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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 

GRM076.04A 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 (µg/L)] and 10X LOQ [0.250 ppb (µg/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 

GRM076.04A 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 

GRM076.04A 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 
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Syngenta Code: SYN549522 

CAS Number: 1460292-16-3 

Batch Number: AMS 1573/2 

Molecular Weight: 389.2 

Structural Formula C17H13Cl2F3N2O 

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 µg/mL) was adjusted for the 

purity of the test substance. 

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

Report Number:  1781-7389 Page 11 of 140 



    

  

 

     

 

       

   

   

     

 

    

   

      

    

 

    

    

 

 

  

 

  

 

 

  

   

  

   

 

 

 

 

  

    

     

    

  

 

 

 

 

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: EMD™, 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 II 

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 µg/mL. 

3.4.2 Intermediate and Fortification Standard Solutions 

10.0-µg/mL: 1.00 mL of a 100-µg/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-µg/mL: 1.00 mL of a 10.0-µg/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-µg/mL: 0.250 mL of a 1.00-µg/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-µg/mL: 4.00 mL of a 0.0250-µg/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-µg/mL: 1.00 mL of a 0.0100-µg/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. 

Report Number:  1781-7389 Page 13 of 140 



    

    

     

 

 

        

 

 

       

 

 

       

 

 

       

 

 

      

 

 

      

 

 

      

 

 

  

  

 

 

   

 

  

    

    

 

      

 

 

      

       

    

 

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 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.500 ng/mL: 0.200 mL of a 0.0250 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.250 ng/mL: 0.250 mL of a 0.0100 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.100 ng/mL: 0.100 mL of a 0.0100 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.0250 ng/mL: 0.250 mL of a 0.00100 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.0120 ng/mL: 0.120 mL of a 0.00100 µg/mL fortification solution diluted to 

10 mL with purified reagent water 

0.00800 ng/mL: 0.0800 mL of a 0.00100 µg/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 GRM076.04A [1] as written and performed by Smithers are as 

follows: 

 Syngenta method GRM076.04A indicates for LC-MS/MS an AB Sciex API 6500 

system was used. For this ILV, an AB MDS Sciex API 6500+ QTRAP instrument 

was utilized, which had comparable sensitivity and was deemed appropriate for this 

study. 
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 Syngenta method GRM076.04A indicates an injection volume of 50.0 µL was used.  

For this ILV, a lower injection volume of 15.0 µL was used to achieve desired 

chromatography and sensitivity. 

 Syngenta method GRM076.04A 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. 

 Syngenta method GRM076.04A indicates a Water Acquity UPLC C8, 2.1 × 50 mm, 

1.7 µm particle size column was used. For this ILV, a Water Xbridge BEH C8, 

2.1 × 50 mm, 2.5 µm particle size column was used. The stationary phase of the 

column was kept the same as Syngenta method, however 2.5 µm 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 

Volume (µL) 

Fortification 

Conc. (μg/mL) 
Final 

Volume (mL) 

Final 

Conc. (μg/L) 
Replicates 

Surface 
250 0.00100 10.0 0.0250 LOQ 5 

250 0.0100 10.0 0.250 10X LOQ 5 

Ground 
250 0.00100 10.0 0.0250 LOQ 5 

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: 

Matrix Sample Type Fortifying Compound 

Fortification 

Level 

(ppb) 

# of Samples 

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 API 6500+ QTRAP LC-MS/MS. 

Typical conditions were as follows: 

Instrument Description 

Pump: Shimadzu LC-20ADXR solvent delivery pumps 

Degasser: Shimadzu DGU-20A5R vacuum degassers 

Column compartment: Shimadzu CTO-20AC column compartment 

Autoinjector: Shimadzu SIL-20ACXR autoinjector 

Communication bus: Shimadzu CBM-20A communications bus 

Detector: AB MDS Sciex API 6500+ QTRAP mass spectrometer 

equipped with an ESI Turbo V ion source 

Software: Analyst version 1.6.3 software for data acquisition 

Chromatography Conditions 

Column: Waters™ Xbridge BEH C8 2.1 × 50 mm, 2.5 µm 

Column Oven 

Temperature: 30 °C 

Autosampler 

Temperature: 10 °C 

Injection Volume: 15.0 µL 

Stop Time: 5.0 minutes 

Injection Protocol: 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. 

Autosampler Rinse 

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

Mobile Phases: (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 

(minutes) 

Solvent A 

(%) 

Solvent B 

(%) 

Flow Rate 

(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 

Ion Source Parameters: 

Interface: TurboIonSpray (ESI) 

Polarity: Negative 

Curtain Gas (CUR): Set at 20.0 (arbitrary units) 

Temperature (TEM): 500 C 

Ionspray Voltage (IS): -4500 V 

Collision Gas Setting (CAD): Medium 

Gas 1 (GS1): Set at 50.0 (arbitrary units) 

Gas 2 (GS2): Set at 40.0 (arbitrary units) 

Entrance Potential (EP): -10.0 V 

Declustering Potential (DP): -25.0 V 

Resolution Q1: Unit 

Resolution Q3: Unit 

Scan Type: MRM 

Dwell Time: 50.0 ms 

Note: 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 GRM076.04A [1] as written and performed by Smithers are as 

follows: 

 Syngenta method GRM076.04A indicates for LC-MS/MS an AB Sciex API 6500 

system was used. For this ILV, an AB MDS Sciex API 6500+ QTRAP instrument 

was utilized, which had comparable sensitivity and was deemed appropriate for this 

study. 

 Syngenta method GRM076.04A indicates an injection volume of 50.0 µL was used.  

For this ILV, a lower injection volume of 15.0 µL was used to achieve desired 

chromatography and sensitivity. 

 Syngenta method GRM076.04A 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. 

