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Not for use in home planting~ nor once any commercial crop is turned into U-Pick, Pick Your 
Own or similar operation. 

CROP ROTATION RESTRICTIONS 
Soybeans may be re-planted anytime after CHARISMATM applications. All other crops cannot 
be planted until 30 days after CHARISMATM application. 

CHARISMA TM rapidly penetrates into plant tissues and is rainfast within 1 hour after 
application. 

USE RATES AND APPLICA TZON TIMINGS 

Rate 
Use CHARISMATM at 8 - 10 fl oz per acre for control of Asian soybean rust (Phakopsoi*a 
pachyriiizi). 

Application Information 
Apply CHARISMATM as a broadcast foliar spray. 
Apply CHARISMATM on a 14-21 day schedule. 
Do not apply CHARISMATM within 30 days of harvest. 
Apply no more than 2 applications per 12 month period. 

Page 15 of 137 



DuPont-16101, Revision No. 1 

,('- 

C. TOXICOLOGY AND ECOTOXICOLOGY 

C1. Toxicology 

ACUTE TOXICITY STUDIES 

Study 

Acute Oral LD50 in Rats 

Acute Dermal LD50 in Rabbits 
Acute Inhalation LC50 in Rats 
Eye Imtation in Rabbits 
Skin Imtation in Rabbits 
Skin Imtation in Guinea Pigs 
Guinea Pig Skin Sensitization 

Acute Oral LD50 in Rats 
Acute Dermal LD50 in Rabbits 
Acute Inhalation LC50 in Rats 
Eye Irritation in Rabbits 
Skin Imtation in Rabbits 
Guinea Pig Skin Sensitization 

Acute Oral LD50 in Rats 
Acute Dermal LD50 in Rabbits 
Acute Inhalation LC50 in Rats 

Famoxadone tech 
Flusilazole tech 

Eye Lrritation in Rabbits 

Skin Imtation in Rabbits 
Guinea Pig Skin Sensitization 

Result Toxicity Reference 
Category 

Technical material 

1110 mgkgh4 111 
674 mgkg F 
> 2000 mglkg 111 
> 5 m @  IV 
Slight IV 
Moderate 111 
Mild 
Not a sensitizer 

1696 mgkg 111 
> 2000 mgikg 111 
> 4.9 mg/L IV 
Minimal IV 
None IV 
Not a sensitizer 

1885 mgkg 111 
> 5000 mgkg IV 
Not tested (IV) 
> 5.3 mg/L 
> 5 mg/L 
Minimal clearing 

in 24 hours IV 
Slight IV 
Not a sensitizer 

MRID 40042 106 

MRID 40042 107 
MRID 40042 109 
MRID 40357501 
7443 TAL, 1991 
MRID 40357502 
MRID 40357502 

12133 TAR, 1994 
12134 TAR, 1994 
MRID 41567606 
1 1593 TAL, 1994 
12135 TAL, 1994 
12136 TSG, 1994 

HLR 840-95 
HLR 94-96 

MRID 44302410 
MRID 400421 09 

HLR 72 1-94 
HLR 90-96 
HLO 1 1-96 
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SUBCHRONIC TOXICITY STUDIES 

In a 90-day study in rats fed 0,25, 125 375 or 750 pprn flusilazole, serum cholesterol was 
significantly elevated in males at 2 375 pprn and in females at 750 ppm. There were increased 
liver weights in both sexes at 750 pprn (MRIDs 00072421,00161400). The only treatment- 
related histopathologic effect was mild liver degeneration in males at 750 ppm, and mild bladder 
mucosal hyperplasia in males and females at 3375 ppm. The NOAEL was 125 pprn (9-1 1 
mgkg/day). 

In a 90-day feeding study in mice fed 0,25,75,225,500, and 1000 ppm, the following were 
observed: a mild hemolytic effect at 1000 ppm; increased liver weights at 275 ppm; reduced 
kidney weights at 1000 ppm; and histopathologic changes of the liver at 2 75 pprn in females and 
of the urinary bladder at 2 225 pprn (MRID 400421 11). The NOEL for liver effects (and for the 
study) was 25 pprn (4-5 mgkglday). 

A second mouse feeding study was conducted to attain an MTD and evaluate mechanisms of 
effects (MRID 41514901). Mice were fed diets containing 0, 1000, 1500 or 5000 pprn 
flusilazole for 90 days. Compound related effects observed on the study included 
cardiomyopathy and increased mortality (5000 pprn males), decreased body weight and food 
efficiencies (all males and 5000 pprn females), alterations in hematological parameters (5000 
pprn males and females), increased liver weights, liver cytoplasmic vacuolation and hypertrophy, 
and bladder hyperplasia and hypertrophy, in all males and females. Increased cellular 

7 proliferation was demonstrated in the bladder epithelium of males and females 11500 ppm and 
1000 ppm males. A NOEL was established in the previous study. 

Beagle dogs were fed diets containing 0,25, 125, or 750 pprn (lowered to 500 pprn after 
3 weeks) flusilazole for 90 days (MRID 00161 168). Effects observed included severe weight 
loss, clinical chemistry and liver weight changes and evidence of cellular proliferation in the 
urinary bladder. A NOEL of 25 pprn (0.9 mgkgday) was based on bladder histology and liver 
effects. 

Rabbits had flusilazole applied to skin at 1, 5,25 or 200 mg/kg/day 6 hours daily for 21 days 
(MRID 400421 19). Clinical signs of toxicity at 200 mgkglday included slight to mild erythema, 
diarrhea, and lung noise. Liver weights in females were increased at 35 mg/kg/day. No 
histopathology related to systemic effects occurred. Therefore the increased liver weight was 
considered an adaptive change. EPA has determined the NOAEL for systemic effects was 
200 mgkglday, the highest dose tested. 

In summary, toxicity on short-term exposure to flusilazole was investigated in feeding studies in 
rats, mice, and dogs and by dermal application in rabbits. The targets identified were the blood 
system, liver and urinary bladder. The most sensitive species was the dog, with a NOAEL of 
0.9 mgkg/day. 
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LONGTERM TOXICITY AND CARCINOGENICITY 

The chronic toxicity and carcinogenicity of flusilazole has been investigated in two rat, two 
mouse, and one dog feeding studies. 

In the first feeding study, rats were fed diets containing 0, 10, 50 or 250 pprn flusilazole for 
24 months (MRID 0014851 1). The only treatment-related effects were adaptive 
histopathological effects that were seen in the livers (increased liver weight and hepatocellular 
hypertrophy) of females at the one-year interim sacrifice. These changes either resolved 
(50 ppm) or progressed to diffuse fatty change and acidophilic foci (250 ppm) by the end of two 
years. There was no treatment-related increase in tumor incidence in either sex. The NOAEL 
was 50 pprn (2.0-2.6 mgikglday). 

A second, two-year chronic toxicity and carcinogenicity flusilazole feeding study was carried out 
in the rat to achieve an MTD (MRID 42613202). Rats were fed diets containing 0, 125, 375, and 
750 pprn flusilazole for two years. Toxicologically significant effects of treatment with 
flusilazole were seen at every dose level in this study. The following were also observed: 
mortality (5) and induced hepatocellular hypertrophy, fatty change and mixed cell foci, testicular 
interstitial cell hyperplasia and interstitial cell adenomas in males; decreased mean final body 
weight and hepatocellular centrilobular hypertrophy in females; and increased mean absolute and 
relative liver weights, hepatocellular lamellar bodies, urinary bladder mucosal hyperplasia, and 

--. transitional cell neoplasms in both sexes. There was no NOEL for non-neoplastic lesions in 
either sex. The NOEL for neoplasms was 375 pprn (14.8 and 20.5 mgikglday in males and 
females, respectively). 

In the first 18-month carcinogenicity study, mice were fed diets containing 0, 5,25 and 200 pprn 
(MRID 400421 14). Liver weights were significantly increased at the high dose (both sexes at 
interim sacrifices, males at terminal sacrifice). Increased hepatocellular fatty change occurred at 
the high dose and was considered sublethal and reversible in the absence of other hepatic injury. 
Flusilazole was not carcinogenic. The NOEL was 25 pprn (3.4-4.6 mgkglday). 

A second 18-month feeding study was conducted to achieve an MTD (MRID 42613201). Male 
mice were fed diets containing 0, 100,500 or 1000 pprn flusilazole; females were fed 0, 100, 
1000 or 2000 ppm. Toxicologically significant effects were seen in mice on fed flusilazole for 
18 months and included decreased mean (adjusted for liver weight changes) body weights and 
weight gains, decreased survival, increased absolute and relative liver weight, liver pathology, 
liver tumors, urinary bladder hyperplasia and urina~y bladder cell proliferation in both sexes. In 
addition, males exhibited increased clinical signs and females had urethral hyperplasia. The 
NOEL for oncogenicity was 500 pprn in males (73.1 mgkdday) and 100 pprn (19.4 mgikdday) 
in females. There was no NOEL for non-neoplastic effects due to the findings at all dose levels. 
The NOEL was established on the previous study. 

In a one-year feeding study, dogs were given flusilazole in the diet at concentrations of 0, 5,20, 
and 75 pprn (MRID 400421 13). There were treatment-related effects on hematological 
parameters at 75 pprn including increased white blood cell count, ALP activity, and serum 

r-. 
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cholesterol. Serum total protein and albumin levels were lower in the male high dose group. 
Relative liver weight was increased at 75 ppm. Treatment-related histopathological changes 
included liver centrilobular hepatocellular enlargement and centrilobular inflammation and 
hyperplasia in the lymphoid nodules of the gastric mucosa observed in the high dose. In 
summary, the effects of feeding flusilazole to dogs for one year were a dose-related trend 
towards mild to moderate hepatotoxicity and a mild leucocytosis (inflammatory) response. The 
effects were mainly seen in the high dose group and most pronounced in males. The liver 
hypertrophy was considered likely to be an adaptive response to increased metabolic demand. 
Based on minimal liver histology at the mid-dose, 20 ppm (0.7 mgkglday) is considered a 
NOAEL. 

Summary and Conclusions of Chronic Toxicity and Carcinogenicity Studies 

The dog was the most sensitive species in chronic flusilazole studies. The effects in the one-year 
dog study were mild to moderate hepatotoxicity and mild leucocytosis (inflammatory) response. 
The NOAEL was 0.7 mgkglday in the chronic dog study. The NOEL for chronic effects (non- 
neoplastic hepatotoxicity) was 2 mgkglday in the rat and 3.4 mgkglday in the mouse. 
Therefore the dog NOAEL of 0.7 mglkglday is the endpoint for chronic toxicity. 

In the rat, target organs were consistent with the subchronic administration studies, i.e., liver and 
bladder. Flusilazole was oncogenic at the higher doses, causing bladder transitional cell 
neoplasia in both sexes and testicular Leydig cell adenomas in males. There was evidence for 

<' proliferative effect of the test substance in the bladder transitional epithelium. It can therefore be 
concluded that the urinary bladder tumors were caused by an epigenetic, threshold-associated 
mechanism. Based on subsequent mechanistic work (see mechanistic section that follows) 
interference of flusilazole with hypothalmic-pituitary-gonadal (HPG) axis is a possible 
mechanism of testicular tumor induction. Therefore, it is reasonable to conclude that a threshold 
exists for the induction by flusilazole of testicular adenomas. The NOEL for neoplasms was 375 
pprn (14.8 and 20.5 mglkglday in males and females, respectively). 

In the mouse, target organs included the liver, kidney, urinary bladder and urethra. Significant 
histopathological change was observed in the liver at doses below those resulting in 
oncogenicity. The incidence of hepatocellular adenomas was significantly increased in females 
from >lo00 pprn and of hepatocellular carcinomas at 2000 ppm. Based on the combined results 
of both studies, the NOEL for oncogenicity was 200 pprn (36 mgkglday) in females and 500 
pprn (73.1 mglkglday) for males. The increased incidences of liver tumors occurred at doses in 
excess of the MTD. Histopathological changes consistent with induction-related hepatotoxicity 
were observed at lower doses and considered to be precursors to tumor development. In the light 
of these observations and the lack of genotoxic potential, it is reasonable to conclude that the 
induction of such tumors was associated with cytutoxicity and subsequently increased cell 
turnover. These events suggest a threshold for flusilazole-induced mouse liver tumors. 
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REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 

The reproductive toxicity of flusilazole was investigated in a one-generation and two 
multigeneration studies in rats and ten developmental toxicity studies, six in rats (one dietary, 
four gavage, one dermal) and four in rabbits (one dietary and three gavage). The purpose of the 
multiple developmental studies was to better define the dose-response relationship and in the rats 
several studies were conducted with an extended dosing period to comply with guideline 
revisions. 

Reproduction Studies in Rats 

A single generation, single litter study was canied out as a continuation of a 90-day feeding 
study in the rat at doses of 0,25, 125 and 375 pprn (MRIDs 00072421,00161400). 
Reproductive parameters were decreased in the high dose group were gestation index (all pups 
were born dead in 215 dams), the percentage of pups born alive per litter, the percentage of litters 
surviving to until weaning and the mean pup weight on day 4 post-partum. The NOEL was 
125 pprn (1 1 m a d d a y ) .  

The first multigeneration study was conducted as a substudy of a two-year feeding study (MRID 
No. 0014851 1). Flusilazole was fed to rats at dietary concentrations of 0, 10,50 and 250 pprn 
for 90 days after which they were mated twice to produce that Fla and Flb offspring. Selected 

/- Flb offspring were fed for 90 days to produce two F2 litters. Reproduction and lactation 
parameters reduced primarily in the high dose group were: the percentage of pups born alive, 
offspringflitter survival, and pup weights. Liver weights were increased in the F2b 250 pprn 
pups with no gross or histopathological lesion detected. The NOEL for the reproduction study 
was 50 pprn (4 mgkglday) based on the perinatal effects at 250 ppm. 

In a second multigeneration study, flusilazole was administered to rats in diet at 0, 5, 50, and 
250 pprn for a 73-day premating period and continued throughout gestation, lactation, weaning 
and production of the second-generation litters (MRID 41684601). One set of litters was 
produced in the first generation and two in the second generation. Effects in parental females 
were lower final body weight and minimal hepatocellular hypertrophy at 50 ppm. EPA 
previously determined NOEL for systemic effects was 5 pprn (0.35 mgkglday); however, 50 
pprn (4.1 mgkglday) was considered to be an NOAEL. Reproductive effects included prolonged 
gestation length and decreased number of pups born alive at 250 ppm. The reproductive NOEL 
was 50 pprn (4.1 mgkglday). Offspring effects observed at the high dose included litter viability 
and survival and pup weights. There were no gross necropsy findings in parental animals or 
litters in either generation. The NOEL for offspring effects was 50 pprn (4.1 mgikdday). 

In summary, the effects of flusilazole on reproductive parameters were investigated in one 
single-generation and two multigeneration studies. In the single-generation study, there were 
effects on pup viability and weights. In the first multigeneration study, there was no parental 
toxicity demonstrated at doses up to 250 ppm. Offspring findings, mostly at the high dose level 
included reduced number of live pups at birth and reduced viability during lactation. The NOEL 

r -  for this study was 50 ppm based on perinatal effects. The same dose levels were used in the 
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second study. Minimal signs of treatment-related effects seen in the 50 (not significant) and 250 
pprn parental animals consisted of body weight effects in parental females. A significant 
increase in gestation length and periparturient deaths occurred in the high dose group. This 
finding was consistent with reduced viability of pups at birth. In addition, pups did not thrive 
and reduced weight gain and survival was recorded for litters of dams fed 250 pprn in all 
matings. The NOEL for reproductive/offspring effects was 50 ppm. 

Developmental Toxicity Studies in Rats 

In one feeding and three gavage studies, pregnant rats were given flusilazole on days 7-16 of 
gestation and sacrifice on gestation day 21. In another gavage study and a dermal study the 
dosing period was extended according to more recent guidance (dosed days 6-15 or 6-20 for the 
gavage and 6-19 dermal studies, respectively) 

In the feeding study, dietary concentrations were 0,50, 100,300 and 900 pprn (MRID 
00072999). Maternal food consumption was reduced at t 300 pprn during treatment and 
maternal body weight gains were reduced at 900 ppm. The number of resorptions was 
significantly increased at the two highest doses and litter size was reduced at the highest dose. 
There was a significant dose related increase in stunted fetuses, significant at t 300 ppm. There 
were no dose-related incidences of malformations. The incidence of variations (supernumerary 
and delayed ossifications) was increased at 2 100 ppm. The maternal NOEL was 100 pprn 

- (9 mgkgiday). EPA considered the developmental NOAEL to be 100 ppm (9.0 mgkgiday) and 
li the NOEL for malformations to be > 900 pprn (79.2 mgikglday) the highest dose tested. 

In the first of three rat gavage studies, flusilazole was administered by gavage (in corn oil) at 
concentrations of 0, 10,50 and 250 mgikgiday (MRID 00161 169). Maternal morality and 
clinical signs occurred at 250 mgkgiday. Weight gain and food consumption were decreased 
and liver weight increased at 2 50 mgikgiday group during dosing. In the 250 mgkgiday group 
mean fetal body weight was reduced; the incidence of resorptions increased; and the number of 
live fetuses per litter were reduced. The number of live fetuses was also decreased in the 
intermediate group. There was a significant increase in malformations (cleft palate and absent 
renal papillae) at the maternally toxic dose, 250 mgkgiday. There was an unusually high 
incidence of external hydrocephaly and distended lateral ventricles in all groups (including 
controls). However, this finding did not exhibit a definitive dose response and was not 
reproduced in another study over a similar dose range. Increased fetal variations in all dosed 
groups were misaligned sternebra, extra ossifications, rudimentary and extra ribs and delayed 
development consisting of partially ossified sternebra and vertebral arch. The maternal NOEL 
was 10 rngikdday and no fetal NOEL was established (< 10 mgikglday). 

In the second gavage study, flusilazole was administered to rats at doses of 0,0.4,2, 10, 50, and 
250 mgkglday (MRID 00161 170). Maternal findings at 250 mgikgiday were reduced feed 
consumption and weight gain and increased liver weights. At 50 mgikglday, there was a 
significant decreased food consumption and weight for the first two days but not thereafter. 
Relative liver weight was increased also at 50 mgkglday. A non-statistically significant increase 
in stunted fetuses occurred at 2 10 mgkglday. There was a statistically significant increase in 

,C malformations (cleft palate) in the maternally toxic, high-dose group. The incidence of total 
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malformations (mostly absent renal papillae) and fetal variations were significantly increased at 
t 10 mgkglday. The maternal NOEL 10 mgkg was based on reduced weight gain, liver weight 
increases and clinical signs. The developmental NOEL was 2.0 mgkg, based on increased 
incidence of skeletal variations. 

The third rat developmental gavage study, was conducted to resolve the biological significance 
and potential reversibility of the changes to the urinary system (small or no papillae, large renal 
pelvi and dilated ureter) seen in the previous study (MRID 40640704). Rats were dosed with 0, 
0.2,0.4,2, 10, and 100 mgkglday and either sacrificed at gestation day 21 or 22 to examine 
fetuses (Phase 1) or dams were allowed to deliver and raise their young to weaning (Phase 2). 
Maternal toxicity was evidenced at the high dose in both phases as decreased food consumption 
and reduced weight gain, clinical signs (Phase 1 only), and death (Phase 2). Minimal maternal 
toxicity (reduction in weight gain during Phase 2) occurred 10 mgkglday. Fetal effects 
consisted of increased incidence of resorptions and stunted fetuses (100 rngkglday), increased 
numbers of fetuses dead at birth, and lower neonatal survival. In the fetal examinations there 
was an increased incidence of small renal papillae, dilated ureters and subcutaneous hemorrhage 
at 2 10 mglkglday and bladder foci at 100 rngkglday. There were no apparent treatment-related 
malformations. The maternal and reproductive/developmental was NOAEL 2.0 mgkglday. 

In the fourth rat gavage study (MRID 45042601), rats were dosed with 0,0.5,2, 10, or 
50 mgkglday flusilazole on one of the following three schedules: days 6-15G (gestation) and 
sacrificed day 16G, days 6-15G and sacrificed day 21G, or 6-20G and sacrificed on day 21G. - Results were generally similar between the three designs. Maternal weight gain was affected at 
21 0 mgkglday. Red vaginal discharge was observed at 2 mgkglday. Placental weights were 
increased at 22 mgkglday. Fetal weights were affected at 50 mgkgiday only in the group dosed 
from 6-15G and sacrificed at 21G. Fetal resorptions were increased at 210 mgkglday. Fetal 
variations were increased at 1 2  mgkglday. At 50 mgkglday there was one malformation (naris 
atresia). The NOEL for the study was 0.5 mgkglday based on minimally increased incidence of 
red vaginal discharge, increased placental weight and increased fetal variations at 2 mgkglday. 

In a rat dermal developmental toxicity study (MRID 44594201), flusilazole was applied to the 
skin of pregnant rabbits for six hourslday on days 6 to 19 of gestation at doses of 0,2, 10,50, 
and 250 mglkgiday. Rats were sacrificed on gestation day 20. Mean maternal weight gains were 
greatly reduced in the 250 mg/kglday group. There were no abnormal clinical signs at any 
concentration. Microscopic examination of the dams' livers revealed minimal to mild 
centrilobular hepatocellular hypertrophy at 2 10 mgjkglday. There were enlarged placenta 
observable at 2 10 mgkglday and microscopic placental changes at all dose levels. There were 
no other maternal effects at 2 mgkgiday. Fetuses of dams treated with 2 10 mgkglday had 
enlarged livers and increased variations (rudimentary ribs and unossified sternebra). The lowest 
dose (2 rngkglday) was considered to approximate a NOAEL with the only effect being 
microscopically observable placental changes. It was not established whether the effect on 
placenta represent an adverse effect. Since placenta contains a large amount of cytochrome 
P-450 enzymes, the possibility of a metabolic1adapl:ive role should be considered. 
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Developmental Toxicity Studies in Rabbits 

In a feeding study in rabbits, pregnant rabbits were fed 0,300,600 and 1200 pprn days 7-19 of 
gestation and sacrificed on day 29 (MRID 00154930). Because no NOEL was demonstrated, a 
second part was initiated in which pregnant rabbits were fed 0, 30, 100 or 300 ppm. Maternal 
toxicity was indicated by reduced food consumption, mean weight loss and reduced weight gain 
during treatment at 1200 ppm. The number of pregnant females was lower and total resorptions 
increased at 2 300 ppm. EPA previously concluded that the NOEL for this study is 600 pprn 
(21.2 rngikglday) for the dam and 100 pprn (2.8 mgkgiday) for developmental effects based on 
increased resorptions at higher doses. 

In three gavage studies, pregnant rabbits were dosed with flusilazole on days 7-19 of gestation 
and sacrificed on gestation day 29. In the initial study, doses were 0,2, 5 or 12 mgkglday 
(MRID 00148512). There were no compound related effects at any level and the maternal and 
developmental NOEL was greater than the highest dose tested. In the second study, doses were 
0, 12 and 35 mglkgiday (MRID 00154929). There was only one litter produced in the 35 
mglkglday group. This doe had a net weight loss over the treatment period. The other does in 
this group either aborted or resorbed. There was one incidence of hydrocephaly (114 fetuses) in 
the high dose group. The maternal and developmental NOEL was 12 mglkgiday. 

