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1.0 EXECUTIVE SUMMARY

The purpose of this study was to conduct an independent laboratory validation (ILV) for
Syngenta analytical method, GRM076.04A, entitled "SYN549522 — Analytical Method
GRMO076.04A for the Determination of SYN549522 in Water”. This study was designed to
satisfy guideline requirements described in US EPA OCSPP 850.6100.

The method was successfully validated on the first attempt for each matrix evaluated (surface
water and ground water) for SYN549522 at the method stated Limit of Quantitation, LOQ
[0.0250 ppb (pg/L)] and 10X LOQ [0.250 ppb (pg/L)] concentration levels using external
solvent calibration.
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Interferences were not observed in relation to LOQ for the test matrices. The overall mean
recoveries were in the range of 70-120% with a relative standard deviation (RSD) of <20% in
both matrices. The analytical method was successfully validated and has demonstrated to be
suitable for the determination of SYN549522 in representative water matrices.

No significant matrix suppression or enhancement was observed.

A single analyst can complete two sets of 13 samples in 1 working day (8 hours).
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2.0 INTRODUCTION

The purpose of this study was to conduct an independent laboratory validation (ILV) for
Syngenta analytical method, GRM076.04A, entitled “SYN549522 — Analytical Method
GRMO076.04A for the Determination of SYN549522 in Water” [1]. This study was designed
to satisfy guideline requirements described in US EPA OCSPP 850.6100 [2]. This study
was conducted by Smithers (Study No. 1781-7389) for Syngenta (TK0592066) under the
protocol entitled, "Independent Laboratory Validation: SYN549522 - Analytical Method
GRMO076.04A for the Determination of SYN549522 in Water” (Appendix 1). Surface and
ground water were selected for evaluation in this validation study.

This study was conducted in compliance with US EPA FIFRA Good Laboratory Practice
Standards, 40 CFR Part 160 [3].

3.0 MATERIALS AND METHODS

3.1 Test Substance/Reference Substance

The test substance (also the reference substance), SYN549522, was received on 25 February
2021 from Syngenta Crop Protection, LLC, Greensboro, North Carolina USA. The
following information was provided:

Compound

Structure

Syngenta Code: SYN549522

CAS Number: 1460292-16-3
Batch Number: AMS 1573/2
Molecular Weight: |389.2

Structural Formula |Ci7H13Ci2F3sN2O
Storage Conditions: |Room temperature
Purity: 99.9% w/w
Recertification Date: |31 January 2023

Upon receipt, the test substance (SYN549522) was stored at room temperature in the original
container. Concentration of SYN549522 primary stock (100 pg/mL) was adjusted for the
purity of the test substance.

All solutions made from the test substance were stored according to the method.
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3.2 Test Systems

The test systems evaluated in this study were surface water and ground water. These
matrices were chosen because they are representative of the intended use for the method.

Surface water used for this study was collected on 17 February 2021 from the Weweantic
River, West Wareham, Massachusetts, USA. The water was collected from an area of the
river with approximately 30 to 60 cm of overlying water. Characterization results for surface
water are presented in Tables 1 and 3.

Ground water collected on 3 March 2021 consists of unadulterated water from a 100-meter
bedrock well collected on site at Smithers, Wareham, MA, USA, prepared by filtering to
remove any potential organic contaminants. Characterization results for ground water are
presented in Tables 1 and 2.

Test water matrices were stored refrigerated at approximately 4.0 £ 1 °C except for the
periods during which the samples were removed for use in analysis. Refrigerator
temperature was monitored on a daily basis.

3.3 Equipment and Reagents/Supplies

The equipment and reagents/supplies used for the ILV were as outlined in the method.
Identical or equivalent equipment and materials were used, as permitted by the method. The
equivalent equipment and reagents used were as follows:

3.3.1 Equipment

1. Instrument: MDS Sciex™ API 6500+ QTRAP mass spectrometer
equipped with an ESI Turbo V Sciex
Shimadzu™ SIL-20ACXR autoinjector
Shimadzu DGU-20A5R vacuum degasser
Shimadzu LC-20ADXR solvent delivery pumps
Shimadzu CTO-20AC column compartment
Shimadzu CBM-20A communications bus
Analyst™ 1.6.3 software for data acquisition