 Syngenta method GRM076.04A indicates a Water Acquity UPLC C8, 2.1 × 50 mm, 

1.7 µm particle size column was used. For this ILV, a Water Xbridge BEH C8, 

2.1 × 50 mm, 2.5 µm particle size column was used. The stationary phase of the 

column was kept the same as Syngenta method, however 2.5 µm 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)a 

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 µL 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. 

4.5 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 GRM076.04A [1] as written and performed by Smithers are as 

follows: 

 Syngenta method GRM076.04A indicates for LC-MS/MS an AB Sciex API 6500 

system was used. For this ILV, an AB MDS Sciex API 6500+ QTRAP instrument 

was utilized, which had comparable sensitivity and was deemed appropriate for this 

study. 

 Syngenta method GRM076.04A indicates an injection volume of 50.0 µL was used.  

For this ILV, a lower injection volume of 15.0 µL was used to achieve desired 

chromatography and sensitivity. 

 Syngenta method GRM076.04A 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 GRM076.04A indicates a Water Acquity UPLC C8, 2.1 × 50 mm, 

1.7 µm particle size column was used. For this ILV, a Water Xbridge BEH C8, 

2.1 × 50 mm, 2.5 µm particle size column was used. The stationary phase of the 

column was kept the same as Syngenta method; however, a 2.5 µm 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 GRM076.04A entitled “SYN549522 – Analytical Method 

GRM076.04A 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 (µg/L) and 10X LOQ 

0.250 ppb (µg/L). 
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Otttrminati<.>n of SYN549522 in Waler 

Study Protocol 

DATA REQUIREMENTS: EPA OCSPP 850.6 100 

PERFORMING LABORATORY: Smithers 
790 Main Stree1 
Wareham, Massachusetts 0257 l USA 

LABORATORY PROJECT ID: Smithers Study Number: 1781•7389 
Syngenta Study Numb<,: TK0592066 

STUDY SPONSOR: Syngenta Crop Protection. LLC 
410 $\\ingRoad 
Post Office Box 18300 
Greensboro, NC 27419-8300 IJSA 

APPENDIX 1 Study Protocol 

Report Number:  1781-7389 Page 55 of 140 



    

 

1.0 STUDY OBJECTIVE 

Protocol: Smithers Study Number: 178 1•7389 
Pagc6of l2 

The objective of this study is to perform an independent laboratory validation (ILV) of 
SyngcnlB ECM anolyticol me1hod: SYNS49S22 -Analy,lcal Method GRM076.04Afor lhe 
Determlnotlon o/SYN549522 in Water (1), This study will be conducted in accordance to 
guideline and reporting requirements described in EPA OCSPP 8S0.6 l00 • Environmental 
Chemistry Methods and Associated Independent Laboratory Validation [2 J. TI1is s1udy will 
be conducted in compliance with EPA FJFRA Good Laboratory Practice Stand.ard.'i, 40 CFR 
Part 160 (3]. Sue<:essful IL V wi II be achieved by obtainiJ1g satjsfactory procedural 
recoveries ofSYN549522, in fortified control surface water and ground water samples at 
levels of 0.025 ppb, the method limit of quantitation (LOQ), and 0.25 ppb (I0X the LOQJ 
within the OCSPP 8S0.6100 guideline requirements. For the ILV to be considered successful, 
the mean rCC.O\'ery for each matrix, at each fortification le\•d, will fal l becween 70• 120% wilh 
a relative standard de..,iation (RSD) of 520%. In addition. acceptable results must occur 
within the guideline stipulated three attempts at validation. 

2.0 TEST AND REFERENCE SUBSTANCES 

Code Name: 
Common Name: 
TUPAC Name: 

CASNumber: 
Source: 

SYNS49S22 
Cyclobutritluram 
N-[(1 S,2S J-2·(2,4-
dicblorophenyl)cyclobutyl)-2-
(trifiuoromeLhyl)pyridine-3•carboxamide 
1460292-16-3 
S\•necnta Cron Protection, LLC 

Characterizalion data for the test and reference substances will be maintained by Syngenta 
Crop Protection.. U.C, Greensboro, NC USA. 

The test and reference substances used in this study will be stored under the conditions slated 
in the COA received with lhe test and reference substances. All solutions made from the test 
and reference subslances will be stored a«.0rding to the method. 

3.0 EXPERIMENTAL DESlGN 

3.J Test System 

Sud 'ace water and ground water will be used in this study as represtntativc water types the 
method is designed for. Con1plc1c samp~ identification infonnation will be documented in the 
study raw data and final repon.. Furthermore, GLP characterization of each Y.--ater type will be 
pcrfonned and the results included in the final report, 

From EPA OCSPP 850.6100 (2012): 
"(1) TeJ·t matrix. 

(i) To assess the ECM. the ILV te.st includes tK)rmnl test conditions which include 
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the presence of other compounds expetled 10 be presenl. Ma1rfr or matrit;e\' (e g 
soi/ wm,r plgn{ Ot qylmqJ J{,uueJ to be sampled tu ngrt qfthe lqborql9ty q,ui/or 
field studv to generate residue data should be identifiedgndlqr tUPP{frd to the 
independent lab by the regi.,trant. Cltemiur Ql fhc fylfependen1 lab should use 
these sample.t to prepare matrix rpikg {or; the vq}itlation Slut/y. " 

"(ii) An JLV is conducted for each ECM for a given sample matrix for each parent 
compound,, slgnifiC(mt metabolites, and/or degradate.s. A method used/Or more 
than one study should meet the same performance sumdards as the original 
method. For a given .,ample mgtrfr, the ceeislrtml sh(mld select the most difficult 
analyticgl ramnJe condition from d,e study (e.g. high organic content very JI(' (pw 
organic COUcetJI Ing soil matrix} to analyze from the study tp demonstrate bow 
weJJ the method perfo,-ms. ' ' 

3.2 Test System J ustification and Bia.s Cont rol 

C.Ontrol surface water and ground water samples will be fortified with SYN5-49522 and 
analyzed according to Syngenta method number ORM076.04A. This method "Was de\'eloped 
for the determination SYNS49S22 in water according to the data requirements under EPA 
guidelines for re.gistration of new pesticide active ingredients. 