The last rabbit developmental study was conducted to clarify tbe dose-response ielationship 
between 12 and 35 mgkglday (Alvarez, 216-90). R.abbits were dosed with 0, 7, 15 or 

,- 30 mgkglday. Maternal toxicity was demonstrated by an increase in clinical signs (vaginal 
staining) at 2 15 mdkg and decreased food consumption in the high dose group. There was one 
death and only three does were pregnant in the high dose group. Total resorptions were 
increased in the high dose group. There were no increases in either malformations or variations 
at any dose level. However, the numbers of fetuses available for examination in the high dose 
group, and to some extent the intermediate group, were reduced by embryolfetal mortality. 
There was one hydrocephalic fetus in both the intermediate and high dose group. In conclusion, 
there was an impaired ability to maintain pregnancy at t 15 mgikglday, demonstrated by 
increased total resorptions. The maternal NOAEL was 7 mglkgiday and the developmental 
NOEL was 15 mgkglday. 

Summary of Developmental Toxicity Studies 

Six developmental toxicity studies have been conducted with flusilazole in rats (one feeding, 
four gavage, and one dermal). Four developmental toxicity studies have been conducted in 
rabbits (a single feeding study and three gavage studies). 

In a rat developmental feeding study the NOEL for maternal and developmental effects was 
100 pprn (9 mgkglday) based on reduced weight gain and increased resorptions and stunted 
fetuses at the next highest concentration (300 pprn). There were no increases in malformations at 
any concentration. 
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In the first rat gavage study, the matemal NOEL was 10 mgkglday based on decreased weight 
gain and increased fetal weights. No developmental NOEL ( 4 0  mgikglday) was established 
based on increased fetal variations in every treatment group. In the second gavage study, the 
maternal NOEL of 10 mgikg was based on reduced weight gain and food consumption, clinical 
signs, and liver weight increases. The developmental NOEL was 2.0 mgkg, based on increased 
incidence of skeletal variations at 10 mgikdday or above and malformations at 250 rngikglday. 
In the third rat gavage study, the maternal NOEL was 2 mgkglday based on minimal effects on 
matemal weight gain at 10 mglkglday. The developmental NOEL is 2.0 mgikglday based on 
urinary system effects at 2 10.0 mgikglday. In the final rat gavage study the NOEL was 
0.5 mgkglday based on minimal increases in red vaginal discharge incidence, increased 
placental weight, and skeletal variations at 2 mgikglday. 

In the rat dermal developmental study 2 mgkglday was near a NOAEL since the only effect 
observed were microscopic placental changes without accompanying adverse fetal effects. At the 
next highest dose, 10 mgikdday, maternal effects included minimal to mild centrilobular 
hepatocellular hypertrophy and enlarged placenta. Fetal effects at 10 mgkglday were enlarged 
livers and increased variations (rudimentary ribs and unossified stemebra). It was not 
established whether the effect on placenta represent an adverse effect. Since placenta contains a 
large amount of cytochrome P-450 enzymes, the possibility of a metabolicladaptive role should 
be considered. 

Taken as a whole, by the oral route the NOEL on rat oral developmental studies was 
0.5 mgkglday. By the dermal route, 2 mgkglday is near a NOAEL. 

Summary of Developmental Toxicity Studies with Flusilazole 
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In a rabbit dietary developmental study the NOEL for the dam was 21.2 mgkgiday and the 
developmental NOEL was 2.8 mgikglday based on decreased litters and increased resorptions. 
In the first two rabbit gavage studies, the maternal and offspring NOELS were both 12 
mglkglday. In the final rabbit gavage study, the maternal NOEL was 7 mgkglday based on 
increased clinical signs as 15 mgkglday. The developmental NOEL was 15 mg/kg/day based on 
increased resorptions at the high dose. Taken as a whole, the rabbit maternal NOEL for gavage 
studies is 7 m a g i d a y  and the rabbit developmental NOEL is 15 mgkglday. 

Rabbit Dietary 

Rabbit Gavage 
Rabbit Gavage 
Rabbit Gavage 

GENOTOXICITY 

Flusilazole was negative in the following assays: 

21.2 

12 
12 
7 

In vitro 
Bacterial gene mutation in with Salmonella typhimurium (MRID 00161171) 
Clastogenicity: Chromosomal aberrations in cultured human lymphocytes 

(Vlachos, 745-86) 
Mammalian gene mutation assay (CHOMGPRT) (MRID 00161172) 
Unscheduled DNA Synthesis in cultured rat hepatocytes (MRID 40042 1 17) 

In vivo 
Mouse Micronucleus Test in mice dosed orally with 375 mgkg (Vlachos 437-84) 
Chromosomal Aberrations Test in the Rat Bone Marrow 

in rats dosed oral up to 150 mgikg of flusilazole (MRID 00161 173) 

METABOLISM 

Increased resorptions 

No effect at HDT 
'?Total resorptions 
TTotal resorptions 

LWeight gain & 
food consumption 

No effect at HDT 
Weight loss 
Vaginal staining 

The absorption and metabolism of flusilazole was i~nvestigated in rats: the molecule was labeled 
at either the phenyl group or at the triazole group (MRID 400421 15). The tissue residues and 
excretion of phenyl- and triazole-labeled flusilazole were analyzed in groups of male and female 
rats after single doses of 8 mgikg of the labeled compound with and without preconditioning, and 
at 200 or 244 mgikg as a single dose. Excretion was high in all groups with 78% - 96% of the 
phenyl label and 93-99% of the triazole label excreted within the study period. Tissue retention 
was not high with between 0.1-0.7 ppm retained at 8 mgikg and 6 ppm at 200 mgkg (ranging 
from 1.3-3.5%). Excretion of the [phenyl(U)- 14c]-label was divided between feces and urine. 
Males excreted up to 94% and females up to 67% via the feces, while females excreted up to 
27% in the urine and males only 10%. With the triazole-label excretion was primarily urinary 
with 72-81% recovered from the urine. 

2.8 

12 
12 
15 

Page 25 of 137 



DuPont- 16 101, Revision No. 1 

Flusilazole is extensively metabolized and excreted. A considerable proportion was found to be 
excreted from the GI tract unchanged (from 2-10%). Eight metabolites were identified. The 
metabolic pathway was deduced from the results of the two experiments. It was demonstrated 
that the cleavage and rapid excretion of the 1H-1,2,4-triazole was the primary step in the 
metabolism of flusilazole. The silane molecule may then be excreted or further metabolized to 
non-polar fatty acid metabolites (males > females), (P-D-glucopyranuronic acid conjugate 
(females), and may in addition further degrade to more polar molecules. The metabolites found 
in goats and hens indicated a similar metabolic pathway to the rat, with little evidence of 
potential tissue retention. 
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FIGURE 1 METABOLIC PATHWAYS FOR THE DEGRADATION OF FLUSILAZOLE 
IN ANIMALS 

FLUSILAZOLE 
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In the above diagram R= rats, H= poultry and G= goat. 
- 
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SUPPLEMENTARY MECHANISTIC STUDIES 

A 90-day study (MRID 42613204) was conducted to investigate mechanisms of toxicity 
(hepatotoxicity) and oncogenicity (urinary bladder transitional cell tumors and testicular Leydig 
cell adenomas) of flusilazole in the rat. Since genotoxicity tests were negative, a non-genotoxic 
mechanisms of tumor induction were investigated i.e., increased cellular proliferation rates due 
to irritation or chronic toxicity, and peroxisome proliferation-mediated events. Flusilazole was 
administered to rats in the diet at concentrations of 0, 10, 125, 375 and 750 ppm. Rats were 
sacrificed after 1 or 2 weeks or 1.5 or 3 months. Liver weight increases correlated well with the 
observed cytochrome P-450 induction. It was concluded from these results that the liver toxicity 
seen in this study and therefore the long-term studies also was due to the observed induction of 
cytochrome P-450 causing proliferation of the SER and hepatocellular hypertrophy. In the 
urinary bladder, there was a clear proliferative response following treatment with flusilazole. 
Serum hormone levels were not significantly altered in this study. It was suggested that the 
mechanism may lie in the ability to inhibit cytochrome P-450 activity thereby inhibiting 
steroidogenesis. An additional study was carried out to further investigate the possible 
mechanism of testicular adenoma induction. The results of this study support the proposal that 
the toxicity of flusilazole results from effects on cytochrome P-450, and direct toxic effects on 
the bladder. 

In the final two-year feeding study in the rat, flusilazole was found to induce testicular adenomas 
in males. A possible non-genotoxic mechanism for such tumor induction was investigated (HLR 

/- 
410-93). Flusilazole has been shown to inhibit cytochrome P-450 by the same mechanism as 
ketoconazole (an anti-tumor agent used in the treatment of human testicular carcinoma). In an in 
vivo experiment, rats were treated twice daily with either 0, 10,25, 75 or 125 mgikglday of 
flusilazole or 0, 10,25,50 or 100 mgikglday of ketoconazole for 14 days. In an in vilro 
experiment, Leydig cells were isolated from rats and cultured with ketoconazole or flusilazole 
and the concentrations of steroids were measured. Tn the in vivo study, relative accessory sex 
gland weights were reduced with ketoconazole, but not flusilazole. It was concluded that either 
the flusilazole was less potent than ketoconazole or operated by another mechanism. 
Ketoconazole produced a decrease in serum testosterone and related steroids. Flusilazole caused 
reduction in both serum and testicular testosterone and estradiol, but was far less potent than 
ketoconazole. It was proposed that this data supported the theory that flusilazole could induce 
Leydig cell tumors by decreasing testosterone and estradiol synthesis thus disrupting the HPT 
axis. 

SUMMARY OF MAMMALIAN TOXICOLOGY 

ADME studies carried out on flusilazole indicate that the substance was rapidly absorbed and 
that excretion was high with 80-99% excreted with the study interval. 1.3 to 2.6% of the dose 
(phenyl-labeled) and 0.1 to 3.5% (triazole-label) retained in the tissues. 40-50% of the residue 
was excreted from the gastrointestinal tract, liver, skin and fat. Excretion of the phenyl label 
(silane molecule) was highest via the feces (83-94% in males and 47-67% in females) with the 
remaining portion excreted via the urine (7-10% in males and 20-27% in females). Urinary 
excretion was the primary route of excretion of the triazole moiety (72-80.6%). 

/- 
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Flusilazole was found to be extensively metabolized. A considerable proportion was found to be 
excreted from the GIT unchanged (from 2-10%). Eight metabolites were identified. The 
metabolic pathway was deduced from the results of the two experiments. It was demonstrated 
that the cleavage and rapid excretion of the 1H-1,2,4 triazole was the primary step in the 
metabolism of flusilazole. The silane molecule may then be excreted or further metabolized to 
non-polar fatty acid metabolites (maleszfemales), j3-D-glucopyranuronic acid conjugate 
(females), and may in addition further degrade to more polar molecules. The metabolites found 
in goats and hens indicated a similar metabolic pathway to the rat, with little evidence of 
potential tissue retention. 

Flusilazole was found to be of a moderate order of toxicity by the oral route with an LD50 value 
of 674 mgkg for males and 1 11 0 mgikg for females. The potential for dermal toxicity appeared 
to be low (22000 mgikg). The inhalation ALD was 2.7 mgll (males) and 3.7 mgll (females). It 
was mild eye irritant. Potential for acute skin irritation is low and it is not a dermal sensitizer. 

Short-term exposure toxicity of flusilazole was investigated in rats (gavage and dietary), mice 
(dietary), dogs (dietary) and in rabbits (dermal application). The targets identified were the 
blood system, liver and urinary bladder. The dog was found to be the most sensitive species to 
the hepatotoxicity and bladder toxicity of flusilazole. Degenerative liver disorder and evidence 
of cellular proliferation (hyperplasia) in the urinary bladder were seen at 125 ppm (4.3 
mgikglday) in the dog. The NOAEL was 0.9 mgkgiday. 

/- There was no evidence of genotoxic potential in the battery of tests performed both in viho and 
in vivo. 

The chronic toxicity/carcinogenicity studies in the rat, the target organs identified were 
consistent with the sub-chronic administration studies, i.e., liver and bladder. Flusilazole was 
found to be oncogenic at the higher doses, causing bladder transitional cell neoplasia in both 
sexes and testicular Leydig cell adenoma in males. There is evidence of a proliferative effect of 
flusilazole in the bladder transitional epithelium, which is likely the mechanism of 
tumorigenesis. Therefore, the urinary bladder tumors are considered to be caused by an 
epigenetic, threshold-associated mechanism. Interference of flusilazole with hypothalmic- 
pituitary-gonadal (HPG) axis is suggested as a possible mechanism of testicular tumor induction. 
Evidence in support of this theory was provided by a comparative study with the aromatase 
inhibitor, ketoconazole. Flusilazole did cause a slight reduction in both serum and testicular - 
testosterone and a dose-dependent decrease in serum estradiol, but was far less potent than 
ketoconazole. It would avoear reasonable to conclude that a threshold exists for the induction by 
flusilazole of testicular aienomas. The NOEL for neoplasms was 375 ppm (14.8 and 20.5 
mglkgiday in males and females, respectively). 

In mouse chronic studies, the target organs were the liver, kidney, urinary bladder and urethra. 
The incidence of hepatocellular adenomas was increased at L 1000 ppm. Based on the combined 
results of two studies, the NOEL for oncogenicity in mice is 200 ppm (36 mgrkglday) in females 
and 500 ppm (73.1 mgikgiday) for males. Since tumors occurred in excess of the MTD, and 
were preceded at lower doses by histopathological change consistent with induction-related 
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hepatotoxicity, it is reasonable to conclude that the induction of such tumors is related to 
cytotoxicity, which demonstrates a clear threshold. 

The effect of feeding flusilazole to dogs for one year was mild hepatotoxicity and leucocytosis 
(inflammatory) response. These were primarily observed in the high dose group and were most 
pronounced in males. The dog was found to be the most sensitive species (to flusilazole 
hepatotoxicity). The NOAEL from the chronic dog study of 0.7 mgkg/day is the overall 
flusilazole chronic toxicity endpoint. 

In reproduction studies, increased gestation length, dystocia, decreased pup viability and 
decrease weight gain was observed. The NOEL for reproductive effects was 50 ppm 
(4.1 mgkg/day). 

Ten developmental toxicity studies were carried out with flusilazole, six in the rat (one dietary, 
four gavage, and one dermal) and four in the rabbit (one dietary and four gavage). In rats, 
maternal toxicity included decreased weight gain and food consumption, increased clinical signs, 
and increased liver weights. Fetal toxicity was evidenced by increased incidences of resorptions, 
fetal mortality, stunted fetuses, and skeletal variations (delayed ossifications, supernumerary ribs, 
and renal pelvis variations) and decreased fetal weight. Absent renal papillae occurred at 
10 mgkglday and above and cleft palate occurred at 250 mgkg/day. Taken as a whole, the 
NOEL in rats was 0.5 mgkglday by the oral route. By the dermal route 2 mg/kg/day was near a 
NOAEL based on only placental, but no fetal effects at this dose. 

(- In a rabbit dietary developmental study the NOEL for the dam was 21.2 mgikg/day and the 
developmental NOEL was 2.8 mgkg/day based on decreased litters and increased resorptions. 
In the first two rabbit gavage studies, the maternal and offspring NOELS were both 
12 mg/kg/day. In the second there were increased total resorptions and one malformation 
(hydrocephaly) at 35 mgkglday. In the final rabbit gavage study, the maternal NOEL was 
7 mgkglday based on increased clinical signs as 15 mgkglday. The developmental NOEL was 
15 mgkglday based on increased resorptions at the high dose. Taken as a whole, the rabbit 
maternal NOEL via the gavage route is 7 mgkg/day and the developmental NOEL is 15 
mgikglday. 

ORAL ENDPOINTS 1 DIETARY EXPOSURE 

In studies with pregnant animals, flusilazole produced decreased maternal weight gain, enlarged 
placenta, and increased fetal variations. The lowest NOEL was 0.5 mgkg/day on a rat oral 
developmental toxicity study. 

Flusilazole was found to exert a clear systemic toxicity on sub-chronic and chronic 
administration to rats, mice and dogs. A similar pattern of effects was apparent across the three 
species, with the liver, urinary system and blood system targeted to varying degrees. It was 
found to be oncogenic at high dose levels in both mice and rats, inducing bladder transitional cell 
neoplasia in rats and testicular adenoma in male rats and hepatocellular adenomas and 
carcinomas in mice. NOAELs in chronic studies were: 

r 
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Rat: 2-Year Oncogenicitv and Chronic Toxicitv Study (2 studies) 
The NOEL for neoplasms was 375 ppm (14.8 and 20.5 mgkgiday in males and 
females, respectively). 
The NOAEL for other effects was 50 pprn (2.0 and 2.6 mgikglday in males and 
females, respectively). 

Mouse: 18-Month Oncogenicitv Study (2 studies) 
The NOEL for oncogenicity was 500 pprn in males (73.1 mgikglday) and 200 pprn 
(36 mgikglday) in females 
NOAEL = 25 pprn (3.4 and 4.6 mgikgiday in males and females, respectively). 
The NOAEL was determined in the first 18-month study. The lowest effect level 
(100 ppm) was determined in the second 18-month mouse study. 

Dog: I-Year Chronic Toxicitv Studv 
The NOAEL was 20 pprn (0.7 mgikglday) based on mild liver toxicity at the 75 pprn 
dose level. 

The lowest NOAEL on chronic studies was 0.7 mgkglday (20 ppm) in the 1-year dog feeding 
study. This value was considered the most appropriate for determination of chronic reference 
dose. 

Application of flusilazole to soybeans resulted in no measurable residues. A short-term and 
/- chronic risk assessment for dietary exposure to soybeans was conducted using an oral short-term 

NOEL of 0.5 mgikglday fiom the rat oral developmental study and a chronic NOEL of 0.7 
mgkgiday from the dog chronic study. A residue of 0.01 pprn was used for all soybean residues. 
The results of the short-term and chronic dietary risk assessments are summarized below. The 
most highly exposed population group was infants with only 1.4% of the acute RfD used. These 
results indicate a very small percentage of the reference dose was used and that there would be a 
reasonable certainty of no harm from use of flusilazole on soybeans. 

A separate dietary risk assessment was not conducted for famoxadone on soybeans but is not 
expected to be of concern. The proposed use rate of famoxadone in CharismaTM on soybeans is 
much lower than the approved label rate for famoxadone in TanosTM on any crop registered in 
the US with fewer applications and a longer PHI. 
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f- OCCUPATIONAL EXPOSURE 

Handler Exposure 

For occupational exposure, a risk estimate was conducted for the use of PunchTM and 
CharismaTM on soybeans applied by ground (open system) or aerial application (employing a 
closed system). EPA default values were used. Mixerlloaders were assumed to be wearing 
gloves and coveralls for open system mixing and single layer plus gloves for closed system. 
Ground applicators were assumed to be wearing gloves and coveralls for open cab use; aerial 
applicators (closed cockpit) were assumed to be wearing baseline single layer without gloves, 
and flaggers were assumed to be wearing gloves and coveralls. Although the EPA default of 
50% clothing penetration was used in the calculations for a second layer of clothing, flusilazole- 
specific field data shows that this value is highly conservative. A passive dosimetry exposure 
study was conducted in the United Kingdom where handlers were monitored for dermal 
exposure while mixing/ loading and applying a liquid formulation of flusilazole using tractor 
mounted or drawn boom sprayers for application in barley. Data ffom the study show that on 
average (n = 12) 1.3% of the total intercepted residue (inner plus outer whole body dosimeters) 
was present on the inner dosimeters. Therefore, the PHED exposure estimates incorporate a 
38-fold higher clothing penetration compared to the compound-specific data. 

In selecting endpoints for occupational exposure, the lowest endpoint for flusilazole dermal 
exposure was on the rat dermal developmental study. In that study 2 mgikglday may be 
considered a NOAEL, since although there were microscopic placental changes, there was no 
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overt toxicity in either maternal animals or fetuses. For an inhalation endpoint for flusilazole, 
the oral developmental NOEL of 0.5 mgkgtday was used. 

For famoxadone, a dermal endpoint of 28 m@g/day was used based on an oral NOEL of 
1.4 mgkg/day from a 13-week dog study and an adjustment for 5% dermal absorption. For 
inhalation, the oral endpoint of 1.4 mgkglday without an adjustment factor was used. In the 
registration documents for famoxadone, EPA had determined the acceptable MOE for 
famoxadone was 300 for intermediate term exposure and 1000 for chronic exposure. 

Flusilazole application rate was 0.1 1 lb./A for PUNCHTM and 0.067 lb./A for CHARISMATM. 
The results of the occupational risk assessment are given in Tables 2-4. Margins of exposure 
were all greater than 100. 
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TABLE 2 SHORT-TERM OCCUPAT~ONAL RISK ASSESSMENT FOR  PUNCH^^ (FLUSILAZOLE) ON SOYBEANS 

a Coverall reduction = Upper and lower body mgllb a.i. From PHED x 0.5 
b Total dermal exposure = Head and Neck + Body w coverall reduction (no coverall reduction for closed system mixer or aerial applicator) +Hands w gloves 
c Dermal exposure = (lb ai/A x Nday x dermal unit exposure mgflb ail170 kg 
d Inhalation exposure = (lb ai/A x Alday x inhalation unit exposure mgilb ai)/70 kg 
e Dermal MOE =dermal NOAEUdermal exposure 
f Inhalation MOE = inhalation NOEUinhalation exposure g Combined MOE = 1 (Ildermal MOE + llinhalation MOE) 
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TABLE 3 SHORT-TERM OCCUPATIONAL RISK ASSESSMENT FOR  CHARISMA^^ 
(FLUSI MOLE) ON SOYBEANS 

a Coverall reduction = Upper and lower body mgilb a.i. From PHED x 0.5 
b Total dermal exposure = Head and Neck + Body w coverall reduction (no coverall reduction for closed system mixer or aerial applicator) + Hands w gloves 
c Dermal exposure = (lb ailA x Nday x dermal unit exposure mg/lb ai)/70 kg 
d Inhalalion exposure = (lb ai/A x Nday x inhalation unit exposure mdlb ai)/70 kg 
c Dermal h l 0 i  - Jrrmnl N O : \ E L / ~ ~ & ~ I  exposure 
f lnhlla~on MOC = ~nhalalion P\'OlilJ~nhalatian exposure 
g Con~hmed MOF ;- I ( I  dvrn~nl \IOE I Il~nhalalion AWE) 
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TABLE 4 SHORT-TERM OCCUPATIONAL RISK ASSESSMENT FOR  CHARISMA^^ (FAMOXADONE) ON 
SOYBEANS 

a Coverall reduction = Upper and lower body m g b  a.i. From PHED x 0.5 
b Total dermal exposure = Head and Neck + Body w coverall reduction (no coverall reduction for closed system mixer or aerial applicator) + Hands w gloves 
c Dermal exposure = (lb ai1A x Alday x dermal unit exposure mg/lb ai)nO kg 
d Inhalation exposure = (lb ai1A x Alday x inhalation unit exposure mgllb ai)/70 kg 
e Dermal MOB = dermal NOELldermal exposure 
f Inhalation MOE = inhalation NOEWinhalation exposure g Combined MOE = 1 (Ildermal MOE + Ilinhalalion MOE) 
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/- 

Flusilazole Post-Application Exposure 

Occupational post-application exposure risk was estimated for workers reentering soybean fields 
treated with flusilazole. EPA Exposure Policy number 3.1: Agricultural Transfer Coefficients 
(August 2001) identifies only three reentry tasks for soybeans: hand weedinghoeing (a low 
contact activity, transfer coefficient loo), scouting (a low or medium contact activity, TC 100 or 
1500) and irrigating (a medium contact activity, TC 1500). No dislodgeable foliar residue (DFR) 
study is available for flusilazole; a dislodgeable residue was estimated using the EPA default 
assumption of 20% of the application rate is available as dislodgeable residue. EPA also 
assumes a default pesticide dissipation rate of 10% per day in the absence of chemical specific 
data. A dissipation study with flusilazole in wheat forage supports the default dissipation 
assumption (AMR 1855-90, to be submitted in the section 3 registration application). Wheat was 
treated with 6.5 odA (0.4 IbIA), which is four-fold the current rate for soybeans. The %-life for 
flusilazole on forage was 4 days and 6 days in two sites (IL and ID) with equations for decay of 
0.1886*X +4.548 and -0.1 18*X+3.31 in IL and ID sites, respectively. 