2. Balance: Mettler Toledo™ XSE205DU
3. Centrifuge: Beckman™ Centrifuge Avanti J-20XP
4. Laboratory equipment: Volumetric flasks, graduated cylinders, disposable

glass pipets, disposable glass vials, positive
displacement pipets, stir bars, stir plates, sonicator,
vortexer, 15-mL and 50-mL centrifuge tubes, amber
HPLC vials with caps, and amber glass bottles with
Teflon-lined caps
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3.3.2 Reagents

1. Acetonitrile: EMDT™, reagent grade

2. Methanol: EMD, reagent grade

3. Acetic acid: EMD, reagent grade

4.  Ultra-pure reagent water: Fisher, reagent grade

5. Purified reagent water: Prepared from a Millipore™ MilliQ Direct 8 water

purification system (meets ASTM Type Il
requirements)

3.4 Preparation of Standard Solutions

The preparation of SYN549522 standard solutions used for this study is described below.
The stock solution was stored refrigerated (2 to 8 °C) in amber glass bottles fitted with
Teflon-lined caps. The intermediate and fortification standard solutions were prepared fresh
daily and stored refrigerated for possible future use.

3.4.1 Stock Standard Solution

Ten (10) milligrams (corrected for purity) of SYN549522 test substance were accurately
weighed and quantitatively transferred to a 100-mL volumetric flask. The contents were
brought to volume with acetonitrile to make a stock standard solution of SYN549522 having
a concentration of 100 pug/mL.

3.4.2 Intermediate and Fortification Standard Solutions

10.0-pg/mL: 1.00 mL of a 100-pg/mL SYN549522 stock standard solution
was transferred to a disposable glass vials. The volume was
brought to 10.0 mL with acetonitrile and mixed well.

1.00-pg/mL: 1.00 mL of a 10.0-pg/mL fortification solution was transferred
to a disposable glass vials. The volume was brought to 10.0 mL
with acetonitrile and mixed well.

0.0250-pg/mL.: 0.250 mL of a 1.00-pg/mL fortification solution was transferred
to a disposable glass vials. The volume was brought to 10.0 mL
with purified reagent water and mixed well.

0.0100-pg/mL.: 4.00 mL of a 0.0250-pg/mL fortification solution was
transferred to a disposable glass vials. The volume was brought
to 10.0 mL with purified reagent water and mixed well.

0.00100-pg/mL: 1.00 mL of a 0.0100-pg/mL fortification solution was

transferred to a disposable glass vials. The volume was brought
to 10.0 mL with purified reagent water and mixed well.
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3.4.3 Calibration Standard Solutions

Calibration standards were prepared fresh daily from the fortification solutions and were
stored refrigerated for possible future use.

1.00 ng/mL.: 0.400 mL of a 0.0250 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.500 ng/mL.: 0.200 mL of a 0.0250 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.250 ng/mL.: 0.250 mL of a 0.0100 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.100 ng/mL.: 0.100 mL of a 0.0100 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.0250 ng/mL.: 0.250 mL of a 0.00100 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.0120 ng/mL.: 0.120 mL of a 0.00100 pg/mL fortification solution diluted to
10 mL with purified reagent water

0.00800 ng/mL.: 0.0800 mL of a 0.00100 pg/mL fortification solution diluted to
10 mL with purified reagent water

3.5  Analytical Method

See Appendix 2 for the complete text of the method. The following is a summary of that
method:

“The surface water and ground water samples were centrifuged at 10,000 rpm for
2 minutes prior to the fortification with the appropriate fortification standard
solutions. Two aliquots of surface water and two aliquots of ground water were left
unfortified to serve as control.” An aliquot of this sample was transferred to an
autosampler vial. The LC vial was capped then submitted for LC-MS/MS analysis.
The limit of quantitation (LOQ) is 0.0250 ppb for SYN549522.

Exceptions to the method GRMO076.04A [1] as written and performed by Smithers are as
follows:

e Syngenta method GRMO076.04A indicates for LC-MS/MS an AB Sciex APl 6500
system was used. For this ILV, an AB MDS Sciex APl 6500+ QTRAP instrument
was utilized, which had comparable sensitivity and was deemed appropriate for this
study.
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e Syngenta method GRMO076.04A indicates an injection volume of 50.0 pL was used.
For this ILV, a lower injection volume of 15.0 pL was used to achieve desired
chromatography and sensitivity.
e Syngenta method GRMO076.04A indicates for HPLC Shimadzu LC-30AD (pressure
tolerance up to ~1300 bar) was used. For this ILV, HPLC Shimadzu LC-20ADXR
(pressure tolerance up to ~660 bar) used in the ILV study.
e Syngenta method GRMO076.04A indicates a Water Acquity UPLC C8, 2.1 x 50 mm,
1.7 um particle size column was used. For this ILV, a Water Xbridge BEH C8,
2.1 x50 mm, 2.5 um particle size column was used. The stationary phase of the
column was kept the same as Syngenta method, however 2.5 um particle size column
was used in order to make it compatible with the HPLC system available at ILV lab.
This modification was approved by the method developer prior to use, and
comparable chromatography was achieved and was deemed appropriate for this

study.

