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Executive Summary

This analytical method, RM-298S-1, is designed for the quantitative determination of flumiclorac
pentyl ester and its acid, IMCA, in soil using LC/MS/MS (see Table 1). The method is
quantitative for the analytes at the stated LOQ of 20 pg/kg. The second laboratory validation
(LV) was successful on the first attempt, following confirmation that the instrument to use is the
API 4000 LC/MS/MS (MRID 48753703). However, the same Agilent 1200 HPLC was used for
the initial and second validations, meaning that MRID 48753703 did not describe a fully
independent validation. Therefore, a third laboratory validation (MRID 49175802) was
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conducted as the true ILV, using an Agilent 1260 HPLC. The ILV was successful on the second
full attempt. (The first attempt failed because the time from extraction to analysis was too long.)

Table 1. Analytical Method Summary

Limit of
MRID RE\}:iI:w Matrix M;;l::d Registrant | Analysis |Quantitation

Analyte(s) by (LOQ)
Pesticide Environmental|Independent
Chemistry | Laboratory
Method Validation

Flumiclorac-pentyl . Valent U.S.A.| LC/MS/
& Deogradate ‘I’MCYA 48904401 | 49175802 Soil | 112 ' on | s | 20 neke

I. Principle of the Method

Flumiclorac pentyl ester and IMCA residues are extracted from soil with 4:1 acetone:0.1 N HCI
(v:v), centrifuged to remove solids, and filtered through glass wool into a separatory funnel. The
extract is partitioned with dichloromethane after addition of 5% aqueous sodium chloride. The
dichloromethane is removed using rotary evaporation and the residues are dissolved in 0.05%
formic acid in methanol and diluted to final volume with 0.05% formic acid in water. A portion
of each sample is diluted by a factor of 5 into an autosampler vial for analysis. Sample extracts
and standards are analyzed using HPLC with a tandem mass spectrometer. A five-point, 2™
order polynomial calibration curve (weighted relative to the largest standard concentration) is
used to quantify the analytes in the sample extracts.

II. Recovery Findings

Mean recoveries and relative standard deviations (RSD) were within guideline requirements
(mean 70-120%; RSD <20%), i.e., the method is quantitative for each analyte, with an LOQ of
20 pg/kg.

Table 2. Initial Validation Method Recoveries for Analytes in Soil

Analvt Fortification| Number| Recovery Mean Standard |Relative Standard
alyte Level (ppm) | of Tests| Range (%) |Recovery (%)| Deviation (%)| Deviation (%)
Flumiclorac pentyl 0.02 5 80-84 82 1.8 22
ester 0.2 5 85-88 86 1.1 1.3
0.02 5 93-102 96 3.5 3.6
A
O 0.2 5 87-90 89 1.1 1.2

Table 3. Second Validation Method Recoveries for Analytes in Soil

Analvt Fortification| Number| Recovery Mean Standard |Relative Standard
nalyle Level (ppm)| of Tests| Range (%) |Recovery (%)| Deviation (%)| Deviation (%)
Flumiclorac pentyl 0.02 5 96-119 102 9.6 94
ester 0.2 5 91-119 95 3.6 3.8
0.02 5 97-104 102 3.5 34
IMCA 0.2 5 94-104 99 3.7 3.8
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Table 4. Independent Validation Method Recoveries for Analytes in Soil

Analvt Fortification| Number| Recovery Mean Standard |Relative Standard
naiyte Level (ppm) | of Tests | Range (%)| Recovery (%)| Deviation (%)| Deviation (%)
Flumiclorac pentyl 0.02 5 89-96 92 2.7 3.0
ester 0.2 5 93-104 99 4.0 4.1
0.02 5 94-107 99 5.5 5.5
IMCA 0.2 5 99-103 101 1.8 1.8

II1.Method Characteristics

The LOQ was defined as the lowest concentration tested at which acceptable recoveries were
obtained with an RSD of <20%. The results for both flumiclorac pentyl ester and IMCA support
the stated LOQ of 0.02 ppm (20 pg/kg). The LOD of 0.01 ppm was based on a 2.5-g sample, a
10-mL final volume, a dilution factor of 5, and a 0.0005-pg/mL standard as the lowest
concentration in the set of instrument calibration standards ([0.0005 pg/mL x 10 mL x 5]+2.5 g
=0.01 ppm).

Table 5. Method Characteristics

Flumiclorac pentyl ester IMCA

Limit of Quantitation (LOQ) 20 pg/kg 20 pg/kg
Limit of Detection (LOD) 10 pg/kg 10 pg/kg
Linearity (calibration curve R? R?>0.99 R?> 0.99
and concentration range) 0.0005-0.05 ppm 0.0005-0.05 ppm
Repeatable Yes Yes
Reproducible Yes Yes
Specific Yes Yes

A second-order polynomial was used to fit the calibration curve. If the second-order term is
significant, care should be taken with this approach to regularly re-fit the curve and to not use it
to extrapolate beyond the concentration range. In this case, however, the second-order term was
seven orders of magnitude less than the first-order term, indicating that the curve was linear.
Therefore, in this case, use of a second-order polynomial to fit the calibration curve was not
problematic.

IV.Method Deficiencies and Reviewer’s Comments

There are no deficiencies with the analytical method, laboratory validations, or their
documentation.

Sample analysis was performed at Valent Technical Center, a subsidiary of the registrant, Valent,
U.S.A Corporation. OCSPP Guideline 850.6100 indicates that an independent laboratory can be
privately or publicly owned or in the registrant’s own organization. However, if the “laboratory
is located in the registrant’s organization, or is in anyway associated with the development of the
original environmental chemistry method (ECM), the same people, equipment, instruments, and
supplies should not be utilized to validate the ECM.” The second laboratory validation (LV) was
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successful on the first attempt, after confirming the instrument to use is the API 4000
LC/MS/MS (MRID 48753703). However, the same Agilent 1200 HPLC was used for the initial
and second validations, meaning that MRID 48753703 did not describe a fully independent
validation (the study director, staff, and other laboratory equipment were independent of those
that conducted the initial validation).

Therefore, a third laboratory validation (MRID 49175802) was conducted as the true ILV, using
an Agilent 1260 HPLC. The ILV was successful on the second full attempt. (The first attempt
failed because the time from extraction to analysis was too long.)

Attachment 1: Chemical Names and Structures

Table 1. Flumiclorac-pentyl and Its Environmental Degradates

Code Name/ . .
Chemical Name Chemical Structure
Synonym
Flumiclorac-pentyl Pentyl 2-chloro-4.1-ﬂ.uoro-5-(3,4,5,6- F o
S-23031 tetrahydrophthalimido)phenoxyacetate
_ CAS No.: 87546-18-7 C|—<E E>_N
V-23031 Formula: C,;H,;CIFNO, m
MW: 423.87 g/mol
SMILES: 0 0
FC1=C(C=C(C(=C1)CI)OCC(=0)OCCCCC)N3C(=0)C2=C(C
CCC2)C3=0 ) o) JI
(0]
Flumiclorac acid 2-chloro-4-ﬂuor(.)-5.-(3,4,5,6- o F O
IMCA tetrahydrophthalimido)phenoxyacetic acid
CAS No.: 87547-04-4 cl N
Formula: C]6H]3C1FN05
MW: 353.74 g/mol - 0 0]
SMILES:
FC1=C(C=C(C(=C1)CI)OCC(=0)O)N3C(=0)C2=C(CCCC2) 0
C3=0 OH