The following equation was used to estimate dislodgeable residue: 

DFR = (AR) x (I-D) x (4.54 x 10' pg Ab) x (24.7 x Alcm2) x % transferable 
DDD = (DFR (Fglcm2) x (0.001 mglpg) x TC (cmZh)  x 8 hr1day)l BW 

Where: 
AR = Application rate in 1b a.i.lA 
BW = Body Weight 
D = Daily dissipation rate - assumed to be 10% per day 
DDD = Daily dermal dose in mgikglday 
DFR = DFR Dislodgeable foliar residue in pgicm2 
TC = Transfer coefficient in cm2ihr 

Assumptions 

DuPontTM Sanction Fungicide Application Rate = 0.1 1 1bIA 
DuPontTM Charisma Fungicide Application Rate = 0.0616 lbiA 
Dermal NOAEL = 2 mgikglday 
Body weight = 60 kg 

The MOE was determined by comparing the daily dermal dose to the dermal NOAEL of 2 
mgkglday for flusilazole. The MOEs on the day of application for low contact reentry activity 
such as hoeing was 600 and 1200 with Punchm and CharismaTM fomulations, respectively. For 
medium contact activities such as scouting or irrigating, the MOE for Punch@ was 100 at 9 days 
post application. For CharismaTM the MOE was at 99.4 by day 3 post application. 

Page 37 of 137 



DuPont-16101, Revision No. 1 

TABLE 5  PUNCH^^ SOYBEAN REENTRY 

a Conversion factor = pg to lb at 4.54 x 10' pg ilb x A to cm2 at 24.7 x 10" Ncm2 x 0.20 assumed dislodgeable = 2.24 

b Assumed 10% dissipation per day 
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TABLE 6  CHARISMA^^ SOYBEAN REENTRY 

a Conversion factor= pg to lb at 4.54 x lo8 pg ilb x A to cm2 at 24.7 x lo1 McmZ x 0.20 assumed dislodgeable = 2.24 

b Assumed 10% dissipation per day 
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TOXICOLOGY REFERENCES 

ACUTE TOXICITY 

Flusilazole Technical 

MRID 40042106. Wylie, C. (1984) Median Lethal Dose (LD50) in Rats. DuPont Haskell 
Laboratory Report HLR 433-83. 

MRID 40042107 Gargus, J. and J. Sutherland (1983) Acute Skin Absorption LD50 Test on 
Rabbits. Haskell Laboratory Report HLO 288-83. 

MRID 40042109. Turner, R. (1985) Inhalation Median Lethal Concentration (LC5O) of INH- 
6573. DuPont Haskell Laboratory Report HLR 1-85. 

MRID 40357501 Dashiell, 0. (1982) INH-6573 Eye hitation Test in Rabbits. DuPont Haskell 
Laboratory Report HLR 582-82. 

To be submitted with registration application. Clouzeau, J. (1991) Acute Dermal Imtation in 
the Rabbit. 7443 TAL. 

/- MRID 40357502 Dashiell, 0. (1982) IN H6573 Primary Skin Imtation and Sensitization Test 
on Guinea Pigs. DuPont Haskell Laboratory Report HLR 626-82. 

To be submitted with registration application. DeJouffrey, S. (1994) Acute Oral Toxicity in 
Rats. 12133 TAR. 

To be submitted with registration application. DeJouffrey, S. (1994) Acute Dermal Toxicity 
in Rats. 12134 TAR. 

MRID 41567606. Valentine, R. (1988) Acute Inhalation Toxicity Study with IN H6573-125 in 
Rats. DuPont Haskell Laboratory Report HLR 743-87. 

To be submitted with registration application. Clouzeau, J. (1994) Acute Eye Imtation in 
Rabbits. 1 1593 TAL. 

To be submitted with registration application. Clouzeau, J. (1994) Acute Dermal Irritation in 
Rabbits. 12135 TAL. 

To be submitted with registration application. DeJoufEey, S. (1994) Skin Sensitization Test in 
Guinea Pigs (Maximization Method of Magnusson and Kligman) 12136 TSG. 
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To be submitted with registration application Finlay L. (1996) Acute Oral Toxicity Study 
with an Emulsifiable Concentrate (EC) Formulation Containing 150 gl1.5 L of DPX-JE874 
and 160 g11.5 L of Flusilazole @PX-MC444-11) in Male and Females Rats. DuPont 
Haskell Laboratory Report HLR 840-95 

To be submitted with registration application. Sarver, J. (1996) Acute Dermal Toxicity Study 
with an Emulsifiable Concentrate (EC) Formulation Containing 150g/1.5 L of DPX-JE874 and 
160 gI1.5 L of Flusilazole (DPX-MC444-11) in Rabbits. DuPont Haskell Laboratory Report 
HLR 94-96. 

MRID 44302410. O'Neill, A. (1994) Inhalation Median Lethal Concentration (LC50) Study 
with DPX-JE874-158 in Rats. DuPont Haskell Laboratory Report HLR 791-93. 

MRID 40042109. Turner, R. (1985) Inhalation Median Lethal Concentration (LC50) of INH- 
6573. DuPont Haskell Laboratory Report HLR 1-85. 

To be submitted with registration application. Finlay, C. (1995) Acute Eye Irritation1 
Corrosion Study with DPX-MC444-9 in Rabbits. DuPont Haskell Laboratory Report HLR 

/- 
72 1-94 

To be submitted with registration application. Sarver, J. (1996) Primary Dermal Irritation 
Study with an Emulsifiable Concentrate (EC) Formulation Containing 150gl1.5 L of DPX- 
JE874 and 160 gl1.5 L of Flusilazole (DPX-MC444-11) in Rabbits. DuPont Haskell 
Laboratory Report HLO 90-96. 

To be submitted with registration application. Moore, G. (1996) Guinea Pig Dermal 
Sensitization - Magnusson-Kligrnan Maximization Test with H-21286 (DPX-MC444-1 I). 
DuPont Haskell Laboratory Report HLO 11-96. 

SUBCHRONIC TOXICITY 

MRIDs 00072421 and 00161400. Pastoor, T. (1983) Ninety-day Feeding and One-Generation 
Reproduction Study in Rats with Silane. DuPont Haskell Laboratory Report 483-83 

MRID 400421 11. Pastoor, T. (1983) Four-week Range Finding and Ninety-Day Feeding in 
Mice with Silane, [Bis(4-Fluorophenyl)](methyl) (1H-1,2,4-biazol-I-methyl) (IN H-6573). 
DuPont Haskell Laboratory Report HLR 341-83. 

MRID 41514901. Keller, D. (1990) Subchronic Oral Toxicity: 90-Day Study with DPX- 
H6573-193 Feeding Study in Mice. DuPont Haskell Laboratory Report HLR 60-90. 
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,- 
MRID 00161 168. Rickard, R. (1983) Three-month Feeding Study in Dogs with Silane (INH- 
6573). DuPont Haskell Laboratory Report HLR 461-83. 

MRID 400421 19. Sarver, J. (1986) Twenty-one Day Dose Dermal Toxicity Study with INH- 
6573-82 in Rabbits. DuPont Haskell Laboratory Report HLR 744-86. 

LONGTERM TOXICITY AND CARCINOGENICITY 

MRID 00148511. Pastoor, T. (1984) Long-term Feeding and Two-generation, Four-litter 
Reproduction Study in Rats with Silane, [Bis(4-Fluorophenyl)](methyl) (1H-1,2,4-Triazol-I- 
ylmethy1)-(INH-6573). DuPont Haskell Laboratory Report HLR 281-84 

MRID 42613202. Keller, D. (1992) Oncogenicity Study with DPX-H6573-194 (Flusilazole) 
2-year Feeding in Rats. DuPont Haskell Laboratory Report HLR 527-92. 

MRID 400421 14. Brock, W. (1985) Long-term Feeding Study in Mice with INH-6573. 
DuPont Haskell Laboratory Report HLR 278-85. 

MRID 42613201. Keller, D. (1992) Oncogenicity Study with DPX-H6573-193 (Flusilazole) 
18-month Feeding in Mice. DuPont Haskell Laboratory Report HLR 35-92. 

MRID 400421 13 O'Neal, F. (1985) One-year Feeding Study in Dogs with IN H-6573. DuPont r Haskell Laboratory Report HLR 461-85. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 

MRIDs 00072421,00161400. Pastoor, T. (1983) Ninety-day Feeding and One-generation 
Reproduction Study in Rats with Silane. DuPont Haskell Laboratory Report HLR 483-83. 

MRID 0014851 1 Pastoor, T. (1984) Long-term Feeding and Two-generation, Four-litter 
Reproduction Study in Rats with Silane, [Bis(4-Fluorophenyl)](methyl) (1H-1,2,4-Triazol-1- 
ylmethy1)-(INH-6573. DuPont Haskell Laboratory Report HLR 281-84 

MRID 41684601. Mullin, L. (1990) Reproductive and Fertility Effects with Flusilazole 
Multigeneration Reproduction Study in Rats. DuPont Haskell Laboratory Report HLR 424- 
90. 

MRID 00072999. Alvarez, L. (1984). Developmental Toxicity Study in Rats Given INH- 
6573-66 in the Diet on Days 7-16 of Gestation. DuPont Haskell Laboratory Report HLR 431- 
84. 

MRID 00161 169. Lamontia, C. (1983) Embryo-fetal Toxicity and Teratogenicity Study of 
INH-6573-39 by Gavage in the Rat. DuPont Haskell Laboratory Report HLR 444-83. 
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MRID 001 61 170. Lamontia, C. (1 984) Embryo-Fetal Toxicity and Teratogenicity Study of 
INH-6573-39 by Gavage in the Rat. DuPont Haskell Laboratory Report HLR 142-84. 

MRID 40640704. Alvarez, L. (1985) INH-6573: Prenatal and Postnatal Toxicity Study in Rats 
Dosed by Gavage on Days 7-16 of Gestation. DuPont Haskell Laboratory Report 654-85. 

MRID 45042601. Munley, S. (2000) Flusilazole Technical: Developmental Toxicity Study in 
Rats. DuPont-2287. 

MRID 44594201. Schardein, J. (1998) A Dermal Prenatal Development Toxicity Study of 
Flusilazole in Rats. DuPont Haskell Laboratory Report HLO-1998-01504 Revised. 

MRID 00154930. Alvarez, L. (1985) INH-6573 Developmental Toxicity Study in Rabbits 
Treated by Diet on Days 7-19 of Gestation. DuPont Haskell Laboratory Report 337-85. 

MRID 00148512. Solomon, H. (1984) Developmental Toxicity Study in Rabbits Given INH- 
6573 by Gavage on Days 7-19 of Gestation: DuPont Haskell Laboratory Report HLR 333-84. 

MRID 00154929. Zellers, J. (1985) INH-6573. Developmental Toxicity Study 
(Supplemental) in Rabbits Dosed by Gavage on Days 7-19 of Gestation. DuPont Haskell 
Laboratory Report HLR 669-85. 

,p To be submitted with registration application. Alvarez, L. (1990) Teratogenicity Study of 
DPX-H6573-66 in Rabbits. DuPont Haskell Laboratory Report HLR 216-90. 

GENOTOXICITY 

MRID 00161 171. Donovan, S. (1982) Mutagenicity Evaluation in Salmonella typhimurium 
[of Silane]: MR No. 4581-047. DuPont Haskell Laboratory Report No. 61 1-82. 

To be submitted with registration application. Vlachos, D. (1989). Evaluation of INH-6573-82 
in the In Vitro Assay for Chromosome Aberrations in Human Lymphocytes. DuPont Haskell 
Laboratory Report HLR 745-86 Revision I. 

MRID 00161 172. McCooey, K. (1983) CHOiHGPRT Assay for Gene Mutation [using 
Silane]. DuPont Haskell Laboratory Report HLR 449-83. 

MRID 400421 17. Chromey, N. (1983) Unscheduled DNA SynthesisRat Hepatocytes in vitro. 
DuPont Haskell Laboratory Report HLR 209-83 

To be submitted with registration application. Vlachos, D. (1989). Mouse Bone Marrow 
Micronucleus Assay of INH-6573-69. DuPont Haskell Laboratory Report HLO 437-84 
Revision 1. 

MRID 00161 173. Cortina, T. (1983) In vivo Bone Marrow Chromosome Study in Rats with H# 
(- 14,728: Final Report: HLA Project No. 201-614. 
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METABOLISM 

MRID 400421 15. Anderson, J. et al., (1986) Metabolism of [Carbon 141-DPX-H6573 in Rats. 
DuPont AMR 196-128. 

MECHANISTIC STUDIES 

MRID 42613204. Keller, D. (1992) Mechanisms of Toxicity: 90-day Feeding Study in Rats 
with DPX-H6573-194 (Flusilazole): Revision No. 1. DuPont Haskell Laboratory Report HLR 
628-92. 

To be submitted with registration application. Cook, J. (1993) Mechanisms of Rat Leydig 
Cell Tumor Induction by DPX-H6573-193 (Flusilazole) (Revision 1) Supplement to 
Oncogenicity Study with DPX-H6573-194 (Flusilazole) Two-Year Feeding Study in Rats 
(HLR 527-92). DuPont Haskell Laboratory Report HLR 410-93. 

WORKER EXPOSURE 

To be submitted with registration application. Old, J. et al. (2002) Monitoring Exposure of 

I- 
Workers During Mixing, Loading, and Application Using Flusilazole 25EW Fungicide for 
Control of Cereal Diseases in the UK: Field Phase and Routine Analysis. Inveresk Report No. 
20690 DuPont-3899. 

FOLIAR DISSIPATION 

To be submitted with registration application. Smyser, B. (1992) Dissipation of Flusilazole 
from Wheat Forage. DuPont Report AMR 1855-90. 
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3.0 Terrestrial Vertebrates 

3.1 Terrestrial Vertebrates: Mammals 

A list of the studies selected as relevant to the assessment of the toxicity of flusilazole 
to wild mammals is shown in Table 7. Data from the toxicity tests are primarily 
generated to serve consumer and operator risk assessments and contain endpoints, 
which may be of minor ecological importance when assessing the risk to wild 
mammals. For the acute assessments the lowest LDso values were selected. The 
NOEC from the developmental rat studies is proposed as a worst case value for the 
long-term risk assessment. 

The acute LD50 (rabbit) was 450 mgkg bw. In a short-term toxicity test with rats and 
LD5o > 300 ppm was determined. The NOEL derived from the developmental rat 
studies was 10 mgkg bwlday. The NOEL from the rat multigeneration studies is 
4 mgkg bwlday. 

TABLE 7 SUMMARY OF THE RELEVANT FLUSILAZOLE ENDPOINTS FOR 
TERRESTRIAL VERTEBRATES - MAMMALS 

3.2 Terrestrial Vertebrates: Birds 

Test System 

Oral in rabbit 
(technical) 

10-Day oral in rats 
(technical) 

Development studies in 
rats (technical) 

Rat multigeneration 

In acute oral and dietary intake studies with two avian species (bobwhite quail and mallard 
duck), flusilazole was unpalatable with regurgitation (in oral dosing studies) and loss of body 
weight and reduced food intake (in dietary intake studies) particularly at the higher doses. Oral 
ingestion of flusilazole appears to cause anorexia or food avoidance in adult and juvenile birds. 
There was a strong dose-dependent linear reduction in food consumption and body mass in the 
first 3 days after adult mallards were given a single oral dose of flusilazole. There was a strong 
dose-dependent reduction in body mass in the first 5 days after 10-day old mallard ducklings and 
northern bobwhite quail chicks were given flusilazole in their diets. Deaths of mallard and quail 

r chicks were likely due to starvation at doses >I000 ppm rather than direct toxic effects of 
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Test levels 

0, 130, 200. 310.450. 
670.1000,1500,2300 

mglkg 
0.300 ppm 

div. 

Endpoints 

LD, (males) = 450 mglkg 
LD, (females) = 1000 mglkg 

LD, > 300 mglkg 

NOEC = 10 mglkg bwlday 

NOEL = 4.0 mglkg bwlday 

Reference 

HLR 54-85 

HLR 157-83 

HLR 44443 
HLR 142-84 
HLR 431-84 
HLR 654-85 

HLR 281-84 
HLR 424-90 



DuPont-16101, Revision No. 1 

flusilazole. The mechanism for this dramatic reduction in food consumption and ensuing body 
mass loss is not known. The consistent observations from testing with adult and juvenile birds 
strongly suggest that birds would avoid consumption of flusilazole-treated foods if alternative 
foods were available in the wild. Mallard duck was the most sensitive species with an 
LD50> 1,590 mgkg body weight and a LC50 of 1,584 mgikg feed (Table 8). 

TABLE 8 SUMMARY OF THE RELEVANT FLUS1 M O L E  ENDPOINTS FOR 
ACUTE ORAL AND SHORT-TERM TOXlClTlY FOR TERRESTRIAL 
VERTEBRATES - BIRDS 

a Average ingested dose (in mgikg bwld) is lower than expected due to starvation of chicks. 
NC = Not calculable due to starvation and death of birds. 

Flusilazole was tested for reproductive effects in birds (northern bobwhite quail and 
mallard ducks) for regulatory requirements in the United States. Results suggest that 
flusilazole may have reproductive effects in both species at extremely high doses 
administered in the diet for 20 weeks. There were no apparent treatment-related 
effects upon body weight or feed consumption among adults at any test concentration. 
In northern bobwhite quail, there were statistically significant treatment-related 
effects upon egg quality (22% increase in cracked eggs) and survivability of 
hatchlings (38% reduction in survivorsleggs set) at 625 pprn (70 mgkg bw/d) when 
compared to control data. There were apparent, but not statistically significant effects 
on egg quality and survivability of hatchlings at 125 pprn (15 mgkg bw). The quail 
NOEC was 25 ppm (3 mgikg bwld), based upon these apparent effects. In mallards, 
there were statistically significant treatment-related effects upon egg quality (4% 
increase in cracked eggs) and eggshell thickness (15% reduction) at 625 ppm (20 
mgkg bwld) when compared to control data. There was a statistically significant 
effect on eggshell thickness (8% reduction) and apparent, but not statistically 
significant, effects on eggshell cracks, number of hatchlings and 14-day old survivors 
at 125 pprn when compared to control data. The NOEC for mallards was 25 ppm 
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(5 mg/kg bwld), based upon 8% reduced eggshell thickness and other apparent effects 
at 125 ppm (Table 9). 

TABLE 9 SUMMARY OF THE RELEVANT FLUSIWOLE ENDPOINTS FOR 
REPRODUCTIVE EFFECTS FOR TERRESTRIAL VERTEBRATES - 
BIRDS 

4.0 Aquatic Organisms 

4.1 Fish 

Study 

Quail 
reproduction 

Mallard 
reproduction 

Calculated acute LC50 values for flusilazole were similar between 2 fish species: 
1.2 mgIL for rainbow trout, based on mortality and 1.7 mg/L for bluegill sunfish 
based on mortality (Table 10). 

In the year 1985 DuPont conducted a 60-day early life (ELS) study with rainbow 
trout according the pertinent test guideline and GLP requirements that existed in 1985 
(HLO 606-85). The NOEC determined in this study was 30 pg flusilazole per L based 
on effects on length and weight. In the year 2000, DuPont conducted another ELS 
study (90-day) with rainbow trout according to OECD test guideline 210. The ELS 
study did not meet the 66 % control hatching success requirement of OECD test 
guideline 210. However, it did meet the relevant US test guideline hatching success 
requirement of > 50 % (U.S. EPA 72-4), as well as all other test acceptance criteria in 
the relevant OECD and U.S. EPA test guidelines. The lower hatching rate observed 
was most likely due to variability in egg quality. The NOEC determined in this ELS 
study was 3.3 pg flusilazole per L and was based on larval abnormalities and effects 
on length and weight of the surviving fish (Table 10). 

Based on request of the European Union a flow-through full life-cycle (FFLC) 
toxicity study with the fathead minnow (Pimephalespromelas) exposed to six 
concentrations of flusilazole was conducted to estimate the no observed effect 
concentration (NOEC), the lowest observed effect concentration (LOEC), and the 
maximum acceptable toxicant concentration (MATC). The following endpoints were 
measured in the FO generation: number of dead eggs, larval survival, growth, and 
adult reproduction (days to 1" spawn, number of spawns, number of eggs per spawn, 
and hatchability). In the F1 generation the following endpoints were determined: 
number of dead eggs, egg hatchability, larval survival, and growth. The most 
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concentrations 
Tested 

0, 25,125,625 ppm 
(0,3,15,70 mgfkg bw) 

0,25,125,625 ppm 
(0, 5, 20, 100 mglkg bw) 

LOEC 

125 ppm 
(15 mglkg bw) 

125 ppm 
(20 mglkg bw) 

NOEC 

25 P P ~  
(3 mglkg bw) 

25 P P ~  
(5 mglkg bw) 

Reference 

HLO 700-85 

HLO 701-85 
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sensitive endpoints during this study were the standard length in the F1 generation 
and the mean number of days to first spawn. Based on standard length and mean 
number of days to first spawn the NOEC is 25 pg flusilazole per L (nominal 
concentration) (Mean measured concentrations ranged between 84 and 98% of the 
target nominal test concentrations). 

In a 28-day bioaccumulation study bluegill sunfish (Lepomis macrochirus) was 
exposed to 0.09 and 0.009 mg flusilazoleIL followed by a 14-dtiy depuration period 
following EPA 165-3 guideline. Maximum bioconcentration occurred in liver tissue, 
followed by viscera (with very little muscle residue) and average whole fish BCF 
values were 205 (at peak) and 130 at day 28 (HLO 425-83). 

4.2 Aquatic InvertebrateslAlgae 

The 48-hour ECso and NOEC for D. magna was 3.4 mg flusilazolelL and 1.8 mg 
flusilazole1L. The 21-day NOEC to Daphnia magna was 0.27 mg/L, based on 58% 
reduced number of young at 0.57 mgL. The 21-day NOEC to Daphnia magna was 
0.27 mgIL, based on 58% reduced number of young at 0.57 mgiL. Flusilazole 
technical bioaccumulated in bluegill sunfish tissues. Flusilazole was algistatic to the 
green algae Selenasrium capricornutum with an ECso of 6.4 mg/L (EbCso) and a 
NOEC of 2.0 mgiL (Table 11). 
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f -  

TABLE 11 SUMMARY OF INVERTEBRATE/ALGAE TOXICITY ENDPOINTS FOR 
FLUSILAZOLE 

4.3 Sediment-dwelling organisms 

Test organism 

Daphnia magna 

Daphnia rnagna 

Selenastrum 
capricornutum 

The toxicity of ['4~]-flusilazole to the sediment dwelling phase of Chironomus 
riparius was assessed in a static test system in accordance with the BBA (1995) 
guideline for water-spiked studies (DuPont-1155). The test was started with first 
instar C. riparius hatched from egg masses. The treatments, in addition to controls, 
were 0.01,0.04, 0.156, 0.625,2.5 and 10.0 pg [14~]-flusilazole added to the water 24 
hours after the addition of the larvae. Exposure lasted 28 days and adult development 
stage and emergence rates were measured. The ECso for emergence was greater than 
the highest treatment rate as there was no statistical evidence of reduced emergence in 
any treatment. Similarly, there was no evidence for a reduction in insect 
development. The NOEC for adult emergence and development rate is 
2 9.96 pg flusilazoleil (based on the actual dose applied). 

