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INTRODUCTION

This report describes the independent laboratory validation (ILV) of an analytical method for
the determination of MON 102100 and its metabolite benzamidine in soil matrices. The
representative soils selected for the ILV included a high clay and a high sand soil. The method
was developed and validated at Monsanto Company as Method Number AG-ME-1636, “High
Throughput Assay for MON 102100 and Benzamidinein Soil” (Appendix E).

The ILV study was conducted according to the protocol in Appendix A and was designed to
fulfill the requirements of the US EPA Ecological Effects Test Guidelines OCSPP 850.6100:
Environmental Chemistry Methods and Associated Independent Laboratory Validation (1). In
addition, this study was conducted in compliance with U.S. EPA FIFRA (40 CFR Part 160)
Good Laboratory Practice (GLP) standards (2).

The independent |aboratory, the Study Director and the analysts chosen to conduct the ILV were
unfamiliar with the method, both in its development and its subsequent use in anayzing
samples. The independent laboratory used al of its own equipment and supplies with the
exception of analytical reference standards supplied by the Sponsor, so that there was no
common link between Monsanto Company and the ILV anaysts. Throughout the conduct of the
study, any communications between Monsanto Company and the Study Director and/or the
analysts were logged for inclusion in the report (Appendix B). No one from Monsanto Company
was allowed to visit the independent laboratory during the ILV trial to observe, offer help, or
assist the chemists or analysts. These steps successfully maintained the integrity of the ILV
study.
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EXPERIMENTAL PHASE

Storage and Characterization of Control Samples

Characterized soil samples were purchased by EPL BAS to be used as controls. Upon arrival at
EPL BAS, the samples were placed in a freezer at a temperature of approximately -20 °C until
removed for analysis. Approximately 30-40 mL aliquots of each sample were homogenized for
the ILV experiment by milling using a SPEX freezer mill with liquid nitrogen. Full sample

details are included in the raw data package.

Prior to purchase by EPL, the control samples were characterized for percent sand, percent silt,
percent clay, USDA Textura Class, FAO Textura Class, bulk density (disturbed), cation
exchange capacity, moisture, organic matter and pH inl:1 soil: water ratio. Characterization
was conducted at AGVISE Laboratories, Northwood, ND USA, under 40 CFR Part 160.
Certificates of analysis for the control samples can be found in Appendix C.

High Sand Soil* High Clay Soil°
Test/Component 805-S001 805-X 002
Percent Sand 89 29
Percent Silt 4 28
Percent Clay 7 43
USDA Textura Class
(hydrometer method) Sand Clay
FAO Textura Class Coarse Fine
(hydrometer method)
Bulk Density
(disturbed, gm/co) 124 107
Cation Exchange Capacity
(Meg/100 ) 10.3 31.0
Moisture (%) 9.3 28.4
Organic Matter (%) 2.0 2.1
pH in 1:1 soil: water ratio 6.5 8.0

'AGVISE Sample ID 14-1256
“AGVISE Sample ID 14-1257
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Preparation of Stock Solutions, Calibration Standard Sol utions and Fortification Solutions

The reference substance certificates of analysis can be found in Appendix C. Reagents used are
of equivalent specifications as those described in the anal ytical method.

The following reference substances/analytical standards were utilized during the independent
|aboratory method validation:

Reference Substance/ MON 102100 (tioxazafen)

Analytical Standard: 3-phenyl-5-thiophen-2-y1-1,2,4oxadiazole
Supplier: Monsanto Company (Sponsor)

Batch/Lot No: GLP-1103-21325-A

Purity: 99.9%

Expiration date: 31 December 2014

Storage: Frozen

Reference Substance/ Benzamidine

Analytical Standard: benzenecarboximidamide

Supplier: Monsanto Company (Sponsor)

Batch/Lot No: GLP-1205-22096-A and GL P-1405-23425-A
Purity: 98% and 95%

Expiration date: 31 May 2014 and 31 May 2015

Storage: Ambient

In addition to the reference substances/analytical standards above, the following interna

standards were utilized during the independent laboratory method validation.