Residue calculations were performed as specified in the analytical method and was
conducted using Analyst™ 1.6.3 software for data acquisition to prepare the calibration
curve with 1/x weighting. The calculation worksheet can be found in Appendix 4.

3.5.1 Fortifications

Untreated control surface and ground water samples were fortified using microliter amounts
of the appropriate SYN549522 fortification standard for LOQ and 10X LOQ concentrations
as per method. Fortifications used are as follows:

Matrix Fortification Fortification Final Final Replicates
Volume (uL) Conc. (ug/mL) Volume (mL) Conc. (ug/L)
250 0.00100 10.0 0.0250 LOQ 5
Surface
250 0.0100 10.0 0.250 10X LOQ 5
250 0.00100 10.0 0.0250 LOQ 5
Ground
250 0.0100 10.0 0.250 10X LOQ 5
After fortification, the sample was mixed thoroughly before vialing.
The analytical sets consisted of the following samples:
Fortification
Matrix Sample Type Fortifying Compound Level # of Samples
(ppb)
Reagent blank None 0.0 1
Surface Water Control None 0.0 2
Fortified control SYN549522 0.0250 LOQ 5
Fortified control SYN549522 0.250 10X LOQ 5
Reagent blank None 0.0 1
Ground Water Control None 0.0 2
Fortified control SYN549522 0.0250 LOQ 5
Fortified control SYN549522 0.250 10X LOQ 5
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3.6 Instrumentation Conditions

All samples were analyzed using an AB MDS Sciex APIl 6500+ QTRAP LC-MS/MS.
Typical conditions were as follows:

Instrument Description

Pump:
Degasser:

Column compartment:

Autoinjector:
Communication bus:
Detector:

Software:

Shimadzu LC-20ADXR solvent delivery pumps
Shimadzu DGU-20A5R vacuum degassers

Shimadzu CTO-20AC column compartment

Shimadzu SIL-20ACXR autoinjector

Shimadzu CBM-20A communications bus

AB MDS Sciex API 6500+ QTRAP mass spectrometer
equipped with an ESI Turbo V ion source

Analyst version 1.6.3 software for data acquisition

Chromatography Conditions

Column:

Column Oven
Temperature:

Autosampler
Temperature:

Injection VVolume:
Stop Time:
Injection Protocol:

Autosampler Rinse
Solution:

Mobile Phases:

Report Number: 1781-7389

Waters™ Xbridge BEH C8 2.1 x 50 mm, 2.5 pm
30°C

10 °C
15.0 uL
5.0 minutes

Two sets of calibration standards were analyzed with each sample
set. Calibration standards were interspersed among analysis of the
recovery samples, approximately every three to eight injections.
Injection of recovery samples and calibration standards onto the
chromatographic system was performed by programmed automated
injection.

30/30/40 acetonitrile/methanol/purified reagent water (v/v/v)

(Solvent A) 0.1% acetic acid in ultra-pure reagent water
(Solvent B) 0.1% acetic acid in acetonitrile
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Mobile Phase Composition

Time Solvent A Solvent B Flow Rate
(minutes) (%) (%) (mL/min)
0.01 90 10 0.600
1.00 90 10 0.600
2.50 10 90 0.600
4.10 10 90 0.600
5.00 90 10 0.600

Mass Spectrometer Conditions

lon Source Parameters:

Interface:

Polarity:

Curtain Gas (CUR):
Temperature (TEM):
lonspray Voltage (IS):
Collision Gas Setting (CAD):
Gas 1 (GS1):

Gas 2 (GS2):

Entrance Potential (EP):
Declustering Potential (DP):
Resolution Q1.:

Resolution Q3:

Scan Type:

Dwell Time:

Note:

TurbolonSpray (ESI)
Negative

Set at 20.0 (arbitrary units)
500 °C

-4500 V

Medium

Set at 50.0 (arbitrary units)
Set at 40.0 (arbitrary units)
-10.0V

-25.0V

Unit

Unit

MRM

50.0 ms

The mass spectrometer tuning parameters shown here are for reference only.

