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Tau-Fluvalinate ‘ RED: Residue Chemistry Considerations Barcode: D300204

Executive Summary

Tau-Fluvalinate cyano-(3-phenoxyphenyl)methyl N-[2-chloro-4-(trifluoromethyl)phenyl]-D-
valinate] 1s a broad-spectrum contact, stomach insecticide currently registered by Wellmark
International. Tau-Fluvalinate is sold in the U.S. under the trade names Apistan® and Mavrik®.
The 10.25% impregnated materials (Impr) formulation is the only tau-fluvalinate formulation
registered for food/feed use. The Impr formulation is registered as insecticide strips for use
inside beehives to control a parasitic mite. In addition, a 2 1b/gal emulsifiable concentrate (EC)
formulation 1s registered for use on carrots grown for seed, which has been classified a nonfood
use.

The name *“fluvalinate” is currently the common name for the racemic mixture of the 4 isomers
of cyano-(3-phenoxyphenyl)methyl N-[2-chloro-4-(triflucromethyl)phenyl}-valinate;
“tau-fluvalinate” is the term used for the half resolved mixture (2 of the 4 1somers). Both
fluvalinate and tau-fluvalinate are covered under PC Code 109302; however, the chemical name
listed in 40 CFR for fluvalinate actually refers to the half resolved mixture. The tolerance
expression should be revised to reflect the correct common name and the CAS name as follows:
“Tolerances are established for residues of the insecticide tau-fluvalinate [cyano-(3-
phenoxyphenylymethyl N-[2-chloro-4-{trifluoromethyl)phenyl]-D-valinate]”.

In discussing the residue data, the tau-fluvalinate name was used when it could be determine that
the data were actually for the half resolved mixture; otherwise, the name fluvalinate was used.

The nature of the residue in honey 1s adequately understood. Currently tolerances are expressed
in terms of tau-fluvalinate per se. The current tolerance expression is adequate. A single
tolerance is established under 40 CFR §180.427(a) for residues of tau-fluvalinate [referred to as
fluvalinate], in/on honey at 0.05 ppm. Adequate data are available to reassess the established
tolerance for honey at the same level. However, based on the available data, the established
tolerance may be reduced from 0.05 ppm to .02 ppm.

A GC/ECD method is available for the enforcement of tolerances for residues of tau-fluvalinate
in honey; this method has been forwarded to FDA for publication in PAM Vol. II. This method
has a limit of detection of 0.01 ppm.

The Chemistry Branch completed the Fluvalinate Phase 4 Review on 1/16/91. A Fluvalinate
Data-Call-In (DCI) Notice was subsequently issued 4/12/91. At the time the Fluvalinate Phase 4
Review was issued, the registrant had stated that the use on cotton, the only registered food/feed
crop use at that time, would not be supported. The information contained in this document
outlines the Residue Chemistry Science Assessments with respect to the Reregistration Eligibility
Decision (RED) for tau-fluvalinate.
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Tau-Fluvalinate

RED: Residue Chemistry Considerations

Barcode: D300204

Regulatory Recommendations and Residue Chemistry Deficiencies

HED has examined the residue chemistry database for tau-fluvalinate. There are no residue
chemistry issues that would preclude reregistration of tau-fluvalinate for use in beehives.

Background

The PC Code, nomenclature, chemical structure, and physicochemical properties of
tau-fluvalinate are listed in the tables below.

Tau-Fluvalinate Residue of Concern.

Chemical structure

a o N
-
: P
FC” He cH, ~

Common name Tau-fluvalinate

Molecular Formula C,H,,CIF.N.O,

Molecular Weight 502.93
[UPAC name {R3)-a-cyano-3-phenoxybenzyl N-(2-chloro-e, o, a-trifluoro-p-tolyl}-D-valinate
CAS name cyano-(3-phenoxyphenylimethyl N-[2-chloro-4-(trifluoromethyl)phenyl]-D-valinate

CAS registry number 102851-06

-9 (tau-fluvalinate)
69409-94-5 (unresolved fluvalinate)

PC Code 109302

Physicochemical Properties of the Technical Grade Test Compound.