Method bias will be evaluated by including, in each anaJytical Se1, contR.>I matrix blank and 
reagent blank samples. Control matrix blank samples, without fortification. will be analyzed to 
demonstrate that potentially interfering components are-not present in interfering/eon founding 
amounts. Reagent blank analyses, ® ng puri tied reagent water (Milli-QTM water), wiJI sen-e to 
demonstrate that no inter fering artifacts are generated in the analytical prooedurc or from lhe 
method reagents. 

3.3 Sample Identification 

Each sample used for validation will be assigned a unique code number and documented in 
the raw data. 

3.4 Establishment of the Method 

Prior to perfonning the JL V, it will be necessary to establish the method (e.g., dctennine-anaJyte 
retention times, instrument detection limits, linearity of instrument responses to a range of 
analyte concentrations, and verify that the sample matrices arc-free of interferences at the 
appropriate retention times). ln general, an anal)'tkal laborat:ory is expe.,c(ed to demonstrate that 
the method is under control be(ore initiating the IL V. 

Clarification o f the method will be provided by the ''Sponsor Method Contact" if requested 
by the Study Dirc:c.tor. All method clarification oontacts made during the establishment of 
the method will be documented in writing and presented in the final report in the fonn o f a 
log that clearly documents any verbal communication by tjme and date or by email. All 
communication will be provided in an appendix to the final rcpon. 
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From EPA OCSPP 850.6100 (2012): 
"(ii) The laboratory conducting the ILV trial may cqmact the dew:/9pc.rs or 
m:evious users o[the method priqr tQ ryMiDf tb< firN SCI gfsamples but all 
rommunica1in,1s should he logged and rgpgrted 10 the Agency documenting that 
such cammunicotion did Ml compromise 1he independent emluatinn. Tl1e I.L v 
Ilse// Is likely 10 he hn•alid if anyone from the petitioner, dew!loper, or any 
previous 1uers are allowed ta vi$it the laboratory, during the JLY trial to obsen<t, 
offer help. or OS$i$1 the chemi$ts or technicians. ·• 

Page3ofl2 

"(S) JLV. Zlte indeoendent laboratory es.tablishes the relation.ship between Jhe in.W:un,cnt 
response! and concentratiom: ofanolvtes and ,,erifies that matrix cqntroJ 7tq,Qlp/Y a« fret 
o[interfrrences at the appropriate retenliqn tjme wmltneth or dettCIQC s.ttfi'ng. All 
qualilv control qmditiqn.-. shpuld he y.ntisfied,i1 order to demonstrate that the method is 
under control and befnre the independent laboratoo1 analyzes any performance samples 
IQ b,e ceooru<f to fl1e Agency Anv contact with the registrant or developers during the 
esu,blishmtnl o(/he method should be documented in writing in the final reoort 
submilled by the independenl labaratnry 

3.5 ~fethod Performance - ValidntJon Sets 

Per the EPA OCSPP 850.6100 guidance, each validation set (for ground water and surface 
water) will consisl of two control samples, a single reagent blank., five fonificd control 
samples at 0.025 ppb, the limit of quantitation (LOQ), aod five fortified control samples 
fortified at 0.2S ppb. or I0X LOQ. Rcagau blank samples will be prepared using purified 
reagent water (PRW, Milli-Q water). 

From EPA OCSPP 850.6100(2012): 
"A) S(Jmple s~ts. A maximum of three .sample set$ are U$ed by an 
independent laboratory to validate the method as wrillen. A comple,c 
sample r.et cqnsist1 qt q minimum qfg reoeent blank. Ot'.Q «nsPfkd matrix 
mntro/samnlu Ow: matrix control wmoW so/ked a, t~ LOO and 
lmOlhtt fiyt matrix C<J11trol samples spilwd Of ten times the LOQ 
(JOxLOOJ fur each distinct matrix. A complele $el may include more than 
thirteen $am pies depending on the number of reagent, unspiked and spiked 
matrix control samples. it may be necessary, however, 10 divide a 
complete set Into two subsets for efficltnl handling. Each subset should 
contain a reagent blan>.. two wupiked matrix control samples, and five 
matrix contr<>l ,amp/es spiked at the WQ or I ()XlOQ_, The independent 
lahoratQry will use the predetermined values jrQm the registtant for the 
LOQand JOxLOQ to establish appropl'late spiking levels." 

3.6 Metbod Validation 

Syngenta method number GRM076.04A will be followed as wrinen. No changes or 
modifications to the method are permissible unless indicated in the method, this protocol. or 
brought about by clarification of the method with the '"Sponsor Met.hod Contact'' during the• 
initial method establishment step. Any modifications of the method after the first validation 
trial will be documented in the raw data and in the final report. The ILV experiments will be 
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considered successful if the mean recovery for each matrix at each fortification le\1el falls 
between 70•120¾with an RSD of9 0%, 

lM:PORTANT • No contact is allowed between the Studv Di rec.tor and the "Soonsor Method 
Coptaq" or Sponsor Scud>' Monitor during the actual conduct ofa validation set. 

Validation set 1. Results oftbe validation trial will be reviewed by the Study Director and 
the ... Sponsor Method Contact''. lfthe resulcs are determined 10 be acceptable. a fina l repon 
will be written. lfthe validation crial is unsuccessful, the Study Director will consult with the 
"Sponsor Method Contact" lo clarify procedures given in the method. J])j$ contact will be 
documented in writing and presented in the final renoo in Jbe fonn of a log that clearly 
documents anv verbal commuoicarion by time and date or by email. All communication will 
be provided in ao appendix to the final reporc. A second set of validation samples will thco 
be analyzed. 

