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1. INTRODUCTION 

1.1 Background and Purpose of Study 

The objective of this validation study was to demonstrate the applicability and repeatability of 
BASF Analytical Method No. D1724/01 used for the determination of residues of trifludimoxazin 
(BAS 850 H), including six metabolites, in water by LC-MS/MS. 

2. MATERIALS AND METHODS 

2.1 Test Systems 

The water samples used in this study were drinking (well) water and surface (lake) water samples, 
which were characterized by AGVISE Laboratories. The GLP water characterization reports are 
provided in Appendix K. The samples were held under refrigeration during the experimental 
period.  Each analysis set was uniquely identified with a Master Sheet Number, which consisted 
of the study number plus a unique number (e.g., 784160-5).  The test system samples were 
assigned unique numbers and these were recorded in each analytical set or “Master Sheet” 
(e.g., water fortification sample 784160-05-04, from Master Sheet No. 784160-5). The actual 
sample numbers used for the analysis were identified in the raw data and in this final report. 

2.2 Test and Reference Substances 

The test/reference standards, shown below, were synthesized by BASF Aktiengesellschaft 
(Limburgerhof, Germany) and were maintained at room temperature (for M850H004, refrigerator 
or freezer) until use in this study. BASF Aktiengesellschaft determined characterization and 
purity prior to the substances being used in this study. Details of these determinations are 
available to BASF and are located at Landwirtschaftliche Versuchsstation der BASF, 
Limburgerhof, Germany. BASF has retained a reserve sample of each chemical and has 
documentation at BASF Corporation, BASF Crop Protection (Research Triangle Park, North 
Carolina, USA). The certificate of analysis for each test substance is provided in Appendix A. 

The test/reference substances in solution were used in the study to generate data for both 
instrument and method performance.  Quantitation of residues in all samples was achieved 
using calibration curves calculated by linear regression (1/x weighting) of instrument responses 
for the reference substances.  The performance of the instrument was evaluated during each 
injection set. 
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2.2.1 Trifludimoxazin 
Common Name Trifludimoxazin 

Chemical structure: 

F O 

N 
F O N S 

NF 
N O 

O 

BAS Code Name BAS 850 H 

IUPAC Name 1,5-dimethyl-6-thioxo-3-[2,2,7-
trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-
dihydro-2H-1,4-benzoxazin-6-yl]-
1,3,5-triazinane-2,4-dione 

BASF Reg. No. 5654329 

Molecular Formula C16H11F3N4O4S 

Molecular Weight 412.3 

Lot No. L84-130 

Purity: 99.2% 

Expiration Date February 01, 2020 

2.2.2 M850H001 
Common Name None 

Chemical structure: 

F O 

N 
F O N O 

NF 
N O 

O 

BAS Code Name M850H001 

IUPAC Name 1,3-dimethyl-5-[2,2,7-trifluoro-3-oxo-
4-(prop-2-yn-1-yl)-3,4-dihydro-2H-
1,4-benzoxazin-6-yl]-1,3,5-triazinane 
2,4,6-trione 

BASF Reg. No. 5749359 

Molecular Formula C16H11F3N4O5 

Molecular Weight 396.3 

Lot No. L85-52 

Purity: 98.7% 

Expiration Date April 01, 2018 

2.2.3 M850H002 
Common Name None 

Chemical structure: 

F O 

N 

O N S 

F N 

F N O 
H 

O 

BAS Code Name M850H002 

IUPAC Name 1,5-dimethyl-6-thioxo-3- (2,2,7-
trifluoro-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-6-yl)-1,3,5-triazinane-
2,4-dione 

BASF Reg. No. 5757725 

Molecular Formula C13H9F3N4O4S 

Molecular Weight 374.3 

Lot No. L84-162 

Purity: 96.8% 
Expiration Date February 01, 2020 
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2.2.4 M850H003 
Common Name None 

Chemical structure: 

F O 

N 

O N O 

F 
N 

F N O 
H 

O 

BAS Code Name M850H003 

IUPAC Name 1,3-dimethyl-5-(2,2,7-trifluoro-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-yl)-
1,3,5-triazinane-2,4,6-trione 

BASF Reg. No. 5757726 

Molecular Formula C13H9F3N4O5 

Molecular Weight 358.2 

Lot No. L85-70 

Purity: 99.4% 
Expiration Date April 01, 2018 

2.2.5 M850H004 
Common Name None 

Chemical structure: 

F O 

N 
F O N S 

H H NF 
N 

O 

BAS Code Name M850H004 

IUPAC Name N,N-dimethyl-N’-[2,2,7-trifluroro-3-
oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-
2H-1,4-benzoxazin-6-yl] 
dicarbonimidothioicdiamide 

BASF Reg. No. 5833884 

Molecular Formula C15H13F3N4O3S 

Molecular Weight 386.4 

Lot No. L85-50 

Purity: 99.5% 
Expiration Date April 01, 2018 

2.2.6 M850H012 
Common Name None Chemical structure: 

F 

F 
O N H  2 

F 

N 

O 

BAS Code Name M850H012 

IUPAC Name 6-amino-2,2,7-trifluoro-4-(prop-2-yn-
1-yl)-2H-1,4-benzoxazin-3(4H)-one 

BASF Reg. No. 5797901 

Molecular Formula C11H7F3N2O2 

Molecular Weight 256.2 

Lot No. L85-66 

Purity: 98.9% 
Expiration Date September 01, 2018 
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2.2.7 M850H035 
Common Name None 

Chemical structure: 

F O 

N 
F O N O 

H H NF 
N 

O 

BAS Code Name M850H035 

IUPAC Name N,N-dimethyl-N’-[2,2,7-trifluroro-3-
oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-
2H-1,4-benzoxazin-6-yl]-2-
imidodicarbonic diamide 

BASF Reg. No. 6070203 

Molecular Formula C15H13F3N4O4 

Molecular Weight 370.3 

Lot No. L2017-007 

Purity: 100.0% 
Expiration Date February 01, 2019 

Stock solutions of each analyte were prepared in methanol with 0.1% formic acid, or acetone 
(M850H035 only), and the mixed intermediate (fortification) solutions containing each analyte 
were prepared by diluting combined aliquots of the stock solutions using methanol with 0.1% 
formic acid. Solvent-based mixed calibration standards were prepared by serial dilution of the 
mixed intermediate standards using methanol:water (20:80, v/v) with 0.1% formic acid. The 
stability of each analyte, except M850H035, in standard solutions held under refrigeration has 
been previously determined (References 1-3); the stability of M850H035 in standard solutions 
was determined in conjunction with this study. Matrix-matched standards were prepared using 
control material as described in the method and were not stored longer than approximately 
1 week. During the course of this study, the test/reference substance solutions were stored 
under refrigeration and were used within the demonstrated period of stability. Preparation and 
dilution data forms pertaining to the stock and working solutions are located in the analytical 
facility data and are archived periodically. Example standard dilution and use information, as 
performed in the subject study, are provided in Appendix L. 

2.3 Route of Administration 

In this method validation study, the test substances were applied to the test system as analytical 
standard solutions (in acidified methanol) by micropipette to ensure precise delivery of a small 
amount of the test substances. 

2.4 Analytical Method 

2.4.1 Principle of the Method 

Using BASF Analytical Method No. D1724/01, residues of trifludimoxazin in water are cleaned-
up by filtration or liquid/liquid partitioning and filtration, and then quantified using LC-MS/MS. 
The method procedures validated in this study are provided in Appendix B. Briefly, residues of 
trifludimoxazin in a 1 mL aliquot of water samples (10 mL each) are diluted with methanol 
containing 0.5% formic acid, filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. M850H001 
residues in a separate 5 mL aliquot of the water samples are acidified, partitioned with ethyl 
acetate:cyclohexane (10:90, v/v), and centrifuged; residues in an aliquot of the organic layer are 
evaporated to dryness, re-dissolved in a final volume of methanol:water with 0.1% formic acid 
(20:80 v/v), filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. 
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2.4.2 Specificity/Selectivity 

The residues of trifludimoxazin are determined by HPLC-MS/MS monitoring ion transitions m/z 
413  for parent trifludimoxazin; m/z  and  for M850H001; m/z  
and  for M850H002; m/z  and  for M850H003; m/z  and 

 for M      for M850H012; or m/z  and 
 for M850H035. In lieu of a secondary (alternate) ion transition for trifludimoxazin 

confirmatory analysis is performed using a different LC column and gradient. The results are 
calculated by direct comparison of the sample peak responses to those of external standards. 
Two mass transitions are available for all analytes except parent trifludimoxazin. Due to the high 
selectivity and specificity of LC-MS/MS an additional confirmatory technique is not necessary, 
except as discussed above for parent trifludimoxazin, for which a separate chromatographic 
technique is available for confirmatory quantitation. The multiple reaction monitoring (MRM) 
transitions used to identify each analyte were determined by product ion scan (see Appendix J). 

2.5 Validation of Method 

For validation, untreated drinking (well) water and surface (lake) water samples were fortified 
with each analyte and analyzed according to the established method validation guidelines. To 
test the repeatability of the method, the analytical sets typically consisted of a reagent blank, 
and for each matrix, two controls, five replicates fortified with each analyte at the method limit of 
quantitation, 30 ppt, and five replicates fortified at a higher level, corresponding to 10X the limit 
of quantitation, 300 ppt. For each analyte, the two mass transitions or one mass transition with 
the additional confirmatory method described above were evaluated. 

2.6 Influence of Matrix Effects on Analysis 

In conjunction with the subject study, matrix-matched standards and solvent-based standards 
were analyzed in a separate experiment to evaluate any potential matrix effects on LC-MS/MS 
analysis. This involved comparing calibration standards prepared with control matrix against 
calibration standard solutions prepared with acidified methanol:water (20:80, v/v). The matrix-
matched standards were prepared, using control sample material worked up through the method, 
to final concentration levels approximating 1/2XLOQ, 1XLOQ, and 2XLOQ. Each set of matrix-
matched standards (for each water type) was bracketed by a block of calibration standards with 
additional injections of tested standard levels occurring as appropriate during the run. 

The data generated were evaluated by comparing the average area response of the standards 
for typically three injections of each type (with and without matrix) for each of the three standard 
concentration levels. Acceptability (i.e., matrices had no significant influence on the analysis) 
requires a difference in area of <20%, calculated as the "Mean Area Change (%)". For each 
matrix/ion transition, an overall average "Mean Area Change (%)" across the three tested 
concentrations was calculated to make a general assessment of acceptability with respect to 
matrix effects. 

2.7 Stability of Extracts 

The stability of residues of trifludimoxazin in stored extract solutions was determined in 
conjunction with the subject method validation study. To establish stability, one control and 
multiple method validation recovery samples for each fortification level (n=5 total recovery 
samples) that had been stored under refrigeration at the final volume stage were re-analyzed. 
Quantification of each analyte in the stored samples for this experiment was performed using 
the primary ion transition (or chromatographic technique in the case of trifludimoxazin). 
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3. RESULTS 

3.2 Influence of Matrix Effects 

In conjunction with the subject study, matrix-matched standards and solvent-based standards 
were analyzed in a separate experiment to evaluate any potential matrix effects on LC-MS/MS 
analysis. The results of the extensive testing on each water matrix (for both ion transitions) 
demonstrated that the matrix load in the water samples had no significant influence on the 
analysis. Matrix effects, calculated as the overall mean percent area count difference between 
matrix-matched standards and solvent-based standards, at three standard concentration levels, 
were less than 20% (Table 2). 

3.3 Solution Storage Stability 

Standards. The available standard solution storage stability data, summarized 
indicate that trifludimoxazin, M850H001, M850H002, M850H003, M850H004, and M850H012 
are stable in stock standards prepared in acidified methanol (0.1% formic acid in methanol) for 
at least 3 months  days), and indicate that these analytes are also stable in mixed 
intermediate (fortification) standards prepared in acidified methanol and in mixed calibration 
standards prepared by serial dilution of the intermediate standards using acidified 
methanol:water (20:80, v/v with 0.1% formic acid) for at least 2 month   days), each when 
held under refrigeration. 