insoluble in water

Density, bulk density, or specific
gravity

1.262 g/ml at 25 °C

Water solubility

24 ppbat25°C

Solvent solubility at 25 °C

2/100 mL at 25 °C

55.31 in methanol

24.05 in octanol

10.8 in isooctane

Miscible at all levels in toluene, acetonitrile,
2-propanol, dimethylformamide, and
1-octanol

Vapor pressure

<1.0x 10" Pa, 25 °C

Parameter Value Reference
Boiling point 164 °C at 0.07 mm Hg Tau-Fluvalinate RED, Product
pH Not applicable; fluvalinate is practically Chemistry Chapter
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Tau-Fluvalinate ] RED: Residue Chemistry Considerations Barcode: D300204

Physicochemical Properties of the Technical Grade Test Compound.

Parameter Value Reference

Dissociation constant, pK, Not applicable due to the instability of
fluvalinate under acidic and basic conditions
and extremely low water solubility.

Octanol/water partition coefficient | Py, >10%, 25 °C

UV/visible absorption spectrum Not available

RESIDUE CHARACTERIZATION

General Discussion on Residue Chemistry of Tau-Fluvalinate

860.1200 Directions for Use

Product List

A 6/30/2004 product registration query of the Agency’s OPPIN database identified one end-use
product (EP) containing tau-fluvalinate as the active ingredient which is registered to Wellmark

International for food/feed uses. This EP, as well as all active Special Local Need (SLN)
registrations, are histed in Table 1.

Table 1. Tau-Fluvalinate end-use products (EPs) with food/feed uses.

EPA Reg. No./SLN No. Acceptance Date | Formulation Product Name
2724.406 07/09/2002 10.25% Impr Zoecon® RF-318 Apistan® Strip
CA960010¢’ - 2 Ib/gal EC Mavrik Aquaflow® Insecticide
CA040022' - 2 Ib/gal EC Mavrik Aquaflow® Insecticide
OR990046'* - 2 Ib/gal EC Mavrik Aquaflow® Insecticide

" The parent product (EPA Reg. No. 2724-478) for this SLN is not registered for any Section 3 use on food/feed
Crops.

! Cancellation of this product has been requested (69FR51286, 08/18/2004; cancellation order to be issued
02/14/2005 unless request is withdrawn).

Use Pattern Table

A comprehensive summary of the registered food/feed use patterns of tau-fluvalinate is presented
in Table 2. A tabular summary of the residue chemistry science assessments for reregistration of
tau-fluvalinate is presented in Table 3. The conclusions listed in Table 3 regarding the
reregistration eligibility of tau-fluvalinate food/feed uses are based on the use patterns registered
by the basic producer, Wellmark International. All currently registered tau-fluvalinate EPs are
registered by Wellmark.

40f 19
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Tau-Fluvalinate __ RED: Residue Chemistry Considerations Barcode: D300204

860.1300 Nature of the Residue - Plants

The nature of the residue for use of tau-fluvalinate in bechives is understood. The registered use
does not involve the direct application of tau-fluvalinate to honey, but involves the possible
transfer of secondary residues from tracking by the bee colony as they make contact with the
insecticide strips. Therefore, the risk assessment team has determined that only the parent
compound, tau-fluvalinate per se, is the residue of concern.

Currently, there are no registered uses of tau-fluvalinate on plant commoditics (use on carrots is a
non-food use). HED had previously concluded (G. Herndon memeo of 2/13/52 concerning
PP#0F(03847) that the available plant metabolism studies with alfalfa and apples were adequate
to support the registered uses of fluvalinate on coffee and pending import tolerances for apples,
kiw1, and oriental pears. The residue of concern is fluvalinate per se. Fluvalinate 1s metabolized
to decarboxy-fluvalinate (minor pathway) or is cleaved to form anilino acid and phenoxybenzyl
alcohol (major pathway), each of which are conjugated to carbohydrates before incorporation
into the carbon pool. HED noted that an additional plant metabolism study would be required to
support the registration of any other uses of fluvalinate (or tau-fluvalinate) on food/feed crops.
The registered use of fluvalinate on coffee has been canceled, and the import tolerances for
fluvalinate are no longer being pursued.