The analyst should always consult with instrument operation manual to
obtain optimum conditions for all the analytes prior to residue analysis.

MRM Operating Parameters:

MS/MS CE CXP

SYN549522 Transition (Volts) | (Volts)
Quantification 387.0 — 146.0 -38.0 -10.0
Confirmation 387.0 — 215.0 -16.0 -13.0
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3.7 Modifications, Interpretations, and Critical Steps

Exceptions to the method GRMO076.04A [1] as written and performed by Smithers are as
follows:

e Syngenta method GRMO076.04A indicates for LC-MS/MS an AB Sciex APl 6500
system was used. For this ILV, an AB MDS Sciex APl 6500+ QTRAP instrument
was utilized, which had comparable sensitivity and was deemed appropriate for this
study.

e Syngenta method GRMO076.04A indicates an injection volume of 50.0 pL was used.
For this ILV, a lower injection volume of 15.0 pL was used to achieve desired
chromatography and sensitivity.

e Syngenta method GRMO076.04A indicates for HPLC Shimadzu LC-30AD (pressure
tolerance up to ~1300 bar) was used. For this ILV, HPLC Shimadzu LC-20ADXR
(pressure tolerance up to ~660 bar) used in the ILV study.

e Syngenta method GRMO076.04A indicates a Water Acquity UPLC C8, 2.1 x 50 mm,
1.7 um particle size column was used. For this ILV, a Water Xbridge BEH C8,
2.1 x50 mm, 2.5 um particle size column was used. The stationary phase of the
column was kept the same as Syngenta method, however 2.5 um particle size column
was used in order to make it compatible with the HPLC system available at ILV lab.
This modification was approved by the method developer prior to use, and
comparable chromatography was achieved and was deemed appropriate for this
study.

3.8 Statistics

Statistical methods used were limited to calculations of the mean, range, standard deviation,
1/x weighting of linear regression and relative standard deviation. Software programs,
Microsoft Excel® and Analyst version 1.6.3, were employed to develop all regression
analysis and statistical data.

4.0 RESULTS AND DISCUSSION

4.1 Pre-Validation Evaluations

Prior to analysis of actual validation samples, the control samples initially selected for use in
the study were analyzed per the method to determine if any interferences were present in the
area of SYN549522. The result of this evaluation indicated that the control samples were
below the limit of detection (LOD), and were free of any interference that would affect the
analyte responses.

Control Suitability Evaluation
Matrix Residue (ppb)?
Surface Water <LOD
Ground Water <LOD

a LOD = Limit of Detection
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The overall mean recoveries were in the range of 70-120% with a relative standard deviation
(RSD) of <20% in both matrices. Interferences were <30% of the LOQ. See Tables 4 and 5
for individual recovery data for SYN549522.

Representative chromatography and linearity of standards for SYN549522 are provided in
the Figures 1 through 20.

4.3 Detector Linearity

The linearity of the detector response was assessed using a calibration curve generated with
the analysis sequence for SYN549522. The LC-MS/MS detector response for SYN549522
in surface water has a correlation coefficient of 0.9998 and 0.9997 for the primary transition
in surface and ground water, respectively; and correlation coefficient of 0.9997 for the
confirmatory transition in both surface and ground water. The linear concentration ranged
from 0.00800 ng/mL (0.00800 ppb) to 1.00 ng/mL (1.00 ppb) when a 15.0 pL injection
volume was used. This is equivalent to [32%] LOQ to [40X] LOQ.

The calibration curves for the analyte primary and confirmatory transition are presented in
the Figures 21 through 24.

4.4 Matrix Effects

No significant matrix effects (<20% difference) were observed during method validation and
non-matrix standards should generally be used for quantification. A summary of the matrix
effects is included in Table 6.

45 Communications

Prior to the first attempt per US EPA OCSPP 850.6100 guidance [2], allowable
communications occurred with the Sponsor Study Monitor and Sponsor Method Contact to
discuss items including: approval of the protocol, modification of the method, matrices, and
timing updates. Additionally, after the first attempt, the results of the first attempt of the ILV
were communicated. A complete summary list of communications is provided in

Appendix 6.