In this study, M850H035 was shown to be stable in stock solution prepared in acetone, in 
intermediate standard solutions prepared in 0.1% formic acid in methanol, and in calibration 
standards prepared by serial dilution of the intermediate standards using acidified 
methanol:water (20:80, v/v with 0.1% formic acid), for at least 1 month (27-43 days), each when 
held under refrigeration (Table 3). During the course of this study, the test/reference substance 
solutions were stored under refrigeration and all solutions were used within the demonstrated 
time period of stability. 

Page 27 of 317



    
    

        
     

     
     

      
     

 
    

        
     

  
    

     
   

     
      

     
          

    

         
    

     
      

      
     

   

      
     

     

      
    

 

         
   

     

BASF Study Number: 784160 
BASF Registration Document Number: 2017/7008199 Page 21 of 249 

Extracts. The method validation fortification sample extracts were analyzed within 2 days of 
extraction. The acceptable method recoveries obtained during analysis demonstrate the storage 
stability of residues of trifludimoxazin in the extracts in the brief period prior to analysis. In 
addition, the recoveries from stored solutions generated during extract stability experiments 
performed in conjunction with this study, which included tests on the HPLC final volume stored 
under refrigeration, indicated that residues of trifludimoxazin are stable in water matrix extracts 
for approximately 1 week, the longest interval tested, sufficient to support the storage 

study, 
intervals 

and conditions incurred by the extracts in the subject 

4. CALCULATIONS AND RAW DATA 

An example calculation is included in Appendix C (page 66). Detailed analytical data such as 
supporting raw data necessary for re-calculations, standards and calibration curve data are 
provided in Appendix D (page 68). 

5. STATISTICS AND DATA INTEGRITY 

Statistical treatment of the data included simple descriptive statistics, such as determinations of 
averages, standard deviation and/or RSD for the procedural recoveries and area counts and 
calculation of the calibration curve and correlation coefficient (r) by linear regression of the 
instrument responses for the reference standards. The statistical calculations throughout this 
report were performed using an automated computer spreadsheet (Microsoft Excel®) and were 
rounded for presentation purposes. Slight differences may be noted in hand calculations using 
the recoveries presented in the tables. These are due to rounding and have no effect on the 
scientific conclusions presented in this report. The detailed analytical data may be consulted for 
confirmation of the calculated results. 

Several measures were taken to ensure the quality of the study results. The quality assurance 
unit at BASF inspected the analytical procedures for compliance with Good Laboratory 
Practices that included adherence to the protocol.  The dates inspected are detailed in the 
quality assurance unit statement. Study samples and test and reference items were maintained 
in secured (i.e. pad-locked) storage with limited access. Freezer and refrigerator temperatures 
were continuously monitored by electronic means. 

6. SUMMARY OF METHOD 

Summaries of the method parameters and characteristics are provided in Table 5 and Table 6. 

7. INDEPENDENT LABORATORY VALIDATION 

The independent laboratory validation of BASF method (D1724/01) was successfully completed 
for all analytes in drinking water and surface water except for M850H004 in surface water which 
required 3 trials because of the reasons listed below: 

a. Trial 1 for M850H004 in surface water was artificially enhanced and the issue was not 
resolved before the extract aged beyond proven stability. 

c. Trial 3 was successfully completed for M850H004 in surface water after a new bottle of 
formic acid was used and the formic acid concentration in the matrix-matched calibration 
standards was increased to 0.1% to match the concentration in control and recovery samples. 
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In addition, it is recommended to make the following changes to the analytical method to 
improve ruggedness: 

1. The organic rinse and equilibrium times were extended for two minutes each 
(section 4.2).  The additional rinse and equilibration steps may help to reduce matrix 
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some LC systems. 
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Linearity: Acceptable linearity was observed for the standard ranges 
tested: The method-detector response was linear over the 
0.005 to 0.125 ng/mL range (r  0.9989), or for M850H001, 
over the 0.025 to 0.5 ng/mL range (r  0.9979), for the 
definitive method validation sets. 

Specificity: The control chromatograms generally have no peaks above the 
chromatographic background and the spiked sample 
chromatograms contain only the analyte peak of interest. 
Peaks were well-defined and symmetrical. There appeared to 
be no carryover to the following chromatograms. 

Limit of Quantification: The LOQ of the method was set at 30 ng/L (30 ppt) for BAS 
850 H and its metabolites, M850H001, M850H002, M850H003, 
M850H004, M850H012, and M850H035, and was also defined 
as the lowest fortification level tested. Additionally the eco-
toxicology endpoints in water (NOEC) were considered for all 
analytes. For parent (BAS 850 H), the NOEC is 23 ng/L which 
is close to the set LOQ of 30 ng/L.  For all  other metabolites, 
the LOQ was lower than the lowest relevant eco-toxicology 
endpoint in water (NOEC M850H001: 0.37 μg/L; M850H002: 
0.63 μg/L;M850H004: 0.5 μg/L). 

Limit of Detection: The LOD for all analytes was set at 6 ng/L (6 ppt), which was 
20% of the defined LOQ. The LOD was shown to be 
detectable as the absolute amount of analyte injected (0.5 pg 
on column for trifludimoxazin and metabolites except for 
M850H001 which was 2.5 pg on column) into the LC-MS/MS 
when the lowest calibration standard was analyzed (0.005 
ng/mL for trifludimoxazin and metabolites except for M850H001 
which was 0.025 ng/mL) with acceptable signal to noise ratio 
(S/N) greater than 3:1. 

Repeatability Overall relative standard deviations (%RSD) for all fortification 
levels were below 20%. 

Reproducibility Reproducibility of the method was not determined within this 
validation study. Page 30 of 317
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Table 4. Storage Stability of Trifludimoxazin and Metabolites in Extracts 

Analyte Solution Tested Conditions 
Limit of Demonstrated 

Storage Stability1 

Trifludimoxazin, 
M850H001, 
M850H002, 
M850H003, 
M850H004, 
M850H012 
M850H035 

Final volume 
(methanol:water, 20:80 
v/v, with 0.1% formic 

acid) 

Refrigerated 
(in the dark in 

glass 
autosampler 

vials) 

Surface and Drinking Water, 
~1 week (7, 6 days) 

1. The stability criteria:  ±20% difference between initial result (time-zero analysis) for the selected recovery 
sample and the stored-fortified recovery result obtained upon re-analysis by LC-MS/MS.  
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Table 5. Summary Parameters for the Analytical Method Used for the Quantitation of 
Residues of Trifludimoxazin in Water 

Method ID BASF Analytical Method No. D1724/01 
Analyte(s) Residues of trifludimoxazin (BAS 850 H) and its metabolites M850H001, 

M850H002, M850H003, M850H004, M850H012 and M850H035 in drinking 
and surface water 

Extraction Briefly, residues of trifludimoxazin and metabolites (except M850H001) in 
solvent/technique water samples (10 mL each) are diluted with acidified methanol, filtered (0.45 

μm PTFE) and analyzed by LC-MS/MS. M850H001 residues in a separate 
aliquot of the water samples are acidified, partitioned with ethyl 
acetate:cyclohexane (10:90, v/v), and centrifuged; residues in an aliquot of 
the organic layer are then evaporated to dryness, re-dissolved in a final 
volume of methanol:water with 0.1% formic acid (20:80 v/v), filtered (0.45 μm 
PTFE) and analyzed by LC-MS/MS. 

Cleanup strategies Centrifugation; liquid/liquid partition; filtration. 
Instrument/Detector Liquid chromatography (LC) electrospray ionization tandem mass 

spectrometry (ESI-MS/MS) monitoring ion transitions m/z 413  for parent 
trifludimoxazin; m/z    for M850H001; m/z  

          
           

       0H035. In lieu of a 
secondary (alternate) ion transition for parent trifludimoxazin confirmatory 
analysis is performed using a different LC-MS/MS column and gradient. 
Analyses for most of the analytes are performed using a Waters Aquity UPLC 
system equipped with a Acquity HSS T3 column (100 x 2.1 mm, 1.8  
particle size) and a Sciex Instruments API 6500 detector and using a mobile 
phase gradient of water with 1% formic acid:methanol with 0.1% formic acid 
85:15, 60:40, 30:70, 5:95, to 85:15, v/v, over 6.5 minutes (flow rate 
500 uL/minute). For the analysis of M850H001 (both ion transitions) and 
confirmatory analysis for parent trifludimoxazin are conducted with a separate 
chromatographic technique, in separate injections for each analyte, using the 
same UPLC system and detector equipped with a Waters Acquity BEH C18 

column (50 x 2.1 mm, 1.7 μm particle size) using a mobile phase gradient of 
water with 1% formic acid:methanol with 0.1% formic acid, 85:15 to 40:60, 
v/v, over 6.25 minutes (flow rate 600 uL/minute). 

Standardization method Linear regression (1/x weighting).  Direct comparison of the sample peak 
area responses to those of external standards. 

Stability of std solutions The available storage stability data indicate that each analyte is stable in 
stock solutions prepared in 0.1% formic acid in methanol for at least 
3 months  days), or acetone in the case of M850H035 for at least 
1 month (43 days), when held under refrigeration. In addition, the data 
indicate that each analyte is stable in mixed intermediate (fortification) 
standards prepared by diluting combined aliquots of the stock solutions with 
0.1% formic acid in methanol and in mixed calibration standards prepared by 
serial dilution of the intermediate standards using methanol:water (20:80, v/v) 
with 0.1% formic acid for at least 1 month  days), each when held under 
refrigeration. During the course of this study, the test/reference substance 
solutions were stored under refrigeration and all solutions were used within 
the demonstrated time period of stability. 

Expected retention 
times (minutes) 

Parent trifludimoxazin, ~5.0 (for alternate chromatographic technique, ~6.1); 
M850H002, ~4.7; M850H003, ~3.2; M850H004, ~4.7; M850H012, ~3.0; 
M850H035, ~4.4; M850H001, ~4.3 
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Table 6. Characteristics for the Analytical Method Used for the Quantitation of Residues of 
Trifludimoxazin in Water 

Analyte Residues of trifludimoxazin (BAS 850 H) and its metabolites M850H001, 
M850H002, M850H003, M850H004, M850H012 and M850H035 in drinking 
and surface water 

Equipment ID Waters Aquity UPLC system equipped with Sciex Instruments API 6500 

Limit of quantitation 
(LOQ) 

30 ng/L (30 ppt), for each analyte 

Limit of detection (LOD) 6 ng/L (6 ppt), for each analyte 

Reliability of the 
Method/ [ILV] 

A successful independent laboratory validation [ILV] has been conducted for 
BASF Analytical Method No. D1724/01 for the determination of residues of 
trifludimoxazin in water.  The values obtained are indicative of the reliability 
of Method No. D1724/01. 

Linearity The method-detector response was linear over the 0.005 to 0.125 ng/mL 
range (r  0.9899), or for M850H001, over the 0.025 to 0.5 ng/mL range 
(r  0.9979), for the method validation sets. 

Specificity/ 
Selectivity 

The control chromatograms generally have no peaks above the 
chromatographic background and the spiked sample chromatograms contain 
only the analyte peak of interest.  Peaks were well-defined and symmetrical.  
There appeared to be no carryover to the following chromatograms. 

An experiment to evaluate any potential matrix effects showed that the 
matrix load in the samples from each water matrix had no significant 
influence on analysis (matrix effects <20%), 

Confirmatory technique Due to the high selectivity and specificity of LC-MS/MS an additional 
confirmatory technique is not necessary, except for parent trifludimoxazin, for 
which a confirmatory technique is available using a different LC column and 
gradient. 

