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5 Analytical methods

5.1 Conclusion and summary of assessment

Sufficiently sensitive and selective analytical methods are available for the active substance(s) and rele-
vant impurities in the plant protection product.
Noticed data gaps are:

- None

Sufficiently sensitive and selective analytical methods are available for all analytes included in the resi-
due definitions.
Noticed data gaps are:

¢ NOne
Commodity/crop Supported/
Not supported
Wheat Supported
Barley Supported
Rye Supported
Qats Supported
Triticale Supported
Maize Supported
Apple Supported
Pear Supported
Peach Supported
Apricot Supported
Plum Supported
Nectarine Supported
Cherry Supported
Sunflower Supported
Soybean Supported
Onion Supported
Garlic Supported
Shallot Supported
Spring onion Supported
Bean Supported
Pea Supported
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Commodity/crop Supported/
Not supported
Broad bean Supported
Field bean Supported
Carrot Supported
Parsley Supported
Lupine Supported
5.2 Methods used for the generation of pre-authorization data (KCP 5.1)
521 Analysis of the plant protection product (KCP 5.1.1)
52.1.1 Determination of active substance and/or variant in the plant protection

product (KCP 5.1.1)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in plant

protection product is provided as follows:

Comments of zZRMS: [The proposed analytical method is suitable for the determination of active sub-

stances pendimethalin in plant protection product PENSHUI.

The proposed analytical method has been fully validated in terms of specificity,
linearity, repeatability, and accuracy. Proposed method fulfils the requirements off
SANCO/3030/99 rev.4 and SANCO/3030/99 rev.5 guidance.

The validation of the analytical method has been accepted.

Reference: KCP5.1.1

Report Validation of analytical method for determination of active ingredient con-
tent of pendimethalin 455 g/L CS. XXX, 2017. Document no.: 228-2-12-
16345

Guideline(s): Yes
SANCO/3030/99 rev. 4

Deviations: No

GLP: Yes

Acceptability: Yes

Materials and methods
Principle of the method:

Active ingredient pendimethalin was detected by GES/FIB—analysis high performance liquid chromatog-

raphy on a reversed phase column using internal standard.

Material:
Test item:

Name: Pendimethalin 455 g/L CS
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Active ingredient content: 455 g/L

Batch: SCL-40026

Preparation date: April 10, 2016

Expiry date: April 09, 2018

Reference item:

Name: Pendimethalin

CAS number: 40487-42-1

Purity: 98.8%

Batch: SZBD302XV

Preparation date: October 29, 2013

Expiry date: October 29, 2018

Blank formulation:

Name: Pendimethalin 455 g/L CS Blank Formulation

Batch: SCL - 40146

Preparation date: June 27, 2016

Expiry date: June 26, 2018

The active ingredient concentration of pendimethalin 455 g/L CS is determined by high performance lig-
uid chromatography on a reversed phase column using Acetonitrile (90%): MilliQ Water (10%), v/v as
mobile phase and UV detection at 240 nm.

Validation - Results and discussions

Table 5.2-1: Methods suitable for the determination of pendimethalin in plant protection
product pendimethalin 455 g/L. CS

Pendimethalin 455 g/L CS

Author(s), year XXX, 2017

Principle of method HPLC-UV

Linearity 54.32 to 200.33 (mg/L)

(linear between

mg/L / % range of the declared content) Correlation Coefficient

(correlation coefficient, expressed as r) 0.999

Precision — Repeatability Mean The repeatability was assessed by anaysing

(%RSD) five samples on two different days.
RSD=0.03%

Acceptable RSDr (Horwith) = 1.54%
Horrat value = 0.019

Accuracy The accuracy was assessed by analysing three
(% Recovery) samples on three fortification levels.

Marginal recovery=98.99%
Interference/ Specificity No interference, the method is specific
Comment i
Conclusion

From the results of the analytical method validation, it is concluded that the analytical method is specific,
sensitive, precise and accurate for the analysis of pendimethalin in Pendimethalin 455 g/L CS. The results
of validation criteria are within the specified limits of SANCO/3030/99 rev. 4 and rev. 5, Dir.
91/414/EEC (2000),U.S. EPA, (OCSPP) 830.1800 and ABNT NBR 14029 guidelines.
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Comments of ZRMS: [The proposed analytical method is suitable for the determination of active sub-
stances pendimethalin in plant protection product PENSHUI/SHA 2600 E.

The proposed analytical method has been fully validated in terms of specificity,
linearity, repeatability, and accuracy. Proposed method fulfils the requirements of
SANCO/3030/99 rev.5 guidance.

The validation of the analytical method has been accepted.

Reference: KCP 5.1.1-3

Report Pendimethalin 45.5% CS Analysis of active substance content and physico-
chemical properties of initial preparation and preparation after accelerated
and freeze/thaw storage procedures. B. XXX, 2021, Report No. 47/2021

Guideline(s): Yes
SANCO/3030/99 rev. 5
Deviations: No
GLP: Yes
Acceptability: Yes

Materials and methods

The test was carried out in Liquid Chromatography Laboratory.

In order to determine the concentration of active substance in the test samples the HPLC-UV method was
used.

Test item:

Name: Pendimethalin 455 g/L. CS
Active ingredient content: 456 g/L

Batch: SCL- 32690

Preparation date: 10/04/2021

Expiry date: 09/04/2023

Reference item:

Name: Pendimethalin analytical standard
CAS number: 40487-42-1

Purity: 98.7%

Batch: BCBX2084

Preparation date:

Expiry date: Jun/23

Blank formulation:

Name: Pendimethalin 45.5 % CS Blank formulation
Batch: SCL-77564

Preparation date: 15/03/2021

Expiry date: 14/03/2023

Standard solution preparation:

Pendimethalin: 14,9 mg of the standard was diluted to 10cm3 with acetonitrile.

Sample solution preparation:

Initial preparation: five independent weights (about 11 mg) of the test sample was diluted with 1cm3
water and 9cm3 acetonitrile. These solutions were analyzed by HPLC-UV under stable chromatographic
conditions.
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Blank sample solution preparation:
41,3 mg of the blank formulation sample was diluted with 1cm3 water and 9cm3 acetonitrile.
Chromatographic conditions:

column: SynergiTM, 4um Hydro-RP 80A, 250x4.6 mm
column temperature: 35°C

flow rate: 1,4 cm3/min

eluent: 90% acetonitrile : 10% H20

elution program: isocratic

injection volume: S5uL

detector: UV 240 nm

run time: 9 minutes

Calibration curve

For Pendimethalin calibration 5 standard solutions were prepared in the concentration range about 80-
120% of analyte content in tested sample. Each calibration solution was analyzed twice under stable
chromatographic conditions. Linearity range of Pendimethalin was 346,6 — 519,8 mg/L

Specifity

The combination of the HPLC column, mobile phase composition and the column temperature was de-
signed to ensure separation of the active ingredient from any impurities that possibly could interfere with
the determination of the active ingredient.

The selectivity of the HPLC method was assessed by examination of peak homogeneity and peak purity
using diode array detector.

Precision

For sample repeatability evaluation, five independent test item solutions prepared from five individual
weights of the test item (initial preparation), were analyzed in duplicate using the same chromatographic
conditions as during the calibration process.