Reference Substance/ (Phenyl-**Cs)MON 102100

Analytical Standard: 3-(*Cg)phenyl-5-thiophen-2-yl-1,2,4oxadiazole
Supplier: Monsanto Company (Sponsor)

Batch/Lot No: GLP-1202-21813-A

Purity: Not assigned

Expiration date: 29 February 2016

Storage: Ambient
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Reference Substance/ (**C¢)Benzamidine

Analytical Standard: (**Cs)benzenecarboximidamide
Supplier: Monsanto Company (Sponsor)
Batch/Lot No: GLP-1207-22176-A

Purity: Not assigned

Expiration date: 31 July 2016

Storage: Ambient

Standard stock solutions, calibration standard solutions and fortification solutions were prepared
as described in the analytical method. Full details of these materials are included in the raw data

package for the study along with details of the preparation of al anaytical and fortification

standards prepared from the primary reference substances. The reference substances and internal

standards will be retained until expiry and then disposed of following relevant disposal SOPs

with the approval of the Study Monitor.

Fortification of Recovery Samples

The control specimens were fortified as described below:

) Replicates at Higher
Untreated Replicates at L ower o
_ Reference Reagent o Fortification Level
Matrix Control Fortification Level
Substances Blank (10X LOQ* and
Samples (LOQ* and 4X LOQ*)
40X LOQ)
Hidh MON 102100 5 at 0.0050 pg/g (MON 5 at 0.050 pg/g (MON
[
9 ) and 1 2 102100) and 0.00125 102100) and 0.0125 pg/g
Sand Soil o o o
Benzamidine po/g (benzamidine) (benzamidine)
Hidh MON 102100 5 at 0.0050 pg/g (MON 5 at 0.050 pg/g (MON
[
- gSo'I and 1 2 102100) and 0.00125 102100) and 0.0125 ug/g
[
& Benzamidine po/g (benzamidine) (benzamidine)
_ MON 102100
High g L ) 5 at 0.0050 pg/g (MON 5 at 0.050 pg/g (MON
an
Sand Soil o 102100 and benzamidine) | 102100 and (benzamidine)
Benzamidine
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. MON 102100
High g L ) 5 at 0.0050 pg/g (MON 5 at 0.050 pg/g (MON
an
Clay Soil o 102100 and benzamidine) | 102100 and benzamidine)
Benzamidine

*LOQ = Limit of Quantitation

Approximately 0.080-g subsamples of the control matrices were weighed into 1.4-mL
polypropylene tubes. Five samples were fortified at 0.0050 pg/g (ppm) for MON 102100 (LOQ)
and 0.00125 pg/g (ppm) for benzamidine (LOQ). Five samples were fortified at the upper
fortification level of 0.050 pg/g (ppm) for MON 102100 (10x LOQ) and 0.0125 ug/g (ppm) for
benzamidine (10x LOQ). Additiona fortifications were added for benzamidine analysis: five
samples were fortified at 0.0050 pg/g (4x LOQ) and five samples were fortified at 0.050 pg/g
(40x LOQ). MON 102100 fortifications of 0.0050 pg/g and 0.050 pg/g were added to the extra
fortification samples respectively to keep sample preparation consistent. The fortification
solutions were added directly onto the matrix.

Method Principle

Soil samples were fortified, extracted and analyzed according to the analytical method included
in the study protocol (Appendix A) and presented in Appendix E.

Sample Preparation for Analysis

1. 0.080 £ 0.005 g subsamples of soil matrix were weighed into 1.4-mL polypropylene
tubes (for 96-well format).

2. 40 pL of 65% acetonitrile (ACN) in water was added to the reagent blank and control
samples. 40 pL of the appropriate MON 102100 Working Calibration Solution was
added to the samples designated as calibration standards. 40 pL of the appropriate MON
102100 QC Fortification Solution was added to the fortification samples.