5.0 Honeybees 

Exposure 
period 

48 hours 

21 days 

3 days 

In an acute contact toxicity test flusilazole was reported to be of low toxicity to honey 
bees with an acute 48-hour contact LD5o value of 165 pghee. The study is in 
accordance with EPA 141-1 guidelines (ABM-84-6). 

6.0 Terrestrial Non-Target Plants 

A study to assess the effects of foliar applied flusilazole was carried out with a 
formulated product, DPX-N7872-205, ~ a r v e s a n ~  (equivalent to 250 g flusilazoleL 
and 125 g carbendazid)  - according to U.S. EPA-FIFRA, Subdivision J, 122-1; 
and Draft Guidelines Ecological Effects Test Guidelines OPPTS 850.4150 and GLP - 
under glasshouse conditions (DuPont-5298). The plants tested (with growth stage at 
application) were Zea mays (3.5 leaves), Avena sativa (3.5 leaves), Allium cepa 
(1 1.5 cm tall), Brassica napus (one trifoliate leat), Glycine max (15 cm tall) and Beta 

Test design1 
analysis 

Staticlnominal 

Flow-throughlmeasured 

Staticlnominal 
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3.4 
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NOEC 
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0.27 
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vulgaris (4 leaves). Plants were grown in standard plastic pots (10 cm for Avena 
sativa and Allium sepa or 15 cm for the other crops) with three seeds per pot for Z. 
mays and G. m a  and six seeds per pot for the remaining plant species. For each plant 
species, ten replicates each containing one plant were sprayed with the control and 
test preparations. The control (water only) and the Harvesan preparation of 0.8 L h a  
(equivalent to 200 g flusilazoleha) were applied with a hydraulic sprayer in 
400 L waterha using 8002 T-jet flat fan nozzles. Following treatment, plants were 
arranged in a glasshouse in a randomized complete block design, by species. After 20 
days the visual response ranged from -0.74 to 3.21% (A. cepa and A. sativa, 
respectively) (Table 12). Shoot dry weight ranged from -16.61 to 10.72% of the 
control shoot dry weight for A. cepa and A. sativa, respectively (Table 13). 

TABLE 12 VISUAL RESPONSE OF PLANTS 20 DAYS FOLLOWING A FOLIAR 
SPRAY APPLICATION OF DPX-N7872-205 AT 0.8 L/HA 
(EQUIVALENT TO 200 G FLUSIWOLE/HA) UNDER GLASSHOUSE 
CONDITIONS 

Species Treatment Mean visual response % effect relative to the 
control 

Zea mays 
(maize) 

Avena sativa 
(oat) 

Alllum cepa 
(onion) 
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Control 

Brassica napus 
(rape) 

Glycine max 
(soybean) 

Beta vulgaris 
(sugar beet) 

0.60 

Control 

DPX-N7872-205 

Control 

DPX-N7872-205 

DPX-N7872-205 I 1.30 I 0.7 

A negative inhibition i s  a growth enhancement. 

Control 

DPX-N7872-205 

Control 

DPX-N7872-205 

Control 

DPX-N7872-205 

6.60 

9.60 

5.70 

5.00 

3.21 

4.74. 

1.20 

1.20 

0.60 

0.40 

1.10 

0.60 

0.00 

4.20 

4.51 
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TABLE 13 SHOOT DRY WEIGHT OF PLANTS 20 DAYS FOLLOWING A FOLlAR 
SPRAY APPLICATION OF DPX-N7872-205 AT 0.8 UHA 
(EQUIVALENT TO 200 G FLUSILAZOLE/HA) UNDER GLASSHOUSE 
CONDITIONS 

Species Treatment Mean shoot dry weight %Effect relative to the 
(9) control 

I Brassicana~us I Control I 73.93 I I 

Avena sativa 
(oat) 

Allium cepa 
(onion) 

Control 

DPX-N7872-205 

Control 

DPX-N7872.205 

(rape) 

Glycine max 
(soybean) 

Overall the foliar application of 200 g flusilazole/ha - applied as 0.8 L DPX-N7872- 
205 per ha - to six plant species, representing two families of monocotyledenous and 
three families of dicotyledenous plants, had no effects greater than 10.72% on plant 
growth, relative to unheated plants indicating that the risk posed by flusilazole to 
non-target plants due to potential spray drift into off-field habitats next to the target 
crop will be very low. 

Beta vulgaris 
(sugar beet) 

7.0 Additional ecotoxicology studies planned 

6.91 

6.17 

0.31 

0.37 

DPX-N7872-205 

Control 

DPX-N7872-205 

To complete the ecotoxicology data package for flusilazole the following additional 
studies are planned to be conducted following the EPA guidelines: 

- 
- 

10.72 

-16.61' 

a A negative inhibition is a growth enhancement. 

Control 

(1) Oyster shell deposition 

(2) Acute toxicity to mysid shrimp 

(3) Chronic toxicity to mysid shrimp 

(4) Acute toxicity to sheepshead minnow 

(5) Chronic toxicity to sheepshead minnow (ELS) 

72.15 

24.18 

26.21 

41.30 
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(6) Toxicity to Lemna gibba 

(7) Toxicity to Anabena 
(8) Toxicity to Navicula 
(9) Toxicity to Skeletonema 

(10) Toxicity to Chironomus tentans (OPPTS method) if study is not waived 

These studies will be included in the registration application for flusilazole. 

8.0 Conclusions 

For flusilazole a complete core ecotoxicological data package is available. The low - 
acute and chronic - toxicity of flusilazole for terrestrial vertebrates (mammals and 
birds), aquatic organisms (fish, daphnids, alga and sediment dwelling organisms), 
honey bees and terrestrial plants indicates a low risk for the environment due to 
potential exposure of flusilazole following the use of flusilazole at 125 g/ha twice per 
year in arable crops (i.e. soybeans) according to Good Agricultural Practice. 

Overall, the results of the available comprehensive ecotoxicology data package for 
flusilazole (DPX-H6573) allow the conduct of an ecological risk assessment and the 
safe use of flusilazole at even higher rates, e.g., in the European Union over two 
decades indicates a very low risk for the environment due the use of flusilazole in 
arable crops. 
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/- 

D. RESIDUE AND ENVIRONMENTAL FATE 

Dl. Residue and Metabolism 

Dl .a. Residue 

Summary of Famoxadone and Flusilazole Residue Data in Soybeans 

Residue trials have been conducted on soybeans treated with several different flusilazole 
formulations (1-3 applications, 1.07-2.86 oz flusilazoleIA, 14-72 day PHI) in France (2 trials 
with 2 applications, 22-34 day intervals), Brazil (3 trials with 2 rates, 3 applications, 14-day 
intervals), Argentina (2 trials, 2 rates, 1 application) and South Africa (2 trials, 2 rates, 2 
applications, 16-30 day intervals) for a total of 10 sites. 

Residue trials have been conducted on soybeans treated with one famoxadone formulation (3 
applications, 1-2 oz famoxadoneIA, 14-28 day PHI) in Brazil (3 trials with 2 rates, 
3 applications, 14-day intervals) for a total of 3 sites. 

A decline study was conducted in Brazil for three different flusilazole formulations. The average 
half-life for flusilazole residues in soybeans following 3 applications was 7 days (range 6.8-7.3 
days). 

/- A decline study was conducted in Brazil for one famoxadone formulation. The half-life for 
famoxadone residues in soybeans following 3 applications was 11.2 days. 

The overall data has been summarized. The data is also presented by country in subsequent 
tables. 

In all trials there were no quantifiable flusilazole residues at a 30-day PHI or later except for 1 
trial in France (0.01 mg/kg, 2.86 oz flusilazole/A, 48-day PHI). From data concerning 
processing of soybeans to oil + cake, it was determined that any residues of flusilazole found in 
the soybean seed would concentrate in the resulting oil by a factor of 3X. 

In all trials there were quantifiable famoxadone residues at a 14- to 28-day PHI (0.010-0.020 
mglkg for 14-day, 0.010 mgkg for 28-day PHI). 

The proposed US label for DPX-H6573 40EC, PunchTM 40EC, on soybeans includes 2 
applications at 1.75 oz flusilazole ai/A/application with a 14-day interval and a 30-day PHI. 

The proposed US label for CharismaTMEC on soybeans includes 2 applications at 1.07 oz 
flusilazole ai/A/application + 1.0 oz famoxadone ai1Alapplication with a 14-day interval and a 
30-day PHI. 
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MBC = Carbendazim 
Alert and Fusi6n are the same formulation. 
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r 

Flusilazole Residue (mgkg, ppm) 
PUT 

Ita Grossa 

I A A.A 

Three applications, 14-day spray intervals. 
Processed to cake and oil. Both fractions had <0.01 mgikg flusilazole residues. 
Processed to cake and oil. Cake residues were 0.01 mgkg flusilazole and oil residues were 0.03 mgikg (3X 

Country 

~ - 

concentration factor). 
Note: Highest residue at 14 day PHI or later is 0.020 mgikg. 

r (a) Three applications, 14-day spray intervals. 

Location 
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I I I I I I I I 
1 2.86 ----- ----- ----- / <0.01 

Argentina I Montes de I Fusion@ 1 1.43 ----- 

2.86 -- <0.01 ----- 

One application. 
LOQ = 0.050 mgkg 

South 
Africa 

South 
Africa 

South 
Africa 
South 
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Benson 
Farms 

Benson 
Farms 

Denleigh 
Farm 
Denleigh 

Punch- 
XrraB 

Capitan@ 

Punch- 
XtraB 
Capitan@ 

1.07 

2.14 
1.07 

2.14 
1.07 

2.14 

<0.05(g) 

<O.O5(g) 
<O.O5(g) 

<O.OS(g) 
----- 

----- 

----- 
- 

---- 

..--- 

<O.OS(g) 

<0.05(g) 

----- 

---- 

----- 
-- 

----- 
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SUMMARY OF MAGNITUDE OF FLUSILAZOLE RESIDUES IN SOYBEAN SEED 
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Country, Location, 
Year, Test No 

France. 
Fauverney, C6te #Or 
1990,2 

Number of tests 2 

Average at Normal Harvest (48-72 days) 0.0Ib 

" Days after last application 

Limit of Quantitation (LOQ) = 0.010 mgikg (ppm) 
' duplicate samples 

Punch" CS 
250 g flusilarole + 

125 g MBClL 
2 200 2.86 48 0.03 

oil 
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Actual Application Rates I 
Country, Location, 
Yesr, Test No 

Brazil, 
Rondonopolis 
2004, 1 

Brazil, 
Rondonopolis 
2004,i 

Brazil, Alert 

Londrina 
2004.3 a MBClL 

Brazil, 
Rondonopolis 
2004, 1 

Brazil, 
Randonopolis 
2004,i 

Number of tests 3 

Averare nt Normal Harvest (14-28 days) 0.0lb 

Formulation - 
Test Material 

Alert 
125 g 

flusilazole + 250 
g MBClL 

Alert 
125 g 

flusilazole + 250 
g MBClL 

" Days after last application 

Limit of Quantitation (LOQ) = 0.010 mglkg (ppm) 

Alert 
125 g 

flusilazole + 250 
g MBClL 

Alert 
125 g 

flusilazole + 250 
g MBClL 
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No 

3 

3 

3 

3 

as'hn 

75 

150 

75 

150 

ozaiiA 

1.07 

2.14 

1.07 

2.14 

PHI 
Dayss 

14 

14 

Residues 
(mdkz)  

0.01 

0.01 

28 

28 

c0.01 

<0.01 
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Number of tests 3 

Average at Normal Harvest (14-28 days) O.0lb 

"ays after last application 

Limit of Quantitation (LOQ) = 0.010 mgntg @pm) 

Country, Location, 
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2004,) 

Brazil, 
Londrina 
2004.3 

125 g MBClL 

PunchM CS 
250 g flusilazole + 

125 g MBClL 
3 150 2.14 28 <0.01 
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SUMMARY OF MAGNITUDE OF FLUSILAZOLE RESIDUES IN SOYBEAN SEED 

100 g famoxadonelL 

Brazil, 
Londrina 
2004,3 

Brazil, 
Londrina 
2004,3 

Number of tests 3 

Average at Normal Harvest (14-28 days) O.Olb 

Days aRer last application 

Limit of Quantitation (LOQ) = 0.010 mgkg (ppm) 

3 

3 

Charismam 

107 g flusilazole + 
100 g famoxadonelL 

Charisma" 
107 g flusilazole + 

100 g famoxadonelL 

150 

150 

2.14 

2.14 

14 

28 

0.01 

a.01 
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SUMMARY OF MAGNITUDE OF FAMOXADONE RESIDUES IN  SOYBEAN SEED 

Actual Application Rates 

Country, Location, Formulation - 
Year, Test No Test Material 

Brazil, Charisma" 
Ponta Gmsaa I 107 gflusilazole + 1 3 1 140 1 2.0 1 14 1 0.01 I 

Residues 
(mgikg) 

Brazil, 
Rondonopolis 
2004, 1 

Brazil, 
Rondonopolis 
2004, 1 

Brazil, 
Rondonopalis 
2004, 1 

Brazil, 
Rondonopolis 
2004, 1 

Brazil, 
Ponta Grossa 
2004.2 

CharismaTM 

107 g flusilazoie + 
100 g famoxadonelL 

CharismaTM 

107 g flusilazoie + 
100 g famoxadonelL 

CharismaTM 

107 g flusilazole + 
100 g farnoxadonelL 

CharismaTM 

107 g flusiiazoie + 
100 g famoxadone1L 

CharismaTM 

107 g flusiiazole + 

2004,2 

Brazil, 
Ponu Grossa 
2004.2 

Brazil, 
Ponu Grossa 
2004,Z 

Brazil, 
Londrina 
2004,3 

Brazil, 
Londrina 
2004.3 

I I 
a Days after last application 

Limit of Quantitation (LOQ) = 0.010 mgkg (ppm) 

3 

3 

3 

3 

3 

100 giamoxadonel~ 

Charisma" 
107 g flusiiazole + 

100 rt famoradonelL 

Brazil, 
Londrina 
2004.3 
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Charisma" 
107 gfiusilazole* 

100 g famoxadonelL 

CharismaTM 

107 g flusilazole + 
100 g famoxadonelL 

CharismaTM 

107 g flusiiazole + 
100 g famoxadonelL 

70 

140 

70 

140 

70 

3 

Number of tests 3 

Avernee at Namni Harvest (14-28 days) 0.0Ib 

CharismaTM 

107 g flusilazoie + 
100 g famoxadonelL 

3 

3 

3 

1 .O 

2.0 

1 .O 

2.0 

1 .O 

70 

3 

140 

70 

140 

14 

14 

28 

28 

14  

1.0 

140 

0.01 

0.02 

0.01 

0.01 

0.01 

2.0 

1 .O 

2.0 

28 

2.0 

0.01 

28 

0 
7 
14 
21 
28 

14 

0.01 

0.05 
0.03 
0.02 
0.01 
0.01 

0.02 

28 0.01 
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SUMMARY OF MAGNITUDE OF FLUSILAZOLE RESIDUES IN SOYBEAN SEED 

Page 65 of 137 

Country, Location, 

Montes de Oca 
2003.3 

Argentina, 
Monles de Oca 
2003.3 

Number of tests 3 

Average at Normal Harvest (38-60 days) <O.0lb 

Days after last application 

Limit of Quantitation (LOQ) = 0.010 mgikg (ppm) 

250 g MBClL 

Fusi6n 
125 g flusilazole + 

250 g MBClL 
i 200 2.86 38 <0.01 
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SUMMARY OF MAGNITUDE OF FLUSILAZOLE RESIDUES IN SOYBEAN SEED 
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Benson Farms 

Benson Farms 

Denleigh Farm 
2002,Z 

South Afnca 
Denleigh Farm 
2002.2 

Number of tests 2 

Average at Normal Harvst (34-48 days) <0.OSa 

q a y s  after last application 

Limit of  Quantitation (LOQ) = 0.050 mglkg (ppm). 

125 g flusilarole + 
250 g MBClL 

Capitan 
250 g flusilazolelL 

2 

2 

75 

150 

1.07 

2.14 

48 

48 

gO.05 

<0.05 
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References for Residue Data 

The following reports have not been submitted to US EPA, but are available 
for review upon request. 

Brodsky, J. 1991. Determination of Residues of Flusilazole (DPX-H6573) in 
Soybeans by GC-MS following Treatment with "Punch CS" (Season 1990 - 
France). Battelle-Institut E.V. Frankfurt, Germany. BE-A-I I-91-01-BF. 
Unpublished. 

DuPont Brazil Study Numbers: RBR-04-276, RBR-04-277, RBR-04-278; 
Study Director: AndrC Luis Moraes. 2004. Unpublished. 

San Juan, M., Morre, J. 2004. Magnitude of Residues of DPX-H6573 
(Flusilazole) in Cultivars of Soybean (Glycine mat L. Merr.) for the 
Registration of the Product FUSION@ (Fungicide) (Flusilazole 12.5% + 
Carbendazim 25% SC) Trials canied out in the Argentine Republic Season 
2003. DuPont Argentina Study Number: 005-2004. Unpublished. 

Garbers, H.V. 2003. Determination of Flusilazole and Carbendazim Residues 
in Soya. SABS, Pretoria, South Africa. Report No. 721412126256iW393. . 
Unpublished. 

1'- 
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Decline of  Fluzilazole Residues in Soybeans Grown in Brazil 

~ ~~p~ ~ ~ ~ + In flusilazolelPunch CS 

In flusilazolelCharisrna 

In flusilazolelAlert 

-Linear (In flusilazolelCharisma) 

-Linear (In RusilazolelAlert) 

Page 68 of 137 





DuPont-16101, Revision No. 1 

i 
Dl .b. Metabolism 

Metabolism of '4~-~lus i lazole  in Plants, Livestock and Rotational Crops 

Metabolism of '4~-~lus i lazole  in Plants 

General experimental conditions 

The metabolism of [ t r ia~ole-3- '~~]-  and [phenyl (u)-14~]flusilazole has been investigated 
in wheat, grapes, apples, bananas, sugar beets, and to a limited extent in peanuts (phenyl 
label only). 

Plants were selected to represent four different crop groups; cereals (wheat), root 
vegetables (sugar beets), fruit (apples, grapes, and bananas) and oil seed legume. Plants 
were treated in a manner to simulate actual use conditions. 

The foliage of greenhouse-grown Era spring wheat was treated with either phenyl- or 
triazole-labeled flusilazole at a rate of 200 g aiiha. At treatment, the wheat plants were 
approximately 30-days old and 8-10 inches high. Plants were harvested 5, 10-12,20, and 
approximately 70 (mature crop) days after treatment. 

Separate branches of foliage and grapes of Catawba grape vines were treated with 
rr phenyl- or triazole-labeled flusilazole under field conditions at Newark, DE, USA. The 

branches were sprayed just to runoff to simulate actual use conditions. The berries were 
harvested 41 days after the application. 

Separate isolated branches of Rome apple trees were treated with either phenyl- or 
triazole-labeled flusilazole under field conditions at Newark, DE, USA. Branches were 
treated four times at 14-day intervals at rates of approximately 8 mg1100 rnL. Mature 
fruit were harvested 14 days after the final application (56 days after the initial 
application). 

Banana plants are treated commercially by aerial overspraying while the fruit is bagged. 
Since banana fruit is generally not directly exposed during commercial application, 
special application techniques were used in the banana metabolism study to assess 
translocation to banana pulp. Phenyl- or triazole-labeled flusilazole was applied directly 
to unpeeled green bananas and to leaves of immature banana palm plants growing under 
greenhouse conditions. The bananas were analyzed at intervals of 0,2,4,7, and 11 days 
and the leaves were analyzed at intervals of 0,7, 14, and 18 days. 

Sugar beets (variety Hilma) were planted in 10-gallon pots containing a loamy sand soil 
in a greenhouse at DuPont Experimental Station, Wilmington, DE, and treated post- 
emergence with either [triaz0le-3-'~~]flusilazole or [phenyl(~)-'4~]flusilazole (DPX- 
H6573). The test substance was applied as an over the top spray at an application rate of 
124-13 1 g/ai/ha 63 or 46 days after planting, respectively. Applications were repeated 14 

/'- 
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and 28 days after the initial application at the same rate. The total application was 372- 
393 g aiiha. 

A preliminary investigation was carried out in peanuts with [phenyl (u)-'4~]flusilazole, 
applied to the foliage at 140 g a.i./ha. (2 oz a.i lacre) 52 clays prior to harvest. Peanut 
foliage was sampled at 0, 3,7, 14,21 and 52 days. Peanuts (nut and shells) were 
harvested at 52 days (maturity). 

Distribution of radiolabel in plant parts 

Flusilazole is applied directly to the edible portion of crops such as apples and grapes. In 
the case of apples and grapes, the uptake and distribution of radiolabel are not relevant in 
terms of consumer risk. 

Flusilazole can be applied to wheat at mid-tillering so the distribution of radiolabel 
between the forage, straw and grain was evaluated. In forage, total residue levels fell 
from 32.3 and 8.6 pprn for the phenyl and triazole label, respectively, to approximately 6 
pprn by Days 10-12. In grain, there were negligible residues (0.01 ppm) from phenyl- 
label flusilazole. In the triazole-treated wheat, grain residues of 4.4-ppm flusilazole 
equivalents were comprised of triazolyl alanine and triazole acetic acid. This data 
indicate that although metabolites containing the triazole ring can be translocated, intact 
flusilazole is not translocated to grain. 

r 
In the case of bananas, flusilazole distribution from the peel to the pulp is negligible since 
even after 11 days, 98-99% of the radioactivity applied to the peel remained in the 
washings and peel. Autoradiographs showed that flusilazole applied to banana leaves did 
not translocate from the treated areas. 

The concentrations of total radioactivity in sugar beets, harvested immediately after the 
spray solution had dried and 14,28, and 59 or 77 days (maturity) after three applications 
of [t~iazole-3-'4~]flusilazole or [phenyl(~)-'4~]flusilazole were determined as I4c 
flusilazole equivalents. Radioactive residues were consistently higher in the foliage than 
in the roots. Immediately after the third treatment, total radioactive residues expressed as 
parent equivalents ranged between 1.54 and 7.16 pprn in the foliage for triazole- and 
phenyl-labeled flusilazole, respectively. At each sampling interval, total radioactive 
residues in the roots were lower for the phenyl-treated plants (<0.01 pprn maximum) than 
for the triazole-treated plants (0.147 pprn maximum). With time, the total radioactive 
residues in both the foliage and roots decreased. 

Total radioactive residues in the foliage of peanut plants declined from 3.41 ppm at Day 0 
to 0.38 pprn at Day 52. There was no significant translocation of phenyl labeled 
metabolites to the peanut seed (total residue in the seed was 0.018 ppm) or peanut shell 
(0.03 pprn). 
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Identification ofplant metabolites 

Wheat 

Extensive metabolism occurred in wheat plants. Unchanged flusilazole accounted for 
only 15% of the residue in mature straw. No flusilazole was found in triazole-labeled 
grain samples and negligible residues (0.01 ppm) were found in phenyl-labeled grain 
samples. Extraction was exhaustive, leaving only low levels of unextracted radioactivity 
(6% maximum). 
The major triazole-labeled wheat metabolites were triazolyl alanine and triazole acetic 
acid. Other metabolites, arising from the triazole label and comprising less than 10% of 
the total radioactivity, included the phenol (IN-37722) and its glucose phosphate and 
glucose malonate conjugates. The major phenyl-labeled wheat residues were flusilazole 
and the glucose phosphate conjugate of the phenol (IN-37722). Other metabolites, 
arising from the phenyl label and comprising less than 10% of the total radioactivity, 
included the silanol (IN-F7321), disiloxane, the hydroxy phenol (IN-37722) and its 
conjugates, and IN-37738 and its conjugates. Unidentified minor metabolites were 
present in triazole and phenyl 14~-flusilazole treated wheat straw, however, no 
unidentified metabolites exceeded 4% of the total radioactive residue. 