Accuracy

For an accuracy estimation, two solutions with active substance concentration prepared from analytical
standard in the blank formulation matrix were prepared in the range of 90 % and 110% of analyte concen-
tration in the tested solutions.

Each solution was injected 7 times using the same chromatographic conditions as during the test item
measurements and calibration process

Validation - Results and discussions

Table 5.2-2: Methods suitable for the determination of active substances Pendimethalin in

plant protection product PENSHUI/SHA 2600 E
Pendimethalin

Author(s), year B. XXX, 2021

Principle of method HPLC-UV

Linearity 347 — 520 mg/L

(linear between y=0.2825x-3-9096-4.9096

mg/L / % range of the declared R=0-9995 0.9991

content)

(correlation coefficient, expressed

asr)

Precision — Repeatability Mean RSD = 0.41%

n =5 (in duplicate) RSDr=2.25%
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Pendimethalin
(%RSD) RSD/=1.51%
Hr=0.27<1
Accuracy Total recovery:
n="7 90%: 101.2%
(% Recovery) 110%: 101.1%
Interference/ Specificity No interference. The method is specific
Conclusion

According to SANCO/3030/99 rev. 5 the method was successfully validated and is suitable for determination of
Pendimethalin in the test item.

Comments of zZRMS: [The proposed analytical method is suitable for the determination of the free and
encapsulated pendimethalin content in plant protection product PENSHUI/SHA
2600 E.

The proposed analytical method has been fully validated in terms of specificity,
linearity, repeatability, and accuracy. Proposed method fulfils the requirements of
SANCO/3030/99 rev.5 guidance.

The validation of the analytical method has been accepted.

Reference: KCP 5.1.1-3

Report Pendimethalin 45.5% CS Analysis of active substance content and physico-
chemical properties of initial preparation and preparation after accelerated
and freeze/thaw storage procedures. B. XXX, 2021, Report No. 47/2021

Guideline(s): Yes
SANCO/3030/99 rev. 5
Deviations: No
GLP: Yes
Acceptability: Yes

Free and encapsulated active substance content
The test consist of few following stages:

Extraction of free Pendimethalin

Extraction was carried out at temperature between 20 °C and 25 °C.

Sample containing 70 — 80 mg of Pendimethalin (about 0,2 g) was putted into glass bottle. The volume of
formulation was calculated (by using the sample density 1,1802 g/mL). To this sufficient distilled water
was added to give a total volume of 6 ml, and then 50 ml of hexane was added. The bottle was closed and
placed horizontally on the roller. The bottle was rolled with a rotational speed of 70 + 10 rpm for a period
of 5 minutes (£10 s). After that clear hexane extract was taken to quantitative determination of free
Pendimethalin content. Five independent extracts were prepared.

Free Pendimethalin content determination

The HPLC analysis was performed according to the internal test procedure BA-AB/SPO-3 “Pesticide
analysis in the formulations of plant protection products” and research method No. BA-AB/MB-28
“Pendimethalin” validated before used.

Quantitative analysis of Pendimethalin was based on external calibration using certified analytical stand-
ard.
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For calibration 5 — 7 calibration solutions from analytical standard were prepared (with different concen-
tration active substance in suitable solvent). Each calibration solution was analyzed twice under stable
chromatographic conditions.

Test sample extracts were analyzed in directly form by HPLC-UV under stable chromatographic condi-
tions (the same as calibration conditions). Two measurements of content of Pendimethalin in the each
obtained extract were made. The results was express in mg/ml.

Standard solution preparation:

Pendimethalin: 14,9 mg of the standard was diluted to 10cm3 with hexane. 1 cm3 of this solution was
diluted to 10cm3 with hexane.

Sample solution preparation:

Five independent test sample, directly form, were analyzed by HPLC-UV under stable chromatographic
conditions.

Chromatographic conditions:

column; SynergiTM, 4um Hydro-RP 80A, 250x4.6 mm
column temperature: 350C

flow rate: 1,4 cm3/min

eluent: 80% acetonitrile: 20% H20

elution program: isocratic

injection volume: S5ul

detector: UV 240 nm

run time: 9 minutes

Specifity

The combination of the HPLC column, mobile phase composition and the column temperature was de-
signed to ensure separation of the active ingredient from any impurities that possibly could interfere with
the determination of the active ingredient.

The selectivity of the HPLC method was assessed by examination of peak homogeneity and peak purity
using diode array detector.

Precision
For sample repeatability evaluation, five independent test item solutions (initial preparation) were injected
twice using the same chromatographic conditions as during the calibration process.

Accuracy

For an accuracy estimation, two solutions with a concentration of analyte in the range of 90% and 110%
level in the test item were prepared from test item extract spiked by analytical standard.

Each solution was injected 7 times using the same chromatographic conditions as during the test item
measurements and calibration process.

Linearity

For Pendimethalin calibration 5 standard solutions were prepared in the concentration range about 80-
120% of analyte content in tested sample. Each calibration solution was analyzed twice under stable
chromatographic conditions. Linearity range of Pendimethalin was 4,44 — 6,66 mg/I

Validation - Results and discussions

Table 5.2-3: Methods suitable for the determination of free active substances Pendimthalin
in plant protection product PENSHUI/SHA 2600 E

Free Pendimethalin

Author(s), year B. XXX, 2021
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Free Pendimethalin

Principle of method HPLC-UV
Linearity 4.44-6.66 mg/L
(linear between y=0.2867x-0.033
mg/L / % range of the declared R=0.9978 0.9955
content)
(correlation coefficient, expressed
asr)
Precision — Repeatability Mean RSD = 5.56%
n =5 (in duplicate) RSDr=12.34%
(%RSD) RSD,=8.27%

Hr=0.67<1
Accuracy Total recovery:
n="7 90%: 127.9%
(% Recovery) 110%: 127.0%
Interference/ Specificity No interference. The method is specific

Conclusion

According to SANCO/3030/99 rev. 5 the method was successfully validated and is suitable for determination of free

and encapsulated content of Pendimethalin in the test item.

5212 Description of analytical methods for the determination of relevant

impurities (KCP 5.1.1)

Comments of zZRMS: [The proposed analytical methods are suitable for the determination of relevant

uct PENSHUI.

CO/3030/99 rev.5 guidance.

impurities 1,2-dichlorethane and N-nitrosopendimethalin in plant protection prod-
The proposed analytical methods have been fully validated in terms of specificity,
linearity, repeatability, and accuracy. The LOQs were determined.

Proposed methods fulfil the requirements of SANCO/3030/99 rev.4 and SAN-

The validation of the analytical methods has been accepted.