860.1300 Nature of the Residue - Livestock

There are currently no registered uses of tau-fluvalinate on any livestock feed item. Therefore,
data pertaining to the nature of the residue in livestock are not required.

HED had previously concluded that the qualitative nature of the residue in animals was
adequately understood based on the results of acceptable raminant and poultry metabolism
studies (B. Cutchin memo of 6/16/95 concerning PP#0F03347). The residue of concern in
livestock commodities was determined to be fluvalinate per se.

860.1340 Residue Analytical Methods

The requirements for residue analytical methods are fulfilled for purposes of reregistration. A
GC/ECD method is available for the enforcement of tolerances for residues of tau-fluvalinate in
honey; this method has been forwarded to FDA for publication in PAM Vol. II. This method has
a limit of detection of 0.01 ppm. Residue data for honey were collected using this GC/ECD
enforcement method.

Acceptable methods are available for enforcement and data collection purposes for both plant
and animal commodities. The Pesticide Analytical Manual (PAM) Volume Il lists Method I, a
GC method with electron capture detection (ECD), for the enforcement of tolerances for
tau-fluvalinate residues of concern in/on plant and animal commodities. The stated limits of
quantitation are (.01 ppm for plant commodities (except oil) and animal commodities, and 0.02
ppm for oil. These methods are not currently required to support reregistration of tau-fluvalinate,
as there are no registered uses on any plant or animal commodities.
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Tau-Fluvalinate ) RED: Residue Chemistry Considerations Barcode: D300204

860.1360 Multiresidue Methods

The FDA PESTDATA database dated 11/01 (PAM Volume I, Appendix I) indicates that
fluvalinate is completely recovered (average recovery >80%) using multiresidue methods
Sections 302 (Luke method; Protocol D) and 303 (Mills, Onley, Gaither method; Protocol E,
nonfatty). Recovery using Section 304 (Mills Method; Protocol F, fatty food) was variable
(47-96%).

860.1380 Storage Stability

Adequate storage stability data are available to support the established tolerance. Storage
stability studies have been submitted demonstrating that residues of tau-fluvalinate are stable in
honey for up to & months of frozen storage, and in/on apples, cabbage, lettuce, and tomatoes for
up to 8 months of storage.

860.1400 Water, Fish, and Irrigated Crops

Tau-fluvalinate is presently not registered for direct use on water and aquatic food and feed
crops; therefore, no residue chemistry data are required under this guideline topic.

860.1460 Food Handling

Tau-fluvalinate is presently not registered for use in food-handling establishments; therefore, no
restdue chemistry data are required under this guideline topic.

860.1480 Meat, Milk, Poultry, and Eggs

Currently, there are no registered uses of tau-fluvalinate on any livestock feed item, and there are
no registered direct animal treatments of tau-fluvalinate to livestock. Therefore, no residue
chemistry data are required under this guideline topic.

860.1500 Crop Field Trials

The reregistration requirements for magnitude of the residue in/on honey have been satisfied.
Residues of tau-fluvalinate were below the limit of detection (<0.01 ppm) in ail samples of honey
from the brood and super layers, except one, taken 0, 28, 42, and 70 days following placement of
10% Impr strips in bechives; the strips were removed after 42 days, and the honey supers were
not removed during treatment. One honey sample from the brood layer bore detectable residues
at 0.015 ppm. Residues were also found to be <0.01 ppm in honey from hives treated at
exaggerated rates (2-4x) with longer exposure times,

The above data actually represent an exaggerated rate since honey supers remained in place

during treatment (current registration specifies that honey supers be removed during treatment);
however, these were the data used to establish the current honey tolerance.
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Tau-Fluvalinate RED: Residue Chemistry Considerations Barcode: D300204

All previously registered uses of fluvalinate (or tau-fluvalinate) on food/feed crops have been
canceled.