Time required A set of 13 samples (one reagent blank, two controls, and 10 fortified 
samples for recovery experiments) requires about 6 hours of work 
(calculation of the results included). 
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Typical Recovery Calculation for LC-MS/MS Quantitation 

Sample No. 784160-05-04-A. Control surface water sample fortified at the LOQ with 
trifludimoxazin (and other analytes), Master Sheet No. 784160-5. 

Concentration of analyte = peak area - intercept 
(ng/mL) slope 

Trifludimoxazin 
Peak Area = 13380 
Intercept = 357 

Slope = 6.35E+05 
Conc. (ng/mL) = 0.0205 

BASF R
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ber: 2017/7017089

The concentration of analyte in μg/kg (ppb) is calculated as shown in equation: 

Vend x  CAResidue [ppb] = G x  AF 

Where: 

Vend = Final volume [mL] 
CA = Concentration of analyte as read from the calibration curve [ng/mL] 
G = Volume of the sample extracted [mL] 
AF = Aliquotation factor 

Trifludimoxazin 
Vend =  1.25  mL  
AF =  10%  
G = 10.00 

Conc. (ng/mL) = 0.0205 
Residue (ppb) = 0.0256 

Net residue (ppb of analyte) = Residue (ppb of analyte) - Residue in Control (ppb) 

Recovery of analyte (%) = Residue (ppb of analyte) - Residue in Control (ppb) x 100 
Amount Fortified (ppb) 

Trifludimoxazin 
Amount fortified (ppb) = 0.03 

Residue (ppb) = 0.0256 
Residue in control = <LOD (<0.006 ppb) 

%Recovery 85% 

Use full calculator precision in any intermediate calculations. Round only the final value. 
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Protocol Amendments and Deviations 

There was one deviation which documented the following: 

1. Mixed calibration “precursor solutions” were not prepared according to the technical 
procedure (TP) attached to the protocol. The TP was not intended to be restrictive in this 
respect, nevertheless, the procedure was updated to reflect the dilution scheme used in 
the method validation and allow for flexibility in the preparation of these solutions. In 
addition, typographical errors in the gradient for method sections 4.2.2 and 4.2.3 were 
corrected. The updated TP as corrected (and as validated in this study) is shown in 
Appendix B. 

None of the amendments / deviations noted above affect the validity of the study. 
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Appendix B: 

Evaluation of the Limit of Detection (LOD) for Method D1724/01, “Method for the 
Determination of Residues of BAS 850 H (Reg. No. 5654329) and its metabolites 

M850H001 (Reg. No. 5749359), M850H002 (Reg. No. 5757725), M850H003 (Reg. No. 
5757726), M850H004 (Reg. No. 5833884), M850H012 (Reg No. 5797901), and 
M850H035 (Reg. No. 6070203) in Surface and Drinking Water by LC-MS/MS" 

BASF Study Number:
784160_1 

BASF Registration Document Number:
2017/7018069 

Page Count: 

Contains 60 pages 
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1. INTRODUCTION 

1.1 Background 

BAS 850 H is an herbicide used in multiple crops. To analyze for BAS 850 H and its metabolites, 
BASF analytical method D1724/01, “Method for the Determination of Residues of BAS 850 H 
(Reg. No. 5654329) and its metabolites M850H001 (Reg. No. 5749359), M850H002 (Reg. No. 
5757725), M850H003 (Reg. No. 5757726), M850H004 (Reg. No. 5833884), M850H012 (Reg No. 
5797901), and M850H035 (Reg. No. 6070203) in Surface and Drinking Water by LC-MS/MS" was 
validated (Reference 1). The purpose of this study is to evaluate the LOD for this validated 
method. 

1.2 Definitions 

Method Detection Limit (MDL): The method detection limit (MDL) is the lowest level that 
the instrument can reliably differentiate from a blank or 
non-detect sample. 

Limit of Detection (LOD): The limit of detection (LOD) is the lowest level that can be 
reliably brought through the method and quantitated. 

Limit of Quantitation (LOQ): The limit of quantitation (LOQ) is the lowest level of 
fortification tested of an analyte in the matrix, before 
extraction, and is determined by the proposed tolerance. 

2. MATERIALS AND METHODS 

2.1 Test Systems 

The test system considered in this study was surface water and surface water extract. The surface 
water was characterized at AGVISE Laboratories (604 Highway 15 West, Northwood, ND 58267). 
A copy of the characterization data is provided in the Appendix A. 

The matrix effects were evaluated in the validation of method D1724/01 (Reference 1). No 
significant ( 20%) matrix effects were shown for either water matrix. Surface water was chosen as 
the matrix to use when conducting the MDL and LOD evaluation. 

Each analysis set was uniquely identified with a Master Sheet Number, which consisted of the 
study number plus a unique number (e.g., 784160_1-01). The test system samples were 
assigned unique numbers according to SOP 10.04.05 and these were recorded in each analytical 
set or “Master Sheet” [e.g. water sample 784160_1-02-01, from Master Sheet No. 784160_1-02]. 
The actual sample numbers used for the analysis were identified in the raw data and in this final 
report. 

2.2 Test and Reference Substances 

The test/reference standards, shown below, were synthesized by BASF Aktiengesellschaft 
(Limburgerhof, Germany) and were maintained at room temperature (for M850H004, refrigerator 
or freezer) until use in this study. BASF Aktiengesellschaft determined characterization and purity 
prior to the substances being used in this study. Details of these determinations are available to 
BASF and are located at Landwirtschaftliche Versuchsstation der BASF, Limburgerhof, Germany. 
BASF has retained a reserve sample of each chemical and has documentation at BASF 
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Corporation, BASF Crop Protection (Research Triangle Park, North Carolina, USA). The 
certificate of analysis for each test substance is provided in Appendix B. A detailed summary of 
the reference substances is presented below. 

Common Name Trifludimoxazin 

Chemical structure: 

F O 

N 
F O N S 

NF 
N O 

O 

BAS Code Name BAS 850 H 

IUPAC Name 1,5-dimethyl-6-thioxo-3-[2,2,7-
trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-
dihydro-2H-1,4-benzoxazin-6-yl]-
1,3,5-triazinane-2,4-dione 

BASF Reg. No. 5654329 

Molecular Formula C16H11F3N4O4S 

Molecular Weight 412.3 
Lot No. L84-130 

Purity: 99.2% 

Expiration Date February 01, 2020 
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Common Name None 

Chemical structure: 

F O 

N 
F O N O 

NF 
N O 

O 

BAS Code Name M850H001 

IUPAC Name 1,3-dimethyl-5-[2,2,7-trifluoro-3-oxo-
4-(prop-2-yn-1-yl)-3,4-dihydro-2H-
1,4-benzoxazin-6-yl]-1,3,5-triazinane 
2,4,6-trione 

BASF Reg. No. 5749359 

Molecular Formula C16H11F3N4O5 

Molecular Weight 396.3 

Lot No. L85-52 

Purity: 98.7% 

Expiration Date April 01, 2018 

Common Name None 

Chemical structure: 

F O 

N 

O N S 

F N 

F N O 
H 

O 

BAS Code Name M850H002 

IUPAC Name 1,5-dimethyl-6-thioxo-3- (2,2,7-
trifluoro-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-6-yl)-1,3,5-triazinane-
2,4-dione 

BASF Reg. No. 5757725 

Molecular Formula C13H9F3N4O4S 

Molecular Weight 374.3 

Lot No. L84-162 

Purity: 96.8% 
Expiration Date February 01, 2020 Page 267 of 317
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Common Name None 

Chemical structure: 

F O 

N 

O N O 

F 
N 

F N O 
H 

O 

BAS Code Name M850H003 

IUPAC Name 1,3-dimethyl-5-(2,2,7-trifluoro-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-yl)-
1,3,5-triazinane-2,4,6-trione 

BASF Reg. No. 5757726 

Molecular Formula C13H9F3N4O5 

Molecular Weight 358.2 

Lot No. L85-70 

Purity: 99.4% 
Expiration Date April 01, 2018 

Common Name None 
Chemical structure: 

F O 

N 
F O N S 

H H NF 
N 

O 

BAS Code Name M850H004 

IUPAC Name N,N-dimethyl-N’-[2,2,7-trifluroro-3-
oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-
2H-1,4-benzoxazin-6-yl] 
dicarbonimidothioicdiamide 

BASF Reg. No. 5833884 

Molecular Formula C15H13F3N4O3S 

Molecular Weight 386.4 

Lot No. L85-50 

Purity: 99.5% 
Expiration Date April 01, 2018 
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Common Name None Chemical structure: 

F 

F 
O N H  2 

F 

N 

O 

BAS Code Name M850H012 

IUPAC Name 6-amino-2,2,7-trifluoro-4-(prop-2-yn-
1-yl)-2H-1,4-benzoxazin-3(4H)-one 

BASF Reg. No. 5797901 

Molecular Formula C11H7F3N2O2 

Molecular Weight 256.2 

Lot No. L85-66 

Purity: 98.9% 
Expiration Date September 01, 2018 
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Common Name None 

Chemical structure: 

F O 

N 
F O N O 

H H NF 
N 

O 

BAS Code Name M850H035 

IUPAC Name N,N-dimethyl-N’-[2,2,7-trifluroro-3-
oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-
2H-1,4-benzoxazin-6-yl]-2-
imidodicarbonic diamide 

BASF Reg. No. 6070203 

Molecular Formula C15H13F3N4O4 

Molecular Weight 370.3 

Lot No. L2017-007 

Purity: 100.0% 
Expiration Date February 01, 2019 

BASF R
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The test/reference items in solution were used in the study to generate data for both instrument 
and method performance. 

2.3 Route of Administration 

In this study, the test substances were applied to the test system as analytical standard solutions 
by micropipette to ensure precise delivery of a small amount of the test items. 

3. METHODOLOGY TO EVALUATE MDL and LOD 

3.1 Method Synopsis 

For the analysis of all analytes except M850H001, a 1 mL aliquot of the water sample is diluted 
with 0.25 mL of methanol containing 0.5% formic acid, filtered (0.45 m PTFE) and analyzed by 
LC-MS/MS. 

For M850H001, a 5 mL aliquot of the water sample is acidified, partitioned with a mixture of 
cyclohexane-ethyl acetate (90:10 v/v). An aliquot of the organic layer (80%) is evaporated to 
dryness at 50 °C under nitrogen. Residues are re-dissolved in methanol-water with 0.1% formic 
acid (20:80 v/v) for analysis by LC-MS/MS. 

The storage stabilities of the extracts and final volume were established in the method validation 
(Reference 1). 

3.2 Methodology to Determine MDL 

Evaluation of LOD of BASF Analytical Method No. D1724/01 required the experimental 
determination of MDL as defined by 40 CFR Ch.1 Part 136 Appendix B (Reference 2). Method 
D1724/01 has one limit of quantitation (LOQ); however, it has two preparations / cleanups: one 
for BAS 850 H and metabolites M850H002, M850H003, M850H004, M850H012, and M850H035, 
and one for M850H001. Consequently, two independent LOD determinations were conducted 
within this study. A brief description of the methodology to determine MDL is as follows: 

1. Injections of standards containing all analytes were injected using LC-MS/MS parameters 
from D1724/01. All transitions were monitored according to the method. The least 
sensitive transition of the least sensitive analyte for each preparation/cleanup was 
determined qualitatively through visual inspection of factors such as peak height, relative 
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background level, area count, etc. Once the appropriate analytes and transitions were 
selected, an estimation was made to what level a sample in matrix would produce a S/N 
of 2-10. 