Reference: KCP 5.1.2

Report Pendimethalin 455 g/L CS. Methods validation for determination of the
relevant impurities of pendimethalin. A. XXX, 2017. Document no.: BA-
45/17

Guideline(s): Yes
SANCO/3030/99 rev. 4

Deviations: No

GLP: Yes

Acceptability: Yes

Materials and methods

Material:
Test item:
Name:

Pendimethalin 455 g/L CS
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Active ingredient content: 455 g/L

Batch: SCL-40026

Preparation date: April 10, 2016

Expiry date: April 09, 2018

Reference item
1,2-dichloroethane, 99.9 %, Sigma-Aldrich, Lot#BCBS5198V
N-nitrosopendimethalin, 99.2 0.1 % (m/m), IPO, Series No. 3A/16

1,2-dichloroethane

The method is based on determination of 1,2-dichlorethane by headspace analysis in combination
with gas chromatography and flame ionization detection (HS-GC-FID) using external standard
method with application of placebo of PENDIMETHALIN 455 g/l CS preparation as a matrix to
which known amount of 1,2-dichloroethane was added to determine the individual validation param-
eters.

Preparation of standard solutions

About 100 mg of 1,2-dichloroethane standard was weighed with accuracy of 0.01 mg into the 10 mL
volumetric flask. DMSO was added to 10 mL and content was mixed (solution A - ~10mg/mL). The
solution A was diluted 10-times with DMSO (solution B - ~1 mg/mL). Solution B was diluted: 10-
times, 20-times, 40-times, 50-times,80-times, 100-times and 200-times giving solutions of 1,2-
dichloroethane from C-1 to C-7 with concentrations from 0.1000 to 0.0050 mg/mL

Preparation of the test item solutions

About 200 mg of PENDIMETHALIN 455 g/l CS preparation was weighted in headspace vial and
then 1 mL DMSO and 6 mL deionized water were added. The vials were tightly closed and head-
space of the solution was analyzed.

N-nitrosopendimethalin

The method is based on determination of N-nitrosopendimethalin using reversed phase high perfor-
mance liquid chromatography (RP-HPLC) with UV detection at wavelength 206 nm using external
standard method.

Preparation of standard solutions

About 5 mg of N-nitrosopendimethalin standard was weighted into a 10 mL volumetric flask and
dissolved in acetonitrile. Acetonitrile was added to 10 mL and the content was mixed. The solution
was diluted 250 times with acetonitrile.

Acetonitrile was used as solvent.

Preparation of the test item solutions

About 40 mg of PENDIMETHALIN 455 g/l CS preparation was weighted into a 10 mL volumetric
flask, 2.0 mL of water was added and the content was mixed. Then about 7 mL of acetonitrile was
added and the flask was put into an ultrasonic bath for 10 minutes. The solution was adjusted to room
temperature. Acetonitrile was added up to 10 mL and the content was mixed.
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Validation - Results and discussions

Table 5.2-4:

Methods suitable for the determination of the relevant impurities in plant pro-
tection product (PPP) pendimethalin 455 g/L CS

1,2-dichloroethane

N-nitrosopendimethalin

Author(s), year A. XXX, 2017 A. XXX, 2017
Principle of method HS-GC-FID HPLC with UV-DAD
Linearity 0.0050 - 0.1000 mg/mL 0.039 — 0.088 pg/mL
(linear between R=0.9999 R=0.9933
mg/L)
(correlation coefficient, expressed as r)
Precision — Repeatability Mean RSD = 1.06% RSD = 3.38%
(%RSD) Acceptable RSDr (Horwith) = | Acceptable RSDr (Horwith) =
6.60% 7.58%
Horrat value=0.16 Horrat value=0.45
Accuracy The accuracy was assessed by The accuracy was assessed by

(% Recovery)

analysing six samples on two
fortification levels
Marginal recovery=99.2%

analysing six samples on two
fortification levels
Marginal recovery=97.6%

Interference/ Specificity

No interference, the method is
specific

No interference, the method is
specific

LOQ

0.025 g/kg

0.010 g/kg

Comment

Conclusion

The content of the analyzed relevant impurities, 1,2-dichloroethane and N-nitrosopendimethalin in
PENDIMETHALIN 455 g/l CS preparation, determined by developed and validated method were below
limit of quantification (LOQ), it means below 0.025 g/kg for 1,2-dichloroethane and below 0.010 g/kg for
N-nitrosopendimethalin, therefore below permitted level (1,2-dichloroethane < 0.386 g/kg, N-
nitrosopendimethalin < 0.017 g/kg)

Comments of ZRMS: [The proposed analytical methods are suitable for the determination of relevant
impurities 1,2-dichlorethane, N-nitrosopendimethalin, and N-Nitrosoamines in the
plant protection product PENSHUI.

The proposed analytical methods have been fully validated in terms of specificity,
linearity, repeatability, and accuracy. The LOQs were determined.
Proposed methods fulfil the requirements of SANCO/3030/99 rev.5 guidance.
The validation of the analytical methods has been accepted.
Reference: KCP5.1.1-2
Report Accelerated storage stability test by heating at elevated temperature of
Pendimethalin 455 g/L CS. S. Revankar, 2021, Report No. G21360

Guideline(s): SANCO/3030/99 rev. 5

Deviations: No

GLP: Yes

Acceptability: Yes
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Materials and methods

N-Nitroso Pendimethalin
The method is based on determination of N-Nitroso Pendimethalin by LC-MS/MS method using
external standard.

Specificity

The specificity and selectivity of the method was established by injecting the diluent along with the impu-
rity working standard solutions to the LC-MS/MS. The chromatograms of the diluent were checked for
the absence of any interference at the retention time of the impurities.

Linearity

A known aliquot from each of the N-Nitroso pendimethalin reference standard stock solutions prepared
was transferred into a volumetric flask and diluted with diluent to get five different working standard
solutions for detector linearity check. Equal volumes each of the impurity working standard solutions
were injected in triplicate into LC-MS/MS and the peak areas of N-NitrosoPendimethalin were recorded
for each injection.

Precision

About 0.6 g of the test item, Pendimethalin 455 g/L CS was weighed in five replications to separate 100
mL volumetric flasks and the contents of the flask were dissolved in diluent. Later, the volume was made
up to the mark with diluent, the solution was shaken thoroughly and used for the analysis of impurity
content by injecting to the LC-MS/MS.

Accuracy

About 0.6 g of test item, Pendimethalin 455 g/L CS was weighed into separate 100 mL volumetric flasks
(three for each of the three fortification levels) and the contents of the volumetric flasks were dissolved in
diluent. Later, the test item solutions were fortified with N-Nitroso Pendimethalin reference standard
stock solution. Further, the volume was made up to the mark with diluent, the solutions were shaken thor-
oughly and used for analysis of impurity content by injecting to LC-MS/MS.

Chromatographic conditions

Instrument: API 3200 LC-MS/MS system with Shimadzu front end HPLC equipped with PC
based data system
Column: Waters Sunfire C18, 150x4.6 mm, particle size 3.5 um
Mobile phase A: 0.1% formic acid in Milli-Q water
Mobile phase B: Acetonitrile:Methanol (50:50%V/v)
Gradient:
Time (min) Mobile phase | Mobile phase
A (%) B (%)
0.01 50 50
10.00 10 90
15.00 10 90
15.10 50 50
20.00 50 50
Flow rate: 1.0 mL/min with splitter
Sample temperature:  15°C
Mass spectrometer: API1 3200
lon Source: ESI
Polarity: positive
Mode: MRM
lon monitored: Q1:311.1and Q3: 211.1
Volume of injection: 50 pL
Run time: 20min

Retention time: 10.1 min.
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1,2-Dichloroethane
The method is based on determination of 1,2-dichlorethane by headspace analysis in combination
with gas chromatography and flame ionization detection (HS-GC-FID) using external standard.

