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SUMMARY 

An analytical method, employing solid phase extraction (SPE) and liquid 
chromatography with tandem mass spectroscopy detection (LC-MS/MS), for the 
determination and confirmation of IKF-5411, 3-MTCAM, IBA and PPA in untreated 
surface water and drinking water was validated at Smithers Viscient (ESG) Ltd. 

Characteristics of the surface water is shown below. 

DOC Total hardness ConductivityWater type Source pH (ppm) (mg/L as CaCO3) (µS/cm) 
Surface Oak Beck 8.0 7.9 107 290 

DOC = dissolved organic carbon 

The method involved cleanup of the water samples with mixed mode anion exchange 
(MAX) SPE, followed by evaporation and reconstitution, prior to determination of 
IKF-5411, 3-MTCAM, IBA and PPA by LC-MS/MS. The LC-MS/MS analysis was 
performed twice on each sample, using different conditions, in order to successfully 
detect each analyte. 

Control samples of surface water and drinking water were fortified with IKF-5411, 
3-MTCAM, IBA and PPA at 0.05 and 0.5 μg/L, in quintuplicate and analysed. 
Recovery of IKF-5411, 3-MTCAM, IBA and PPA was determined and the validity of 
the analytical procedure was assessed. 

Response of the LC-MS/MS system to IKF-5411, 3-MTCAM, IBA and PPA was 
linear over the range 0.2 to 10 ng/mL. The coefficient of determination (r) for each 
calibration line was ≥ 0.99. 

Control extracts of both surface water and drinking water did not contain any 
components equivalent to above 30% of the limit of quantification (LOQ) and these 
did not interfere with the analysis of IKF-5411, 3-MTCAM, IBA and PPA. 
The method was considered specific for IKF-5411, 3-MTCAM, IBA and PPA. 
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INTRODUCTION 


The test substance, IKF-5411, is a novel fungicide currently undergoing development 
and can be described as follows. 
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Chemical Name (IUPAC): N-[1,1-dimethyl-2-[2-methyl-4-(1-methylethoxy) 
phenyl]-2-oxoethyl]-3-methyl-2­
thiophenecarboxamide (CA) 

Molecular Weight: 359.48 

3-MTCAM, IBA and PPA are metabolites of IKF-5411 and can be described as below: 

3-methyl-2­3-MTCAM H2Nthiophenecarboxamide S 
O
 

IBA 2-methyl-4-(2­
propyloxy)benzoic acid 

2-[3-methyl-4-[2-methyl-2-(3­
methylthiophene-2­

PPA carboxamido)propanoyl] 
phenoxy]propanoic acid 

HOOC 

The study was undertaken to comply with the known data requirements and study 
guidelines stated on the front cover of the report. 
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OBJECTIVES 


The objective of this study was to develop and validate an analytical method, based 
upon liquid chromatography with tandem mass spectrometry detection (LC-MS/MS), 
for measuring residues of IKF-5411 and its metabolites 3-MTCAM, IBA and PPA in 
surface and drinking water. 

PROCEDURES 

Protocol Adherence 
The study was performed in accordance with the protocol and seven amendments. 
Any deviations that were noted in study raw data are described in Appendix 6. 

Analytical Standards 
Analytical grade IKF-5411, 3-MTCAM, IBA and PPA were supplied by the Sponsor. 
Certificates of Analysis including purity, expiry date and batch number were supplied 
for each standard. 

All precautions required in the handling, storage and disposal of the test substances 
were outlined by the supplier. 

The date of receipt and expiry date, plus batch number and purity details are recorded 
in the table below, along with the allocated unique identification number. 
The analytical standards were stored frozen at <-10°C (nominally -20°C). The 
Certificates of Analysis are presented in Appendix 1. 

Analytical Unique Date Received Supplier Chemical Expiry Date 
Standard ID Number Batch Number Purity 

IKF-5411 ESTS 171/11 26 August 2011 20100128 99.9% 31 March 2013 

3-MTCAM ESTS 206/11 28 October 2011 10124091 99.7% 18 September 2016 

IBA ESTS 207/11 28 October 2011 080-013-46-1 99.9% 18 September 2016 

PPA ESTS 208/11 28 October 2011 281-110620-1 99.7% 18 September 2016 

Receipt and Storage of Study Samples 
Control samples of surface water were sourced locally by Smithers Viscient (ESG) 
Ltd. from Oak Beck, Harrogate and the drinking water used was Smithers Viscient 
(ESG) Ltd. tap water. 

The surface water and drinking water were both assigned unique identification 
numbers on receipt, in accordance with departmental Standard Operating Procedures 
(SOPs), and were stored under refrigeration (2 to 8°C). 
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Water Characterisation 
Full water characteristics are presented in Appendix 2. A summary of these data is 
shown below. 