2. Using BASF Analytical Method No. D1724/01, for analysis of BAS 850 H, M850H002, 
M850H003, M850H004, M850H012, and M850H035, seven (7) control aliquots (1 mL) 
were diluted with a standard (0.25 mL, methanol with 0.1% formic acid at a concentration 
5 times the desired final concentration, determined in step 1) to make the post-extraction 
fortified control samples for LOD determination. 
For the analysis of M850H001, seven (7) control aliquots (5 mL) were acidified (0.05 mL 
water with 10% formic acid). 10 mL cyclohexane-ethyl acetate (90:10, v/v) was added to 
each sample, mixed and centrifuged. An aliquot (8 mL) of the organic layer was 
evaporated to dryness and reconstituted with 0.2 mL of a standard (methanol with 0.1% 
formic acid at a concentration 5 times the desired final concentration, determined in step 
1), 0.2 mL methanol with 0.1% formic acid, and 0.6 mL water with 0.1% formic acid to 
make the post-extraction fortified control samples for LOD determination. 
All samples were then filtered using a 0.45μm PTFE syringe filter directly into HPLC 
injection vials, passing the first approximately 0.1 - 0.2 mL to waste. 
These 14 matrix spiked samples were injected with appropriate bracketing calibration 
standards on the LC-MS/MS system for quantitation. 

3. Using the standard curve to calculate the concentrations of the seven matrix-spiked 
samples, the results are put into the equation below: 

MDL = S x t (N-1,1-  

MDL = Method detection limit 
S = Standard deviation of the matrix-spiked sample set concentrations 
t (N-1,1-  = Critical t value from a student t-test table at 99% confidence 

Acceptance criteria for MDL: 
a. The determined MDL must be seen on the instrument with S/N of  2. 
b. The concentration of the matrix-spiked samples must be no greater than 10X 

the determined MDL. 
If either of the above two criteria were not met, the experiment had to be repeated at a 
higher or lower spiking concentration, respectively, until all criteria are met. Reinjection of 
the samples with lower or higher injection volumes could be done in place of preparing 
new matrix-spiked samples. 

4. A post-extraction fortified control sample at the MDL was injected on the LC-MSMS (no 
standard curve required) to verify that the MDL can be seen with a S/N  2. 

3.3 Methodology to Determine LOD 

Based on an evaluation of the susceptibility of the analyte of interest to instrument variability, LC-
MS/MS drift, unexpected contamination, and untested matrix effects, the MDL was raised to an 
appropriate value that will mitigate the anticipated issues. This new value will be the LOD. 
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4. RESULTS AND DISCUSSION 

4.1 Results 

BASF analytical method D1724/01 has two preparations/cleanups (simple dilution for BAS 850 H, 
M850H002, M850H003, M850H004, M850H012, and M850H035; and a liquid-liquid partition / 
concentration for M850H001). An MDL calculation and subsequent LOD evaluation were 
conducted for each preparation/cleanup. The transitions (both primary and confirmatory) used 
for quantitation in this method were determined using product ion spectra (Reference 1). Results 
for both LOD determinations are detailed below. 

BAS 850 H, M850H002, M850H003, M850H004, M850H012, and M850H035 

To determine the least sensitive analyte and transition for the purpose of LOD determination, 
solvent based standard solutions were injected using the validated analytical LC-MS/MS method 
(all transitions were evaluated plus the confirmatory chromatographic technique for BAS 850 H) 
from method D1724/01. It was determined qualitatively that the MS/MS ion transition for 
M850H012 (m/z 257  m/z 116) was the least sensitive transition and therefore the best 
candidate to conduct the LOD evaluation for this preparation/cleanup. 

The MDL was calculated to be 0.00011 ng on-column for M850H012. To determine this value, 
the seven (7) control samples were run through the extraction procedure and were fortified with 
standard solution prior to the LC-MS/MS determination step to achieve a concentration of 0.005 
ng/mL, and 0.10 mL (100 μL, 0.0005 ng on-column) of each sample was injected on the LC-
MS/MS system according to method D1724/01. Calculation of MDL for M850H012 was 
conducted according to the table provide in 40 CFR Ch. 1 Part 136 appendix B (Reference 2). 

To verify this MDL, a matrix spiked control sample was intended to be injected in triplicate at the 
calculated MDL          This test was actually performed at 0.000175 
ng on-column and produced a signal to noise ratio of approximately 3. As the tested concentration 
yielded a reasonable signal for an MDL and it meets all other acceptance criteria, the more  
conservative MDL of 0.000175 ng on-column is being reported. An example chromatogram of a 
matrix-spiked sample at MDL of 0.000175 ng can be found in Figure F.21. 

Based on this calculated MDL, the LOD for M850H012 was set at 0.00048 ng on-column (i.e. 
0.0048 ng/mL injected at 0.10 mL). The LOD values on-column correspond to a LOD of 6 ng/L 
(ppt) for M850H012 (based on the workup of the method, e.g. aliquot actor, final volume, etc.). 
This increase from the MDL to the LOD is to account for variability in the residue method, natural 
drift of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, 
and potential unseen background interferences. Detailed calculations for MDL determination is 
shown in the following table. 
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BASF Study Number: 784160_1 
BASF Reg. Doc. Number: 2017/7018069 Page 15 of 60 

Calculation of MDL for M850H012 

0.005 ng/mL Matrix-Spike Replicate Calculated Concentration (ng/mL) 
1 0.00446 

2 0.00526 

3 0.00425 

4 0.00459 

5 0.00439 

6 0.00434 

7 0.00432 

Standard Deviation (S) = 0.000346 

N-1 = 6 

Critical t value (t) = 3.143 

Injection Volume (μL) 100 

MDL (ng/mL) = 0.0011 

MDL (ng on-column) = 0.00011 
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M850H001 

To determine the least sensitive analyte and transition for the purpose of LOD determination, 
solvent based standard solutions were injected using the validated analytical LC-MS/MS method 
(all transitions were evaluated) from method D1724/01. It was determined qualitatively that the 
MS/MS ion transition for M850H001 (m/z 397   141) was the least sensitive transition and 
therefore the best candidate to conduct the LOD evaluation for this cleanup. 

The MDL was determined to be 0.00099 ng on-column for M850H001. To determine this value, 
the seven (7) control samples were run through the extraction procedure and were fortified with 
standard solution prior to the LC-MS/MS determination step to achieve a concentration of 0.025 
ng/mL and 0.1 mL (100 μL, 0.0025 ng on-column) of each sample was injected on the LC-MS/MS 
system according to method D1724/01. Calculation of MDL for M850H001 was conducted 
according to the table provide in 40 CFR Ch. 1 Part 136 appendix B (Reference 2). 

To verify this MDL, one of the seven spiked control samples was injected in triplicate using an 
injection volume appropriate to inject 0.001 ng on-column. The resultant chromatogram peak had 

          of a matrix-spiked sample at MDL can be 
found in Figure F.22. 

Based on this calculated MDL, the LOD for M850H001 was set at 0.0024 ng on-column (i.e. 0.024 
ng/mL injected at 0.1 mL). The LOD values on-column correspond to a LOD of 6 ng/L (ppt) for 
M850H001 (based on the workup of the method, e.g. aliquot actor, final volume, etc.). This 
increase from the MDL to the LOD is to account for variability in the residue method, natural drift 
of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and 
potential unseen background interferences. Detailed calculations for MDL determination is shown 
in the following table. Page 272 of 317



 

   

 

 

 

 
         

         
      

          
         

     

         
       

     
 

  
            

         
      

         
   

   

BASF Study Number: 784160_1 
BASF Reg. Doc. Number: 2017/7018069 Page 16 of 60 

Calculation of MDL for M850H001 

0.025 ng/mL Matrix-Spike Replicate Calculated Concentration (ng/mL) 
1 0.0205 
2 0.0254 
3 0.0291 
4 0.0290 
5 0.0257 
6 0.0243 
7 0.0227 

Standard Deviation (S) = 0.00314 

N-1 = 6 

Critical t value (t) = 3.143 

Injection Volume (μL) 100 

MDL (ng/mL)= 0.0099 

MDL (ng on-column) = 0.00099 
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4.3 Limit of Detection (LOD) 
The LOD for M850H012 was set at 0.00048 ng on-column (i.e. 0.0048 ng/mL injected at 0.10 
mL). This increase from the MDL is to account for variability in the residue method, natural drift 
of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and 
potential background interferences. 

The LOD for M850H001 was set at 0.0024 ng on-column (i.e. 0.024 ng/mL injected at 0.10 mL). 
This increase from the MDL is to account for variability in the residue method, natural drift of the 
LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and potential 
background interferences. 

If an incurred residue sample at 6 ng/L (ppt) were brought through the analytical method 
(extracted, aliquoted, cleaned up, and brought to final volume), the resulting concentration of the 
sample would be 0.0048 ng/mL and 0.024 ng/mL for M850H012 and M850H001, respectively; 
and it would be at LOD. 

4.4 Limit of Quantitation (LOQ) 
The method limit of quantitation (LOQ) is the lowest level of fortification tested of the analyte in 
the matrix before extraction. It is determined by the proposed tolerance. The validated method 
LOQ for residues in water is 30 ng/L (ppt) for BAS 850 H and its metabolites. 

4.5 Specificity/Selectivity 

Quantitation of BAS 850 H and its metabolites was accomplished by LC-MS/MS, monitoring in 
positive and negative mode, depending on the analyte. The ion transitions for all analytes are as 
follows: 
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BASF Study Number: 784160_1 
BASF Reg. Doc. Number: 2017/7018069 Page 17 of 60 

Analyte Ionization Mode Transition (m/z) Primary or Confirmatory
Quantitation 

BAS 850 H Positive 413   Primary and Confirmatory1 

M850H001 Positive 
397  141 Primary 
397  134 Confirmatory 

M850H002 Negative 
373  323 Primary 
373  193 Confirmatory 

M850H003 Negative 
357  307 Primary 
357  193 Confirmatory 

M850H004 Positive 
387  131 Primary 
387  74 Confirmatory 

M850H012 Positive 
257  163 Primary 
257  116 Confirmatory 

M850H035 Positive 
371  257 Primary 
371  163 Confirmatory 
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1Alternative chromatographic method used for confirmation 

All of these transitions were considered when choosing the best candidates for the evaluation of 
LOD. 

5. CALCULATIONS AND RAW DATA 

An example calculation is included in Appendix D. 

6. STATISTICS AND DATA INTEGRITY 

Statistical treatment of the data included simple descriptive statistics, such as determinations of 
standard deviation for the matrix-spiked samples and area counts and calculation of the 
calibration curve and correlation coefficient (r) by linear regression of the instrument responses 
for the reference standards. The statistical calculations throughout this report were performed 
using an automated computer spreadsheet (Microsoft Excel® or Analyst®) and were rounded for 
presentation purposes. Slight differences may be noted in hand calculations using the recoveries 
presented in the tables. These are due to rounding and have no effect on the scientific 
conclusions presented in this report. The detailed analytical data may be consulted for 
confirmation of the calculated results. 

All signal to noise (S/N) calculations were conducted by the following equation in Analyst®: 

     S/N= 
      

Several measures were taken to ensure the quality of the study results. The quality assurance 
unit at BASF inspected the analytical procedures for compliance with Good Laboratory Practices 
that included adherence to the protocol. The dates inspected are detailed in the quality assurance 
unit statement. Study samples and test and reference items were maintained in secured (i.e. 
pad-locked) storage with limited access. Freezer temperatures were continuously monitored by 
electronic means. 
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	1. INTRODUCTION 
	1. INTRODUCTION 
	1.1 Background and Purpose of Study 
	1.1 Background and Purpose of Study 
	The objective of this validation study was to demonstrate the applicability and repeatability of BASF Analytical Method No. D1724/01 used for the determination of residues of trifludimoxazin (BAS 850 H), including six metabolites, in water by LC-MS/MS. 