Specificity

The specifity of the method was established by injecting the diluent along with the 1,2-Dichloroethane
working standard solutions to the GC FID. The chromatogram of diluent was checked for for absence of
any interference at the retention time of the 1,2-Dichloroethane.

Linearity

A known aliquot from the impurity reference standard stock solution prepared was transferred in to a
volumetric flask and diluted with diluent as detailed below to get five different working standard solu-
tions for detector linearity check.

Precision

About 0.1 g of the test item, Pendimethalin 455 g/L CS was weighed in five replications in to separate
head space vials and an aliquot of 1.0 mL of diluent was added. Further the vials were sealed with rubber
septa and aluminum cap. The solution was used for tha analysis of impurity content by injecting to GC-
HS-FID.

Accuracy

About 0.1 g of the test item Pendimethalin 455 g/L CS was weighed into separate head space vials (three
for each of the three fortification levels). Further, fortified with 1.0 mL of 1,2-Dichloroethane standard
solution of different concentration for different fortification levels. Further the vials were sealed with
rubber septa and aluminium cap and used for analysis of 1,2-Dichloroethane content by injecting to GC-
FID

Chromatographic conditions

Instrument: Gas Chromatograph equipped with HS auto sampler, FID Detector and PC based data
system

Column: DB-624, 30 m long, 0.32 mm internal diameter, 1.8 um film thickness

Split ratio: 25:1

Column Oven: Initial: 40°C hold for 5min
Ramp 2: 7°C/min to 100°C, hold for 0 min
Ramp 3: 60°C/min to 250°C, hold for Smin

Helium: 2.0 mL/min

N-Nitrosoamines
The method is based on determination of N-Nitrosoamines by GC-MS/MS method using external
standard.

Specifity

Specifity and selectivity of the method was established by injecting duplicate preparations if diluent along
with the impurity working standard solution to the GC-MS/MS. The chromatograms od the diluent were
checked for the absence of any interference at the retention time of the impurities.

Linearity

A known aliquot from each of the impurity reference standard stock solutions prepared was transferred in
to a volumetric flask and diluted with diluent (Acetonitrile) to get five different working standard solu-
tions for detector linearity check. Equal volumes each of the impurity working standard solutions were
injected in triplicate into GC-MS/MS. The peak areas of impurity were recorded for each injection.

Precision
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The N-Nitrosoamine impurities were not detected in the test item. To calculate the precision of the meth-
od, the test item was fortified with known amount of N-Nitrosoamine impurities. About 0.1 g of the test
item, Pendimethalin 455 g/L CS was weighed in five replications to separate 5 mL volumetric flasks and
an aliquot of 0.25 mL of N-Nitrosoamine impurity mix standard solution of about 2ug/mL was added, and
the contents of the flask were dissolved in diluent. Later, the volume was made up to the mark with dilu-
ent, the solution was shaken thoroughly, filtered and used for the analysis of impurity content by injecting
to GC-MS/MS.

Accuracy

About 0.1 g of test item, Pendimethalin 455 g/L CS was weighed into separate 5 mL volumetric flasks
(Three for each of the three fortification levels) and the contents of the volumetric flasks were dissolved
in diluent. Later the°C test item solutions were fortified with N-Nitrosoamine impurities reference stand-
ard stock solution. Later, the volume was made up to the mark with diluent, the solutions were shaken
thoroughly, filtered and used for analysis of impurity content by injecting to GC-MS/MS.

Chromatographic conditions

Intrument: Shimadzu Gas Chromatography for mass spectrometer equipped with HS-20 au-
tosampler, GCMS-TQ8050 and PC based data system with Shimadzu GC-
MS/MS software.

GC conditions

Column: DB-35MS, 30 m long, 0.25 mm internal diameter and 0.25 um film thickness

Split ratio: 5:1

Helium: 1.0 mL/min

Injection volume: 1.0 pL

Run time: 21 min.
Column oven: initial: 80°C hold for 1.0 min
Ramp 1: 15°C/min to 150°C, hold for 0.0 min.

Ramp2: 25°C/min to 300°C, hold for 5 min.

lon source temp: 230°C
Interface tempL 300°C
Acquisition mode: MRM

Validation - Results and discussions

Table 5.2-5: Methods suitable for the determination of the relevant impurities in plant pro-
tection product (PPP) PENSHUI/SHA 2600 E
N- N- N

Nitrosopendimethalin C2adishloeethisie Nitrosodimethylamine Nltrosorrr::ait:gllethyla-
Author(s), S. Revankar, 2021
year
Principle of | LC-MS/MS GC-FID GC-MS/MS GC-MS/MS
method
Linearity 5 points 5 points 5 points 5 points
(linear be- 0.00605 to 0.24205 0.504 to 20.158 pug/mL |0.0201 to 0.2510 0.0201 to 0.2511
tween pg/mL First mass transition ug/mL ug/mL
mg/L) First mass transition y=1684.36x-216.46 First mass transition First mass transition
(correlation |y=346748x-41 R=0.9999 y=1505x+334165 y=1328x+370502
coefficient, R=0.9998 R=0.9996 R=0.9995
expressed as | Second mass transition Second mass transition | Second mass transition
r) y=82890.15201x- y=114988 y=182860.6884x+484.




SHA 2600 E/ PENSHUI
Part B — Section 5 - Core Assessment

Page 17 /79

Template for chemical PPP

Sharda Cropchem Espafia S.L./ CEU version Version June 2020
N- N- N,
Nitrosopendimethalin el e Nitrosodimethylamine Nltrosorrr:;eit:gllethyla—
51.713 114989x+154.45 3878
R=0.9995 R=0.9996 R=0.9997

Precision —
Repeatability

%RSD=3.458

First mass transition

First mass transition
%RSD=2.113

First mass transition
%RSD=2.103

First mass transition
%RSD=1.670

Mean %RSDr=12.26 %RSDgr=9.78 %RSDR=14.12 %RSDR=14.12

n=>5 %RSD,=8.21 %RSD=6.55 %RSDr=9.46 %RSDr=9.46

(%RSD) Hr=0.42<1 Hr=0.32<1 Hr=0.22<1 Hr=0.18<1
Second mass transition Second mass transition |Second mass transition
%RSD=5.357 %RSD=4.141 %RSD=2.509
%RSDr=12.30 %RSDR=14.12 %RSDR=13.93
%RSD=8.24 %RSDr=9.46 %RSDr=9.33
Hr=0.67<1 Hr=0.44<1 Hr=0.27<1

Accuracy First mass transition Total mean recovery = | First mass transition First mass transition

3 concentra-

tionsn=3

(% Recovery)

88.932 + 5.95%

Seccond mass

Total mean recovery =

107.337 + 8.684%

Total mean recovery =
103.786 + 8.035%

Seccond mass

Total mean recovery =
108.136 + 5.552%

Seccond mass

transition transition transition
86.390 + 4.655% 99.298 £ 5.062% 99.412 £ 3.08%
Interference/ |No interference. The No interference. The No interference. The No interference. The
Specificity method is specific. method is specific. method is specific. method is specific.
LOQ 0.006 pg/mL 0.504 pg/mL 0.967 mg/kg 0.968 mg/kg
Comment - - - -
N- N- N- N- N-