3. 40 L of 65% ACN in water was added to the reagent blank and control samples. 40 pL
of the appropriate Benzamidine Working Calibration Solution was added to the samples
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designated as calibration standards. 40 pL of the appropriate Benzamidine QC
Fortification Solution was added to the fortification samples. One grinding ball was
added to each tube.

Volume | Reagent Benzamidine MON 102100
Description (uL) Soel?ﬁi on Fortification Fortification
(Hg/g, ppm) (rg/g, ppm)
Reagent Blank | g5 | ggop ACN
and Controls
Samplesfortified
a LOQ 40 each 0.00125 0.0050
Samplesfortified
a 10x LOQ 40 each 0.0125 0.050
Samplesfortified
at 4x LOQ for 40 each 0.0050 0.0050
Benzamidine
Samplesfortified
at 40x LOQfor | 40each 0.050 0.050
Benzamidine

720 pL of the Mixed Working Internal Standard Solution was added to each tube.
Samples were covered with a shaker cap mat.

Samples were sonicated for 3 min.

Samples were placed on a Geno/Grinder® at 1200 cpm (cycles per min) for 30 min.
Samples were then centrifuged at approximately 6000 x g for 5 min at <10 °C.

Aliquots of each sample were removed and transferred to daughter plates following the
table below.

Transfer Volume

(KL)
MON 102100 96-well microplate with clear glass 400
conical inserts

Benzamidine Agilent 96-well plate, 1 mL 50

Anayte Daughter Plate




For MON 102100 Analysis:

10A.

11A.

12A.

13A.

14A

For Benzamidine Analysis:

Monsanto Report Number: M SL0025798
EPL BAS Study Number: 115G805
Page 17 of 150

400 pL of toluene was added to the 400 pL aliquot.

Samples were placed on a Geno/Grinder® at 1200 cpm for 2 min.

Samples were centrifuged at approximately 6000 x g for 2 min.

At least 100 pL of each sample was then transferred to an amber GC via and capped.

Samples were analyzed by GC-MS/MS.

10B.

700 pL of 95% ACN, 10 mM ammonium formate was added to the 50 pL aliquot.

11B. Sampleswere anayzed by LC-MS/MS.

Analvtical Instrumentation and Equipment

The instrumental conditions used during the ILV trial were optimized for the available

instrumentation. Full instrumental conditions used are given below:

GC-MS/MS Operating Conditions for MON 102100

Instrumentation:

lon Source:

Column:

Injection Volume:

GC Carrier Gas.
Syringe:

Air Volume:

GC Bruker 436

Bruker CP8400 Autosampler
Bruker Scion Mass Spectrometer
MS Workstation data system
Electron Impact

Restek Rxi-17 sil MS

30 m x 0.25 mm, 0.25 pm
0.50 pL

Helium

SuL

1.0 uL



Monsanto Report Number: M SL0025798
EPL BAS Study Number: 115G805

Injection Speed: 5 puL/sec
Fill Volume: 4 uL
Fill Strokes: 5
Fill Speed: 0.30 pL/sec
Viscosity Delay: 3 sec
Inlet Temperature: 250 °C
Injection Pulse Pressure: 25 psi until 0.5 min
Column Fow: 1.0 mL/min
Time Ramp Initial Oven Final Oven
(min) Rate Temperature Temperature (°C)
(°C/min) (°C)
0-1.0 0 90 90
1.0-6.25 40 90 300
6.25-7.75 10 300 315
7.75-12.75 1 315 315

Typica Mass Spectrometry Operating Conditions for MON 102100

Mode:

Scan Type:

Resolution:

Source Temperature:
Solvent Delay:
Collision Céll He:
Collision Cell Na:

El

MRM

Q1-unit, Q3-unit
230°C

5min

2.25 mL/min
1.5mL/min
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Anayte Precursor Product lon CE Dwell
lon Q1 Q3 (amu) V) (ms)
(amu)
Quantitative lons
MON 10123100 228.0 119.0 13 125
(Phenyl-Cs)
MON 102100 (IS) 234.0 125.0 13 125
Confirmatory lons
MON 102100 228.0 111.0 13 125
(Phenyl-
13C5)MON 102100 234.0 111.0 13 125
(1S)