Total hardness (mg/L as ConductivityWater type Source pH DOC (ppm) CaCO3) (µS/cm) 
Surface Oak Beck 8.0 7.9 107 290 

DOC = dissolved organic carbon 

Preparation of Study Samples 
Control samples of surface water and drinking water did not require any preparation 
prior to analysis. 

Analytical Procedures 
Analytical procedure CLE 8261479-01V was developed by Smithers Viscient 
(ESG) Ltd. All procedures were carried out in compliance with departmental SOPs. 

A copy of the analytical procedure is presented in Appendix 3. 

During the course of the study a number of draft analytical procedures were 
developed and attempts were made to validate these. All methods have one or more 
analytes achieving criteria, however it was desired to have a single analytical 
procedure and therefore these validations were not reported. A summary of the 
validation attempts conducted within this summary are detailed in Table 17. 

Validation Procedure 
The analytical method was validated by fortifying aliquots of untreated control 
surface water and drinking water with known amounts of IKF-5411, 3-MTCAM, IBA 
and PPA (in quintuplicate).Fortified and control samples were then subjected to 
cleanup using Oasis MAX (mixed mode anion exchange) SPE and concentration by 
evaporation and re-constitution. 

Validation included consideration of the criteria in the following sections. 

Linearity 
In order to establish linearity of response of the analytical chromatographic system to 
IKF-5411, 3-MTCAM, IBA and PPA eight standard solutions of increasing 
concentration were prepared over the range 0.2 to 10 ng/mL for validation of surface 
water and drinking water. The lowest concentration was equivalent to less than 30% 
of a sample extract at the limit of quantification (LOQ) and the highest concentration 
was equivalent to greater than 120% of the highest level analysed. 

Single determinations at each concentration were made and injected into the 
chromatograph in random order and concentration/response curves were prepared. 

Specificity / Selectivity 
The ability of the method to distinguish between IKF-5411, 3-MTCAM, IBA and 
PPA and other substances present in the control samples was investigated. 
Components present in a control sample that interfered with the analysis should not 
have been present at levels greater than 30% of the limit of quantification. 
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Precision 
Repeatability of the method was demonstrated by analysing each validation level in 
quintuplicate. The overall relative standard deviation (RSD) and RSD at each 
validation level were determined and these were considered acceptable it they were 
≤ 20%. 

Recovery 
Recovery of IFK-5411, 3-MTCAM, IBA and PPA from control surface water and 
drinking water fortified at 0.05 (LOQ) and 0.5 μg/L (10 ×LOQ) was determined in 
quintuplicate. 

In addition, unfortified control samples of surface water and drinking water were 
extracted and analysed in duplicate. 

Mean recoveries of IFK-5411, 3-MTCAM, IBA and PPA at each level and overall, 
were considered acceptable if they fell within the range 70 to 110%. 

Limit of Quantification (LOQ) 
The limit of quantification was defined as the lowest fortification level where an 
acceptable mean recovery (70 to 110%) for IFK-5411, 3-MTCAM, IBA and PPA was 
obtained and a relative standard deviation of ≤ 20% was achieved. For this analytical 
method, the limit of quantification for IFK-5411, 3-MTCAM, IBA and PPA was 
proposed to be 0.05 µg/L in both surface water and drinking water. 

Limit of Detection (LOD) 
An analytical LOD was estimated for each matrix. The limit of detection was defined 
as 3 times baseline noise measurable in each control water matrix extract, estimated 
from the lowest concentration of the calibration standards. The LOD should be 30% 
of the LOQ or lower, and its signal to noise ratio (S/N) should be greater than three. 

Method Confirmation 
Residues were confirmed by LC-MS/MS using a second ion transition. The same 
criteria for precision and recovery (see above) were used to assess this confirmatory 
method. 

Matrix Effect Assessment 
Matrix effects were assessed by fortifying final extracts of control water which had 
been taken through the analytical procedure. These were measured against a 
non-matrix matched calibration line and determined as a function of expected 
measured concentration. 
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Appendix 6
 
Protocol Deviations 


All validations in water were performed using non-matrix matched calibration lines. 
Matrix assessments were performed on all analytes in both water types and in both 
transitions. All assessments showed matrix effects not to be significant (<20%) with 
the exception of PPA. This deviates from guideline SANCO825/00 rev 8.1 cited in 
the protocol which states: 

Calibration should be generated using standards prepared in blank matrix extracts 
(matrix matched standards) for all sample materials included in the corresponding 
validation study. Only, if experiments clearly demonstrate that matrix effects are not 
significant (i.e. <20 %), calibration with standards in solvent may be used. 

The water tested for the matrix assessment was not representative of it at the time of 
validation, due to it being in storage for approximately five months. It is therefore 
argued that the validation was correctly performed at the time and the use of 
matrix-matched standards were unnecessary. This had no impact on the integrity of 
the results reported. 
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