	2. MATERIALS AND METHODS 
	2. MATERIALS AND METHODS 
	2.1 Test Systems 
	2.1 Test Systems 
	The water samples used in this study were drinking (well) water and surface (lake) water samples, which were characterized by AGVISE Laboratories. The GLP water characterization reports are provided in Appendix K. The samples were held under refrigeration during the experimental period.  Each analysis set was uniquely identified with a Master Sheet Number, which consisted of the study number plus a unique number (e.g., 784160-5).  The test system samples were assigned unique numbers and these were recorded 

	2.2 Test and Reference Substances 
	2.2 Test and Reference Substances 
	The test/reference standards, shown below, were synthesized by BASF Aktiengesellschaft (Limburgerhof, Germany) and were maintained at room temperature (for M850H004, refrigerator or freezer) until use in this study. BASF Aktiengesellschaft determined characterization and purity prior to the substances being used in this study. Details of these determinations are available to BASF and are located at Landwirtschaftliche Versuchsstation der BASF, Limburgerhof, Germany. BASF has retained a reserve sample of eac
	The test/reference substances in solution were used in the study to generate data for both instrument and method performance.  Quantitation of residues in all samples was achieved using calibration curves calculated by linear regression (1/x weighting) of instrument responses for the reference substances. The performance of the instrument was evaluated during each injection set. 
	Figure
	2.2.1 Trifludimoxazin 
	Common Name 
	Common Name 
	Common Name 
	Trifludimoxazin 
	Chemical structure: F O N F O N S NF N O O 

	BAS Code Name 
	BAS Code Name 
	BAS 850 H 

	IUPAC Name 
	IUPAC Name 
	1,5-dimethyl-6-thioxo-3-[2,2,7trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4dihydro-2H-1,4-benzoxazin-6-yl]1,3,5-triazinane-2,4-dione 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5654329 

	Molecular Formula 
	Molecular Formula 
	C16H11F3N4O4S 

	Molecular Weight 
	Molecular Weight 
	412.3 

	Lot No. 
	Lot No. 
	L84-130 

	Purity: 
	Purity: 
	99.2% 

	Expiration Date 
	Expiration Date 
	February 01, 2020 


	2.2.2 M850H001 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N O NF N O O 

	BAS Code Name 
	BAS Code Name 
	M850H001 

	IUPAC Name 
	IUPAC Name 
	1,3-dimethyl-5-[2,2,7-trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-2H1,4-benzoxazin-6-yl]-1,3,5-triazinane 2,4,6-trione 
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5749359 

	Molecular Formula 
	Molecular Formula 
	C16H11F3N4O5 

	Molecular Weight 
	Molecular Weight 
	396.3 

	Lot No. 
	Lot No. 
	L85-52 

	Purity: 
	Purity: 
	98.7% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 


	2.2.3 M850H002 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N O N S F N F N O H O 

	BAS Code Name 
	BAS Code Name 
	M850H002 

	IUPAC Name 
	IUPAC Name 
	1,5-dimethyl-6-thioxo-3- (2,2,7trifluoro-3-oxo-3,4-dihydro-2H-1,4benzoxazin-6-yl)-1,3,5-triazinane2,4-dione 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5757725 

	Molecular Formula 
	Molecular Formula 
	C13H9F3N4O4S 

	Molecular Weight 
	Molecular Weight 
	374.3 

	Lot No. 
	Lot No. 
	L84-162 

	Purity: 
	Purity: 
	96.8% 

	Expiration Date 
	Expiration Date 
	February 01, 2020 


	Figure
	2.2.4 M850H003 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N O N O F N F N O H O 

	BAS Code Name 
	BAS Code Name 
	M850H003 

	IUPAC Name 
	IUPAC Name 
	1,3-dimethyl-5-(2,2,7-trifluoro-3-oxo3,4-dihydro-2H-1,4-benzoxazin-6-yl)1,3,5-triazinane-2,4,6-trione 
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5757726 

	Molecular Formula 
	Molecular Formula 
	C13H9F3N4O5 

	Molecular Weight 
	Molecular Weight 
	358.2 

	Lot No. 
	Lot No. 
	L85-70 

	Purity: 
	Purity: 
	99.4% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 


	2.2.5 M850H004 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N S H H NF N O 

	BAS Code Name 
	BAS Code Name 
	M850H004 

	IUPAC Name 
	IUPAC Name 
	N,N-dimethyl-N’-[2,2,7-trifluroro-3oxo-4-(prop-2-yn-1-yl)-3,4-dihydro2H-1,4-benzoxazin-6-yl] dicarbonimidothioicdiamide 
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5833884 

	Molecular Formula 
	Molecular Formula 
	C15H13F3N4O3S 

	Molecular Weight 
	Molecular Weight 
	386.4 

	Lot No. 
	Lot No. 
	L85-50 

	Purity: 
	Purity: 
	99.5% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 


	2.2.6 M850H012 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F F O NH 2 F N O 

	BAS Code Name 
	BAS Code Name 
	M850H012 

	IUPAC Name 
	IUPAC Name 
	6-amino-2,2,7-trifluoro-4-(prop-2-yn1-yl)-2H-1,4-benzoxazin-3(4H)-one 
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5797901 

	Molecular Formula 
	Molecular Formula 
	C11H7F3N2O2 

	Molecular Weight 
	Molecular Weight 
	256.2 

	Lot No. 
	Lot No. 
	L85-66 

	Purity: 
	Purity: 
	98.9% 

	Expiration Date 
	Expiration Date 
	September 01, 2018 


	Figure
	2.2.7 M850H035 
	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N O H H NF N O 

	BAS Code Name 
	BAS Code Name 
	M850H035 

	IUPAC Name 
	IUPAC Name 
	N,N-dimethyl-N’-[2,2,7-trifluroro-3oxo-4-(prop-2-yn-1-yl)-3,4-dihydro2H-1,4-benzoxazin-6-yl]-2imidodicarbonic diamide 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	6070203 

	Molecular Formula 
	Molecular Formula 
	C15H13F3N4O4 

	Molecular Weight 
	Molecular Weight 
	370.3 

	Lot No. 
	Lot No. 
	L2017-007 

	Purity: 
	Purity: 
	100.0% 

	Expiration Date 
	Expiration Date 
	February 01, 2019 


	Stock solutions of each analyte were prepared in methanol with 0.1% formic acid, or acetone (M850H035 only), and the mixed intermediate (fortification) solutions containing each analyte were prepared by diluting combined aliquots of the stock solutions using methanol with 0.1% formic acid. Solvent-based mixed calibration standards were prepared by serial dilution of the mixed intermediate standards using methanol:water (20:80, v/v) with 0.1% formic acid. The stability of each analyte, except M850H035, in st

	2.3 Route of Administration 
	2.3 Route of Administration 
	In this method validation study, the test substances were applied to the test system as analytical standard solutions (in acidified methanol) by micropipette to ensure precise delivery of a small amount of the test substances. 

	2.4 Analytical Method 
	2.4 Analytical Method 
	2.4.1 Principle of the Method 
	2.4.1 Principle of the Method 
	Using BASF Analytical Method No. D1724/01, residues of trifludimoxazin in water are cleaned-up by filtration or liquid/liquid partitioning and filtration, and then quantified using LC-MS/MS. The method procedures validated in this study are provided in Appendix B. Briefly, residues of trifludimoxazin in a 1 mL aliquot of water samples (10 mL each) are diluted with methanol containing 0.5% formic acid, filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. M850H001 residues in a separate 5 mL aliquot of the water
	(20:80 v/v), filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. 
	Figure

	2.4.2 Specificity/Selectivity 
	2.4.2 Specificity/Selectivity 
	The residues of trifludimoxazin are determined by HPLC-MS/MS monitoring ion transitions m/z 413 for parent trifludimoxazin; m/z  and  for M850H001; m/z  and  for M850H002; m/z  and  for M850H003; m/z  and  for M     for M850H012; or m/z  and  for M850H035. In lieu of a secondary (alternate) ion transition for trifludimoxazin confirmatory analysis is performed using a different LC column and gradient. The results are calculated by direct comparison of the sample peak responses to those of external standards.


	2.5 Validation of Method 
	2.5 Validation of Method 
	For validation, untreated drinking (well) water and surface (lake) water samples were fortified with each analyte and analyzed according to the established method validation guidelines. To test the repeatability of the method, the analytical sets typically consisted of a reagent blank, and for each matrix, two controls, five replicates fortified with each analyte at the method limit of quantitation, 30 ppt, and five replicates fortified at a higher level, corresponding to 10X the limit of quantitation, 300 

	2.6 Influence of Matrix Effects on Analysis 
	2.6 Influence of Matrix Effects on Analysis 
	In conjunction with the subject study, matrix-matched standards and solvent-based standards were analyzed in a separate experiment to evaluate any potential matrix effects on LC-MS/MS analysis. This involved comparing calibration standards prepared with control matrix against calibration standard solutions prepared with acidified methanol:water (20:80, v/v). The matrix-matched standards were prepared, using control sample material worked up through the method, to final concentration levels approximating 1/2
	The data generated were evaluated by comparing the average area response of the standards for typically three injections of each type (with and without matrix) for each of the three standard concentration levels. Acceptability (i.e., matrices had no significant influence on the analysis) requires a difference in area of <20%, calculated as the "Mean Area Change (%)". For each matrix/ion transition, an overall average "Mean Area Change (%)" across the three tested concentrations was calculated to make a gene

	2.7 Stability of Extracts 
	2.7 Stability of Extracts 
	The stability of residues of trifludimoxazin in stored extract solutions was determined in conjunction with the subject method validation study. To establish stability, one control and multiple method validation recovery samples for each fortification level (n=5 total recovery samples) that had been stored under refrigeration at the final volume stage were re-analyzed. Quantification of each analyte in the stored samples for this experiment was performed using the primary ion transition (or chromatographic 
	Figure
	3. RESULTS 
	Figure

	3.2 Influence of Matrix Effects 
	3.2 Influence of Matrix Effects 
	In conjunction with the subject study, matrix-matched standards and solvent-based standards were analyzed in a separate experiment to evaluate any potential matrix effects on LC-MS/MS analysis. The results of the extensive testing on each water matrix (for both ion transitions) demonstrated that the matrix load in the water samples had no significant influence on the analysis. Matrix effects, calculated as the overall mean percent area count difference between matrix-matched standards and solvent-based stan

	3.3 Solution Storage Stability 
	3.3 Solution Storage Stability 
	. The available standard solution storage stability data, summarized indicate that trifludimoxazin, M850H001, M850H002, M850H003, M850H004, and M850H012 are stable in stock standards prepared in acidified methanol (0.1% formic acid in methanol) for at least 3 months  days), and indicate that these analytes are also stable in mixed intermediate (fortification) standards prepared in acidified methanol and in mixed calibration standards prepared by serial dilution of the intermediate standards using acidified 
	Standards
	Figure

	In this study, M850H035 was shown to be stable in stock solution prepared in acetone, in intermediate standard solutions prepared in 0.1% formic acid in methanol, and in calibration standards prepared by serial dilution of the intermediate standards using acidified methanol:water (20:80, v/v with 0.1% formic acid), for at least 1 month (27-43 days), each when held under refrigeration (Table 3). During the course of this study, the test/reference substance solutions were stored under refrigeration and all so
	Figure
	. The method validation fortification sample extracts were analyzed within 2 days of extraction. The acceptable method recoveries obtained during analysis demonstrate the storage stability of residues of trifludimoxazin in the extracts in the brief period prior to analysis. In addition, the recoveries from stored solutions generated during extract stability experiments performed in conjunction with this study, which included tests on the HPLC final volume stored under refrigeration, indicated that residues 
	Extracts
	study, 



	4. CALCULATIONS AND RAW DATA 
	4. CALCULATIONS AND RAW DATA 
	An example calculation is included in Appendix C (page 66). Detailed analytical data such as 
	supporting raw data necessary for re-calculations, standards and calibration curve data are provided in Appendix D (page 68). 