Nitrosodiethylamin
e

Nitrosopyrrolidine

Nitrosodipropylam
ine

Nitrosopiperidine

Nitrosodibutylamin
e

Author(s), |S. Revankar, 2021

year

Principle |GC-MS/MS GC-MS/MS GC-MS/MS GC-MS/MS GC-MS/MS

of method

Linearity |5 points 5 points 5 points 5 points 5 points

(linear 0.0201 to 0.2508 |0.0201 to 0.2508 |0.0201 to 825389 |0.0201 to 0.2508 |0.0201 to 0.2508

between pug/mL ug/mL 0.2509 pg/mL ug/mL pug/mL

mg/L) First mass First mass First mass First mass First mass

(correla- |transition transition transition transition transition

tion coef- |y=1067x+291975 |y=184180x+490 |y=283845x+98 y=234217x+835 |y=203337x+994

ficient, R=0.9995 R=0.9995 R=0.9974 R=0.9995 R=0.9996

expressed

asr) Second mass Second mass Second mass Second mass Second mass
transition transition transition transition transition
y=113220.3120x+ |y=175963.8595x+ |y=166593.1973x+ |y=124810.5807x+ |y=131830.7235x-
354.6928 552.1607 444.3638 239.8151 146.0902
R=0.9995 R=0.9995 R=0.9987 R=0.9996 R=0.9994

Precision | First mass First mass First mass First mass First mass

— Repeat- |transition transition transition transition transition

ability %RSD=1.650 %RSD=2.223 %RSD=6.205 %RSD=1.014 %RSD=3.494

Mean %RSDR=14.12 %RSDR=14.03 %RSDR=13.74 %RSDR=13.93 %RSDR=14.03

n=5

%RSDr=9.46

%RSDr=9.40

%RSDr=9.21

%RSDr=9.33

%RSDr=9.40
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(%RSD) |Hr=0.17<1 Hr=0.24<1 Hr=0.67<1 Hr=0.11<1 Hr=0.37<1
Second mass Second mass Second mass Second mass Second mass
transition transition transition transition transition
%RSD=1.330 %RSD=4.497 %RSD=3.771 %RSD=2.632 %RSD=7.982
%RSDR=14.12 %RSDR=14.03 %RSDR=13.93 %RSDR=13.93 %RSDR=14.12
%RSDr=9.46 %RSDr=9.40 %RSDr=9.33 %RSDr=9.33 %RSDr=9.46
Hr=0.14<1 Hr=0.36<1 Hr=0.40<1 Hr=0.28<1 Hr=0.84<1

Accuracy |First mass First mass First mass First mass First mass

3 concen- |transition transition transition transition transition

trations n | Total mean Total mean Total mean Total mean Total mean

=3 recovery = 111.631 | recovery = 108.209 | recovery = 110.973 | recovery = 111.379 | recovery = 103.855

(% Recov- |+ 5.661% +6.712% +3.196% +6.018% +5.261%

ery)
Seccond mass Seccond mass Seccond mass Seccond mass Seccond mass
transition transition transition transition transition
100.268 = 5.82% [107.164 £4.565% |99.629 +£12.29% [107.499+542% |110.780£4.191%

Interfer- | No interference. No interference. No interference. No interference. No interference.

ence/ The method is The method is The method is The method is The method is

Specificity |specific. specific. specific. specific. specific.

LOQ 0.966 mg/kg 0.966 mg/kg 0.967 mg/kg 0.966 mg/kg 0.967 mg/kg

Comment |- - - - -

Conclusion

According to SANCO/3030/99 rev. 5 the method was successfully validated and is suitable for determina-
tion of Relevant impurities (1,2-dichloroethane, N-Nitroso compounds) of pendimethalin in the test item
PENSHUI/SHA 2600 E

5213 Description of analytical methods for the determination of formulants (KCP

5.1.1)

Not relevant.

5214 Applicability of existing CIPAC methods (KCP 5.1.1)

CPIAC method No 357 is available.

522 Methods for the determination of residues (KCP 5.1.2)

Please refer to the post-registration method.

5.3 Methods for post-authorization control and monitoring purposes (KCP 5.2)

531 Analysis of the plant protection product (KCP 5.2)

Analytical methods for the determination of the active substance and relevant impurities in the plant pro-
tection product shall be submitted, unless the applicant shows that these methods already submitted in
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accordance with the requirements set out in point 5.2.1 can be applied.

532 Description of analytical methods for the determination of residues of
pendimethalin (KCP 5.2)

5321 Overview of residue definitions and levels for which compliance is required

Compared to the residue definition proposed in the Draft Assessment Report (incl. its addenda) the cur-
rent legal residue definition is identical.

Table 5.3-1: Relevant residue definitions for monitoring/enforcement and levels for which
compliance is required
Matrix Residue definition MRL / limit Reference for MRL/level
Remarks
Plant, high water content | Pendimethalin 0.05 mg/kg Reg. (EU) 2019/1791
Plant, high acid content 0.05 mg/kg Reg. (EU) 2019/1791
Plant, high protein/high 0.05 mg/kg Reg. (EU) 2019/1791
starch content (dry
commodities)
Plant, high oil content 0.05 mg/kg Reg. (EU) 2019/1791
Plant, difficult matrices 0.05 mg/kg Reg. (EU) 2019/1791
(hops, spices, tea)
Muscle Pendimethalin 0.01 mg/kg Reg. (EU) 2019/1791
Milk 0.02 mg/kg Reg. (EU) 2019/1791
Eggs 0.01 mg/kg Reg. (EU) 2019/1791
Fat 0.01 mg/kg Reg. (EU) 2019/1791
Liver, kidney 0.01 mg/kg Reg. (EU) 2019/1791
Soil Pendimethalin 0.05 mg/kg Lowest NOEC from aquatic
(Ecotoxicology) toxicity study (Long term
toxicity fish — Pimephales
promelas)
Drinking water Pendimethalin 0.1 pg/L general limit for drinking
(Human toxicology) water
Surface water Pendimethalin 0.006 mg/L
(Ecotoxicology)
Air Pendimethalin 51.0 ug/m?® AOEL: 0.17 mg/kg bw/d
Tissue (meat or liver) Pendimethalin Not required Not classified as T/ T+
Body fluids Not required Not classifiedas T/ T+
53.2.2 Description of analytical methods for the determination of residues in plant

matrices (KCP 5.2)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in plant
matrices is given in the following tables.
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Table 5.3-2: Validated methods for food and feed of plant origin (required for all matrix
types, “difficult” matrix only when indicated by intended GAP)
Component of residue definition: pendimethalin
Principle of method .
Matrix type Method type Method LOQ (i.e. GC-MS or Author(s), y;arreé;nlssmg /U
HPLC-UV) g
High water Primary 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
content Weber H., 2011
ILV 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
Scherthan D., 2012
Primary 0.01 mg/kg HPLC-MS/MS
LV 0.01 mg/kg HPLC-MS/MS
Confirmatory - - Not required.
(if required)
High acid Primary 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
content Weber H., 2011
ILV 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
Scherthan D., 2012
Primary 0.01 mg/kg HPLC-MS/MS
Confirmatory - - Not required.
(if required)
High oil content | Primary 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
Weber H., 2011
ILV 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
Scherthan D., 2012
F 0.01 mg/kg LC-Ms/MS
LV 0.01 mg/kg LC-Ms/MS
Confirmatory - - Not required.
(if required)
High Primary 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
protein/high Weber H., 2011
th":rc)h content Ty, v/ 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
y Scherthan D., 2012
Primary (cereals) |0.01 mg/kg HPLC-MS/MS