Validation set 2. lf a second validation trial is conducted, the results will be reviewed by the 
Study Director and the •;Sponsor Method Contact". ff the results are determined 10 be 
acceptable, a final rcpon will be written. If the seoond validation trial is unsuccessful, the 
Study Di.rector will again consult with the "Sp0nsor Method Contact,.. to fu rther clarify 
directions given in che method. This contact will be documented in weiring and prgsented in 
the final report in the form o f a log that clearly docume•OIS any verbal communication by time 
and date or by email. All communication will be provided in an appendix to the final report. 
A third set of validation samples will then be analyzed. 

Validation set 3. lf a third validation trial is conducted, the re.suits will be reviewed by the 
Study Director and the "Sponsor Method Contact". lfthe results arc acceptable, a final 
report will be wriuen. I f the third "'alidation trial is unsuccessful, the ILV will be tennin.ated 
and a final report will be written. ADV CODl8Cl after tb9 }Al 8UeJnPl. will be documented in 
\liTiting and presented in the final D?POO jp the form of a Jog that clearly documenL,; any 
verbal commuoicaiion by time and date or by email. All communication will be-provided in 
an appendix to the final report. 

3.7 Data Reported and Evaluation 

Evaluation of'the data will include but not be limited to calculations of percent recovery, 
mean percent recovery, standard deviation, relative standard deviation and oontidence 
inten•als (9S or 99%) for the true average recoveries for each analyte at eaeh fortification 
level. The report will include but not be limited to the reporcjng requirements outlined in 
EPA OCSPP 850.6100 • Environmental Chemistry Methods and Associated Independent 
Laboratory Validation (2]. 

From EPA OCSPP 850.6100 (2012): 
"'(B) Results reported should Include: 
(}) Results of each pcrfornu11ice. sample set - LOD or the MDL, 
the established LOQ~ and acc11racy QJ'/d pncisi<>n meas1,red. 
(l) 71te mean and individual values for r-eto\•eries a1,d standard 
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deviation:rfor the pesticide parent, 1oxie-0logically significant 
metabolites and/or degrad(1/ts in fortified matrix control S(Jmple:t al 
each spiking le~-el. 
(3) The C()njidence imerval.r (95 or 99%) for the true average 
rt1co1•eries al each spik.;ng level, 
(4) Individual val11e.s for recovtrits at each spiking le\-el. 
(C) Anv matrix or sq{lre111 ~ffects that res11lt in tipnql eulumcement 
masking qr suppns.sion and the imnqc1 tlH?K effeqs have on the test 
results fs described. " 

4.0 FINAL REPORT 

Page l0ofl2 

A final reporl will be prepared for the lL V study for submission to the US EPA. The report 
will include but not be limited to Che reporting requirements outlined in EPA OCSPP 
850.6100 - Environmental Chemis.t,y Methods and Associated independent Laboratory 
Validation [2), 

From EPA OCSPP 850.6100 (2012): 
"(7) Re:tulfs/Discussit)n. 
(i) Method valid(ltion re.suits (include tables of test levels and results of <maly:tis). 
(ii) Accuracy (mean, ronge of recoveries, standard deviations and confi,knce 
limits for spaciflc concenlralion le,1tls, such as the LOQ or /0xLOQ). 
(ill}) Precision. Provide the RSD at each specific concentration lew!I. 
(iv) Limit of detection Provide a clearly wrilttn explanation Qf how this value ls 
calculated and cite the reference. 
(v) Limit of quantitation. Provide a t:lcar/J1 wrillen explanation of how this value 
is calculated and cllt the reference. 
(vi) Ruggednt.sl· testing (ifpe,formed). 
(vii) Discussion of selectivity and specificity of method 
(viii) Limitations. 
(ix) lnJ.erferencelcalibraiion. 

5.0 DATA RETENTION 

All original raw data generated during the conduct of this study will be maforained in an 
appropriate format Analysts will maintain laboratory rt<Xlrds which detail all procedures, 
observations, and othec analytical activities rcle\•ant co the experimental work. 
Chromalograms, computer printouts, etc. will be clearly labded and maintained by the 
analysts, until the. conclusion of the study. Raw data will be reviewed and approved by the 
Study Director and audited by the Smithers Quality Assurance Unit prior to finalization. 

Upon completion of the fin.al study rcpon, the original final rep0rt, raw data and study related 
documentation will initiaJly be archived at the SmiLhers archives and subsequently 
transferred Lo the Syngenta Crop Protection Archives. Greensboro, Nonh Carolina for final 
archiving. 
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Test materials, samples, and sample extracts will be retained by the analytical laboratory 
until the final report has been signed. 

6.0 PROTOCOLCflANGES 

Any requjred changes or revisions to this protocol will be documented as a protocol 
amendment or deviation. The amendment or de\·iation will include a description of the 
change, the reason for the change, the effect of the change on the study, and the effective date 
of the change. The protocol amendment or deviation will be signed and dated by the Study 
Director and the Study Director management. 

7.0 QUALITY ASSURANCE 

Scuithers Quality Assurance Unit will inspect one or more critical phases of the study to 
assure that facilities, equipment, personnel, procedures, and records confonn to Good 
Laboratory Practice Standards, 40 CFR Part 160. The results of these. inspcctjons will be 
reported to the Study Director and the Study Director's management. The final report for 
this study will be-audited for protocol and GLP compliance. as well as to assure that the 
methods and standard operating procedures utilized were followed and that the content of the 
report reflects che raw data. A signed Quality Assurance s.tatement will be included i.n 1he 
final report specifying when audits/inspections were performed and when 1hcy were reported 
to the Study Director and the Study Director's management. 
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1.0 INTRODUCTION 

l.l Scope of the Method 

This analytical method is suitable for the detenninatioo of residues of SYN549522 in water. 
Tue limit of quantification (LOQ) of the method has been established at 0.025 nglml 
(0.025 ppb). 

This method satisfies US EPA guideline OCSPP 850.6100 and EC Guidance Documents 
SANC0/3029199 rev 4 and SANC0/825/00 rev 8.1. 