	5. STATISTICS AND DATA INTEGRITY 
	5. STATISTICS AND DATA INTEGRITY 
	Statistical treatment of the data included simple descriptive statistics, such as determinations of averages, standard deviation and/or RSD for the procedural recoveries and area counts and calculation of the calibration curve and correlation coefficient (r) by linear regression of the instrument responses for the reference standards. The statistical calculations throughout this report were performed using an automated computer spreadsheet (Microsoft Excel®) and were rounded for presentation purposes. Sligh
	Several measures were taken to ensure the quality of the study results. The quality assurance unit at BASF inspected the analytical procedures for compliance with Good Laboratory Practices that included adherence to the protocol.  The dates inspected are detailed in the quality assurance unit statement. Study samples and test and reference items were maintained in secured (i.e. pad-locked) storage with limited access. Freezer and refrigerator temperatures were continuously monitored by electronic means. 

	6. SUMMARY OF METHOD 
	6. SUMMARY OF METHOD 
	Summaries of the method parameters and characteristics are provided in Table 5 and Table 6. 

	7. INDEPENDENT LABORATORY VALIDATION 
	7. INDEPENDENT LABORATORY VALIDATION 
	The independent laboratory validation of BASF method (D1724/01) was successfully completed for all analytes in drinking water and surface water except for M850H004 in surface water which required 3 trials because of the reasons listed below: 
	a. Trial 1 for M850H004 in surface water was artificially enhanced and the issue was not 
	resolved before the extract aged beyond proven stability. c. Trial 3 was successfully completed for M850H004 in surface water after a new bottle of formic acid was used and the formic acid concentration in the matrix-matched calibration standards was increased to 0.1% to match the concentration in control and recovery samples. 
	Figure
	Figure
	Linearity: 
	Linearity: 
	Linearity: 
	Acceptable linearity was observed for the standard ranges tested: The method-detector response was linear over the 0.005 to 0.125 ng/mL range (r  0.9989), or for M850H001, over the 0.025 to 0.5 ng/mL range (r  0.9979), for the definitive method validation sets. 

	Specificity: 
	Specificity: 
	The control chromatograms generally have no peaks above the chromatographic background and the spiked sample chromatograms contain only the analyte peak of interest. Peaks were well-defined and symmetrical. There appeared to be no carryover to the following chromatograms. 

	Limit of Quantification: 
	Limit of Quantification: 
	The LOQ of the method was set at 30 ng/L (30 ppt) for BAS 850 H and its metabolites, M850H001, M850H002, M850H003, M850H004, M850H012, and M850H035, and was also defined as the lowest fortification level tested. Additionally the ecotoxicology endpoints in water (NOEC) were considered for all analytes. For parent (BAS 850 H), the NOEC is 23 ng/L which is close to the set LOQ of 30 ng/L.  For all  other metabolites, the LOQ was lower than the lowest relevant eco-toxicology endpoint in water (NOEC M850H001: 0.
	-


	Limit of Detection: 
	Limit of Detection: 
	The LOD for all analytes was set at 6 ng/L (6 ppt), which was 20% of the defined LOQ. The LOD was shown to be detectable as the absolute amount of analyte injected (0.5 pg on column for trifludimoxazin and metabolites except for M850H001 which was 2.5 pg on column) into the LC-MS/MS when the lowest calibration standard was analyzed (0.005 ng/mL for trifludimoxazin and metabolites except for M850H001 which was 0.025 ng/mL) with acceptable signal to noise ratio (S/N) greater than 3:1. 

	Repeatability 
	Repeatability 
	Overall relative standard deviations (%RSD) for all fortification levels were below 20%. 

	Reproducibility 
	Reproducibility 
	Reproducibility of the method was not determined within this validation study. 


	Sect
	Figure

	Table 4. Storage Stability of Trifludimoxazin and Metabolites in Extracts 
	Analyte 
	Analyte 
	Analyte 
	Solution Tested 
	Conditions 
	Limit of Demonstrated Storage Stability1 

	Trifludimoxazin, M850H001, M850H002, M850H003, M850H004, M850H012 M850H035 
	Trifludimoxazin, M850H001, M850H002, M850H003, M850H004, M850H012 M850H035 
	Final volume (methanol:water, 20:80 v/v, with 0.1% formic acid) 
	Refrigerated (in the dark in glass autosampler vials) 
	Surface and Drinking Water, ~1 week (7, 6 days) 


	1. The stability criteria:  ±20% difference between initial result (time-zero analysis) for the selected recovery sample and the stored-fortified recovery result obtained upon re-analysis by LC-MS/MS.  
	1. The stability criteria:  ±20% difference between initial result (time-zero analysis) for the selected recovery sample and the stored-fortified recovery result obtained upon re-analysis by LC-MS/MS.  
	Figure
	Figure

	Table 5. Summary Parameters for the Analytical Method Used for the Quantitation of Residues of Trifludimoxazin in Water 
	Method ID 
	Method ID 
	Method ID 
	BASF Analytical Method No. D1724/01 

	Analyte(s) 
	Analyte(s) 
	Residues of trifludimoxazin (BAS 850 H) and its metabolites M850H001, M850H002, M850H003, M850H004, M850H012 and M850H035 in drinking and surface water 

	Extraction 
	Extraction 
	Briefly, residues of trifludimoxazin and metabolites (except M850H001) in 

	solvent/technique 
	solvent/technique 
	water samples (10 mL each) are diluted with acidified methanol, filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. M850H001 residues in a separate aliquot of the water samples are acidified, partitioned with ethyl acetate:cyclohexane (10:90, v/v), and centrifuged; residues in an aliquot of the organic layer are then evaporated to dryness, re-dissolved in a final volume of methanol:water with 0.1% formic acid (20:80 v/v), filtered (0.45 μm PTFE) and analyzed by LC-MS/MS. 

	Cleanup strategies 
	Cleanup strategies 
	Centrifugation; liquid/liquid partition; filtration. 

	Instrument/Detector 
	Instrument/Detector 
	Liquid chromatography (LC) electrospray ionization tandem mass spectrometry (ESI-MS/MS) monitoring ion transitions m/z 413 for parent trifludimoxazin; m/z    for M850H001; m/z                              0H035. In lieu of a secondary (alternate) ion transition for parent trifludimoxazin confirmatory analysis is performed using a different LC-MS/MS column and gradient. Analyses for most of the analytes are performed using a Waters Aquity UPLC system equipped with a Acquity HSS T3 column (100 x 2.1 mm, 1.8  

	Standardization method 
	Standardization method 
	Linear regression (1/x weighting).  Direct comparison of the sample peak area responses to those of external standards. 

	Stability of std solutions 
	Stability of std solutions 
	The available storage stability data indicate that each analyte is stable in stock solutions prepared in 0.1% formic acid in methanol for at least 3 months  days), or acetone in the case of M850H035 for at least 1 month (43 days), when held under refrigeration. In addition, the data indicate that each analyte is stable in mixed intermediate (fortification) standards prepared by diluting combined aliquots of the stock solutions with 0.1% formic acid in methanol and in mixed calibration standards prepared by 

	Expected retention times (minutes) 
	Expected retention times (minutes) 
	Parent trifludimoxazin, ~5.0 (for alternate chromatographic technique, ~6.1); M850H002, ~4.7; M850H003, ~3.2; M850H004, ~4.7; M850H012, ~3.0; M850H035, ~4.4; M850H001, ~4.3 


	Sect
	Figure

	Table 6. Characteristics for the Analytical Method Used for the Quantitation of Residues of Trifludimoxazin in Water 
	Analyte Residues of trifludimoxazin (BAS 850 H) and its metabolites M850H001, M850H002, M850H003, M850H004, M850H012 and M850H035 in drinking and surface water Equipment ID Waters Aquity UPLC system equipped with Sciex Instruments API 6500 Limit of quantitation (LOQ) 30 ng/L (30 ppt), for each analyte Limit of detection (LOD) 6 ng/L (6 ppt), for each analyte Reliability of the Method/ [ILV] A successful independent laboratory validation [ILV] has been conducted for BASF Analytical Method No. D1724/01 for th
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	Typical Recovery Calculation for LC-MS/MS Quantitation 
	Sample No. 784160-05-04-A. Control surface water sample fortified at the LOQ with trifludimoxazin (and other analytes), Master Sheet No. 784160-5. 
	Concentration of analyte = (ng/mL) slope 
	Concentration of analyte = (ng/mL) slope 
	peak area -intercept 

	Table
	TR
	Trifludimoxazin 

	Peak Area = 
	Peak Area = 
	13380 

	Intercept = 
	Intercept = 
	357 

	Slope = 
	Slope = 
	6.35E+05 

	Conc. (ng/mL) = 
	Conc. (ng/mL) = 
	0.0205 


	Figure

	The concentration of analyte in μg/kg (ppb) is calculated as shown in equation: 
	V
	V
	V
	V
	end x CA

	Residue [ppb] = 


	F Where: 
	G x A

	end = Final volume [mL] A = Concentration of analyte as read from the calibration curve [ng/mL] G = Volume of the sample extracted [mL] F = Aliquotation factor 
	V
	C
	A

	Sect
	Table
	TR
	Trifludimoxazin 

	Vend = 
	Vend = 
	1.25 mL 

	AF = 
	AF = 
	10% 

	G = 
	G = 
	10.00 

	Conc. (ng/mL) = 
	Conc. (ng/mL) = 
	0.0205 

	Residue (ppb) = 
	Residue (ppb) = 
	0.0256 



	Net residue (ppb of analyte) = Residue (ppb of analyte) -Residue in Control (ppb) 
	Recovery of analyte (%) = x 100 Amount Fortified (ppb) 
	Residue (ppb of analyte) -Residue in Control (ppb) 

	Sect
	Table
	TR
	Trifludimoxazin 

	Amount fortified (ppb) = 
	Amount fortified (ppb) = 
	0.03 

	Residue (ppb) = 
	Residue (ppb) = 
	0.0256 

	Residue in control = 
	Residue in control = 
	<LOD (<0.006 ppb) 

	%Recovery 
	%Recovery 
	85% 



	Use full calculator precision in any intermediate calculations. Round only the final value. 
	Sect
	Figure

	Protocol Amendments and Deviations 
	Protocol Amendments and Deviations 

	There was one deviation which documented the following: 
	1. Mixed calibration “precursor solutions” were not prepared according to the technical procedure (TP) attached to the protocol. The TP was not intended to be restrictive in this respect, nevertheless, the procedure was updated to reflect the dilution scheme used in the method validation and allow for flexibility in the preparation of these solutions. In addition, typographical errors in the gradient for method sections 4.2.2 and 4.2.3 were corrected. The updated TP as corrected (and as validated in this st
	1. Mixed calibration “precursor solutions” were not prepared according to the technical procedure (TP) attached to the protocol. The TP was not intended to be restrictive in this respect, nevertheless, the procedure was updated to reflect the dilution scheme used in the method validation and allow for flexibility in the preparation of these solutions. In addition, typographical errors in the gradient for method sections 4.2.2 and 4.2.3 were corrected. The updated TP as corrected (and as validated in this st

	None of the amendments / deviations noted above affect the validity of the study. 
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	Appendix B: 
	Appendix B: 
	Appendix B: 
	Evaluation of the Limit of Detection (LOD) for Method D1724/01, “Method for the Determination of Residues of BAS 850 H (Reg. No. 5654329) and its metabolites M850H001 (Reg. No. 5749359), M850H002 (Reg. No. 5757725), M850H003 (Reg. No. 5757726), M850H004 (Reg. No. 5833884), M850H012 (Reg No. 5797901), and M850H035 (Reg. No. 6070203) in Surface and Drinking Water by LC-MS/MS" 

	BASF Study Number:
	BASF Study Number:
	BASF Study Number:
	784160_1 
	BASF Registration Document Number:
	2017/7018069 
	Page Count: 
	Contains 60 pages 
	Figure
	Figure


	1. INTRODUCTION 
	1. INTRODUCTION 
	1.1 Background 
	1.1 Background 
	BAS 850 H is an herbicide used in multiple crops. To analyze for BAS 850 H and its metabolites, BASF analytical method D1724/01, “Method for the Determination of Residues of BAS 850 H (Reg. No. 5654329) and its metabolites M850H001 (Reg. No. 5749359), M850H002 (Reg. No. 5757725), M850H003 (Reg. No. 5757726), M850H004 (Reg. No. 5833884), M850H012 (Reg No. 5797901), and M850H035 (Reg. No. 6070203) in Surface and Drinking Water by LC-MS/MS" was validated (Reference 1). The purpose of this study is to evaluate 

	1.2 Definitions 
	1.2 Definitions 
	Method Detection Limit (MDL): The method detection limit (MDL) is the lowest level that the instrument can reliably differentiate from a blank or non-detect sample. 
	Method Detection Limit (MDL): The method detection limit (MDL) is the lowest level that the instrument can reliably differentiate from a blank or non-detect sample. 
	Limit of Detection (LOD): The limit of detection (LOD) is the lowest level that can be reliably brought through the method and quantitated. 
	Limit of Quantitation (LOQ): The limit of quantitation (LOQ) is the lowest level of fortification tested of an analyte in the matrix, before extraction, and is determined by the proposed tolerance. 