Grapes 

Flusilazole was the predominant residue extracted from both the phenyl-labeled and 
('-- 

triazole-labeled grape berries, comprising between 57 and 31% of the recovered 
radioactivity, respectively. The principal degradation product from phenyl-labeled 
flusilazole was the silyl methanol metabolite (IN-H7169). Four identified minor 
metabolites containing the phenyl label (IN-F7321, IN-V5571, IN-A7634, and Metabolite 
IN-T7866) together accounted for <lo% of the recovered radioactivity. In addition to 
flusilazole, triazolyl alanine was a major degradation product in triazole-labeled grape 
berries. Unextractable residues from fruit accounted for between 5 and 14% of the 
recovered radioactivity. 

Apples 

Flusilazole was the predominant residue extracted from both the phenyl-labeled and 
triazole-labeled apple fruit, comprising between 71 and 48% of the recovered 
radioactivity, respectively. Three identified minor metabolites containing the phenyl 
label (IN-F7321, IN-V5571, and IN-H7169) together accounted for approximately 11% 
of the recovered radioactivity. Triazolyl alanine was a significant triazole-containing 
metabolite. Unextractable residues from the apple fruit accounted for between 8 and 14% 
of the recovered radioactivity. 

Bananas 

Eleven days after application of phenyl- or triazole-labeled flusilazole to the peel of 
detached green banana fruit, intact flusilazole accounted for greater than 87% of the 

..- 
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radioactivity in the peel rinses, peels and flesh. Greater than 95% of the radioactivity in 
banana flesh and peel was extracted. 

Sugar Beets 

Flusilazole was the major residue in the foliage, accounting for a maximum of 89% of the 
total radioactivity present in the foliage. No flusilazole was detected in root extracts.. 
Minor metabolites found included IN-G7072 and IN-37722. Numerous minor 
metabolites were also seen. Residues in the roots consisted of polar materials that were 
not resolved by HPLC. These results are consistent with previous plant metabolism 
studies showing significant polar residues with the triazoie label after cleavage of 
flusilazole between the triazole and phenyl rings. Therefore, at an application rate 
approximately equivalent to the maximum seasonal application in the EU, flusilazole is 
not present in washed sugar beet roots and is the major expected residue in mature sugar 
beet foliage. 

Peanuts 

Flusilazole @arent) was the major residue in the foliage at all sampling intervals, 
declining from 3.15 ppm at Day 0 to 0.19 ppm at Day 52. There was no significant 
translocation of phenyl labeled metabolites to the peanut seed (total residue in the seed 

. - was 0.018 ppm). Flusilazole (parent) at 0.006 ppm and "water soluble mztabolites" also 
r at 0.006 ppm, appeared to be present in the seed with the remaining residue 

unextractable. 

Metabolic pathway of ' 4~-~ lus i la zo le  in plants 

Plant metabolism studies conducted with apples, grapes, and wheat show qualitatively 
similar metabolism among the crops. The metabolic pathway in plants involves 
hydroxylations, conjugations, and cleavage between the silicon and the triazole ring. As 
the interval between treatment and sampling increases, there are decreasing residues of 
unchanged flusilazole and increased metabolism and conjugation. Only unchanged 
flusilazole was identified in bananas, possibly due to the short sampling intervals. 

The metabolic pathway for flusilazole in plants is shown in the following figure (Figure 
2). The letter following the metabolite identification indicates in which plants the 
metabolites were identified. 

A major metabolic route in plants is cleavage of the Si-CH2 bond to form the silanol (IN- 
F7321) which may be further metabolized to the silane diols (IN-V5771 and IN-T7866) 
or to disiloxane (IN-G7072). Hydroxylation can occur on the phenyl ring of intact 
flusilazole or IN-F7321 resulting in phenolic metabolites IN-37722 and IN-37738, 
respectively. The phenolic groups become the sites for conjugation reactions. The major 
plant metabolite arising from triazole-labeled flusilazole is triazolyl alanine, which is 

i subsequently metabolized to triazole acetic acid. 
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FIGURE 2 METABOLIC PATHWAYS FOR FLUSILAZOLE IN PLANTS 
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The letters following the code number denote crops in which the metabolites were 
identified; A, Apple; G, Grape; W, Wheat 

Conclusions 

The metabolic fate of flusilazole in plants is adequately understood. Exhaustive 
extraction techniques ensured that more than 86% of the radiolabeled plant residues were 
characterized. Due to the extensive degradation of flusilazole by multiple mechanisms to 
many minor metabolites, there are no major flusilazole metabolites in plants, other than 
triazolyl alanine. With the exception of triazolyl alanine and triazole acetic acid, 
individual metabolites generally account for less than 14% of the total radioactivity in the 
plants. 

Metabolism of '4~-~lus i lazole  in Goats 

General experimental considerations 

Two lactating goats were each dosed daily be gelatin capsule for 6 days (phenyl label) or 
5 days (triazole label) with 50 mg (50 ppm dietary equivalent) of phenyl- or triazo~e-'~c- 
labelled flusilazole. 

P 

Distribution of radiolabel in tissues and milk 

Urine, feces, milk, blood, and tissues were sampled for characterization and quantitation 
of residues. Residues recovered as a percentage of the administered dose from the phenyl 
and triazole labels, respectively, were urine (44.7 and 23.3), feces (8.1 and 12.8), milk 
(0.34 and 1.3) and tissues (8.2 and 2.5). The lack of material balance is attributed to 
unexcreted radioactivity associated with the GI tract and radioactivity associated with the 
carcass. 

Bioaccumulation potential for flusilazole residues is low. Flusilazole was extensively 
metabolized to more polar compounds that were rapidly excreted. 

As a percentage of the administered dose calculated as flusilazole, residues in edible 
tissue ranged from 0.06% in the muscle to 5.3% in the liver for the phenyl label and 
0.01% in fat to 1.5% in the liver for the triazole label. Tissue residues, calculated as mg 
flusilazole/kg equivalents (ppm), for the phenyl label ranged from 13.5 ppm in the liver 
to 0.4lppm for leg muscle. Tissue residues, calculated as mg flusilazolekg, for the 
triazole label ranged from 3.5 ppm in the liver to 0.15 ppm for peripheral fat. 

Residues levels in milk reached a plateau 2-5 days after the initial dose, and did not 
continue to increase throughout the dosing period. Milk residues from the phenyl label 

f -  
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ranged from 0.09 to 0.74 pprn flusilazole equivalents. Milk residues from the triazole 
label ranged from 0.36 to 0.74 pprn flusilazole equivalents. 

Identity of Goat Metabolites 

Flusilazole was well absorbed and extensively metabolized. Except in the liver, 
unchanged flusilazole accounted for less than 10% of the tissue radioactivity. The 
metabolic pathway in the goat involves cleavage between the triazole and silicon. The 
metabolic products include bis (4-fluorophenyl)(methyl)silanol (IN-F7321), which can 
condense to form disiloxane (IN-G7072), 1,3,4-triazole, and [bis(4- 
fluorophenyl)(methyl)silyl]methanol (IN-H7169)and its glucuronopyranoside conjugate. 

Metabolism of '4~-~lusi lazole in Poultry 

General experimental considerations 

Hens were dosed with phenyl- or triazole-14c-labelled flusilazole at 0.36 or 18 mglday, 
equivalent to 3 and 150 pprn in the diet. Hens from the exaggerated dose group were 
dosed for 5 days while the low dose group was dosed for 14 days. Excreta from the 
highest dose group was used for metabolite isolation and identification. Flusilazole had 
no effect on behavior, body weight, feed consumption, or egg production. - 
Distribution of radiolabel in tissues and eggs 

Residues were quantitated in eggs, tissues, excreta, and blood in hens. Flusilazole was 
extensively metabolized and rapidly excreted in the feces. Approximately 80% of the 
radioactive dose was eliminated in the excreta. Elimination of radioactivity in the excreta 
became constant after 48 hours. Residues in edible tissues were low, less than 1% of the 
administered dose. 

In hens receiving phenyl labelled flusilazole, highest residues were found in the liver 
(0.60-ppm flusilazole equivalents) and in the fat (0.52-ppm flusilazole equivalents). 
Residue levels in the muscle were the lowest. In hens receiving triazole labelled 
flusilazole, residues were comparable in liver and muscle (0-33-0.38 ppm) and lower in 
fat (0.07-ppm flusilazole equivalents). 

Flusilazole was well absorbed and extensively metabolized. Bioaccumulation potential 
for flusilazole residues is low. In eggs from hens dosed at 3 pprn for 14 days, 
radioactivity reached a steady state after about 8 days at about 2% of the radiolabel 
administered with a plateau residue level of 0.21-0.26 pprn flusilazole equivalents (from 
phenyl and triazole treated hens). 
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Identity of Poultry metabolites 

Flusilazole was well-absorbed and extensively metabolized. Phenyl silane diol (IN- 
V5771) was the main metabolite in liver, kidney, and muscle, and a major residue in 12- 
day eggs of hens dosed with 3-ppm phenyl label. The silanol (IN-F7321) was the main 
residue in the fat and eggs and a major one in the liver. Phosphate conjugates were found 
in liver, kidney, and eggs. The metabolic pathway showed phenyl ring hydroxylation and 
phospho~ylation of both the phenyl and silyl methanol hydroxyl groups. 

Residues identified in the low dose triazole group were triazole, thymine and flusilazole, 
with triazole the major metabolite in all tissues. Triazole residues ranged from 0.57 ppm 
in liver to nondetectable levels in fat. Flusilazole levels ranged from 0.01 8 ppm in liver 
to 0.044 ppm in fat. No flusilazole was detected in muscle. In eggs at 12 days, triazole 
and thymine were the major residues, 0.043 and 0.009 ppm respectively, with low levels 
of flusilazole, 0.006 ppm. 

Metabolic pathway offlusilazole in livestock 

The metabolism of flusilazole was investigated in both lactating goats and laying hens. 
Flusilazole was extensively metabolized in both goats and hens with the majority of the 
radioactivity eliminated in the excreta. Bioaccumulation potential is low since levels of 
radioactive residues in the milk and eggs plateaued within five and eight days, 

r respectively. The extraction procedures were exhaustive with 89% or more of the total 
tissue radioactivity extracted and characterized from animal tissues, respectively. The 
proposed metabolic pathway for flusilazole in animals is shown in Figure 3. 

Residues in goats and hens were similar. Generally unchanged flusilazole was present at 
levels lower than the metabolites. In goat liver and chicken fat of animals dosed with 
triazole-labeled flusilazole, flusilazole levels were higher than levels of the metabolite 
1,2,4-triazole, perhaps due to the polar nature of triazole. Except in goat liver and 
chicken fat, 1,2,4-triazole was the major metabolite arising from triazole-labeled 
flusilazole. The silanol metabolite (IN-F7321) was also common to both. The main 
difference between the goat study and the hen studies was the occurrence of the silanediol 
(IN-V5771) as a major metabolite in hens. Other phenyl-labeled metabolites, resulting 
from hydroxylation and conjugation reactions, were present at relatively low levels in 
chicken tissues and eggs. 

Conclusions 

The metabolic fate of flusilazole in livestock is adequately understood. Exhaustive 
extraction techniques ensured that more than 89% of the radiolabeled livestock residues 
were characterized. Major flusilazole metabolites in livestock metabolism studies 
include 1,2,4-triazole, IN-F7321, and silanediol (IN-V5771). Other individual 
metabolites generally accounted for a minor portion of the total radioactivity in livestock. 
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Metabolism of Flusilazole in Rats 

A metabolism study was conducted in rats with radiolabeled flusilazole. The tissue 
residues and excretion of [phenyl(~)- '4~]-  and [tria~ole-3-'~~]-labeled flusilazole were 
studied in groups of male and female CD rats after single oral doses of the labeled 
compound at low levels (8 ppm), with or without preconditioning, and at the exaggerated 
levels of 200 or 224 ppm (single dose only). 

The compound was rapidly excreted, such that after 48 hours, 50-65% @henyl) and more 
than 90% (triazole) of the administered compound was excreted. By 168 hours, 78-96% 
of the dose was excreted by the rats dosed with phenyl-labeled flusilazole. The fecal 
route accounted for the bulk of phenyl label eliminated, and the urinary route that of the 
triazole label. Excreta were used as the source for the purification and identification of 
several of the metabolites using TLC, HPLC and MS. Preconditioning did not affect the 
rate of excretion. 

The major metabolites identified in urine and fecal samples were IN F7321; IN-H7169 
(and its glucuronide (in male rats, there were also conjugates with fatty acids), 1,2,4- 
triazole; and IN-G7072; in addition to unchanged flusilazole. A metabolic pathway was 
proposed that involved initial cleavage of the Si-C-N linkages, releasing the triazole 
moiety, followed by formation of IN F7321, IN-H7169 and their conjugation products. 
The major metabolic pathways for flusilazole in rats are consistent with livestock (see 
Figure 3). 
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FIGURE 3 METABOLIC PATHSWAYS FOR FLUSIWOLE IN ANIMALS 
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Confined Accumulation in Rotational Crops 

Two confined 14~-flusilazole rotational crop studies were conducted. The initial study 
examined the potential for uptake of phenyl-containing residues into four crops (barley, 
beets, cabbage, and soybeans) from soil aged for 30 or 120 days under greenhouse 
conditions. The subsequent study examined the potential for uptake of phenyl- or 
triazole-containing residues into three crops (cabbage, wheat, and beets) from soils aged 
for 120 or 360 days under field conditions. 

General experimental considerations 

In the initial study, sandy loam soil was treated with phenyl-labeled flusilazole at rates of 
289 or 543 g airha. After aging for 30 days or 120 days in the greenhouse, the soil was 
planted with a small grain crop (barley), a root crop (beets), a leafy vegetable (cabbage), 
and soybeans. Crops were sampled at intervals beginning 30 days after planting until 
maturity. These short aging intervals would represent the worst case situation. 

In the second study two radiolabeled forms of the test substance were used. Silt loam soil 
was treated at 1129 g aiiha, more than 4.5 times the proposed recommended seasonal 
application rate for soybeans. After aging for 120 or 360 days under field conditions, soil 
was transferred to pots in the greenhouse and planted with a leafy vegetable (cabbage), 

I .- root crop (red beets), and a small grain crop (wheat). Crops samples were taken at 
intervals beginning 30 days after planting until maturity. 

Distribution of radiolabel in soil andplantparts and identification of the residue 

During both confined rotational crop studies, radioactive residue levels in the soil 
remained relatively constant during the aging and plant growth periods. Soil residues 
ranged from 0.04 to 0.12 pprn (289 g aiiha application rate), 0.12 to 0.20 pprn (543 g 
ailha application rate) and 0.21 to 0.44 pprn (1 129 g aiiha) flusilazole levels and the 
percentage of extractable radioactivity decreased with time. Major soil residues included 
flusilazole, the silanol (IN-F7321), and triazole (IN H9933). 

Residue levels in mature crops from the initial study with phenyl-labeled flusilazole 
ranged from 0.02 pprn (soybean seeds and barley grain) to 2.16 pprn flusilazole 
equivalents (barley straw). The high radioactive levels in the straw can be partially 
attributed to the loss of water during maturation. The residues were comprised of 
flusilazole, IN-F7321, and unidentified polar (water-soluble) metabolites. 

In the second study, residue levels in mature crops from the phenyl label ranged from 
0.03 (beet tubers) to 3.32 pprn flusilazole equivalents (wheat straw). The high levels of 
residues in the straw can be partially attributed to the decreased fresh weight (decreased 
water content) of the tissue. Residue levels in plants grown in soil treated with the 
phenyl label were about a tenth of those treated with the triazole label. 
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7 
The crop residues arising from the phenyl label were comprised of flusilazole, the silanol 
(IN F7321), the silanediol (IN-V5571), and high levels of bound residues. The 
subsequent wheat metabolism study identified major metabolites of phenyl-labeled 
flusilazole in wheat as IN F7321 and IN-V5571 (both identified in the crop rotation 
study) and other hydroxylated metabolites and their conjugates. Thus the unidentified 
metabolites in the wheat samples of the crop rotation study were likely to be similar to 
those in the wheat metabolism study. 

Residue levels in mature crops grown in soil treated with the triazole label ranged from 
0.28 (beet foliage) to 17.5 ppm flusilazole equivalents (wheat straw). Triazolyl alanine 
and an unidentified polar metabolite were the major plant metabolites from the triazole 
label in addition to high levels of bound residues. In a subsequent wheat metabolism 
study (AMR 445-85), residues in wheat grain were identified as primarily triazolyl 
alanine (69%) and triazolyl acetic acid (24%). Since triazolyl alanine was identified in 
wheat grain in the crop rotation study, it is likely that the unidentified polar residues 
consist primarily of triazolyl acetic acid. 

Conclusions 

There was no significant accumulation of residues from either label in cabbage, soybeans, 
or beets in the confined rotation studies. Accumulation did occur in mature small grain 
fractions of wheat grown in soil treated with [triazole-3-'4~]flusilazole. The extent of 

/'- accumulation was similar in comparable samples from all aging periods. A major wheat 
metabolite was triazolyl alanine with flusilazole comprising <20% of the radioactivity in 
the wheat grain or straw. This suggests that a triazole-containing fragment, rather than 
intact flusilazole, translocates from soil into wheat. 

Several studies conducted in Europe are also available for submission to EPA that 
support the above conclusions. Field rotation studies (single or sequential year 
applications) conducted in France and Denmark, and a field soil uptake study conducted 
at 3 locations in the United Kingdom, confirmed the low potential for flusilazole uptake 
by rotational crops. Data from these field rotation studies show that there will be ' 
minimal flusilazole residues (generally less than or equal to the limit of quantitation 0.01 
ppm), taken up by spring rape (canola) and spring wheat or barley grown in fields the 
year following single or multi year applications with flusilazole (160-500 g a.i./ha/year). 
In the field plant uptake study, barley, rape, and sugar beets were planted in soil shortly 
after flusilazole application to soil at several treatment rates (100, 500, 1000 and 2500 g 
a.i.iha). The short interval between treatment and planting (12 days) and the exaggerated 
treatment rates (up to 2500g a.i./ha) would simulate a worst-case soil uptake situation. 
Results of the field plant uptake study demonstrated little or no uptake (<0.03 ppm)of 
flusilazole or its phenyl metabolites (IN F7321 and IN-H7169) in barley grain, rape seed, 
or sugar beet roots at usage rates up to 500gha (greater than 2X the maximum proposed 
seasonal soybean application rate). 
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Metabolism of '4~ -~amoxadone  in Plants, Livestock and Rotational Crops 

Metabolism of '4~-~amoxadone in Plants 

The metabolism of famoxadone has been investigated in potatoes, grapes, and tomatoes. 
The residue of concern was determined to be famoxadone during assessment of the 
Section 3 registration application for famoxadone. (DuPont Report Nos. AMR 2904-94 
(MRID No. 44302448), AMR 2481-92 + Suppl. 1 (MRID No. 44302447) + Rev. 1 
(MRID No. 44302446), AMR 4792-97 (MRID No. 44946415)). Plants were treated in a 
manner to simulate actual use conditions - multiple foliar applications. 

Metabolism of 14~-~amoxadone in Goats 

Residue chemistry data have been determined to be adequate to set tolerances for 
ruminants during assessment of the Section 3 package for famoxadone. Famoxadone is 
the residue of concern in ruminants. (DuPont Report Nos. AMR 2832-93 (MRID No. 
44967205), AMR 2832-93 SUI (MRID No. 44946416), DuPont-4613 (MRID No. 
45840601)) 

Metabolism of '4~-~amoxadone in Poultry 

,- Residue chemistry data was not adequate to set poultry tolerances. The nature of the 
residue in poultry tissues was not adequately understood in the poultry metabolism study 
(10-ppm feeding level) submitted with respect to unextracted residues in liver. A new 
poultry metabolism study was required for uses on significant poultry feed items during 
the Section 3 package evaluation. (DuPont Report No. AMR 2833-93 (MRID No. 
44946417)) 

Confined Accumulation in Rotational Crops 

Additional data was submitted subsequent the the Section 3 package review to support a 
30-day plantback. The data was accepted. [DuPont Report Nos. AMR 3181-94 (MRID 
No. 4494641 1) + Suppl. 1 (MRID No. 44946412), DuPont-3436 (field, MRID No. 
45845601), DuPont-13204 (paper to obtain plantback, MRID No. not available, 
submitted 6/6/2003)] 

Conclusions 

For the uses on soybeans - foliar applications of soybeans with 1 oz fanloxadone1A 
applied twice with a 14-day interval and a 30-day PHI - the plant and ruminant livestock 
residue profile is adequately addressed since the use rate, number of applications and PHI 
are substantially lower than those for famoxadone on the current label for ~ a n o s @  50WG. 
Considering the available residue data for famoxadone on soybeans, the levels of residues 
in poultry feed items would be low (0.010 mgkg following 3 applications of 

I- 
charismaa EC at 1-2 oz famoxadoneIA). 
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I- 

D2. Environmental Fate 

An extensive data package exists for environmental fate studies on flusilazole, many of 
which have been submitted to US EPA in support of previous registration applications. 
Additional studies have been conducted more recentlv which will be submitted in the 
registration application for flusilazole on soybeans. These studies will fulfill the 
Subdivision N requirements for laboratory and field studies with flusilazole. 

The results of the studies have shown a consistent picture between lab and field, with 
generally biphasic degradation and limited mobility in soil. A range of DT50 values are 
seen due to microbial degradation. Triazole and silanol metabolites are not found in high 
concentration in soil. 

Flusilazole rapidly partitions into sediment from the water column 

Several supplemental studies are also available for submission to EPA which support the 
above conclusions, including 10 field dissipation sites in Germany, a field dissipation 
study in Canada (1 site with turf cover), field soil accumulation trials from Europe in 
cereals, orchards and vineyards, run-off study in orchards, and soil cylinder field 
dissipation studies with multiple applications over 4 years 

No accumulation of flusilazole in soil is expected when applied to crops according to the 

,<-~ proposed use pattern. 

A sample drinking water assessment has been conducted for the ground application of 
flusilazole on soybeans and is included herein. Aerial application of flusilazole is also 
proposed. Summary tables of flusilazole's environmental fate endpoints are provided at 
the end of this section. 

Information on the environmental fate and behavior of famoxadone can be found in the 
US EPA Fact Sheet for famoxadone in Attachment 1. A separate drinking water 
assessment was not conducted for famoxadone since the proposed use rate of 
famoxadone in CharismaTM on soybeans is much lower than the approved label rate for 
famoxadone in TanosTM on any crop registered in the US, with fewer applications and a 
longer PHI. 

Drinking Water Exposure Assessment for Use of Flusilazole on Soybeans 

1.0 Summary 

The objective of this exposure assessment is to determine the potential 
concentrations of flusilazole (DPX-H6573) in drinking water as a result of 
application to soybeans. Estimated environmental concentrations (EEC) for 
flusilazole were calculated for groundwater using the SCIGROW screening model 
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while EECs for surface water were determined using the screening model FIRST. 
The maximum proposed use pattern of flusilazole on soybeans is two applications 
of 125 g aiiha, applied with a minimum interval of 14 days. Appropriate values 
of the physical and chemical properties of flusilazole were calculated and used in 
each model. 