1.2 Isomers 

1.2.1 Stenois.ome1-s 

This method is non-euanriospecific. and will detect and quantify SYN549522 as a single 
chromatographic peak. 

1.3 Method Summary 

Transfer water samples into HPLC vials and perform final detenuination by ultra-high­
performance liquid chromatography using a C8 UPLC column separation with triple 
quadrupole mass spectrometric detection (LC-MS/MS). Tue limit of quantification (LOQ) 
of the method bas been established at 0.025 ng/ml (0.025 ppb) for SYN549522 in water . 

2.0 MATERIALS AND APPARATUS 

2.1 Apparatus 

Tue equipment and apparatus used in method development are listed in the appeudi.,; 
section. Equipment "ith equivalent performance specifications may be substituted. 

2.2 Reagents 

All solvents and other reagents used in method development were high purity, e.g. glass 
distilled/HPLC grade soh·e.nts and analytic-al grade reagents. Particular care must be take.n to 
avoid contamination of the reagents used. Reagents of comparable purity may be. subitituted 
as long as acceptable perfonnance is demonstrated. A list of reagents used for the method 
de.velopme.nt along "ith details of preparation of solutions are included in appendix section. 

2.3 Preparation of Analytical Standard Solutions 

2.3.l Stock solution 

Prepare individual 100 /lg/ml stock solutioo ofSYN549522 in acetonitrile using one of 
the follo"ing methods. 

Either weigh out accurately, using a five-figure balance, sufficient analytical standard into 
an. amber "Class A" volume.tric fJas.k.li (50 ml size) 10 give the appropriate conce.ntration 
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and then dilute to the mark ";th solvent. Kote: the amount of analytical standard required 
must allow for its chemical purity (as indicated on the certificate of anal)~is) and also any 
salt conreut (where the analytical standard is received as a salt e.g. Na•, er etc.). 

Alternatively, dissoh·e a knou1J1 amount of analytical standard material in an appropriate. 
,·olume of solvent. The ,·olume of soh·ent required to achieve. the desired concentration 
can be calculated using the fonnula below noting that amount of analytical s1andard takeu 
must allow for its chemical purity (as indicated on the certificate of anal)~is) and also any 
salt conreut (where the analytical standard is received as a salt e.g. Na+, Cl· etc.). 

Where: 

M•P 
v---•1000 

C 

V = Volume of solvent required in mL 
P = Standard purity (including correction for salt content "·here the analytical standard 

i s rec-.e:h-edasa salt e .. g. Na+, er e.tc.) in decimal fonn (i.e. 0.989 • 98. <r'/4) 

M = Mass (in mg) of analytical standard taken 
C = Desired concentration of the final standard (in µg/mL) 

2.3.2 Fortification Solutions 

Sample fortification solution containing SYN549522 should be prepared "ith serial 
dilution "ith deionized (Milli-Q) water. Solution concentrations containing 25 nghnl and 
2.5 nglml should be prepared for fortification purposes. 

2.3.3 Preparation of Calib1-ation Standards fo1· LC-MS/MS 

Significant suppression of the instrument re!>ponse has not been obse.rved in the matrices 
tested using the. procedures described below during method development The calibration 
solutions should be prepared in deionized (Milli-Q) water. A typical calibration cun·e. 
covering the range 0.008 nglml to I nglml (equivalent to 32% ofLOQ to 40X LOQ) can 
be. prepared using the following dilution sequence .. At least five different (non-z-ero) 
calibration solutions must be prepared. 

Source Source )filli.Q 

StfllldMd Concentration \"olume Water \"olume Cone. Cone. ..... Source (•glmL) (µL) ()IL) (ag/mL) (ppb) 

STD 1 STD4 0.1 so 920 0.00S 0.00S 

STD2 STD4 0.1 120 &SO 0.012 0.012 
STD 3 STD4 0.1 250 i50 0.025 0.025 
STD4 STD7 1 JOO 900 0.1 0.1 
STD5 STD7 1 250 750 0.25 0.25 
STD6 Fortification Solution D 2.5 200 800 0.5 0.5 
STD i Fortification Soluri.on D 2.5 400 600 1 1 

MatJi.x matched s1andards may be required if significant matrix effect is observed and when 
no internal standard is available. 
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2.3.4 Stock and Stand31'd Solution Storage and Expintion 

All stock and standard solutions should be !>tored in a refrigerator or freezer whe.u not in 
use to pre.vent decomposition and/or c.oncentration of the standard. Stock and !>tandard 
solutions should be allowed to equilibrate to room temperature prior to use. 

2.4 Safety Precautions and Hazards 

Tue follo"ing infonnation is included as an indication to the analyst of the nature and 
hazards of the reagents used in this procedure. If in any doubt, consult the appropriate 
Safety Data Sheet (SDS). 

2.4.1 Solnnt and Reagent Hazal'ds 

Tue follo"ing infonnation is included as an indication of the hazards associated "ith the 
reagents used in this procedure. Tue procedure is intended to be. used by trained and 
competent personnel, well ,·ersed in laboratory safety. Users of the method should ensure 
they have sufficient information to conduct an appropriate risk asse$Sruent that fulfils 
local requirements. If in any doubt, consult a suitably qualified expert for further ad,ice. 
It is recommended that the follo"ing precautions should be takeu " ·hen handling the 
analyrical standards and reagents. 

• A void breathing dust or vapours; ell-sure. good ventilation at all times. 
• A void skin contact; wear suitable. gloves wb.e.u handling. 
• Prevent contamination of skin and clothing: wear a laboratory coat 
• A void contact "i th mouth; ensure good laboratory hygie.ue prac.tic-.e. 
• A void spillages; ,vash any contaminated area immediately "ith tissue soaked \\ith 

an appropriate solvent. 
Tue follo\\ing hazards ha,·e-been identified for the solvents and reagents utilised in this 
method. 