LC-MS/MS Operating Conditions for Benzamidine

Instrumentation:

Column Temperature:
Injection Volume:

Column:

Run Time:
Mobile Phase:

Agilent 1290 LC System

API 6500 Q-Trap MS/M S Detector

MDS/Sciex Anayst/MultiQuant Data system
40°C

5uL

Supelco Ascentis Express HILIC Column

(2.1 mm x 50 mm, 2.7 pm)

11.0 min

A: 50% methanol, 50 mM Ammonium Formate

B: 90% ACN, 10 mM Ammonium Formate

Time (min) (u'i'/(r’]‘r’l‘i’n) A% B, %
0.0 400 0 100
1.80 400 0 100
181 1000 100 0
419 1000 100 0
4.20 1000 0 0
7.00 1000 0 100
7.10 400 0 100
8.00 400 0 100
11.0 400 0 100
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Typica Mass Spectrometry Operating Conditions for Benzamidine

lonization Mode: Positive lon
Scan Type: Scheduled MRM
Resolution: Q1-unit, Q3-unit
Curtain Gas (CUR): 35 psi
Collision Gas (CAD): 6
lonSpray Voltage (15): 5000 V
Temperature (TEM): 500 °C
Entrance Potential (EP): 10V
Declustering | Collision Cell Exit
Anayte Qllon Q3lon | Potential,V | Energy,V | Potential,V
Quantitation lons
Benzamidine 121.1 104.0 81 25 14
¥Ce-Benzamidine (1S) 127.1 110.0 81 25 14
Confirmatory lons
Benzamidine 1211 77.0 81 41 16
Ce-Benzamidine (1S) 127.1 83.1 81 41 16

Calculation of Results

Processing of calibration standard data for the determination of MON 102100 and benzamidine
was performed using linear regression (1/x weighting). The linear regression was not forced
through zero. For analysis of both soil types, calibration standards were prepared over a
concentration range of 0.0080-2.0 pg/mL for MON 102100 and 0.00050-0.60 pg/mL for
benzamidine corresponding to injected concentrations of 0.400-99.9 ng/mL for MON 102100
and 0.0238-28.5 ng/mL for benzamidine. Calibration standards for MON 102100 covered the
equivaent sample concentration range of 0.0040-1.0 mg/kg (ppm), and calibration standards for
benzamidine covered the equivalent sample concentration range of 0.00025-0.30 mg/kg (ppm).
All calibration standards and sample extracts contained 0.045 pug/mL of the MON 102100
internal standard and 0.0018 pg/mL of the benzamidine internal standard. The equation for the
calibration curve was calculated by plotting the calculated quantitation ratio generated by
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dividing the peak area of MON 102100 or benzamidine in the sample by the peak area of the
internal standard in the same sample versus analyte concentration ratio (ratio of anayte and
internal standard concentrations). Determination of the net concentration of MON 102100 or
benzamidine in each recovery sample was conducted by subtracting any background
contribution found at the retention time of the analyte in the untreated control sample from that
of the gross analyte concentration found in each recovery sample. No corrections were made for

net concentration of MON 102100 or benzamidine reported in the recovery samples.

Example Calculations (Quantitation Transition)

Example calculations performed in Microsoft Excel 2007 are found below.

Relative Error Accuracy (RE, %) for aMON 102100 Standard with 0.4995 ng/mL Concn.