	2. MATERIALS AND METHODS 
	2. MATERIALS AND METHODS 
	2.1 Test Systems 
	2.1 Test Systems 
	The test system considered in this study was surface water and surface water extract. The surface water was characterized at AGVISE Laboratories (604 Highway 15 West, Northwood, ND 58267). A copy of the characterization data is provided in the Appendix A. 
	The matrix effects were evaluated in the validation of method D1724/01 (Reference 1). No significant (20%) matrix effects were shown for either water matrix. Surface water was chosen as the matrix to use when conducting the MDL and LOD evaluation. 
	Each analysis set was uniquely identified with a Master Sheet Number, which consisted of the study number plus a unique number (e.g., 784160_1-01). The test system samples were set or “Master Sheet” [e.g. water sample 784160_1-02-01, from Master Sheet No. 784160_1-02]. The actual sample numbers used for the analysis were identified in the raw data and in this final report. 
	assigned unique numbers according to SOP 10.04.05 and these were recorded in each analytical 


	2.2 Test and Reference Substances 
	2.2 Test and Reference Substances 
	The test/reference standards, shown below, were synthesized by BASF Aktiengesellschaft (Limburgerhof, Germany) and were maintained at room temperature (for M850H004, refrigerator or freezer) until use in this study. BASF Aktiengesellschaft determined characterization and purity prior to the substances being used in this study. Details of these determinations are available to BASF and are located at Landwirtschaftliche Versuchsstation der BASF, Limburgerhof, Germany. BASF has retained a reserve sample of eac
	The test/reference standards, shown below, were synthesized by BASF Aktiengesellschaft (Limburgerhof, Germany) and were maintained at room temperature (for M850H004, refrigerator or freezer) until use in this study. BASF Aktiengesellschaft determined characterization and purity prior to the substances being used in this study. Details of these determinations are available to BASF and are located at Landwirtschaftliche Versuchsstation der BASF, Limburgerhof, Germany. BASF has retained a reserve sample of eac
	Corporation, BASF Crop Protection (Research Triangle Park, North Carolina, USA). The certificate of analysis for each test substance is provided in Appendix B. A detailed summary of the reference substances is presented below. 
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	Common Name 
	Common Name 
	Common Name 
	Trifludimoxazin 
	Chemical structure: F O N F O N S NF N O O 

	BAS Code Name 
	BAS Code Name 
	BAS 850 H 

	IUPAC Name 
	IUPAC Name 
	1,5-dimethyl-6-thioxo-3-[2,2,7trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4dihydro-2H-1,4-benzoxazin-6-yl]1,3,5-triazinane-2,4-dione 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5654329 

	Molecular Formula 
	Molecular Formula 
	C16H11F3N4O4S 

	Molecular Weight 
	Molecular Weight 
	412.3 

	Lot No. 
	Lot No. 
	L84-130 

	Purity: 
	Purity: 
	99.2% 

	Expiration Date 
	Expiration Date 
	February 01, 2020 
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	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N O NF N O O 

	BAS Code Name 
	BAS Code Name 
	M850H001 

	IUPAC Name 
	IUPAC Name 
	1,3-dimethyl-5-[2,2,7-trifluoro-3-oxo-4-(prop-2-yn-1-yl)-3,4-dihydro-2H1,4-benzoxazin-6-yl]-1,3,5-triazinane 2,4,6-trione 
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5749359 

	Molecular Formula 
	Molecular Formula 
	C16H11F3N4O5 

	Molecular Weight 
	Molecular Weight 
	396.3 

	Lot No. 
	Lot No. 
	L85-52 

	Purity: 
	Purity: 
	98.7% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 


	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N O N S F N F N O H O 

	BAS Code Name 
	BAS Code Name 
	M850H002 

	IUPAC Name 
	IUPAC Name 
	1,5-dimethyl-6-thioxo-3- (2,2,7trifluoro-3-oxo-3,4-dihydro-2H-1,4benzoxazin-6-yl)-1,3,5-triazinane2,4-dione 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5757725 

	Molecular Formula 
	Molecular Formula 
	C13H9F3N4O4S 

	Molecular Weight 
	Molecular Weight 
	374.3 

	Lot No. 
	Lot No. 
	L84-162 

	Purity: 
	Purity: 
	96.8% 

	Expiration Date 
	Expiration Date 
	February 01, 2020 
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	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N O N O F N F N O H O 

	BAS Code Name 
	BAS Code Name 
	M850H003 

	IUPAC Name 
	IUPAC Name 
	1,3-dimethyl-5-(2,2,7-trifluoro-3-oxo3,4-dihydro-2H-1,4-benzoxazin-6-yl)1,3,5-triazinane-2,4,6-trione 
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5757726 

	Molecular Formula 
	Molecular Formula 
	C13H9F3N4O5 

	Molecular Weight 
	Molecular Weight 
	358.2 

	Lot No. 
	Lot No. 
	L85-70 

	Purity: 
	Purity: 
	99.4% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 


	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N S H H NF N O 

	BAS Code Name 
	BAS Code Name 
	M850H004 

	IUPAC Name 
	IUPAC Name 
	N,N-dimethyl-N’-[2,2,7-trifluroro-3oxo-4-(prop-2-yn-1-yl)-3,4-dihydro2H-1,4-benzoxazin-6-yl] dicarbonimidothioicdiamide 
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5833884 

	Molecular Formula 
	Molecular Formula 
	C15H13F3N4O3S 

	Molecular Weight 
	Molecular Weight 
	386.4 

	Lot No. 
	Lot No. 
	L85-50 

	Purity: 
	Purity: 
	99.5% 

	Expiration Date 
	Expiration Date 
	April 01, 2018 
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	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F F O NH 2 F N O 

	BAS Code Name 
	BAS Code Name 
	M850H012 

	IUPAC Name 
	IUPAC Name 
	6-amino-2,2,7-trifluoro-4-(prop-2-yn1-yl)-2H-1,4-benzoxazin-3(4H)-one 
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5797901 

	Molecular Formula 
	Molecular Formula 
	C11H7F3N2O2 

	Molecular Weight 
	Molecular Weight 
	256.2 

	Lot No. 
	Lot No. 
	L85-66 

	Purity: 
	Purity: 
	98.9% 

	Expiration Date 
	Expiration Date 
	September 01, 2018 
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	Common Name 
	Common Name 
	Common Name 
	None 
	Chemical structure: F O N F O N O H H NF N O 

	BAS Code Name 
	BAS Code Name 
	M850H035 

	IUPAC Name 
	IUPAC Name 
	N,N-dimethyl-N’-[2,2,7-trifluroro-3oxo-4-(prop-2-yn-1-yl)-3,4-dihydro2H-1,4-benzoxazin-6-yl]-2imidodicarbonic diamide 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	6070203 

	Molecular Formula 
	Molecular Formula 
	C15H13F3N4O4 

	Molecular Weight 
	Molecular Weight 
	370.3 

	Lot No. 
	Lot No. 
	L2017-007 

	Purity: 
	Purity: 
	100.0% 

	Expiration Date 
	Expiration Date 
	February 01, 2019 


	Sect
	Figure

	The test/reference items in solution were used in the study to generate data for both instrument and method performance. 

	2.3 Route of Administration 
	2.3 Route of Administration 
	In this study, the test substances were applied to the test system as analytical standard solutions by micropipette to ensure precise delivery of a small amount of the test items. 


	3. METHODOLOGY TO EVALUATE MDL and LOD 
	3. METHODOLOGY TO EVALUATE MDL and LOD 
	3.1 Method Synopsis 
	3.1 Method Synopsis 
	For the analysis of all analytes except M850H001, a 1 mL aliquot of the water sample is diluted with 0.25 mL of methanol containing 0.5% formic acid, filtered (0.45 m PTFE) and analyzed by LC-MS/MS. 
	For M850H001, a 5 mL aliquot of the water sample is acidified, partitioned with a mixture of cyclohexane-ethyl acetate (90:10 v/v). An aliquot of the organic layer (80%) is evaporated to dryness at 50 °C under nitrogen. Residues are re-dissolved in methanol-water with 0.1% formic acid (20:80 v/v) for analysis by LC-MS/MS. 
	The storage stabilities of the extracts and final volume were established in the method validation (Reference 1). 

	3.2 Methodology to Determine MDL 
	3.2 Methodology to Determine MDL 
	Evaluation of LOD of BASF Analytical Method No. D1724/01 required the experimental determination of MDL as defined by 40 CFR Ch.1 Part 136 Appendix B (Reference 2). Method D1724/01 has one limit of quantitation (LOQ); however, it has two preparations / cleanups: one for BAS 850 H and metabolites M850H002, M850H003, M850H004, M850H012, and M850H035, and one for M850H001. Consequently, two independent LOD determinations were conducted within this study. A brief description of the methodology to determine MDL 
	1. 
	1. 
	1. 
	1. 
	1. 
	Injections of standards containing all analytes were injected using LC-MS/MS parameters from D1724/01. All transitions were monitored according to the method. The least sensitive transition of the least sensitive analyte for each preparation/cleanup was determined qualitatively through visual inspection of factors such as peak height, relative 

	background level, area count, etc. Once the appropriate analytes and transitions were selected, an estimation was made to what level a sample in matrix would produce a S/N of 2-10. 

	2. 
	2. 
	Using BASF Analytical Method No. D1724/01, for analysis of BAS 850 H, M850H002, M850H003, M850H004, M850H012, and M850H035, seven (7) control aliquots (1 mL) were diluted with a standard (0.25 mL, methanol with 0.1% formic acid at a concentration 5 times the desired final concentration, determined in step 1) to make the post-extraction fortified control samples for LOD determination. 