Compound Hazard Phrases 
Ace.tonitrile H225: Highly flammable liquid and ,,.pour 

H302 + H312 + H332: Harmful if swallowed, in contact with 
skin or if inhaled 

H319: Causes serious eve initation 
Ace.tic acid H226: Flammable liquid and vapour 

H314: Causesse,·ere skin burns and eve dama2e 

2.4.2 Analytical Standard Matei·ial Hazards 

Anal}1e Hazard Phrases 

SYN549522 Not Available 
It is recommended that all anal}11cal standard matenals are treated as hazardous and 
appropriate control measures are. used to reduce the risk of exposure.. The following 
minimmn precautions should be taken when handling the analytical materials directly. 

• A void breathing dust or vapours; ell-sure. good ventilation at all times. 
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• A void skin contact; wear suitable. gloves whe.n handling. 
• Prevent contamination of skin and clothing: wear a laboratory coat 
• A void contact "ith mouth; em-me good laboratory hygiene practice. 
• A void spillages; wash any contaminated area immediately "ith tissue soaked with 

an appropriate solvent. 

3.0 ANALYTICAL PROCEDURE 

A sununaty flow-chart of the analytical procedures for sample preparation is included in 
the appendi"\. section. 

3.1 Sample Preparation 

If water samples are received deep frozen, they should be allowed to defrost completely 
at room temperature. Defrosted samples should be shaken thoroughly to emure sample 
homogeneity. 

L Transfer 1.5 ml of,vater sample. to a microcentrifuge tube 

2. Centrifuge water sample at> !Ok RPM for 2 minutes to remove any suspended 
solids. Fortify procedural recoveries if required 

3. Taking care not to disturb or re-suspend any particles, transfer sample from upper 
portion of centrifuged sample and dispeme into a glass autosampler ,ial 

4. Submit autosampler vial for LC-MS/MS analysis. 

3.2 Sample Fortification 

In order to verify method pe.rformance and allow recovery corrections to be made (if 
appropriate), fortified control samples should be included with each sample set To an 
untreated control sample. add the appropriate volwue of fortification standard solution to 
fortify at approximately the anticipated residue level (or at the LOQ and !OX LOQ if the 
residue le,·el cannot be estimated). Fortification with between 100 µland 500 µl of 
standard solution (see Section 2.3.2) in 10 ml of matri-.; can be made "ithout the need to 
adjust the. volume of the extraction solvent Le.t each sample stand for at least fi,·e 
minutes after fortification to allow the. spiking solution to soak into the matri.x before. 
proceeding "ith the ex.trac.tion. At least one untreated control and nvo recove.ry samples 
(fortified control samples) shoold be analysed with each sample batch. 

Note: For procedural reco,·ery purposes in all water tj,-pes, fortification should be perforuted 
into water that has been previously centrifuged at> 1 OK for 2 minutes to remove particulates 
due to compound binding. 

3.3 Sample Determination 

Tramfer an aliquot (-1 ml) from the sample to a HPLC injec.tion vial for instrunlent 
analysis (see Section 4.0). 
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3.4 Method Stopping Points 

Tue analytic-al procedure can be stopped at variouts points for o,·emight and weekend 
breaks unless otherwise specified in the analytical procedure. Results from recovery 
samples can be. used to validate any work:flow intenuptions. Samples should be stored 
refrigerated in sealed containers when the analysis cannot be completed in a single day. 

4.0 FINALDETERMINATION 

Tue method has been developed using an Applied Biosystems AP! 6500 LC/MS/MS. Tue 
method is not suitable for instruments \\ithout sinailar performance and sensitivity. Tue 
follouring instrumentation and conditions ba,·e-be:en fotmd to be. suitable for this analysis. 

4.1 Instrumentation Description 

Pump SHIMADZU LC-30AD 
Colmnn Oven 
Autosarupler 
Detector 
Gas supply 

SHIMADZU 2•0AC 
SHIMADZU SIL-30ACMP 
AB Sciex AP! <5500 Mass Spectrometer 
Nitrogeu, houst, supply 

4.2 Chromatography Conditions for SYNS49522 

Tue follo"ing instrumental conditions ha,·e been demonstrated to be suitable for the 
determination of all the anal}tes "ithin the scope of this method de,·elopmeJ1t procedure. 

Colmnn Phase 
Column Dimemion 
Colmnn Oven Temperature 
Flow rate. 
Injection volume. 

Stop Titne 
Injection protocol 
Elution 
Mobile phase A 
Mobile phase B 

Report Number: GRM076.04A 

Waters Ac:quity UPLC CS 

2.1 X50mm, 1.7 µmPa.rtidesize 

Ambieut/30°C 
0.600 ml/min 
50.00 µl 
5mins 
Inject a calibration standard after every 6 sample injections 
Gradieut 
0.1 % Acetic aci:d in ,vater 

0.1 % Acetic aci:d in acetonitrile 
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Mobile Phase Composition 

Time(mins) MPA (o/o) MPB(%) 

0.00 90 10 
1.00 90 10 
2.50 10 90 
4.00 10 90 
4.10 90 10 
5.00 90 10 

Divert Valve S"itching Programme: 

Time (min) Position 
0 To ,vaste 

1.2 To ma~ !>pec.trometer 
3.5 To ,vaste 

E.."\.pected Retention Times: 2.5 minute 

Dh-ert vah·e-S\\itc.hing programme c-an be adjusted based on instrument pezformance. 

4.3 Mass Spectrometer Conditions for SYN54952? 

Interface 
Curtain gas (CUR) 
Temperature (TE.\i) 

Collision gas setting (CAD) 
Gas I (GS!) 
Gas 2 (GS2) 
Interface heater (ihe) 
Duration (minutes) 
Jonspray voltage 
Scan tj,pe 

Polarity 

Analyte Name 

SYN549522 

SYN549522 Confirmation 

TurbolonSpray 
Nitrogen set at 20 (arbitrary units) 
5oo•c 
Nitrogen set at 8 
Air set at 40 (arbitrary units) 
Air set at 50 (arbitrary units) 
On 
5 
-4500 V 

MRM 
Negath-e. 