RE (%) =

(Calc. Sd. Concn. (ng/mL) — Nominal Sd. Conen. (ng/mL)) x 100
Nominal Sd. Concn. (ng/mL)

Where:

Lab Standard ID: CMW091714-2A, Set SO01S
Calc. Std. Concn. (ng/mL) = 0.518

Nomina Std. Concn. (ng/mL) = 0.4995

To Solve:

RE (%) = ((0.518 —0.4995) x100) / 0.4995 = 3.704

MON 102100 recovery at 0.0050 pg/g (LOQ Fortification Level)
Laboratory Sample ID: 805-S001-S1SA, Set SO001S

Hg/g (ppm) Found =

Amount Found (ng/mL) x Final Vol. (mL) x Dilution Factor
Sample Weight (g) x 1000 mg/g
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Where:

Amount Found (ng/mL) = 0.429
Final Vol. (mL) = 0.800
Dilution Factor = 1

Sample Weight (g) = 0.081

To Solve:
(0.429 x 0.800 x 1) / (0.081 x 1000) = 0.00424 pug/g (ppm)

Fortification Level pg/g (ppm) =

Volume Spiking Solution (mL) x Concn. of Spiking Solution (ug/mL)
Sample Weight (g)

Where:

Volume Spiking Solution (mL) = 0.040

Concn. Of Spiking Solution (ug/mL) = 0.00999
Sample Weight (g) = 0.081

To Solve:
(0.040 x 0.00999) / (0.081) = 0.00493 pg/g (ppm)

Bkgd-Corrected Recovery (%) = (ug/g Found in Spike — pg/g Found in Control) x 100
Fortification Level (1g/g)

Where:

Mg/g (ppm) Found in Spike = 0.00424

Average ug/g (ppm) Found in Controls = (0.0000 + 0.0000) / 2 = 0.0000
Fortification Level pug/g (ppm) = 0.00493
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To Solve:
((0.00424 — 0.0000) x 100) / 0.00493 = 85.89'%

tSlight difference appears in data summary tables due to rounding in presented data.
Calc. stands for Calculated

Std. stands for Standard

Concn. stands for Concentration

Vol. stands for Volume

Bkgd stands for background

Statistical Treatment of Data

The mean recoveries and associated standard deviations for the fortified samples were calculated
using the “AVERAGE” and “STDEV” functions of Microsoft Excel 2007. Percent relative
standard deviation, (RSD, %) was calculated by dividing the standard deviation by the mean,
and then multiplying by 100. Slight rounding differences may be found.

Confirmation of Residue Identity (Specificity)

Confirmation of the identities of the analytes was performed, to demonstrate the specificity of
the method, by monitoring one additional SRM transition simultaneous to the primary detection
(quantitation) transition for each analyte. Representative confirmatory ion chromatograms for

MON 102100 and benzamidine are found in Appendix D.

Matrix Interference (Salectivity)

Untreated control matrix samples and samples fortified at the lowest fortification level for each
anayte/matrix combination were analyzed to demonstrate the selectivity of the method.
Fortified samples were corrected for the background signal found in unfortified control matrix

samples.
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Problems Encountered, Changes or M odifications Made and Critical Steps

One modification was required for the MON 102100 analysis. The final aliquot removed in the
MON 102100 preparation was transferred to an amber GC via. This was because the
autosampler on the GC-MS/MS is not equipped to accommodate 96-well plates.

The sponsor requested three changes for the final attempt at method validation for the
benzamidine method. The HPLC gradient was modified from the one displayed in Appendix 1
of the protocol (Appendix A) to the one presented below. The equilibration time at the end of
the method is 3.0 min at 400 pL per min and 100% B.
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. . Flow

Time (min) (uL) A% B, %
0.0 400 0 100
1.80 400 0 100
1.81 1000 100 0
4.19 1000 100 0
4.20 1000 0 100
7.00 1000 0 100
7.10 400 0 100
8.00 400 0 100
11.0 400 0 100
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Additional benzamidine fortification levels were added at 4x LOQ and 40x LOQ for atotal of
twenty fortifications instead of ten. MON 102100 fortifications of 0.005 pg/g and 0.05 ug/g

were added to the extra fortification samples respectively to keep sample preparation consistent.
Two additional calibration points were added to the lower end of the curve at 50% and 25% of
the lowest calibration standard in the method. The calibration for benzamidine had a total of

fourteen calibration points.
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