860.1520 Processed Food and Feed
There are no processed food/feed items associated with the registered uses of tau-fluvalinate.
860.1650 Submittal of Analytical Reference Standards

As of 7/20/04, an analytical reference standard for tau-fluvalinate is available at the EPA
National Pesticide Standards Repository.

860.1850/1900 Confined and Field Accumulation in Rotational Crops

Tau-fluvalinate is presently not registered for use on any annual crop; therefore, no residue
chemistry data are required under these guideline topics.

8of 19
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Tau-Fluvalinate

RED: Residue Chemistry Considerations

Barcode: D300204

Table 3. Residue Chemistry Science Assessment for Reregistration of Tau-Fluvalinate (PC Code 109302).

Current
Tolerances
{(ppm) Additional Data
GLN Data Requirements [§180.427(a)] Needed? MRID Nos.
860.1200: Directions for Use N/A = Not No See Table 2.
Applicable
860.1300: Nature of the Residue - Plants N/A No' 00160816 41998801
43122701°
£60.1300: Nature of the Residue - Animals N/A No® 001608157 001625558
43122702
860.1340: Residue Analytical Method
- Plant Commodiries N/A No 001506167 001596508
40823002% 43214110-
43214112° 43254601-
43254602°
- Animal Commodities N/A No'" 001506167 G0159650°
860.1360: Multi-Residue Method NA No See PAM, Vol. I,
Appendix II
860.1380: Storage Stability Data
- Plant Commodities N/A No 20954-EUP-19"
41910302'" 41923501*
- Animal Comraodities N/A No'*
860.1400: Magnitude of the Residue - Water, NA NA
Fish, and Irrigated Crops
860.1460: Magnitude of the Residue - Food NA NA
Handling
860.1480: Magnitude of the Residue - Meat, Milk, Poultry, Eggs
- Milk and the Fat, Meat, and Meat Byproducts None No'® PP#1(25207
of Cattle, Goats, Hogs, Horses, and Sheep established’?
- Eggs and the Fat, Meat, and Meat Byproducts None No' 00150616
of Poultry established'*
860.1500: Crop Field Trials
Root and Tuber Vegetable Group {Group 1)
- Carrot None Not®
established
Miscellaneous Commodities
- Coffee, beans None No'? 400536017 42044201
established'”
- Coftton, seed, and gin byproducts Norne No* 00150616
established"’
- Honey 0.05 No PP#9E3745% 41094001-

41094003 411458015
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Tau-Fluvalinate RED: Residue Chemistry Considerations Barcede: D300204
Table 3. Residue Chemistry Science Assessment for Reregistration of Tau-Fluvalinate (PC Code 109302).
Current
Tolerances
(ppm) Additional Data
GLN Data Requirements [§180.427(a}) Needed? MRID Nos.
860.1520: Processed Food/Feed
- Caffee None No® 40053601 42044201
established
- Cotton None No 00150616’
established"?
860.1650: Submittal of Analytical Reference N/A No
Standards
860.1850: Confined Accumulation in Rotational N/A
Crops s
N/A™
860.1900: Field Accumulation in Rotational N/A
Crops
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Tau-Fluvalinate ____ RED: Residue Chemistry Considerations Barcode: D300204
1. No plant metabolism studies are required to support the registered use on honey.

2. CB No. 510, 6/11/86, F. Suhre.

3. DP Barcode D168401, 2/6/92, G.J. Herndon.

4. DP Barcodes D204144, D204145, and D204179, 3/10/95, G.J. Herndon.

3. Animal metabolism studies are not required to support the registered uses of tau-fluvalinate.
6. CB Nos. 1381 and 1382, 9/29/87, E. Haeberer.

7. CB Nos. 111 and 112, 1/4/85, M. Firestone.

8. CB No. 997, 6/4/86, M. Firestone.

9. CB No. 4416, 12/9/88, 1. Stokes.

10. Animal commodity methods are not required to support the registered uses of tau-fluvalinate,

1L Memorandum of 6/2/83, A. Rathman.
12. DP Barcodes D169773 and 169777, 4/27/92, G.J. Herndon.