MRM Conditions 

Ql Mass Q3 Mass Time DP (msec.) 
386.966 146.000 25 -ll0 
386.966 215.000 25 -ll0 

l:P cr CXP 

-10 -40 -19 

-10 -16 -13 

Note: The mass spec.trometer parameters should be established by tuning of the 
instrument. Differences from the abo,·e-parameters are not considered a method deviation. 

Report Number: GRM076.04A Page 15 of42 

Report Number:  1781-7389 Page 81 of 140 



    

 

4.4 Confirmatory Procedures for SYN549522 

Final derennination by LC-MS/MS " ith 1wo transitions is considered to be highly specific; 
heJ1ce no further confinua1ory conditions are included for SYN549522 in this method 

5.0 CALCULATION Of RESULTS 

5.1 Multi-Point Calibration Procedure 

Calculate residues for eac.h sample as follours. 

g) 

a) Repeatedly inject a low 10 mid-range calibration solution (or fortified sample) 
until a consistent instrument response is observed. Typically, three injections 
ha,·e been found to be suflicieJ1I. 

b) Inject the calibration standards prepared in Section 2.4.3 above and measure the 
peak areas corresponding to the correct peaks. 

c) Make an injection of each sample/ reco,·e.ry solution and measure the peak areas 
corresponding 10 the correct peaks. 

d) After a maximum of siic injections of sample. solutions, make a repeat injection of 
a suitable calibration solution. 

e) Generate calibration curve parameters using an appropriate regression package .. 
Tue response is e.,'Pected to be linear and 1/x. weighting should be. used to provide 
a line of best fit 

Tue follo\\ing equation should be generated \\ith can the ex'Perimental values of 
m and c and should be included in the raw data: 

Where y is the instnnnent response. x is standard concentration, m is the gradient 
of the line ofbesi fit and c is 1he intercept value. 

Include in the raw data the coefficient of detenuination, R: (square of correlation 
coefficient). Alternatively, the correlation coefficie.nt, R, can be recorded. 

fJ Calculale the concentration of the analytes in the sample/recovery solutions using 
a ,uitable method. 
Residues in each sample is e.,-pressed in ng/mL (ppb). 

Recon·ry Correction Procedure 

Under certain circ.ums1anc.e.s (for example in storage s1ability studies). measured residues 
may need to be corrected for average. percentage recovery. In such cases, the equation 
below should be used. 

. Sample Residue (ng/mL) 
Corrected Residue • Mean % Recovery x I 00 
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6.0 CONTROL Al\'D RECOYERY SAMPLES 

When possible, a minimum of one control (untreated) sample should be analysed "ith 
each set of samples. The control sample should rnify that the sample used to prepare 
recovery samples is free from contamination. 

At least two recovery samples (c-.ontrol samples accurately fortified urith known amounts 
of all relevant analytes) should be analysed within each set of samples. Tue fortification 
levels should be appropriate to the residue levels expected. 

Recovery efficiency is generally c.011-sidered acceptable. whe.u the mean recovery values 
are between 70% and 120% and with a relath-e. standard deviation of ~0%. 
Provided the me.an recovery values are acceptable they may be used to correct any 
residues found. 

Where the method is used for monitoring purposes, control and recovery samples are not 
required when suitable control samples are not available .. 

7.0 SPECIFICITY 

7.1 Matrix 

Control samples "ithout fortification of analyte should be included in each sample set to 
c.onfinn that no interferences are obserwd. 

7.2 Reagent and Solvent Interference 

A reagent blank sample should be included in each sample set to confirm that no 
interferences are obse.rved. 

Using high purity solvents and reagents, no interferences ha,·e been found during the 
method de,·elopment. 

8.0 METHOD YALIDATION 

8.1 Extractability 

Residues of SYN549522 in water are analysed by direct injection e.,'lrllctability is not 
rele,-ant here. Acceptable precision and calibration data achieved during method 
,'lllidation (Reference I) are presented in Tables I - 4. 

8.2 Reconry Data and Repeatability 

Method development has been carried out on the procedures described in sections 3.0 and 
4.0. Summary of the method development data are available in the Tables section below. 
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8.3 Limit of Quantification (LOQ) 

Tue limit of quantification of the method is defined as the lowest anal)'te conce.ntration in 
a sample at which the methodology has been developed. The estimated LOQ was taken as 
not less than ten times of the background noise (NL T I 0). 

Tue limit of quantification has been set at 0.025 ng/llll. (0.025 ppb). 

8.4 Limit of Detection (LOD) 

Tue limit of detec.tion of the method is defined as the lowest analyte concentration 
detectable above the mean amplitude of the background noise in an untreated sample at 
the corre!>ponding retention time. An estimate of the LOD was taken as three times 
background noise (NLT3). Note that the LOD varies between each set of samples, for 
each anal)'te and from instrument to instrume.nt 

Tue limit of detec.tion has been set at 0.008 ng/llll. (0.00S ppb). 

8.5 Matrix Effects 

No significant matri."\. effects ,vere obse.rved in the water types tested during method 
validation. The method includes proc-.edures to reduce matrix effects as far as practically 
pos~ible. howe,·er matrix effects in some matrices may be. still obser ved. In these 
instances, matriic matched standards may be used to compensate for the matri."\. effects at 
the discretion of the study director. 

8.6 Detector Linearity 

Tue detector response for SYN549522 has been tested during method development and 
was found to be linean,ithin the range equivalent to LOQ to IOOX LOQ for SYN549522. 
Full details of the linearity data ac.hies·ed during method development is presented in the 
Tables Section below. Calibration graphs are also presented in the Figures Section. 