The EEC of flusilazole in groundwater was 0.010 pg/L using SCIGROW. This 
result represents a potential concentration of flusilazole in a highly vulnerable 
environmental setting (e.g. a sandy, low organic carbon soil profile; shallow 
groundwater; high annual precipitation). The low concentration in groundwater is 
due to the relatively low use rate combined with a relatively high sorption 
coefficient. 

FIRST provides an EEC for a small watershed (-173 ha) that drains into a small 
drinking water reservoir (5.26 ha x 2.74m deep). For flusilazole, the highest daily 
drinking water concentration from a surface water source was simulated to be 
2.057 pg/L, representing a potential acute concentration. The annual average 
concentration of flusilazole in drinking water from a surface water source was 
0.445 p a .  These relatively low concentrations are primarily the result of the 
high sorption coefficient of flusilazole which results in minimal losses from 
treated areas via runoff. 

In summary, it is reasonable to conclude that flusilazole has the potential to be 
detected at low levels in surface water and it is unlikely that this chemical would 
be found in groundwater at significant concentrations. 

2.0 Introduction and Objectives 

Flusilazole (DPX-H6573) is a triazole fungicide effective against Asian soybean 
rust (ASR) which is caused by Phakopsorapachyrhizi. 

This study had two major objectives: 

(1) Determine estimated environmental concentrations (EEC) of flusilazole in 
drinking water abstracted from groundwater using the SCIGROW model 

(2) Determine EEC of flusilazole in drinking water abstracted from surface 
water sources using the FIRST model 

All calculations were performed following the guidance provided by the USEPA 
for use of the SCIGROW and FIRST models for initial screening assessments of 
potential concentrations of agricultural chemicals in drinking water [I, 21. 

SCIGROW: [I] "SCIGROW Description", from website 
http:/lwww.epa.~ovloppefcd1 /models/waterlindex. 
htm 
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FIRST: [2] "FIRST Description", from website 
httu:llwww.e~a.~ov/o~~efed1lmodels/water/index. 
htm 

3.0 Model Inputs and Simulation Methods 

3.1 Agronomics 

A summary of the proposed use pattern for flusilazole on soybeans is provided in 
Table 14. The maximum proposed use rate is two applications of 125 g DPX- 
H6573ha which is applied to the developing soybean crop with a minimal 
application interval of 14 days to provide fungicidal protection against ASR. 

3.2 Chemical Properties 
A summary of the soil adsorption data for flusilazole is provided in Table 15 [3]. 
The median Koc value which is required for use in SCIGROW is 2754 mug. The 
lowest Kd value for a non-sand soil (e.g. not sand, loamy sand or sandy loam) is 
79.0 mllg and this sorption value was used in FIRST, as specified in the guidance 
document. These sorption values indicate that flusilazole is expected to have a 
slight mobility in soil under normal agronomic conditions. In addition, runoff 
from treated fields is expected to have relatively low concentrations of flusilazole 
since this compound is primarily associated with soil. Potential concentrations 
reaching water will decline relatively quickly due to rapid sorption to sediment. 

Aerobic soil degradation studies on two soils have been performed for flusilazole 
and the results are summarized in Table 16 [4]. The mean aerobic soil 
degradation half-life, for use in SCIGROW, is 445 days while the 90Ih percentile 
soil half-life, for use in FIRST, is 865 days. The 90Ih percentile value is 
calculated using a Student-t distribution which results in a relatively long half-life 
value since there are only two studies and the standard deviation of the DT5o 
values is relatively large. Flusilazole degrades relatively slowly in soil, due in 
part to its high sorption to soil. Since the primary transformation mechanism for 
flusilazole is microbial degradation, extensive sorption to soil removes this 
chemical from the solution phase and slows the observed rate of degradation. 
This behavior is commonly observed in highly sorptive chemicals which degrade 
solely by microbial degradation. 

The degradation products of flusilazole include IN-F7321 (silanol) and IN-H9933 
(1,2,4-triazole). The degradation pathway in aerobic soils is shown in Figure 4. 
Unextractable residues ranged from 24-34% of applied radioactivity and were 
characterized by alkaline fractionation. The unextractable residue did not contain 
intact flusilazole, but was shown to contain degradation products [4-81. Since the 
rate of degradation of these metabolites is typically much faster than the rate of 
formation, neither metabolite exceeds 10% of parent in laboratory [4] or field 
degradation studies [5, 61. Therefore, all subsequent evaluations of drinking 
water focus only on the parent chemical. 
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Degradation in anaerobic systems was studied in two soils [7, 81. The rate of 
degradation in anaerobic systems ranged from 224 to 364 days. The route of 
degradation of flusilazole in anaerobic systems was the same as seen in the 
aerobic soil metabolism studies (Figure 4). 

Flusilazole is stable to hydrolysis in aqueous buffer [9] and stable to photolysis in 
both water [lo, 111 and on soil [12, 131. The degradation of flusilazole has been 
studied in two waterlsediment systems [14]. Flusilazole dissipates rapidly from 
the water column, but degrades slowly in sediment. 

Numerous field soil dissipation trials have been conducted using flusilazole, with 
both single and multiple applications for up to 3 years [ I  5, 161. The range of half- 
lives measured in these trials (237 - 475 d) are similar to those measured in 
laboratory studies. 

A summary of the chemical and physical properties of flusilazole is provided in 
Table 17, together with the specialized values of sorption and rate of degradation 
that are needed in the SCIGROW and FIRST models. 

3.3 SCIGROW (Screening Concentration in Groundwater) 

SCIGROW is a screening model using inputs of total seasonal application rate, 
median Koc and mean aerobic soil half-life to estimate the potential concentration 
of a crop protection chemical in groundwater. The model is a regression equation 
based on groundwater monitoring results from a series of prospective 
groundwater (PGW) studies conducted primarily in highly vulnerable 
hydrogeologic locations. In most of these studies, the soil profiles were sandy 
and had low organic carbon content. In addition, PGW studies are normally 
conducted at sites with relatively shallow water tables (e.g., typical depths of 5 to 
30 feet below land surface) and high annual precipitation. As a result, it is 
appropriate to view the resulting groundwater EEC values from SCIGROW as an 
upper bound of the range of concentrations expected in actual agronomic settings. 

A complete list of the SCIGROW input parameters and the resulting EEC value is 
provided in Table 18. 

3.4 FIRST (FQPA Index Reservoir Screening Tool) 

FIRST is a meta-model designed to provide simulation results that mimic those 
obtained from the more complex linked PRZM3 and EXAMS 2.97.7 models. 
This simulation tool uses a conceptual watershed of 172.9 ha (427 ac) that drains 
into a 5.26 ha (13 ac) drinking water reservoir. The fraction of the watershed that 
is cropped varies as a function of the crop and ranges from a low of 0.20 for 
wheat and cotton to a high of 0.87 for minor crops. For soybeans, the fraction of 
crop treated is assumed to be 0.41. 

The EEC concentrations generated by FIRST are expected to represent upper 
bounds on actual concentrations in drinking water reservoirs due to the high 
"drainage area to normal capacity" or DANC ratio of the watershed and receiving 
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water body. The simulation scenario used in the FIRST model has a ratio of 
172.9 x lo4 m2/ 144,000 m3 or 12 m2/m3. With a DANC value of 12 m2/m3 and an 
annual runoff depth of 0.1-0.2 m, the annual turnover in the FIRST dnnking water 
reservoir is 1.2 to 2.4, meaning that the volume of the reservoir is potentially 
exchanged once or twice a year. Less vulnerable watersheds in other geographic 
regions of the USA typically have smaller DANC ratios. As a result, these 
watersheds have lower peak concentrations but concentrations of aquatically 
persistent chemicals could potentially persist longer due to the slower rate of 
turnover in the less vulnerable watersheds. 

A complete list of the FIRST input parameters and the resulting EEC values is 
provided in Table 19. 

4.0 Results and Conclusions 

4.1 Groundwater results from SCIGROW 

The EEC for flusilazole in groundwater was calculated to be 0.010 pg/L using 
SCIGROW. This low concentration in potential drinking water abstracted from 
groundwater resources is due to a combination of a relatively low seasonal use 
rate combined with extensive sorption to soil. 

r 4.2 Surface water results from FIRST 

The highest daily (i.e. acute) concentration of flusilazole simulated in a small 
drinking water reservoir was 2.057 pgL. The annual average (i.e. chronic) 
concentration was calculated to be 0.445 pglL. In an actual reservoir in which 
flusilazole enters via a combination of spray drift, runoff and erosion, the primary 
routes of entry are expected to be spray drift and erosion. The resulting aquatic 
concentration is expected to decline rapidly due to the high sorption coefficient of 
flusilazole. 

4.3 Estimated environmental concentrations of flusilazole in drinking water 

It should be noted that neither of these screening models considers the potential 
impact of water treatment processes on removal of pesticide from the water that 
eventually reaches consumers. 

The highest EEC values of flusilazole in drinking water are in surface water with 
peak (acute) concentrations of 2.057 p g L  and longer-tenn, chronic 
concentrations of 0.445 pgL. The EEC in groundwater 0.010 pg/L which is two 
orders of magnitude less than the acute surface water value and one order of 
magnitude less than the chronic value. 

In summary, it is reasonable to conclude that flusilazole has the potential to be 
detected at low levels in surface water and it is unlikely that this chemical would 
be found in groundwater at significant concentrations. 
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TABLE 14 PROPOSED USE PATTERN FOR FLUSILAZOLE ON SOYBEANS IN THE 

USA 

TABLE 15 SUMMARY OF SOIL ADSORPTION DATA FOR FLUSILAZOLE 

I- 

CROP 

"ybeans 

Lowest non-sand Kd: 
Mean Koc: 

Median Koc: 2754 

Data source: Reference [3] 

APPLICATION 
METHOD 

ground 
application 
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MAXIMUM 
APPLN RATE 

PER 
TREATMENT 

125 g ailha 
(= 0.1 I I lb 

ailac) 

MAXI MU^^ 
NUMBER 

OF 
APPLICATIONS 

2 

MINIMUM 
APPLICATION 
INTERVAL 

(DAYS) 

14 

POST- 
HARVEST 
INTERVAL 

(DAYS) 

30 
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TABLE 16 SUMMARY OF SOIL DEGRADATION DATA FOR FLUSIWOLE 

Mean DT5,,: 
N: 

Standard deviation: 
Student tgO: 

Upper 90Ih percentile DT50: 

- 

Soil 
Flanagan 

Woodstown 

Upper 90Ih percentile DT50 = tgo' (std dev)/sqrt(N) + mean 

Data source: Reference [4] 

Texture 
Silt loam 

Sandy loam 
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%OM 

4.02 

1.4 

Temperature 
("c) 

25 

25 

DTso 
(d) 
308 

581 
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SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF 

FLUSIWOLE (DPX-H6573) 

hydrolysis half-life (d) 

./-, 

NA: not applicable 
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TABLE 18 INPUT DATA AND RESULTS FOR SClGROW MODEL 

Screening concentration 
in groundwater: 

PARAMETER 

Chemical 

Application rate 

Number of applications 

Koc (median) 

Aerobic soil half-life 
mean) 
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TABLE 19 INPUT DATA AND RESULTS FOR FIRST MODEL 

Application method 
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FIGURE 4 PROPOSED DEGRADATION PATHWAY OF FLUSILAZOLE IN 
AEROBIC AND ANAEROBIC SOILS AND SEDIMENTS 

F' 

Flusilazole (DPX-H6573) 

Unextractable radioactivity 
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APPENDIX 1 OUTPUT FROM SClGROW MODEL 

SCIGROW 

VERSION 2 . 2 :  NOVEMBER 1, 2003 

RUN No. 1 FOR flusilazole ** INPLT VALUES * *  

APP RATE APPSI TOTAL/ SOIL AEROBIC SOIL METAB 

(LBSlAC) YEAR SEASON KOC HALFLIFE (DAYS) 

--.-----..--------.----...----------------------------.- 

,111 2 .222 2754 .0  445 .00  

GROUND-WATER SCREENING CONCENTRATION (IN UG/L - PPB) 

.~~~.....~.~~.....~.~.~..--~----~-~----~---------------- 

,010155 
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APPENDIX 2 OUTPUT FROM FIRST MODEL 

RUN No. 1 FOR flusilazole ON soybean * INPUT VALUES * 
-------------------------~-----~-~-----~~-~--~---~---~------~~.~-~.. 

RATE (#/AC) No.APPS & SOIL SOLUBIL APPL TYPE %CROPPED INCORP 

ONE (MULT) INTERVAL Kd (PPM ) (%DRIFT) AREA (IN) 

---------------------------.----..---..--..........-.--.--------..-- 

.Ill( ,221) 2 14 79.0 50.0 GROUND( 6.4) 41.0 .O 

FIELD AND RESERVOIR HALFLIFE VALUES (DAYS) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

METABOLIC DAYS UNTIL HYDROLYSIS PHOTOLYSIS METABOLIC COMBINED 

(FIELD) RAIN/RUNOFF (RESERVOIR) (RES. -EFF) (RESER. ) (RESER. ) 

UNTREATED WATER CONC (MICROGRAMS/LITER (PPB)) Ver 1.0 AUG 1, 2001 

.................................................................... 

PEAK DAY (ACUTE) ANNUAL AVERAGE (CHRONIC) 

CONCENTRATION CONCENTRATION 

2.057 ,445 
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1.0 Summary 

Twenty field trials in 3 countries demonstrate the efficacy of products 
containing flusilazole in controlling Asian soybean rust when applied at 75- 
125 g aiha as flusilazole (PunchTM 250, PunchTM 400), 53-75 g aiha in 
combination with famoxadone (CharismaTM), and 100-125 g airha in 
combination with carbendazim (PunchTM CS). Efficacy is equivalent or 
superior to other triazole fungicides as well as fungicides with other modes of 
actions currently sold or being dcveloped for this use. 

Introduction and Purpose 

The purpose of these trials was to verify the efficacy of fungicides containing 
the active ingredient flusilazole and mixtures for control of Asian soybean 
NSt. 

Flusilazole, a silicotriazole fungicide from DuPont, has several useful 
attributes that contribute to its excellent activity against this disease. It 
provides extended protectant activity as well as curative control of newly 
established infections. Its rapid uptake and local systemic movement ensure 
good redistribution of fungicide for thorough protection and resistance to 
wash-off. Flusilazole has demonstrated activity in the vapor phase against 
some fungal diseases on wheat (Smith, er al., 1992), an attribute that improves 
disease control throughout the crop canopy and may compensate for non- 
optimum spray coverage. Additional studies demonstrating the technical 
benefits of flusilazole, like vapor effects, rainfastness and systemicity, on 
Asian soybean rust are in progress. In addition to its high fungitoxicity against 
Asian soybean rust, flusilazole also controls other important fungal diseases of 
soybeans, such as powdery mildew, frogeye leaf spot, Altemaria leaf spot, and 
Cercospora leaf spot and blight, and brown spot. 

Flusilazole and its mixtures provide excellent tools for soybean production, 
protecting yield and quality if threatened by fungal diseases such as Asian 
soybean s st. In the Republic of South Africa, Argentina, and Brazil, several 
products containing flusilazole alone or in mixtures with either famoxadone or 
carbendazim have been selected for commercialization based on customer 
needs and soyhean diseases in each region. 

Charisma, the mixture of flusilazole and famoxadone, combines fungicides 
with two different modes of action for soybean disease control. Famoxadone 
is an oxazolidinedione QoI fungicide that is different from the strobilurin 
chemistry but with similar activity against Asian soybean rust. Famoxadone 

,- offers a broad spectrum of plant disease control, controlling fungal diseases 
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caused by Oomycete, Ascomycete as well as Basidiomycete fungi. 
Famoxadone also increases the suppression of bacterial diseases from 
standard copper 1 mancozeb treatment shategies. Control of barley leaf rust 
(Puccinia hordei) and rust diseases on other crops by famoxadone has been 
confirmed and field results demonshate that famoxadone contributes to the 
performance against Asian soybean rust in the mixture with flusilazole. The 
mixture of famoxadone plus flusilazole, combining fungicides with 2 different 
modes of action and complementary attributes against Asian soybean rust, 
also is an excellent tool for management of resistance to both QoI and 
ergosterol biosynthesis inhibiting fungicides like flusilazole and other 
triazoles. 

Although mixtures of flusilazole with carbendazim have been evaluated 
extensively for Asian soybean rust control, carbendazim does not significantly 
contribute to the Asian soybean rust control provided by flusilazole (Appendix 
4) but is included primarily for its activity on other soybean diseases inthe 
countries in which these mixtures are being sold. 

The excellent control of Asian soybean rust provided by products containing 
flusilazole has bccn acknowledged in several recent publications (2,3). 

3.0 Methods 

Consultants from universities, research stations, and private investigators in 
Brazil, Paraguay, and the Republic of South Africa conducted a total of 20 
trials. PunchTM and CharismaTM were applied at rates ranging from 300-700 
mLha (75-1258 aiiha). These field trials were conducted under varying 
environmental conditions over a four-year period. 

4.0 Results 

The results are shown in Tables 1-20 with supplemental information about the 
field trials in Appendices 3,4, and 5. 

See Appendix 3 for use rates of mixture components for each test. See 
Appendix 4 for number and timing of fungicide applications. See Appendix 5 
for authors and institutions conducting field trials with flusilazole and 
mixtures for the control of Asian soybean rust. 

5.0 Conclusious 

The products proposed for use in the US for control of Asian soybean rust are 
PunchTM, a 40% EC formulation of flusilazole, and CharismaTM, an EC 
formulation that contains 9.7% flusilazole and 9.1% famoxadone. The data 
presented in this report support the use of PunchTM at 4 oz prod/A (1.75 oz 
flusilazole ai/A) and CharismaTM at 9 oz prod/A (1.0 oz famoxadone + 1.07 oz 
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flusilazole ai/A). For all soybeans varieties tested at a range of temperatures 
and climatic conditions, flusilazole and its mixtures showed no phytotoxicity 
to soybeans. 

PunchTM and CharismaTM will provide: 

A. effective preventive control of Asian soybean rust as well as control of 
other common soybean diseases such as powdery mildew, frogeye leaf 
spot, Alternaria leaf spot, Cercospora leaf spot and blight, and brown spot 

B. curative activity: Research conducted by private and public organizations 
showed a significant difference within the triazoles and mixtures to control 
Asian soybean rust when the pathogen was already present (showing 
symptoms or not). This attribute allows farmers flexibility in scheduling 
their spray programs for Asian soybean rust and makes flusilazole a 
preferred choice. 

C. residual activity (i.e. the active ingredient remains stable and effective 
over a long period of time) is important to avoid extra sprays by farmers. 
Flusilazole provides better residual activity than many other triazoles and 
mixtures. 

D. effective resistance management: CharismaTM provides two fungicides 
with different modes of action and targets an even broader spectrum of 
diseases in addition to Asian soybean rust. The preventive use of fungicide 
mixtures minimizes the risk of build-up of resistant strains. This is very 
important for an aggressive pathogen like that causing Asian soybean rust. 
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Graph 1. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Ponta Grossa-PR, Brazil, 2004 Evaluated 21 days after 
treatment (DAT). ML FPha = milliliters of formulated product per hectare. 
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Graph 2. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Rondonopolis-MT, 2003 21D 
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Graph 3. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Londrina-PR, 2004 2lDAT 
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Graph 4. Fungicide efficacy of PunchTM CS for the control of Asian soybean mst 
(Phakopsorapachyrhizi). Londrina-PR, 2004 2lDAT 
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/- 
Graph 5. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 

(Phakopsorapachyrhizi). Maua da Serra-MT, 2003 2lDAT 
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- Graph 6. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Rondonopolis-MT, 2003 21DAT 
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r 
Graph 7. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 

(Phakopsorapachyrhizi). Alto Garcas-PR, 2003 29DAT 
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Graph 8. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Alto Garcas-MT, 2003 29DAT 
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Graph 9. Fungicide efficacy of PunchTM CS for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Paulinia-SP, 2003 45 DAT 
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Graph 10. Fungicide efficacy of PunchTM CS for the control of Asian soybean ~ust 
(Phakopsorapachyrhizi). Paulinia-SP, 2003 36 DAT 
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/- 
Graph 11. Fungicide efficacy of CharismaTM for the control of Asian soybean rust 

(Phakopsorapachyrhizi). Londrina-PR, 2004 36DAT 

I Fungicide efficacy of Charisma for the control of soybean Asian Rust (Phakopsora 
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Graph 12. Fungicide eficacy of CharismaTM for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Londrina-PR, 2004 21DAT 
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Graph 13. Fungicide efficacy of Charisma'M for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Maua da Serra-PR, 2003 23DAT 
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Graph 14. Fungicide efficacy of Charismam for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Rondonopolis-MT, 2003 2 1DAT 
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Graph 15. Fungicide eff~cacy of CharismaTM for the control of Asian soybean rust 
(Phakopsora pachyrhizi). Rondonopolis-MT, 2003 29DAT 
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Graph 16. Fungicide efficacy of Charismam for the control of Asian soybean rust 
(Phakopsorapach.vrhizi). Alto Garcas-MT, 2003 29DAT 
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Graph 17. Fungicide efficacy of PunchTM 400 for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Pirapo-Itapua, Paraguay, 2003 

Graph 18. Fungicide efficacy of PunchTM 400 for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Pirapo-Itapua, Paraguay, 2003 
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Graph 19. Fungicide efficacy of PunchTM 250 for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Benson Farms, RSA 2001 

Fungicide efficacy of Punch 250 for the control of soybean Asian Rust 
(Phakopsora pachyrhizi) Benson farms RSA 2001 
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Graph 20. Fungicide efficacy of Punchm 250 for the control of Asian soybean rust 
(Phakopsorapachyrhizi). Denleigh Farms, RSA 2001 

Fungicide efficacy of Punch 250 for the control of soybean Asian Rust 
(Phakopsora pachyrhizi) Denleigh Farms, RSA 2001 
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APPENDIX 3 SUMMARY OF FLUSILAZOLE MIXTURES AND PRODUCTS 

USED AS STANDARDS TO CONTROL ASIAN SOYBEAN RUST 

ation ai / L 
250 gai 1 f 
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APPENDIX 4 SUMMARY OF TRIAL LOCATIONS WITH FLUSILAZOLE 
MIXTURES FOR ASIAN SOYBEAN RUST CONTROL 

uct 

. - -  
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Timing of application 

R 5.1 and R 5.3 
R 5.3 and R 6 
R 3 and R 5.2 
R 5.1 and R 5.3 
R 3 and R 5.3 
R 5.1 and R 6 
R 3 and R 5.2 
R 4 and R 5.3 
R 1, R 2, and R 4 
R land R 2  
R 3 and R 5.2 
R 5.1 and R 5.3 
R 3 and R 5.3 
R 5.1 and R 6 
R 5.1 and R 6 
R4and R5.3 
R 3 
R 3 
R 1 
R 1 

Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Country 

Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Brazil 
Paraguai 
Paraguai 
RSA 
RSA 

Location 

Ponta Grossa-PR 
Rondonopolis-MT 
Londrina-PR 
Londrina-PR 
Maua da Serra-PR 
Rondonopolis-MT 
Alto Garcas-MT 
Alto Garcas-MT 
Paulinia-SP 
Paulinia-SP 
Londrina-PR 
Londrina-PR 
Maua da Serra-PR 
Rondonopolis-MT 
Rondonopolis-MT 
Alto Garcas-MT 
Pirapo 
Pirapo 
Benson F 
Denleigh F 

Year 

2004 
2003 
2004 
2004 
2003 
2003 
2003 
2003 
2003 
2003 
2004 
2004 
2003 
2003 
2003 
2003 
2003 
2003 
2001 
2001 

Prod1 

Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Punch CS 
Charisma 
Charisma 
Charisma 
Charisma 
Charisma 
Charisma 
Punch400 
Punch 400 
Punch250 
Punch 250 
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APPENDIX 5 COOPERATORS AND INSTITUTIONS CONDUCTING FIELD 
TRIALS ON EFFICACY OF FLUSllAZOLE AND MIXTURES FOR 
THE CONTROL OF ASIAN SOYBEAN RUST. 