}
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Component of residue definition: pendimethalin

Principle of method

Matrix type Method type Method LOQ (i.e. GC-MS or Author(s), year / missing / EU

agreed

HPLC-UV)
Confirmatory - - Not required.
(if required)
Table 5.3-3: Statement on extraction efficiency

Method for products of plant origin

Required, available from: RAR, 2015

Not required, because: -

5.3.2.3 Description of analytical methods for the determination of residues in animal
matrices (KCP 5.2)

Based on EFSA Journal 2016;14(3):4420:
Not required since no MRLS are proposed.

5324 Description of methods for the analysis of soil (KCP 5.2)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in soil is
iven in the following tables.

Table 5.3-4: Validated methods for soil (if appropriate)

Component of residue definition: pendimethalin

Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-UV)

Primary 0.01 mg/kg HPLC-MS/MS RAR 2015, EFSA 2016
Heinz N.,2013; Class T.,
2013
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Component of residue definition: pendimethalin

Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-UV)
Primary 0.01 mg/kg LC-MS/MS
Primary 0.01 mg/kg LC-MS/MS
Confirmatory - - Not required
5.3.25 Description of methods for the analysis of water (KCP 5.2)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in surface
and drinking water is given in the following tables.

Table 5.3-5: Validated methods for water (if appropriate)

Component of residue definition: pendimethalin

Matrix type Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-

uv)
Drinking water | Primary 0.02 pug/L HPLC-MS/MS RAR 2015, EFSA 2016
Heinz N., 2013
ILV 0.02 pg/L HPLC-MS/MS RAR 2015, EFSA 2016

Wiesner F., Breyer N., 2013

Primary 0.1 g/l GC-MS
0.1 pg/L GC-Ms
Confirmatory - - Not required.

Surface water Primary 0.02 pug/L HPLC-MS/MS RAR 2015, EFSA 2016

Heinz N., 2013
Primary 0.02 pg/L HPLC-MS/MS




SHA 2600 E/ PENSHUI Page 23 /79
Part B — Section 5 - Core Assessment Template for chemical PPP
Sharda Cropchem Espafia S.L./ CEU version Version June 2020

Component of residue definition: pendimethalin

Matrix type Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-
uv)
Report No. 16.566423.0010
Confirmatory - - Not required.
5.3.2.6 Description of methods for the analysis of air (KCP 5.2)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in air is
given in the following tables.

Table 5.3-6: Validated methods for air (if appropriate)

Component of residue definition: pendimethalin

Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-
uv)
Primar 4 ng/m LC-MS/M RAR 2015, EFSA 201
imary pg/m?® C-MS/MS 20 SA 2016

Penning H., 2013

Confirmatory - - Not required.

5.3.2.7 Description of methods for the analysis of body fluids and tissues (KCP 5.2)

An overview on the acceptable methods and possible data gaps for analysis of pendimethalin in body
fluids and tissues is given in the following table. For the detailed evaluation of new/ additional studies it
is referred to Appendix 2.

Table 5.3-7: Methods for body fluids and tissues (if appropriate)
Component of residue definition: pendimethalin
Method type Method LOQ Principle of method Author(s), year / missing
(i.e. GC-MS or HPLC-
uv)
Primary (blood) 0.05 mg/I LC-MS/MS KCP 5.3.1 (XXX, 2017;
Study N. 16.566423.0007)
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Component of residue definition: pendimethalin

Method type Method LOQ Principle of method
(i.e. GC-MS or HPLC-
uv)

Author(s), year / missing

Confirmatory - -

Not required.

Primary (liver) 0.01 mg/kg LC-MS/MS

KCP 5.3.2 (XXX, 2017,
Study N. 16.566423.0004)

Confirmatory - -

Not required.

For any special comments or remarkable points concerning the analytical methods for body fluids and

tissues please refer to Appendix 2.

5.3.2.8 Other studies/ information

Not relevant
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Appendix 1  Lists of data considered in support of the evaluation
Tables considered not relevant can be deleted as appropriate.
MS to blacken authors of vertebrate studies in the version made available to third parties/public.
List of data submitted by the applicant and relied on

Title

Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner

GLP or GEP status Y/N

Published or not
KCP XXX 2017 | Validation of analytical method for determination of active ingredient content of pendimethalin 455 g/L N Sharda
5.1.1/01 CS.

Document no.: 228-2-12-16345

Institute of Industrial Organic Chemistry

GLP

Unpublished
KCP A. XXX 2017 |Pendimethalin 455 g/L CS. Methods validation for determination of the relevant impurities of N Sharda
5.1.2/01 pendimethalin.

Document no.: BA-45/17

JAI Reesearch Foundation

GLP

Unpublished
KCP 5.1.1- | S. Revankar 2021 |Accelerated storage stability test by heating at elevated temperature of Pendimethalin 455 g/L CS. N Sharda
2 Report No. G21360
KCP Eurofins Advinus
5.1.2/02 GLP

Unpublished
KCP 5.1.1- | B. XXX 2021 |Pendimethalin 45.5% CS Analysis of active substance content and physicochemical properties of N Sharda
3 preparation and preparation after acelerated and freeze/that storage procedures.

Report No. 47/2021

Institute of Heavy Organic Synthesis “Blachownia”
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Title
Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner
GLP or GEP status Y/N
Published or not
KCP 5.3.1 | XXX 2017 |Validation of the analytical procedure for the determination of pendimethalin (CAS: 40487-42-1), in Y Sharda
blood by liquid chromatography.
Study No. 16.566423.0007
GLP
Unpublished
KCP 5.3.2 | XXX 2017 |Validation of the analytical procedure for the determination of pendimethalin (CAS: 40487-42-1), in liver Y Sharda
by liquid chromatography.
Study No. 16.566423.0004
GLP
Unpublished
sorar | "o
soa22 | " copemu
sor2s | "o
KCP XXX N Sharda
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Title
Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner
GLP or GEP status Y/N
Published or not
53224 Cropchem Ltd
soazs |7 " | copem
sonzs |7 " copmemu
o2 " o
So2a2 V| il
soass |0 "o
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Title
Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner
GLP or GEP status Y/N
Published or not
N

List of data submitted or referred to by the applicant and relied on, but already evaluated at EU peer review

Title

Company Report No.