13. DP Barcode D166536, 12/4/91, F. Toghrol.

14. Storage stability data for animal comrmodities are not required to support the registered uses of tan-
fluvalinate.

15. The established tolerances for these commodities were revoked on 07/31/02.

16. There are no registered uses of tau-fluvalinate on any crops with livestock feed iterns.

17. Data were submitted in support of PP#1G2520/F AP#1H5304 and were reevaluated in Reference 7.
18. The SLN uses of tau-fluvalinate on carrots grown for seed have been determined to be a nonfood use.
19. The previously registered use of fluvalinate on coffee beans has been canceled.
20. CB No. 1907, 9/25/87, E. Haeberer.

21. DP Barcode D170246, 8/6/92, W, Wassell,

22, All registered uses of tau-fluvalinate on cotton have been canceled.

23, CB Nos. 5042-5044, 4/6/89, J. Stokes.

24, CB No. 5355, 6/1/89, 1. Stokes.

25. CB No. 5530, 7/21/89, J. Stokes.

26. There are no registered uses of tau-fluvalinate on annual crops.
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Tan-Fluvalinate RED: Residue Chemistry Considerations Barcode: D300204

TOLERANCE REASSESSMENT SUMMARY

Tolerance Reassessments for Tau-Fluvalinate

The tolerance listed in 40 CFR §180.427 (a) 1s expressed in terms of (alpha RS,2R)-fluvalinate
per se [(RS)-alpha-cyano-3-phenoxybenzyl (R)-2-[2-chloro-4-(trifluoromethyl)anilino]-3-
methylbutanoate]. The tolerance expression should be revised to reflect the correct common
name and the CAS name as follows: “Tolerances are established for residues of the insecticide
tau-fluvalinate [cyano-(3-phenoxyphenyl)methyl N-[2-chloro-4-(trifluoromerhyl)phenyl]-D-
valinate] “.

All tolerances for residues of fluvalinate in animal, coffee, and cotton commodities were revoked
(Federal Register notice of 7/31/2002).

Tolerances Listed Under 40 CFR §180.427 (a): Adequate data are available to reassess the
established tolerance for honey at the same level. However, based on the available data, the
established tolerance may be reduced from 0.05 ppm to 0.02 ppm.

Proposed Tolerances

PP#1E4020 and FAP#2HS5619: Sandoz, the previous registrant of fluvalinate, had proposed the
establishment of import tolerances for residues of fluvalinate per se infon apples, kiwi, and
oriental pear, and an increase in the established tolerance for cattle fat. HED had recommended
in favor of this tolerance and a proposed rute was published in the Federal Register (61 FR
24911, 5/17/96). However, in a memo dated 9/10/97, HED recommended against the proposed
tolerances because the toxicology database was insufficient to estimate an aggregate risk level
under FQPA.

A summary of tau-fluvalinate tolerance reassessment is presented in Table 4.

Table 4. Tolerance Reassessment Summary for Tau-Fluvalinate,
Current Range of Residues Tolerance Comment/{Correct
Commodity Tolerance (ppm) (ppm) Reassessment (ppm) | Commodity Definition]
Tolerance Listed Under 40 CFR §180.427 (a):
Honey 0.05 <0.01-0.015 0.02
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Tau-Fluvalinate ) RED: Residue Chemistry Considerations Barcode: 300204

Codex/International Harmonization

No Codex MRLs have been established for tau-fluvalinate; therefore, issues of compatibility
between Codex MRLs and U.S. tolerances do not exist. A Mexican MRL of 0.1 mg/kg has been
established for cottonseed. No Canadian MRLs have been established for fluvalinate or tau-
fluvalinate. We note that tau-fluvalinate is registered for use in Canada in honey bee chambers;
this use presumably falls under the PMRA General MRL of 0.1 mg/kg. [Regulation B.15.002(1)
of the Canadian Food and Drugs Regulations (FDR) establishes 0.1 ppm as the “General
Maximum Residue Limit.” This regulation states that a food is adulterated if it contains residues
of a pesticide at a level greater than 0.1 ppm unless a specific MRL has been established in Table
11, Division 15 of the FDR.]
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