Graph Location C o u n t ~ y  Yea r  Author Institution 
I Ponta Grossa-PR Brazil 2004 David 1. Filha Universidade Estadual de Ponta Grossa 
2 Rondonopolis-MT Brazil 2003 E~iei  M. Reis Universidvde du Passo Punda 
3 Londrina-PR Brazil 2004 Sedi lgarashi Universidade Estadual de Londrina 
4 Londrina-PR Brazil 2004 Seiji Igarashi Universidade Estadual de Londrina 
5 Maua ds  Serra-PR Brazil 2004 Carlos Utiamada TAGRO 
6 Rondonopalis-MT Brazil 2003 Erlei M. Reis Universidade de Passo Fundo 
7 Alto Garcas-MT Brazil 2003 Erlci M. Rsis Universidade de Passo Fundo 
8 Alto Garcas-MT Brazil 2003 Erlei M. Reis Universidade de Passo Fundo 
9 Paulinia-SP Brazil 2003 Silvania Furlan lnstituto Bialogieo 
10 Paulinia-SP Brazil 2003 Silvania Furlan lnstituto Biologico 
I 1  Londrina-PR Brazil 2004 Seiji lgarashi Universidade Estadual de Londrina 
12 Londrina-PR Brazil 2004 Seili Igarashi Univenidade Estadual de Londrina 
13 Maua da Sena-PR Brazil 2004 Carlos Utiamada TAGRO 
14 Rondonopolis-MT Brazil 2003 Erlei M. Reis Univcrsidadc de Passo Fundo 
15 Alto Garcas-MT Brazil 2003 Erlei M. Reis Universidade de P s s a  Fundo 
16 Alto Garcas-MT Brazil 2003 Erlei M. Reis Univenidade de Passo Fundo 
17 Pirapa-ltapua Psraguai 2003 Wilfrido Moreira University of Paraguai 
18 Pirapo-ltapua Paraguai 2003 Wilfrido Moreira Univers~ty of Pa~aguai 
19 Benson Farm RSA 2001 Pie1 dc Beer DuPont 
20 Denleigh F m  RSA 2001 Pic1 de Beer DuPont 
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APPENDIX 6 COMPARATIVE EFFICACY OF FLUSILAZOLE AND 
FLUSIMOLE + CARBENDAZIM AT SIMILAR USE RATES FOR 
CONTROL OF ASIAN SOYBEAN RUST 
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Comparative fungicide efflcacy of flusilazole and flusilazole + carbendazim 
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Paraguay 2003 
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NTR Punch 400 (80gai) 200 mi Punch 125 (75gai)c MBC 
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Temporary tolerances can be proposed for flusilazole and famoxadone based on the 
preliminary residue data provided herein. Acute and chronic dietary risk assessments 
were conducted for flusilazole, as it is not yet registered in the US. A summary of the 
assessment results is presented in the Toxicology section, page 31. The most highly 
exposed population group was infants with only 1.4% of the acute RID used. The results 
tables and the residue input file are provided following this section. These results 
indicate a very small percentage of the reference dose was used and that there would be a 
reasonable certainty of no harm from use of flusilazole on soybeans. 

Famoxadone tolerances have been established on crops other than soybeans, as listed on 
page 9. A separate dietary risk assessment was not conducted for famoxadone on 
soybeans but is not expected to be of concern. 

Proposed Time-Limited Tolerances 

Based upon the residue results from Brazil, Argentina, South Africa, and France, and the 
proposed use directions for Punch and Charisma under the section 18 emergency 
exemption, tolerances can be proposed for the active ingredients flusilazole and 
famoxadone on soybeans. 

Active Ingredient Proposed time-limited tolerance on soybeans 

Flusilazole 0.02 ppm 

Famoxadone 0.05 ppm 
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ACUTE RESULTS 

DuPOnt Agricultural Products Ver. 7.87 
DEEM ACUTE Analysis for FLUSILAZGLE (1994-98 data1 
Residue file: flusilazole.RS7 Adjustment factor P2 NOT used. 
Analysis Date: 11-30-2004/12:42:46 Residue file dared: 11-30-2004/i2:41:03/2 
NOEL (Acute1 = 0.500000 mg/kg body-wt/day 
Dzily totals far food and foodform consumption used. 
Run Comment: ""  

Summary calculations (per capita): 

5th Percentile 1st Percentile 0.1st Percentile 
Exposure % aRfD MOE Exposure % aRfD MOE Exposure % aRfD MOE ---------- ------- -------- ---------- ------- -------- ---------- ------- -------- 
U.S. Population: 
0.000012 0.24 41116 0.000024 0.48 20787 0.000068 1.36 7349 

All infants: 
0.000068 1.35 7388 0,000099 1.98 5039 0.000141 2.82 3541 

Females 13-19 (not preg or lactating): 
0.000009 0.18 54610 0.000013 0.26 38987 0.000020 0.40 25279 

Females 20+ (not preg or lactating) : 
0.000007 0.15 66816 0.000011 0.22 45897 0.000018 0.35 28419 

Females 13-50 yrs: 
0.000008 0.16 61332 0.000012 0.24 41259 0.000018 0.35 28178 

Males 13-19 yrs: 
0.000012 0.24 41685 0.000017 0.34 29450 0.000024 0.48 20905 

Males 20+ yrs: 
0.000009 0.17 58529 0.000014 0.27 36534 0.000026 0.53 18998 

Seniors 55+: 
0.000007 0.13 74271 0.000010 0.21 47975 0.000022 0.45 22320 

Children 1-2 vrs: 
0.000022 0.45 22438 0.000035 0.70 14298 0.000064 1.29 7756 

Children 3-5 yrs: 
0.000020 0 . 4  24425 0.000033 0.66 15134 0.000052 1.03 9666 

Children 6-12 yrs: 
0.000015 0.30 33670 0.000023 0.45 22148 0.000036 0.72 13925 

Youth 13-19 y r s :  
0.000011 0.21 46748 0.000015 0.31 32648 0.000024 0.48 20858 

Adults 20-49 yrs: 
0.000009 0.17 58323 0,000013 0.27 37200 0.300022 0.44 22938 

Mvlts 50+ yrs: 
0.000007 0.14 73102 0.000010 0.21 47941 0.000018 0.36 27787 

P-les 13-49 yrs: 
0.000008 0.16 61234 0.000012 0.24 41027 0.000018 0.36 28076 

Page 118 of 137 



DuPont-16101. Revision No. 1 

CHRONIC RESULTS 
DuPont Agricultural Products Ver. 7.87 
DEEM Chronic analysis for FLUSILAZOLE (1994-98 data1 
Residue file name: C:\Documents and Settings\KLEMENAS\Desktop\flusilazole.RS7 

Adjustmsnt factor 112 N3T used. 
Analysis Date 11-30-2004/12:44:25 Residue file dated: 11-30-2004/12:41;03/2 
Reference dose (RfD, Chronic1 = .007 mg/kg bw/day 

Total exposure by population subgroup 
------------------------------------.-.--.---------.--------------------------. 

Total Exposure 

P~pulation 
Subgroup 

------.----.-----------------------. 
U.S. Population (totall 

mg/kg 
body wt/day 

. - - - - - - - - - - - - - - - 
0.000004 

Percent of 
Rfd 

U.S. Population (spring season1 
U.S. Population (summer season) 
U.S. Population (autumn season) 
U.S. Population (winter season) 

Northeast region 
Midwest region 
Southern region 
Western reglon 

Hispanics 
Non-Hispanic whites 
Non-Hispanic blacks 
Non-Hisp/non-whitelnon-black 

All infants (< 1 year1 
Nursing infants 
Non-nursing infants 
Children 1-6 yrs 
Children 7-12 yrs 

Females 13-19 (not preg or nursing) 
Females 201 (not preg or nursing) 
Females 13-50 yrs 
Females 13+ (preg/not nursing1 
Females 13+ (nursing) 
Males 13-19 yrs 
Males 20+ yrs 
Seniors 55+ 

Children 1-2 yrs 
Children 3-5 yrs 
Children 6-12 yrs 
Youth 13-19 yrs 
Adults 20-49 yrs 
Adults 50t yrs 
Females 13-49 yrs 
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RESIDUE INPUT FILE 

DuPont Agricultural Prodacts Ver. 7 . 8 7  
DEEM Chronic analysis far FLUSILAZOLE 1994-98 data 
Xesidue file: C:\Docurnents and Settings\KLEMENAS\Desktop\flusilazOle.RS7 

Adjust. 82 NOT used 
Analysis Date 11-30-2004 Residue file dated: 11-30-2004/12:41:03/2 
Reference dose (RfD) = 0.007 mg/kg bwiday 

F o o d  Crop 
Code Grp Food Name 
.--- .--- --------------.----.----------- 

255 6A Soybeans-sprouted seeds 
297 6A Soybeans-ail 
303 6A Soybean-other 
304 6A Soybeans-mature seeds dry 
305 6A Soybeans-flour (full fat1 
306 6A Soybeans-flour (low fat) 
307 6A Soybeans-flour (defattedl 
482 0 Soybeans-protein isolate 

RESIDUE A d j  .Factors Comment 
( P P ~ )  ii 1 # 2 ---------- ------ ------ ------- 
0.010000 0.330 1.000 
0.010000 1.000 1.000 
0.010000 1.030 1.000 
0.010000 1.000 1.000 
0.010000 1.030 1.000 
0.010000 1.000 1.000 
0.010000 1.000 1.000 
0.010000 1.000 1.000 
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A ~ C H M E N T  1 EPA PESTICIDE FACT SHEET FOR FAMOXADONE 
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bEPA Pesticide 
Fact Sheet 

Name of Chemlcnl: Famoxadone 
Reason for Issuance: New Chemical 
Date Issued: July, 2003 

Chemical Name: 3-anilin~5-methyl-5-(4-pheoox~phenyl)-l 
done (IUPAC) 

Common Name: Famoxadone 

('- 
Tradc Name: F a m o x a P  Technical 

Chemical Class: Oxazolidinedione 

EPA Chemical Code: 1 13202 

Chemical Abstracts 
Service (CAS) Number: 13 1807-57-3 

Year of Initial Regishation: 2003 

Pesticide Type: Fungicide 

U.S. Producer: E.1. DuPont Nemours and Company 
DuPont Agriculhual Producu 
P.O. Box 30 
Newark, DE 1971 1-3507 

Use Pattern md Formnlations 

Famodone is used in the U.S. in combination with cymoxanil in the fonnulatcd pmduct 
Tanos DF (water dispersible granules with 25% FamodoncR5% cymoxanil) for the w n m l  of 
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various fungal diseases on h i t ing  vegetables, tomatoes, potaloes. curnubits, head lenucc and 
imparted m w s ,  including raisins. For example, the uaes of Tanos 50DF include treating downy 
miidew on &curbits andhead lettuce and e&ly and late blight on pot- and fruiting ' 
vegetables. 

Famoxadonc belongs to the oxazolidincdione class of chemic8E and is highly active 
against spore gmninaiioo and mycelial growth of sens~ttvc fungt. Thc biochemical mechanism 

~ - 

of action of famoxadone is inhibition oflhe fungal mitochondrik respiratory chain at Complex 
III, nsulting in a d d  production of ATP by the fungal cell. 

Acute Tolldty: Technical grade famoxadone has minimal to moderate acute toxicity in acute 
oral, dermal and inhalation tests, it is moderately irritating to the eyes and s k i  and is not a 
dermal sensitizer. 

Subcbmnlc Tollcity: In subchronic fadinp, studies in rats, mice, and doas. famoxadone 
generally caused de&ased body weights and body weight gains that wereoften acwmpanied by 
decreased food consumption and food efficiency. A mild nmnerative hemolytic anemia was 
regularly observed. secondary cffnts of the anemia were f&uently observed in the splem 
bone marrow and liver. Famoxadone frequently induced a mild hepatotoxicity in sated animals 
characterized by elevated levels of clinical chemistry enzymes indicative of liver damage and/or 
by histopathological lesions in the liver. Adaptive hepatocellular responses indicating 

/' stimulation of the liver microsomaVperoxisomaI enzyme system were also regularly observed, 
but were not considered to be a d v m  effects. Both the anemia and the bepatotoxicity wen mild 
and did not ~gnificantly compromise the overall health narus of the treat& aoamals. i n  a 
subchronic dnmal smdy in rats, the syoremlc cffccu w m  sunllar to those obxrved in oral 
studies in rats. No d&al irritation was observed. Additional matment-related cf&& w e  
observed in dogs, but were not ohserved in other species. In a subchmnic feeding study, 
myotonic twitches wen: noted in male and fcmalc dogs at tho highest dose twtcd atxtbg on day 
21 and continuing throughout the remainder of the study. Lens lesioas (cataracts) were observed 
in dogs at the end of the 9 W y  study. 

Chronic Tollcity: In chronic fading studies in mh, dogs, Cynomolgus monkeys (gavage 
study) and mice, famoxadone generally caused decnased body weights and body weight gains 
that were often accompanied by deueased food consumption and food ctliciency. A mild 
nncnnativc hemolytic anemia was rermlarly observed. Secondarv cffecls of the anemia were - .  
frequently observed. in the spleen, bone marrow and liver. ~amox&ione frequently induced a 
mild hepatotoxicity in mated animals characterized by ekvated Levels of clinical chemimy 
enzymes indicative of liver damage an& by histopathological lesions in the liver. Adaptive 
hepatocellular responses indicating stimulation of the liver m i c r o m ~ x i s o m a l  enyme 
system were also regularly observed, but were not considered to be advme effects. In a I-year 
chronic feeding study in does, famoxadone induced treament-related cataracts in the lens in 
male and femaic dogs. ~mibnent-related camacts in the lens of the eye w m  not observed in 

2 
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the chronic feeding study in nts or in the I-year gavage study in Cynomolgus monkeys or in the 
carcinogenicity study in mice. Both the anemia and the hepatotoxicity were mild and did not 
significantly compromise the overall health status of tbe treated animals. 

Caretnogealdty: In carcinogenicity studies in rats and mice, funoxadone did cot dcmonsinte 
evidence of carcinogenic potential. Famoxadone is classified as 'not llely to be wcinop.enic to 

Developmental Toxicity: In a developmental toxicity study in rats, no developmental toxicity 
was observed. In a develomnmtal toxiciw studv in rabbits. an incressed incidence of abortions 
was obswed. The does ihich aborted a& had markedly dcneased body weight, body weight ~. 
gain and food consumption. Since it could not be de&d whether thc ab&ons were due to 
m a m l  toxicity or due to an effect on reproductiveldevelmmental mechanisms, the docs and 
fetuses were wosidered to be equally sensitive to the test &aterial. There was also an equivocal 
increase in % postimplantPtion loss and mean number of resotptions per doe in this study. The 
results in the two developmental toxicity studies demonstrated no quantitative or qualitative 
evidence of increased susceptibility of fetuses or pups as compand to adults. 

Reproductive Toxicity: In a 2-generation reproduction study in rats, demased body weigbts for 
F, and F2 DUDS were observed throughout lactation, but no d u c t i v e  toxicity was observed. 
The ~ 0 G ~ f o r  offspring toxicity &s detnmincdto be 800-ppm (44.7 mgkfjday for males and 
53.3 mgkglday for females), while a L0AE.L for Rpmdunive performance was not observed. 
The N O E L  for repmductive performance is 800 ppm. The results in the reproduction study 
demonstrated no quantitative or qualitative evidence of increased susceptibility of fetuses or 
pups as compared to adults. 

Nnrrotoxidty: In an acute nnuotoxicity study in rats, equivocal evidence of a possible slight 
nnuotoxic effect at the limit dose of 2000 mglkg was observed. In this study, an increased 
inc~dence of palpebral (eyelid) c l w  m the-13:wcek fcedlng study ln dogs of myotonlc 
twinhine in the hi& dose level male and female antmals In none of the othn toxic~tv studies - - 
with famoxadonc, including a subchronic neurotoxicity study in rats, were t h m  any 
toxicologically significant evidence of treatment-related neurotoxicity. 

Mutaeenleihr. Famoxadonc mav have a woak muwenic mcntial but thii is not considered to 
be to~colo&cally significant. 1 d b  gme mutation &es, -Its were negative. In thne 
chromosome akmtion studies a weak clastoacnic effect was observed in two in vim 
chromosome aberfation studigin human lym~bmy~es, but in an in vivo micronudeus study in 
mice usme bone m m w  cells. the results were nceative. In fouf unscheduled DNA svnthesis - - 
(LIDS) studies, although a positive response was observed m an in virro unscheduled DNA . . - .  
synthesis (UDS) assay in primary rat hepatocyte cultures, results in two repeat studies were 
negative. Also. results in an in vivo/in virro UDS assay in primary rat hepafocyie cultures 
dcnved xiom G l c  rats gwcn  oral doses of famoxado& w& negative. 
Chroulc Reference Dost (<RID) In a 13-week subchronic oral study famoxadonc was 
administered by diet to 4 beagle dogdsndgmup at doses of 0,40,300, or 1000 ppm (equal to 0, 
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1.3t1.4, 10.0110.1, or 23.8n3.3 ngkglday in malcs/fmmles). The dope and endpoint for 
establishing the cRfD is based on a LOAEL of 1.4 mg/kg/day, based on treatment-related 
microswpic l a  lesions (cataracts) in eyes of female dogs. A NOAEL could not be determined. 

Uncahinty Factor(s): 1000 (10X for inter-species extrapolation, 10X for inha-spwies variation; 
and an additional IOX for the use of a L O ~ L  and the use of a subchronic stud;. This endpoint 
is baaed on an oral studv. which is the route of interest for a dietarv risk estimate. This studv and 
endpoint were seleeted'btc8use they would address the concerns fd toxic effects observed all 
the other available studies for this chronic risk assessment. 
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TABLE 1. Physlcochemlcal 

Parameter 

ColorPhysical state 

Molecular Smcture 

Melting pointlrange 

pH of 1% aqueous suspension 

Density or specific gravity 

Water solubility (20°C) 

Properties of Famoxadone 

Value 

Pale cream powder 

p J q i ' p 0  \o 
!' 

140.3- 141.80C 

6.56 at 20°C 

D ~ O .  = 1.310 glmL 

""t",ficd 
una 

52 
2 143 
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Toxicolomcal Characteristics: 

TABLE 1. Phydcochemicd 

Parameter 

Solvent solubility (20%) 

OctanoUwater partition 
coefficient (L) 

Vapor pressure at 20°C 

Henry's Law Constant 

Dissociation constant @K,) 

Propertier of Famoudone 

Value 
3 191 
J 243 
7 111 
9 38 

Sabn UL 
.EM(K 174 
YItO~iUilc 125 
dichlommcthur 219 
ethyl .FN(s I25 
h n u x  0.0.76 
mahual 100 
Iatanol 1.87 
m l m c  133 

di larlbiSP 
3.0 4.59 * O M  
5.0 4.80 t 0.13 
7.0 4.65 t 0.40 
9.0 5.55 * 0.26 

6.4~10" mPa (4.8~10" mm Hg) 

4.6~10" Pa m3 mar', pH 7 

Expected to be w d y  basic. Tho dissociation constant 
could not be measured or inferred trom solubility M 

orrPnol water partition cnefficient. 
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Table 2. Acute Toxicity of Farnoradone Technical (Selected Stodies) 

Toxicity 
-0ry 

IV 

m 

IV 

In 

Guideline No./Study T m  

870.1 100 
Acute oral, rats 

870.1200 
Acute dermal, rabbits 

870.1300 
Acute inhalation, tats 

870.2400 
Primary eye idtation, rabbits 

MRID No. 

44302407 

44302409 

44302410 

4430241 1 

Results 

M: LDa =>SO00 mgkg 
F: LDm = >5000 rngikg 

M: LDja = ,2000 mgkg 
F: LDa = >ZOO0 mgikg 

M: LCm = >5.3 mglL 
F: LC* = >5.3 rngn 

Moderately irritating 
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F70.2500 
Primary skin initation, rabbits 

870.2600 
Dermal sensitization, guinea pig 

870.3100 I NOAEL = M: 62.4 mg/kg/day. F: 79.7 mgllrglday. 
90-Dav oral tox~c~fv. LOAEL = M: 534 mckwdsv b a d  on mild hemohtic anemia with 

Table 3 Toricity P r o l e  of Famoxadooe Technical (Selected Studies) 

- - ,  
mice secondary nxpmcs in splccn and mild bepatotoxicity in the liver. 

F: 757 mg/kg!day based on mild hemolytic anemia with secondary I 

44946205 

44302413 

Guideline N o j S ~ d y  
T w  

870.3100 
90-Day oral toxicity. 
rats 

1 I r e w m  in spleen and mild hepatotoxicity in the liver. I 

Results 

NOAEL = M: 3.3 mgkg/day. F: 4.2 mgllrglday. 
LOAEL = M: 13.0 mg/kg/day based on mild hemolytic anemia and 
decreased glucose. F: 16.6 mgkglday based on decreased body 
weight gain, food consumption, and food efficiency; mild hemolytic 
anemia and decreased zlobulin. 

870.3 I50 I NOAEL= M: 1.3 mg/kgIday. F: 4 . 4  m&B/day. 
90-Dav oral toxicitv. LOAEL = M: 10.0 mn/lt~/dav based on lens cataracts in eves. At I 

Moderately irritating 

Non-sensitizer 

28-Day dermal 
toxicity, rats 

In 

NA 

- - .  1 23.8121.2 m@kg/day, also myotonic twitches (starting on bay 21); 
deneased bod&elght, bod; weight gat!, food com&ptioi  and 
food efficiencv: sliaht anemia and hvrmkalcmia. F. 1.4 mg./k~/day .. - - - .  
based on lens cataracts in eyes. At 101 mg/kB/day, no additional 
effects. At 23.3/20.1 mgntg/day, same effects as for males at 
23.8R1.2 mgkglday. 

NOAEL = M: 250 mg/lg/day. F IOOOmgkglday. 
LOAEL = M: 500 mpkrudav based on increased alkaline - - ,  1 phosphatase, alanine aminotraosf- and sotbirol dehydrogaass; 

hepatotoxicity in the liver. F: none (>lo00 m&/day).  
irritation in M or F. 

L870.3700b I Maternal NOAEL = 350 mgllrg/day. I 

6 

870.3700a 
Prenatal developmental 
toxicity, rats 
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Maternal NOAEL = 250 mgllrglday. 
LOAEL = 500 mg/Lg/day based on traosient decreased body weight 
gain and food consumption. 
Developmental NOAEL = 1OOO mg/kB/day. 
LOAEL =none (>I000 m w d a y ) .  