For accurate quantification of residue concentrations, analyses should be carried out 
\\ithin the line.arrange of the detector used. For multi-point calibration, detector range 
and linearity \\ill be demonstrated within each sample set If a residue beyond the 
meas-med concentration range is obse.rved, dilute the sample appropriately to bring it 
"ithin the line.arrange prior to quantification. 

8.7 Extract Stability 

E."\.tract should be stored in a refrigerator when not in use to pre\·e.nt decomposition and/or 
concentration of the standard. E.,1rac.t should be allowed to equilibrate. to room 
temperature prior to use. 

Up to three (3) days of extract stability was established during the method validation. 
Achieved extract stability data are presented in Table 5. 
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9.0 LIMITATIONS 

Tue method has been developed via analysis of represenrath-e. sample matrix. It can 
reasonably be assumed that the method can be applied to other samples not previously 
tested pro"ided that successful reco,·e.ry samples at the relevant levels verify the 
performance of the method. 

10.0 CONCLUSIONS 

This procedure has been demonstrated to be a reliable and accurate procedure for the 
determination of residues of SYN549522 in water. Only commercially available. 
laboratory equipment and reagents were used for the method development procedure .. The 
limit of quantification of the method is 0.025 ng/mL (0.025 ppb). 

This method satisfies US EPA guideline OCSPP 850.6100 and EC Guidance Documents 
SANCO/3029199 rev 4 and SANCO/825/00 rev 8.1. 
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CHEMICAL S:TRUCTURES 

FIGURE 1: Cyclobutrilluram 

Company code: SYN549522 

CAS Nwnber: 1460292-16-3 

IUPAC Name: N-[ (I S,2S)-2-(2, 4-dic blorophenyl)cydobutyl ]-2-
( trifluoromethyl)p}Tidine-3-carbo:samide 

Molecular formula CnHi;C!,F,N:,O 

Fonuula weight: 389.2 

Structure: 
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APPENDIX 1 APPARATUS 

Recommended Suppliers 

Equipment Description Supplier 
Genera) glassn-are General glassware Fisher Scientific 

Pbutic Wffi' 15 ml PP Cennifu.ge Tube Coming Falcon Tube. 
Cemrifu.ge Annti J-25 Beckman Couher 
\'onexmiur \'onex Genie 2 \'WR 

Ultrasonic bath S150 B=wn 
LC-MS/MS S}'\tem AB Sciex API 6500 equipped "ith a Turbo Ion Spray SO'UJ'Ce. Applied BiOS)'\tel'm 
HPLC system Shimadzu 120 Shimad2U 

Atuosampler Shilllad.."U 30 series Shimad2U 

HPLCco!tJJnn Watm Acquity UPLC CS, 2.lXSOmm, 1. 7 µm Waters 
(PIN: 186002&77) 

Nitrogen LiquidNinogen Tank AirGas 
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APPLil\'.l>IX l REAGENTS 

Recommended Suppliers 

Reagent Deuription Supplier 

Acetic acid ACS grade Sign,,. Aldrich 

Acetonitrile HPLCgnd• JTBaker 

Water 
Deionized water Milli-Q 

HPLCgnd• PIIARMCO 
SYN549522 GLP certified GLP Testing Facility, Syngenta, CH-4333, 
Analytical standard Mtinchweilen, Switzerland 

o, 
Syngenta Crop Protection, Inc., P.O. Box 1S300 
Gnensbo,o, NC 27419-SJOO 

Preparation of Reagents 

a) 0.1 % Acetic Acid in Acetonitrile - prepared by mi'<ing I mL of acetic acid "ith 
I 000 mL of acetonitrile. 

b) 0.1 % Acetic Acid in HPLC grade Water- prepared by mi'<ing I mL of acetic. acid 
\\ith 1000 mL ofHPLC grade water. 
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APPLi:\'.l>IX 3 LC-MS/MS TUNl!\G PROCEDURE 

Calibration of Instrument 

Tue instrumeut must be mass calibrated on a regular basis using pol}propylene glycol 
(PPG) solutions according 10 the manufac.turer's instmc.tions. Calibrate both mass 
resol,ing quadrupoles (Q 1 and Q3). 

Tuning Instrument 

Infuse a standard solution of each compound (0.1 to 1.0 µg/mL) in mobile phase (see 
section 4) directly into the mass spectrorue-ter interface at a rate at of approximately 10-20 
111/min. Roughly adju.;t interface parameters (sprayer position, spray, heater/auxiliary 
gas flows, as well as ,·oltages of spray, orifice, and focusing ring) for a sufficiently high 
parent ion signal: 

ml: 387 for SYN549522 in negath-e ionization mode. 

Using the Analyst software quantitative optimization routine, nme the instrument for 
SYN549522 ensuring that the correct ion is selected. If desired, manual tuning of the ion 
optics and collision e.nergy can be carried out to ensure ma.'Olllum sensith,ity. 

Finally, connect the LC-pwnp ,ia the autosampler directly to the MS/MS instrument. 
Perform repetith-e flow injection of a standard using mobile phase at the flow rate. to be 
used. Tl.llle-the interface parameters (sprayer position. spray and heater gas flows. !>pray, 
orifice, and focusing ring ,·oltages) and the collision gas flow for ma.~wu seusitivity. 

For SYN549522. in negati,·e ionization mode, the deprotonated molecular ion generated 
in the ion source (ml: 387) is selected and subjected to further fragmentation by 
collisional ac.tivation. Tue two most sensitive daughter ions (ml: 146 and ml: 215) are 
then selected and used for quantitative analysis. 
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APPENDIX 4 METHOD FLOW CHART 

Transfer 15 ml. of water sample to mkrooentrifuge rube. 
l 

Ceutrifuge water sample > I OK RPM for 2 minutes 
l 

I ran.sf er sample from upper portion of c-.entrifuged water to an autosampler vial 
l 

Submit autosampler "ial for LC-MS/MS analysis 
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