	Figure

	For the analysis of M850H001, seven (7) control aliquots (5 mL) were acidified (0.05 mL water with 10% formic acid). 10 mL cyclohexane-ethyl acetate (90:10, v/v) was added to each sample, mixed and centrifuged. An aliquot (8 mL) of the organic layer was evaporated to dryness and reconstituted with 0.2 mL of a standard (methanol with 0.1% formic acid at a concentration 5 times the desired final concentration, determined in step 1), 0.2 mL methanol with 0.1% formic acid, and 0.6 mL water with 0.1% formic acid
	For the analysis of M850H001, seven (7) control aliquots (5 mL) were acidified (0.05 mL water with 10% formic acid). 10 mL cyclohexane-ethyl acetate (90:10, v/v) was added to each sample, mixed and centrifuged. An aliquot (8 mL) of the organic layer was evaporated to dryness and reconstituted with 0.2 mL of a standard (methanol with 0.1% formic acid at a concentration 5 times the desired final concentration, determined in step 1), 0.2 mL methanol with 0.1% formic acid, and 0.6 mL water with 0.1% formic acid
	All samples were then filtered using a 0.45μm PTFE syringe filter directly into HPLC injection vials, passing the first approximately 0.1 -0.2 mL to waste. 
	These 14 matrix spiked samples were injected with appropriate bracketing calibration standards on the LC-MS/MS system for quantitation. 
	3. Using the standard curve to calculate the concentrations of the seven matrix-spiked samples, the results are put into the equation below: 
	(N-1,1- 
	MDL = S x 
	t 

	MDL = Method detection limit S = Standard deviation of the matrix-spiked sample set concentrations t (N-1,1- = Critical t value from a student t-test table at 99% confidence 
	Acceptance criteria for MDL: 
	a. 
	a. 
	a. 
	The determined MDL must be seen on the instrument with S/N of  2. 

	b. 
	b. 
	The concentration of the matrix-spiked samples must be no greater than 10X 


	the determined MDL. If either of the above two criteria were not met, the experiment had to be repeated at a higher or lower spiking concentration, respectively, until all criteria are met. Reinjection of the samples with lower or higher injection volumes could be done in place of preparing new matrix-spiked samples. 
	4. A post-extraction fortified control sample at the MDL was injected on the LC-MSMS (no standard curve required) to verify that the MDL can be seen with a S/N  2. 


	3.3 Methodology to Determine LOD 
	3.3 Methodology to Determine LOD 
	Based on an evaluation of the susceptibility of the analyte of interest to instrument variability, LCMS/MS drift, unexpected contamination, and untested matrix effects, the MDL was raised to an appropriate value that will mitigate the anticipated issues. This new value will be the LOD. 
	-
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	4. RESULTS AND DISCUSSION 
	4. RESULTS AND DISCUSSION 
	4.1 Results 
	4.1 Results 
	BASF analytical method D1724/01 has two preparations/cleanups (simple dilution for BAS 850 H, M850H002, M850H003, M850H004, M850H012, and M850H035; and a liquid-liquid partition / concentration for M850H001). An MDL calculation and subsequent LOD evaluation were conducted for each preparation/cleanup. The transitions (both primary and confirmatory) used for quantitation in this method were determined using product ion spectra (Reference 1). Results for both LOD determinations are detailed below. 
	BAS 850 H, M850H002, M850H003, M850H004, M850H012, and M850H035 
	BAS 850 H, M850H002, M850H003, M850H004, M850H012, and M850H035 

	To determine the least sensitive analyte and transition for the purpose of LOD determination, solvent based standard solutions were injected using the validated analytical LC-MS/MS method (all transitions were evaluated plus the confirmatory chromatographic technique for BAS 850 H) from method D1724/01. It was determined qualitatively that the MS/MS ion transition for M850H012 (m/z 257  m/z 116) was the least sensitive transition and therefore the best candidate to conduct the LOD evaluation for this prepar
	The MDL was calculated to be 0.00011 ng on-column for M850H012. To determine this value, the seven (7) control samples were run through the extraction procedure and were fortified with standard solution prior to the LC-MS/MS determination step to achieve a concentration of 0.005 ng/mL, and 0.10 mL (100 μL, 0.0005 ng on-column) of each sample was injected on the LCMS/MS system according to method D1724/01. Calculation of MDL for M850H012 was conducted according to the table provide in 40 CFR Ch. 1 Part 136 a
	-

	To verify this MDL, a matrix spiked control sample was intended to be injected in triplicate at the calculated MDL          This test was actually performed at 0.000175 ng on-column and produced a signal to noise ratio of approximately 3. As the tested concentration yielded a reasonable signal for an MDL and it meets all other acceptance criteria, the more conservative MDL of 0.000175 ng on-column is being reported. An example chromatogram of a matrix-spiked sample at MDL of 0.000175 ng can be found in Figu
	Based on this calculated MDL, the LOD for M850H012 was set at 0.00048 ng on-column (i.e. 0.0048 ng/mL injected at 0.10 mL). The LOD values on-column correspond to a LOD of 6 ng/L (ppt) for M850H012 (based on the workup of the method, e.g. aliquot actor, final volume, etc.). This increase from the MDL to the LOD is to account for variability in the residue method, natural drift of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and potential unseen background interferen
	Sect
	Figure
	Figure

	Calculation of MDL for M850H012 
	Calculation of MDL for M850H012 
	0.005 ng/mL Matrix-Spike Replicate 
	0.005 ng/mL Matrix-Spike Replicate 
	0.005 ng/mL Matrix-Spike Replicate 
	Calculated Concentration (ng/mL) 

	1 
	1 
	0.00446 

	2 
	2 
	0.00526 

	3 
	3 
	0.00425 

	4 
	4 
	0.00459 

	5 
	5 
	0.00439 

	6 
	6 
	0.00434 

	7 
	7 
	0.00432 

	Standard Deviation (S) = 
	Standard Deviation (S) = 
	0.000346 

	N-1 = 
	N-1 = 
	6 

	Critical t value (t) = 
	Critical t value (t) = 
	3.143 

	Injection Volume (μL) 
	Injection Volume (μL) 
	100 

	MDL (ng/mL) = 
	MDL (ng/mL) = 
	0.0011 

	MDL (ng on-column) = 
	MDL (ng on-column) = 
	0.00011 


	Figure

	M850H001 
	M850H001 

	To determine the least sensitive analyte and transition for the purpose of LOD determination, solvent based standard solutions were injected using the validated analytical LC-MS/MS method (all transitions were evaluated) from method D1724/01. It was determined qualitatively that the MS/MS ion transition for M850H001 (m/z 397   141) was the least sensitive transition and therefore the best candidate to conduct the LOD evaluation for this cleanup. 
	The MDL was determined to be 0.00099 ng on-column for M850H001. To determine this value, the seven (7) control samples were run through the extraction procedure and were fortified with standard solution prior to the LC-MS/MS determination step to achieve a concentration of 0.025 ng/mL and 0.1 mL (100 μL, 0.0025 ng on-column) of each sample was injected on the LC-MS/MS system according to method D1724/01. Calculation of MDL for M850H001 was conducted according to the table provide in 40 CFR Ch. 1 Part 136 ap
	To verify this MDL, one of the seven spiked control samples was injected in triplicate using an injection volume appropriate to inject 0.001 ng on-column. The resultant chromatogram peak had           of a matrix-spiked sample at MDL can be found in Figure F.22. 
	Based on this calculated MDL, the LOD for M850H001 was set at 0.0024 ng on-column (i.e. 0.024 ng/mL injected at 0.1 mL). The LOD values on-column correspond to a LOD of 6 ng/L (ppt) for M850H001 (based on the workup of the method, e.g. aliquot actor, final volume, etc.). This increase from the MDL to the LOD is to account for variability in the residue method, natural drift of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and potential unseen background interferences
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	Calculation of MDL for M850H001 
	Calculation of MDL for M850H001 
	0.025 ng/mL Matrix-Spike Replicate 
	0.025 ng/mL Matrix-Spike Replicate 
	0.025 ng/mL Matrix-Spike Replicate 
	Calculated Concentration (ng/mL) 

	1 
	1 
	0.0205 

	2 
	2 
	0.0254 

	3 
	3 
	0.0291 

	4 
	4 
	0.0290 

	5 
	5 
	0.0257 

	6 
	6 
	0.0243 

	7 
	7 
	0.0227 

	Standard Deviation (S) = 
	Standard Deviation (S) = 
	0.00314 

	N-1 = 
	N-1 = 
	6 

	Critical t value (t) = 
	Critical t value (t) = 
	3.143 

	Injection Volume (μL) 
	Injection Volume (μL) 
	100 

	MDL (ng/mL)= 
	MDL (ng/mL)= 
	0.0099 

	MDL (ng on-column) = 
	MDL (ng on-column) = 
	0.00099 


	Figure

	Figure

	4.3 Limit of Detection (LOD) 
	4.3 Limit of Detection (LOD) 
	The LOD for M850H012 was set at 0.00048 ng on-column (i.e. 0.0048 ng/mL injected at 0.10 mL). This increase from the MDL is to account for variability in the residue method, natural drift of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and potential background interferences. 
	The LOD for M850H001 was set at 0.0024 ng on-column (i.e. 0.024 ng/mL injected at 0.10 mL). This increase from the MDL is to account for variability in the residue method, natural drift of the LC-MS/MS instrumentation, potential contamination issues, untested matrix effects, and potential background interferences. 
	If an incurred residue sample at 6 ng/L (ppt) were brought through the analytical method (extracted, aliquoted, cleaned up, and brought to final volume), the resulting concentration of the sample would be 0.0048 ng/mL and 0.024 ng/mL for M850H012 and M850H001, respectively; and it would be at LOD. 

	4.4 Limit of Quantitation (LOQ) 
	4.4 Limit of Quantitation (LOQ) 
	The method limit of quantitation (LOQ) is the lowest level of fortification tested of the analyte in the matrix before extraction. It is determined by the proposed tolerance. The validated method LOQ for residues in water is 30 ng/L (ppt) for BAS 850 H and its metabolites. 

	4.5 Specificity/Selectivity 
	4.5 Specificity/Selectivity 
	Quantitation of BAS 850 H and its metabolites was accomplished by LC-MS/MS, monitoring in positive and negative mode, depending on the analyte. The ion transitions for all analytes are as follows: 
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	Figure

	Analyte 
	Analyte 
	Analyte 
	Ionization Mode 
	Transition (m/z) 
	Primary or ConfirmatoryQuantitation 

	BAS 850 H 
	BAS 850 H 
	Positive 
	413   
	Primary and Confirmatory1 

	M850H001 
	M850H001 
	Positive 
	397  141 
	Primary 

	397  134 
	397  134 
	Confirmatory 

	M850H002 
	M850H002 
	Negative 
	373  323 
	Primary 

	373  193 
	373  193 
	Confirmatory 

	M850H003 
	M850H003 
	Negative 
	357  307 
	Primary 

	357  193 
	357  193 
	Confirmatory 

	M850H004 
	M850H004 
	Positive 
	387  131 
	Primary 

	387  74 
	387  74 
	Confirmatory 

	M850H012 
	M850H012 
	Positive 
	257  163 
	Primary 

	257  116 
	257  116 
	Confirmatory 

	M850H035 
	M850H035 
	Positive 
	371  257 
	Primary 

	371  163 
	371  163 
	Confirmatory 


	Sect
	Figure

	Alternative chromatographic method used for confirmation 
	1

	All of these transitions were considered when choosing the best candidates for the evaluation of LOD. 
	5. 
	5. 
	5. 
	CALCULATIONS AND RAW DATA 

	6. 
	6. 
	STATISTICS AND DATA INTEGRITY 


	An example calculation is included in Appendix D. 
	Statistical treatment of the data included simple descriptive statistics, such as determinations of standard deviation for the matrix-spiked samples and area counts and calculation of the calibration curve and correlation coefficient (r) by linear regression of the instrument responses for the reference standards. The statistical calculations throughout this report were performed using an automated computer spreadsheet (Microsoft Excel® or Analyst®) and were rounded for presentation purposes. Slight differe
	All signal to noise (S/N) calculations were conducted by the following equation in Analyst®: 
	     
	     
	S/N= 
	      

	Several measures were taken to ensure the quality of the study results. The quality assurance unit at BASF inspected the analytical procedures for compliance with Good Laboratory Practices that included adherence to the protocol. The dates inspected are detailed in the quality assurance unit statement. Study samples and test and reference items were maintained in secured (i.e. pad-locked) storage with limited access. Freezer temperatures were continuously monitored by electronic means. 
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