Data point Author(s) Year |Source (where different from company)
GLP or GEP status

Published or not

Vertebrate
study Owner
Y/N

The following tables are to be completed by MS
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List of data submitted by the applicant and not relied on

Title

Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner

GLP or GEP status Y/N

Published or not
List of data relied on not submitted by the applicant but necessary for evaluation

Title

Company Report No. Vertebrate
Data point Author(s) Year |Source (where different from company) study Owner

GLP or GEP status Y/N

Published or not
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Appendix 2 Detailed evaluation of submitted analytical methods

>

2.1 Analytical methods for pendimethalin

A2l11 Methods used for the generation of pre-authorization data (KCP 5.1)

No new or additional studies have been submitted

A212 Methods for post-authorization control and monitoring purposes (KCP
5.2)

A2121 Description of analytical methods for the determination of residues in
plant matrices (KCP 5.2)

,'ﬂ\lf
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all =

|| M
0 100 0
0.5 100 0
8.5 0 100
115 g 100
116 100 0
13 100 0
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*I

A2122 Description of analytical methods for the determination of residues in an-
imal matrices (KCP 5.2)

No new or additional studies have been submitted
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A2123 Description of Methods for the Analysis of Soil (KCP 5.2)
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L3 05 I i0 0.050 0.010 145995 15575
L4 1.0 I i0 0.010 0.0199 294905 31818
L5 0= I 10 0.169 0.0339 524035 56616
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Measured Concentration
Theoretical Concentration

% Recovery =
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A2124 Description of Methods for the Analysis of Water (KCP 5.2)
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A2125 Description of Methods for the Analysis of Air (KCP 5.2)
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*Elution: ~ Gradient
| |
0 100 0
0.5 100 0
8.5 0 100
115 0 100
116 100 0
13 100 0
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MRM Transition 1 Transition 2 Transition 1 Transition 2

2 456907 51495 458337 51352

8 450041 50944 457126 52313

4 470504 53008 503188 56087

Average 458131 51670 467513 52878

Std. Dev. 8602 979 23975 2175

RSD 2 2 5 4

%RSD < 10 10 10 10

Conformity Yes Yes Yes Yes
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-
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Measured Concentration
% Recovery = b

Theoretical Concentration

Analyte
o e e
air pendimethalin 4 1004 |935 |9 8
ai pendimethalin |40 031 974 |8 E
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A21.26 Description of Methods for the Analysis of Body Fluids and Tissues (KCP
5.2)

A2126.1 Analytical method 1

Reference: KCP 5.3.1

Report Validation of the analytical procedure for the determination of pendime-

thalin (CAS: 40487-42-1), in blood by liquid chromatography. XXX, 2017;
Report number: 16.566423.0007.

Guideline(s): Yes (SANCO 3029/99 Rev.4 SANCO/825/00 Rev 8.1 and OECD-
204/2014)

Deviations: No

GLP: Yes

Acceptability: Yes

Materials and methods

Reference Substance: Pendimethalin

IUPAC 3,4-Dimethyl-2,6-dinitro-N-pentan-3-yl-aniline
Batch: SZBD302XV

CAS nr.:40487-42-1

Origin: Sharda Cropchem Limited

Purity: 98,8%

Molecular Weight: 281,31 g/mol

Molecular Formula: C13H19N304

CHELAB ID: RS316512
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Reagents

» milliQ water, SRA 35;

* Methanol, batch 17F074033 purchased from VWR;

* Acetonitrile, batch STBG5324V purchased from Honeywell,

» Magnesium sulfate anhydrous ID: 226.13 purchased from Sigma Aldrich

» Ammonium formate (LC-MS grade), ID: 237.7 purchased from Sigma Aldrich

* Sodium acetate ID: 701.3 Sigma Aldrich

* PSA Resin 40 um, ID: 306.6 - Varian

* Formic acid, ID: 961.1, Suprapur

* Pendimethalin Reference Standard Solution, ID: 3422, logbook n°1045 pag 1/20 (Conc. 496.95 mg/1)

Materials and Apparatus

» Common analytical glassware;

* Fridge, SRA 7;

* Technical balance (+ 0,01 g), SRA 49;

* Analytical balance (+ 0,01 mg), SRA 192;

* Vortex;

* Grinder;

* Centrifuge, SRA 55;

* Thermostatic bath equipped with N2 flow, SRA 66;
* MS XEVO TQS (Waters-Micromass), SRA 470;

* Acquity UPLC BEH C18, 50 mm x 2,1 mm x 1,7 pm (ID: LC 23);

Instrumental Conditions

* Column: Acquity UPLC BEH C18, 50 mm x 2,1 mm x 1,7 um (LC 23)
» Mobile Phase A: 10 mM ammonium formate buffer pH 4,0
* Mobile Phase B: Methanol
* Flow: 0,2 ml/min
* Injection Volume: Sul
* Detector: MS XEVO TQS (Waters-Micromass), SRA 470
* Source: ESI-
* Source temp.: 150 °C
* Nebulizer.: 6 bar
* Cone gas: 150 I/h
* Desolvation gas: 400 I/ha
* Run time: 13 minutes
* Run mode: MRM (see table below)
Precursor ion m/z m/z Collision energy
pendimethalin 282.15 Quantifier ion | 212 10
(trans 1)
Qualifier ion | 194 20
(trans 2)
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* Elution: Gradient
Time Mobile Phase A | Mobile Phase B
(min) % %
0 100 0
0.5 100 0
8.5 0 100
115 0 100
116 100 0
13 100 0

Results and discussions

Procedure

The analytical method, internally developed and codified as SOPa-290-LABCHI-Rev.0 was validated in
terms of specificity, linearity, repeatability, accuracy and LOQ according to SANCO 3029/99 Rev.4 and
OECD-204/2014 guidelines.

The validation was performed quantifying pendimethalin Two SRM transitions were monitored
pendimethalin:

* transition 1: 282.15 m/z (parent ion) > 212 m/z (daughter ion);

* transition 2: 282.15 m/z (parent ion) > 194 m/z (daughter ion).

System Suitability Test (SST)
System suitability test (SST) was performed in order to verify the suitability of the system at the begin-
ning of each analytical sequence.

For the purpose, the Reference Solution at a concentration corresponding to about LOQ in the sample, for
pendimethalin was injected in triplicate at the beginning and single at the end of sequence. %RSD of area
was calculated for the first and second transition. It was verified that it is to not higher than 10%, in ac-
cordance to the acceptance criteria for SST.

MRM Transition 1 Transition 2 Transition 1 Transition 2
Analytical session: n°l n°2
determination area area area area

1 429693 44406 432167 45411
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MRM Transition 1 Transition 2 Transition 1 Transition 2

2 407515 42262 414475 43688

3 401337 42091 412903 43007

4 447054 47757 453962 47245

Average 421400 44129 428377 44838

Std. Dev. 20994 2639 19163 1897

RSD 5 6 4 4

% RSD < 10 10 10 10

Conformity Yes Yes Yes Yes

Specifity

Blank solution, Reference solution at LOQ level, Test Solution and Spiked Test Solution (at LOQ level)
were injected for specificity evaluation.

Based on the chromatograms, the method is able to determine the analyte in the presence of the sample
matrix.

No significant peaks (< 30% LOQ) are detected at RT of the target analyte in the Blank and Test Solution
with respect to the Spiked Test Solution for both transition 1 and 2.