DuPont-16101, Revision No. 1 

Page 128 of 137 

Renatal deveiopmeotal 
toxicity, rabbits 

870.3800 
Reproduction and 
fertility effects, rats 

870.4100b 
Chronic toxicity, 
dogs 

870.4100 
Chmnic toxicity, 
Cynomolgus monlrcys 
(I-year gavagc study) 

870.4200b 
Carcinogenicity, 
mice 

870.4300 
Combined chronic 
toxicitylcareinogenicit 
Y. rats 

870.5100 

LOAEL = IMX) mglkglday based on abortions; decrraced body 
weight, body weight gain, and food consumption; and abnormal 
stools. 
Developmental NOAEL = 350 mglkglday. 
LOAEL = IMX) mgllglday based on abortions and equivocal 
increases in postimplantation loss and mean morptions per doe. 

ParentaUSystemicNOAEL= M/F: L 1.3114.2 mgllglday. 
LOAEL = MIF: 44.7153.3 mgkglday based on d e d  body 
weight, body weight gain, and focd consumption; and 
hepatotoxicity in the liver. 
Reproductive NOAEL = M E  44.7153.3 mgIkglday. 
LOAEL = M/F: none (M4.7153.3 mgllg/day). 
Offspring NOAEL = M/F: 11.3114.2 mgllglday. 
LOAEL = MIF: 44.7153.3 mgkghiay based on decreased body 
weights for FI and F2 pups UVOughout lactation. 

NOAEL = M: 1.2 mgniglday. F: 1.2 mglkglday. 
LOAEL = M: 8.8 mglkglday based on lens uuanetp in eyes. 
F: 9.3 mgkglday based on lens cawacts in eyes. No other advme 
cffects were observed in M or F. 

NOAEL = M: 100 mgkglday. F: 100 mglkglday. 
LOAEL = M: 1000 mg/kg/day based on mild hemolytic anemia 
with secondary responses in spleen, liver and Lidney, and sinus 
dilatation in spleen. F: 1000 mgkglday on mild bemolytic 
anemia with secondary responses in spleen. liver and kidney; and 
sinus dilatation in spleen. 
No evidence of lens cawacts in eyes ofM or F. 

NOAEL = M. 96 mgkgiday. F: 130mgllglday. 
LOAEL - M: 274 mglkglday based on alight hepatotoxicity in the 
liver; no anemia. F: 392 mglkglday based on amyloidosis and slight 
hcpatotoxicity in the liver; no anemia. 
No evidence of urclnogenldty in M or F. 

NOAEL = M: 8.4 mgkglday. F: 2.2 mgIkg/day. 
LOAEL = M: 16.8 mgllglday based on slight hemolytic anemia 
with compensatory erylhropoiesis and secondary respom in 
spleen and bone marrow; and mild hepatotoxicity in the liver. F: 
10.7 mgkglday based on decreased body weight gain and slight 
bemolytic anemia. At 23.0 mgkglday, also secondary responses to 
anemia in spleen, bone marrow andlor liver, and mild bepatotoxicity 
in the liver. 
No evidence of ePrcinogenlcily La M o r  F. 

Negative without and with S-9 activation up to limit d m  of 50M) 
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cnmtions e200 pg/mL without S-9 

synthesis (prim. rat 

Acute neumtoxici 
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Chemical-specific data for assessing human exposuns during psticide handling activities 
were not submined for famoxadone. Therefore, the Agency used Pesticide Handlers Exposure 
Database (PHED V I .  I) to assess handler exposure. Based on thc application a s  and uses. 
exwsures are exuected to be short- and intermediate-term in duration. Since both dermal and 

rats 

870.6200b 
Subchronic 
ncurotoxicity screening 
battery, rats 

inklation endpoks were based on the same toxicological effects for short- and intermediaw 
term exposures, the routespecitic MOEs were combined into a total MOE. All MOEs for 
handlers were gnatex then the target MOEs of 100 (short term) and 300 (intermediateterm) and 
therefore do not ex& the Agency's level of mncem. The Aeencv is imoosine a re-entrv 

day 1 only). F: none (22000 m&). 

NOAEL =M: 11.7 mgikglday. F: 14.4 m w d a y .  
LOAEL = M: 47 mgikglday based on dsrrastd body weight, body 
weight gain, food wnsumption and food efficiency. 
F: 59 mgikglday based on dareased body weight. body weight 
gain, food wnsumption and food eEciency. No evidence of 
ncmtoxicirj in M or F. 

~ntcrval of 12 hours for the ~ & o s  SODF product The ~~ency-wlialso 6 reqmnog on product 
labels personal protect~ve equtpment (PPE) required by the Worker Protect~on Standard (WF'S). 

- For short-term (1-30 davs) occu~ational dermal and inhalation exwsures. h e  toxicolow 
f 

-. 
endpoint was s e l d  from the-s;bchrdnic feeding mdy in dogs in whicb myo&ic hvitches 
were observed in male and female does at the hiehest dose tested 123 W d a ~ )  startinn on dav . - - ., 
2 1. The next lower dose in this study-(10 mgikpjhay) was the dose selected for the short&m . 
risk assessments. The cataracts observed in the eyes of dogs in this study and in the chronic 
feeding sbldy in dogs did not occur mlil after 8 weeks (56 days) of exposure and therefore wen 
not an w ~ r o ~ r i a t e  endwint on which to base a short-term (1-30 days) risk assessment. For short- .. . 
term exposunq the target Margin of Exposure WOE) is 160. ~or iokedia te- term (1-6 
months) and long-lenn (% months) occupational dermal and inhalation exposures, the toxicology 
endpoint was selected from the same subchronic feeding study in dogs, but was based on 
microsco~ic lens lesions (cataracts) observed in the eves of female dom at the W W  of 1.4 
mgIkglday. This doseJendpoint/st;dy was also selcctkd for long-termdietary risk-sment. 
For intermediate-term exposures, the target MOE is 300. This MOE includes the ~nventional 
factor of 100 and an additional factor of 3 since a LOAEL. rather than a NOAEL. was selected for 
mk  assessm~nts. FOI long-term exposures, the target MOE is 1000. This MOE includes the 
conventional factor of 100 and an additional factor of 10 for the use of the MAEL and dose from 
a subchronic study for long-tenn risk assessment For dermal exposures, a 5% dermal absorption 
factor was used. For inhalation exposures, a 100% inhalation absorption factor (default value) 
was used. 

At this time, only a@iculnnal uses have been proposed for famoxadone. There are no 
uses that would result in residential or recreational exposures. kgessments addressing residential 
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and rareational risks are not w m t e d  at this time. 

,4a~reeate Exwsure and Risk Characterization. 

1bc currently proposed uses for famoxadone encompass only agricultural use sites. 
Thmforc, when addnsstna a m g a t e  cxrmsurcs, only the diclary pathways of fwd and &inkkg - -- - 
water were considered. No appropriate endpoint attributable to a iingle o i l  dose was identificd 
in the available toxiwlom studis on famoxndone. Therefore. an acute anarenatt risk asscssnnnt -- - 
for famoxadone is not w-&anted. 

Dtetary e x p s m  and risk estimates me evaluated ustog Betary Evaluation Model, 
Version 1.3 (DEEM-FCID) These ex~osun estimates are based on averanc field ma1 rcs~dues 
but retain the conservati~e~ksum~tionof 100% crop tnated and should be-considered moderately 
refined. 

For crmhidning exposure IO restdues of famoxadonc in drinking water. the Agency bar 
calculated Dnnk~ng Water Levels of Comparison (DWLOCs). These values are the maximum 
concenwtion ofa chemical that occur in drinking water after tdang into account exposwrs to 
residues h m  othn ~athwavs and sources. The DWLOCs arc corn& aaainst the modeled 
esnmated envtmnmental co~cenhattons (EECs) DWLOC values that are&ter than the EECs 
tndtcete tbat aggregate exposures are unl~kely to cxcccd the Agency s level of wnccm 

As show m Table 4, the DWLOCs for (he general U.S. population and all of the 
rc~csenlattve woulatton submouos modeled bv DFFM-FCID are m a u r  than both the s& 

Famoxadone has b a n  classified as not likely to bc carcmogetlic to humans. As such, a 
cancer aggregate risk assessment is not warranted. 
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Table 4. Chronic DWLOC C.ia18tions. 

DWLOC 
~ l g L ) ~  

31 

12 

Population 
Subgroup 

Genaal U.S. 
Population 

All Infants, 
(c 1 year old) 

mgkslda 
Y 

0.0014 

0.0014 

Max water Gmund Surface 
FoodExp Water Wata 

EEC EEC 

0.000505 

0.000175 

O.MM895 

O.OOIU5 

0.23 

0.23 

0.47 

0.47 
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Human health aggregate k k  assessments have been conducted for acute aggregate 
exposwe ( f d  + drinking water) and chronic a w g a t e  exposure (food + drinking water). Shon- 

Tsble 4. Chmnlc DWLOC Cdeul~tionr. 

, intermediate-, and long-term aggregate assessments were not performed, since thcre are no .. . 
registered or proposed residential uses. A cancer risk asscssm&t was not performed, b a s e  the - Aacncy classified famoxadone as 'not likely to be carcinogenic m humans.' All agmgate 

DWUX: 
&@Ib 

3.4 

Population 
Subgroup 

Children, 
1-2 y m  old 

. . .. . 
exposure and risk estimates are below the ~ g e n c ~ ' s  level i f  concern for the scenarios listed 
above. 

' Maximum water exposure (mgikg/day) = [(chronic PAD (mgikglday) - f d  exposure 
$mg&glday)l 

DwLOCbgL) = [maximum water exposure (mgikg/day) x body weight (kg)] [water 
consumption (I.) x 105 mg/ug]. Consumption = 1 Uday for populations <I3 years old and 2 
Uday for populations r 13 yeam old. Default body weights = 70 kg formales 2 13 years old 
and general U.S. population, 60 kg for females 2 13 y e .  old, and 10 kg for all others. 
Values are rounded to 2 significant figures. 

Hydrolysis 

m M d a  
Y 

0.0014 

The half-life for famoxadone is 3 1 - 41 &ys in pH 5 solution, 2 - 2.7 days in pH 7 
solution, and 1.55 - 1.8 hours in pH 9 solution (m the dark at 25°C. sterile aqueous buffered 
solutions). Hydrolysis of the parent compound is pH dependent and the rate of degradation 
increases with increasing pH. Under neutral to basic conditions hydrolysis would likely be a 
significant mute of degradation. 

Aqueous Photolysls 

FoodExp 
mg/kg/day 

0.001057 

The half-life for famoxadone in irradiated solution (pH 5) is 1 .I - 1.9 days (equivalent to 
2.6 - 4.6 days of nahml sunlight) and in the darL wnml is 41 days. 

SOU Pbotolysis 

'Ihe half-life for famoxadone in inadiated soil is 3.3 - 4.9 days (after correction for dark 

11 

Max Water 
Exp 

mg/Lg/&f 

0.000343 
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controls equivalent to 9.5 - 16.2 days of natural d i g h t )  
Mobility 

Famoxadone is of slieht mobilitv usin= the zeneral classification scheme of McCall. The 
~ ~ ~ ~ ~ ~ -~~~ 

mobility of famoxadone, at nominal coicentrhona'bf 5.0, 10.0. and 25.0 ng/mL, was invcstigatd 
in thne soils (sand. sandy loam, and sandy clay loam). &values rmged born 71.3 - 109.8 for the 
sand soil (2.29% 0,s.); 33.9 - 51.9 for the sandy loam soil (1.34% o.c.), and 16.5 - 29.4 for the 
sandv clav loam soil (0.58% o.c.): lln values ranged from 0.737 to 0.831. Followinz adsomtion. . . 
L valucs wcrs 389dfor the sand soil 3300 for& sandy loam soil, and 4030 for tbe sandy clay 
loam soil. 

Field Dissipation 

In four diffmnt T m t r i a l  Field Dissipation Smdics (thne U.S. snrdies, one Canadian 
studv). famonadone had dissioation half-lives ranpine from 6.5 - 32.9 davs. Famoxadone was not 
detec;ed (detection limit - 0.&7 ppm) below the k i m  soil depth at anGf the s i b .  

Bioaccumul~tioo 

The accumulation of famoxadone in two diffesmt ("C labeled indiffmnt rina positions) 
p v m ~ l e  blueglll sdxsh  lndtcatcd bloconceatration factors of 971X - 128hX for the ed~ble hssue. 
3327): - 3608X for the noncdible twue. and 2434): - 3425X for (hc whole fish l~gcues 

Depuration was rapid with 50% of the t o k  residues accumulated by exposure day 28 climinatcd 
by day 2 of the dcpuration period. Because of the rapid depuration of famoxadone, 
hi~tccumulation is not expected to be a significant coneem. 

Spray Drift 

No famoxsdone-dfic studies w m  reviewed. Drmlet size ~wcmrm (201-1) and drift 
field evaluation (201-2) &dies arc required since tamoxado& may be*applied &xiall;. 'The 
registrant. 8.1. DuPunt de Nemours is mcmbcr of the Spray ~ r i i ~ a s k f o r c e  (sDTF), a 
membmbio of U.S. oesticidc rcmshants. The Aemcv ha. becn work~nn with the SDTF.EPA 
Regional offices and State ~ead-~gencies for regulation and o b n  parlies to dAelop 
the best mrav drift manaeemmt ~ranices. The Aeenw has comdeted its evaluation of the data - .  
base submined by lkc s ~ T F  and'is developing a policy on how to approplately apply thc data 
and the AqDRlFT computer model lo ~ t s  risk assessment for ptrcides applied by air, orchard 
a~rblast and gound hydra~lic methods. Aftcr the policy is in place. the Agency m a y  impose 
funhcr lrfincments in the mray dnR mananmcnt practice8 to d u c c  off-targc~ drifl and nsks 
associated with aerial as well & other appbation where appropriate. h e  to risks 
associated with exwsures via 4my drift. ~roduct labcls should include a m n p ,  mfonxable . . 
statement to avoid'off-target spkidrift. 

- 

12 
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ECOLOGICAL CHARACTEmcs 

Acute Frahwater Fish 
Bluegill -LCs- 13 (9.3,ZI)lrgn NOAEC-9.3 p g 5  
Rainbow trout 96-hr LCa = 12 (5.2.72) pgR. NOAEC = 5.2 ug/L 

Acutc -e Fish 
Shapshcad minnow 96-hr LCm = 49.4 (44.1,56.1) p g 5  NOAEC = 27.7 pgR. 

Chronic (Early-Life) Fnshwater Fish 
Rainbow trout NOAEC 1.4 uglL LOAEC = 4.1 11gR. 

Chronic (Early-Life) EsbdnJMarinc Fish 
Shcepshead minnow NOAEC 5.6 pg!L LOAEC = 1 1.2 pg/L 

Acute Freshwater Invcrtcbralcs 
Daphnia mngna 48-hr ECa = 11.8 (10.1,14.5) u a  NOAEC=3.5 rgR. 
Chironomus riparius Pore water concentrations: 

28day EC,= 15 (12.7,182) mgL NOAEC c 0.55 mgL 
Sediment concenhations. 

28-day ECJO = 2.4 (2.0,2.8) mgikg NOAEC 4 . 0 7  mgkg 

i ' Acute EsluarinclMzubc Invcnebratcs 
Eastan oyster (Shell deposition) 96-hrECs = 1.6 (1.0.2.7) pg/L NOAEC < 1.lOpgL 
Mysid shnmp 96-hr EC, = 3.8 (2.2.4.9) 1rgn NOAEC = 2.2 @gO. 

Chronic (Lifbcyelc) Fmhwater Invutebte 
Dophnia nregno NOAEC - 0.085 pgL WAEC = 0.29 p g 5  

Chronic (Life-Cycle) EslwinelMarine Invertebrate 
Mysid shnmp NOAEC = 0.83 rgR. WAEC = 1 . n  

14-dav ECm >81 uPR. NOAEC = 8lupR. " 
Ske l e rono~  cosrahrm 120-h; ~ ~ ; > 7 5  ;h NOAEC = 75 ;& 
S e l e m m m  ccrpn'cornuhim 120-hr ECm = 23 (12.29) pg/L NOAEC = 3.9pg5 
Nav tcu lape~ i~ /a ra  12OhrECa "13 (9.6.19.0) g g 5  NOAEC <9.87p& 
Ambaenaflos-aquae 12&k ECs >84.3 pgIL NOAEC =42.6 ug!L 

Avian Acute Single Oral Dose 
Bobwhite quail LDm > 2250 mglirg-bw NOAEC = 2250 mgkg-bw 
Bobwhite quail LDa > 61 1 mgkg-bw NOAEC = 66 mgkg-bw 

Avian Acute Dietary 
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Bobwhite quail LC% > 5620 mgkgdiet NOAEC = 5620 mgkgdiel 
Mallard duck LCW > 5620 mg/kgdict NOAEC = 5620 m a d i e t  

Avian Chronic 
Bobwhite quail NOAEC = 4 mg kg-diet LOAEC = 252 m&gdin 
Mallad duck NOAEC - 46 mgkgdin  LOAEC - 252 mgkg-din 

Eanhworm 
Eireniajetida mdrei Idday LC* = 470 mgkg-soil NOAEC < 62.5 mg&soil 

Tmcstrial Plants 
Spwics studied wae: common onion, wm, winter wheat, sorghum. sugar beat, soybean, pea, 
tomato, cape, cucumber. For all endpoints in the emergence study and the vegetative vigor d y ,  
the ECx I. 0.187 Iblacre andtheNOAEC = 0.187 iblacre. 

Agmcy analysis indicates that famoxadone pnsents thc mtcst risks m fish and aquatic 
mverkbratcs through spray drifl and runoff in the d~soolvcd pbasc as compared m the other 
taxonomic groups cva&ted in this assessment. 

For aqunnc and laresmal plants, LOCs arc m t  exceeded for the proposed us- of 
famomdone In thos nsk assessment, modeltog results &d not nndacatc pomhal conccms for 

/- quatic or lamseial plants. 

ENVlRONMENTAL RISK MlTlGATlON 

Tbe Apencv bas conducted s scrosnine level analvsis to assess uotmtid ~ooloeical risks 
posed by famixadone. The eeceedance of e <Q doc8 no;nccssarily kdicate 'high riik' to a 
-ies as the RO is not an abrolvle estimate of the l i k c l i h d  maanimdc, or severity of risk. 
Inputs Into tba screening level assessment w m  dmgnatcd m ov&sumau likely ex.porwes and 
cffcsts of farnoladone G ~ v m  the slight ex&ences of the Roo and the nsk mlhgnhon that mll 
be imposed for famoxadonc, the believes that potential coological risks are low. 

FRESHWATER FISWBNERTEBRATES. Based on a swecning level analysis, tho Endangered 
Soeciw LOC and Acute Restricted Use LOC for fmhwatu fish and invmebrates an slizbtlv 
e;cwled Acutc Fnsh RQs ard Amre lnvmcbme RQs m g e d  6om 0 04 - 0 24 ~hron; Fnsb 
RQs range4 from 0 08 - U 24. wblle Chromc Invertebrates RQs ranged M 2 47 - 8 35 

ESTUARD\wARME RSWINVERTEBRATFS Rased on a -mng level analys~s, the 
E n d a n a d  S w l a  LOC for csruannumannc fish was cxcadcd for Flonda t ~ l l ~ l o u .  Ronda 
peppers, and Maine potatoes. The Endangered w i e s  LOC and Amtc Rcshictcd Use W C  for 
csruariodmarine invensbrates was exceeded in all scenarios; however, there are cumm11y no 
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federally listed endangered estuarine invertebrates. RQs ranged from 0.01 - 1.81. C h i c  RQs 
ranged ~IOUI 0.02 - 0.86. 

AVIAN: Based on a d g  level analysis, Chmnic RQs for herbivorous birds, inseclivorous 
birds and herbivorous mammals exceeded thc LOCs from cxposun to famoxadone residues m 
wildlife food tterns indicating potential for chronic risks. Chronic ROs ranged from 0.3 - 4.7 at ~~~- ~ ~~~ 

the estimated maximum mid& levels, and ranged fmm 0.1 to 1.70 aithe &dieted mum residue 
levels. Shon grass eating birds had the highest RQs of 1.7 at the estimated mean residues level 
and 4.7 at the estimated maximum residue level, these an the only exceedances of the Avian 
Chronic LOC. For chronic exposun the predicted mean midue is the amropriate level for risk .. . 
assessment The only Endangered species that feeds exclusively on shon grarses 1s native to 
Hawall and the Commdlhes that famoxadone 1s reaisvred for use on are ~rnerallv not mm lo - - , - 
that area 

h4AhDvWLS: RQs were not calculated to evaluate potential acute risks IO mammals because of 
the low toxicity to mammals (LD* >SO00 mgikg). Acute risk is low at the proposed application 
rates. Chronic effects are not expected for mammals using anticipated mean residue lcvels, which 
is the appropriate level for use in a chronic analysis. 

BENEFICIAL INSECTS: Famoxadone may have negative effects on beneficial insects (e.g.. 
hoverfly and gem lacewing). The Agency has concerns with the potential for negative impacts 
on endangered insects. 

r 
ENVIRONMENTAL RISK MITIGATION: The Agency believes that famoxadone presents the 
greatest risk to fish and aquatic invertebrates through spmy drift and nmoff in the dissolved 
phase. In order to mitime this risk the Aeencv will be reouirine use limitations. label wamin~ - ,  . - 
statements and101 res&tions on the end-use product label: 

** Maximum number of use per season - The Agency is reshicting the maximum number 
of applications per season to six and limiting the maximum seasonal use rate. 

** The Agency will quire spray drift language on all enduse products. 

** The Agency will also require a beneficial insect warning statement on all end use 
products. 

In addition, the Agency will he requiring a 25-foot vegetative buffer ship around h-enld 
fields. While the Anency cannot quantify the rcduction ln risk to non-taqdcndangercd species - .  
resulting from this restriction on &e use,.it should significantly reduce th; poteutiaifor spky drift 
andlor lunoff. which are the maior wncmu.5. The Aeencv also notes that this orduct has a - .  
relatively low seasonal maximum use rate compared to w n t  alternatives. 

Famoxadone is an alternative to other Iimdcides some of which mav have hieher seasonal - - 
use rates, a different maximum number of applications, or shorter re-treatment intmrals. Thus 
while the Agency cannot sbictly compare the RQs &om those various fungicides the Agency does 

15 
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note that the issues with this fungicide arc similar and that the RQ for the same use site an 
commmble. ?be Aeencv believes thal by nstriclinz the maximum wawnal use ratc and bv 
m i o y i n g  the we ofv&ctntive bufier a&. ach~-ccological risks prc sigdflcanfly low&man 
model cstimater. 

The Agency notes that W o n t  is  a member in ths FFRA Endangered Spccia Task Force. 

SUMMARY OF DATA GAPS 

p 
835.1220 163.1 LcachmyAdsorpl~odD~~rpticn (one dditid soil type which should be 

hn--d than those ~nviousl; tcslcd - which were sand &A- and . . 
~ n d $ c l a ~ ~ o a m )  

850.1075 72-1 Acute h h w m a  fish (R.iobow W t )  guideline study using the end-ure . . - 
produn 

850.1735 Whole dimmt acute toxicity invpDbme, fmbantcr (chimnomids, the 2Sde.y 
tcst 

850.3020 Hoosy-bee acute mnlacl wilb the end-use produn 
850.3030 Honey Bee Toxicity of midues on foliage with the end-uscpmduct 

Contacl pmoo at USEPA 

Mailing .ddrrss: 
Cynthia Gilcs-Parker 
Pmdwt Managu (22) 
Environmental Rotcction Agmcy 
Office ofpcsticide Programs 
Regismlion Division (7505C) 
Fungicide Braneh 
1200 Pennsylvania Avenue, NW 
Washington, D.C. 20460 

O f i u  losation and tslcphons numbsr: 
Room 249. Cryad Mall U2 
1921 Jeff-n Davis Highway 
Arlington, VA 22202 
703-308-7740 
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