4.6 Potential Interferences

Interferences were not observed in relation to the LOQ (limit of quantification) in the
matrices tested in this validation.

No significant matrix suppression or enhancement in the water matrices tested was observed.
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4.7

Time Requirements

A single analyst can complete two sets of 13 samples in 1 working day (8 hours).

4.8

Method Exceptions and Protocol/SOP Deviations

Exceptions to the method GRMO076.04A [1] as written and performed by Smithers are as
follows:

Syngenta method GRMO076.04A indicates for LC-MS/MS an AB Sciex APl 6500
system was used. For this ILV, an AB MDS Sciex APl 6500+ QTRAP instrument
was utilized, which had comparable sensitivity and was deemed appropriate for this
study.

Syngenta method GRMO076.04A indicates an injection volume of 50.0 pL was used.
For this ILV, a lower injection volume of 15.0 pL was used to achieve desired
chromatography and sensitivity.

Syngenta method GRMO076.04A indicates for HPLC, a Shimadzu LC-30AD (pressure
tolerance up to ~1300 bar) was used. For this ILV, a HPLC Shimadzu LC-20ADXR
(pressure tolerance up to ~660 bar) was used.

Syngenta method GRMO076.04A indicates a Water Acquity UPLC C8, 2.1 x 50 mm,
1.7 um particle size column was used. For this ILV, a Water Xbridge BEH C8,
2.1 x50 mm, 2.5 um particle size column was used. The stationary phase of the
column was kept the same as Syngenta method; however, a 2.5 um particle size
column was used in order to make it compatible with the HPLC system available at
ILV lab. This modification was approved by the Sponsor Method Contact prior to
use, and comparable chromatography was achieved and was deemed appropriate for
this study.

No protocol or SOP deviations occurred for this study.

5.0

CIRCUMSTANCES AFFECTING DATA

No circumstances occurred during this validation that affected the quality or integrity of the

data.

6.0

CONCLUSION

Syngenta Analytical Method GRMO076.04A entitled “SYN549522 — Analytical Method
GRMO076.04A for the Determination of SYN549522 in Water," was successfully validated on
the first attempt. No significant matrix suppression or enhancement was observed in the
matrices tested. The method was demonstrated to be suitable for the determination of
SYN549522 in surface and ground water at an LOQ of 0.0250 ppb (pg/L) and 10X LOQ
0.250 ppb (pg/L).
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APPENDIX 1 Study Protocol

SYN549522
Independent Laboratory Validation:

SYN549522 - Analytical Method GRM076.04A for the
Determination of SYN549522 in Water

Study Protocol

DATA REQUIREMENTS: EPA OCSPP 850.6100

PERFORMING LABORATORY: Smithers
790 Main Street
Wareham, Massachusetts 02571 USA

LABORATORY PROJECT ID:  Smithers Study Number: 1781-7389
Syngenta Study Number: TK0592066

STUDY SPONSOR: Syngenta Crop Protection, LLC
410 Swing Road
Post Office Box 18300
Greensboro, NC 27419-8300 USA
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APPENDIX 2 Analytical Method

Report Number: 1781-7389 Page 67 of 140



Report Number: 1781-7389 Page 76 of 140



Report Number: 1781-7389 Page 77 of 140



Report Number: 1781-7389 Page 78 of 140



Report Number: 1781-7389 Page 79 of 140



Report Number: 1781-7389 Page 80 of 140



Report Number: 1781-7389 Page 81 of 140



Report Number: 1781-7389 Page 82 of 140



Report Number: 1781-7389 Page 83 of 140



Report Number: 1781-7389 Page 84 of 140



Report Number: 1781-7389 Page 85 of 140



Report Number: 1781-7389 Page 86 of 140



Report Number: 1781-7389 Page 92 of 140



Report Number: 1781-7389 Page 105 of 140



Report Number: 1781-7389 Page 106 of 140



Report Number: 1781-7389 Page 107 of 140



Report Number: 1781-7389 Page 108 of 140



	Independent Laboratory Validation - SYN549522 -Analytical Method GRM076.04A for the Determination of SYN549522 in Water - Final Report
	1.0 EXECUTIVE SUMMARY
	2.0 INTRODUCTION
	3.0 MATERIALS AND METHODS
	4.0 RESULTS AND DISCUSSION
	5.0 CIRCUMSTANCES AFFECTING DATA
	6.0 CONCLUSION
	7.0 REFERENCES