Linearity

The method linearity was evaluated at 5 different levels of concentration, ranging from at least 30% LOQ
(0,015 mg/l) to about 30xLOQ (1.5 mg/l) of analyte on the sample.

Using the experimental data of area ratio (y) and the corresponding theoretical concentrations (x, in mg/l),
the slope (b), the intercept (a) of the regression lines (y = a + bx) and determination coefficient R2 were
calculated.

Results obtained and the statement of conformity to the acceptance criteria defined in the Study plan are
listed below.

ID RS IRS-A IRS-B RS final RS final Conc. Vssam- | Translarea | Trans2area
volume | volume ml ml conc. mg/l ple
ml

L1 0.4 - 10 0.004 0.013 118417 12481

L2 1.5 - 10 0.015 0.050 404443 42116

L3 - 15 10 0.149 0.497 4228624 447504

L4 - 3.2 10 0.318 1.060 8100523 837765

L5 - 4.8 10 0.477 1.590 11979157 1344107

Linearity Parameters of transition 1: Coefficient of determination (R?) —0.9979
Linearity Parameters of transition 2: Coefficient of determination (R?) — 0.9972

Repeatability precision
Repeatability evaluation was performed on aliquots of sample spiked with Pendimethalin at LOQ (about
0.015 mg/1), and 10xLOQ (about 1.5 mg/l). 5 replicate analyses were performed for each spiking level.
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%RSD at each fortified level was calculated for both transitions.

_ Measured Concentration

% Recovery =
‘ Y Theoretical Concentration

All results comply with acceptance criteria defined in SANCO/3029/99 rev. 4 guidelines

Accuracy

The accuracy of the analytical method expresses the closeness of the consistency between the accepted
true value and the value found.

%Recovery is included between 70% and 110% in all cases, in accordance with acceptance criteria. The
extraction efficiency was evaluated by fortifying test system with reference item at LOQ and 10xLOQ
and evaluating recovery%

Limit of Quantification (LOQ)
LOQ is the lowest concentration level where an acceptable degree of linearity, accuracy and precision is
established. In this case LOQ corresponds to 0,001 mg/kg.

Table A 25: Recovery results from method validation of pendimethalin n using the analyti-
cal method
Matrix Analyte Fortification Mean RSD (%) Comments
level (mg/kg) | recovery (%)
(n=5)
Tran. | Tran. | Tran.1 | Tran. 2
1 2
blood pendimethalin | 0.05 98.6 932 |1 1
blood pendimethalin | 0.50 95.1 |90.6 |2 2
Table A 26: Characteristics for the analytical method used for validation of pendimethalin

residues in blood

pendimethalin

Specificity No significant peaks (< 30%
LOQ) are detected at RT of
the target analyte in the Blank
and Test Solution with respect
to the Spiked Test Solution
for both transition 1 and 2.

Calibration range The method linearity was
evaluated at 5 different levels
of concentration, ranging
from at least 30% LOQ to
about 30xLOQ of analyte on
the sample.

Assessment of matrix effects is presented Yes
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Limit of determination/quantification LOQ is the lowest
concentration level where an
acceptable degree of linearity,
accuracy and precision is
established. In this case LOQ
corresponds to 0,05 mg/I.

Conclusion

The validation data demonstrate that the analytical method SOPa-290-LABCHI-Rev.0 internally devel-
oped is suitable to qualitatively and quantitatively determine pendimethalin in soil specimens, according
to SANCO 3029/99 Rev.4 and OECD-204/2014 guidelines and for the given concentration range.

A21.26.2 Analytical method 2

Comments of zZRMS: [Study is accepted

Reference: KCP5.3.2

Report Validation of the analytical procedure for the determination of pendime-
thalin (CAS: 40487-42-1), in liver by liquid chromatography. XXX, 2017;

Report number: 16.566423.0004.

Guideline(s): Yes (SANCO 3029/99 Rev.4 SANCO/825/00
204/2014)

Deviations: No

GLP: Yes

Acceptability: Yes

Materials and methods

Reference Substance: Pendimethalin

IUPAC 3,4-Dimethyl-2,6-dinitro-N-pentan-3-yl-aniline
Batch: SZBD302XV

CAS nr.:40487-42-1

Origin: Sharda Cropchem Limited

Purity: 98,8%

Molecular Weight: 281,31 g/mol

Molecular Formula: C13H19N304

CHELAB ID: RS316512

Reagents

» milliQ water, SRA 35;

* Methanol, batch 17F074033 purchased from VWR;

* Acetonitrile, batch STBG5324V purchased from Honeywell;

» Magnesium sulfate anhydrous ID: 226.13 purchased from Sigma Aldrich

» Ammonium formate (LC-MS grade), ID: 237.7 purchased from Sigma Aldrich
* Sodium acetate ID: 701.3 Sigma Aldrich

* PSA Resin 40 um, ID: 306.6 - Varian

Rev 8.1 and OECD-
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* Formic acid, ID: 961.1, Suprapur
* Pendimethalin Reference Standard Solution, ID: 3422, logbook n°1045 pag 1/20 (Conc. 496.95 mg/l)

Materials and Apparatus

» Common analytical glassware;

» Fridge, SRA 7;

* Technical balance (+ 0,01 g), SRA 49;

* Analytical balance (= 0,01 mg), SRA 192;

* Vortex;

* Grinder;

* Centrifuge, SRA 55;

* Thermostatic bath equipped with N2 flow, SRA 66;
* MS XEVO TQS (Waters-Micromass), SRA 470;

* Acquity UPLC BEH C18, 50 mm x 2,1 mm x 1,7 um (ID: LC 23);

Instrumental Conditions

* Column: Acquity UPLC BEH C18, 50 mm x 2,1 mm x 1,7 um (LC 23)
* Mobile Phase A: 10 mM ammonium formate buffer pH 4,0
* Mobile Phase B: Methanol
* Flow: 0,2 ml/min
* Injection Volume: 5 pl
* Detector: MS XEVO TQS (Waters-Micromass), SRA 470
* Source: ESI-
* Source temp.: 150 °C
* Nebulizer.: 6 bar
* Cone gas: 150 I/h
* Desolvation gas: 400 I/ha
* Run time: 13 minutes
* Run mode: MRM (see table below)
Precursor ion m/z m/z Collision energy
pendimethalin 282.15 Quantifier ion | 212 10
(trans 1)
Qualifier ion | 194 20
(trans 2)
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* Elution: Gradient
Time Mobile Phase A | Mobile Phase B
(min) % %
0 100 0
0.5 100 0
8.5 0 100
115 0 100
116 100 0
13 100 0

Results and discussions

Procedure

The analytical method, internally developed and codified as SOPa-287-LABCHI-Rev.0 was validated in
terms of specificity, linearity, repeatability, accuracy and LOQ according to SANCO 3029/99 Rev.4 and
OECD-204/2014 guidelines.

The validation was performed quantifying pendimethalin Two SRM transitions were monitored
pendimethalin:

* transition 1: 282.15 m/z (parent ion) > 212 m/z (daughter ion);

« transition 2: 282.15 m/z (parent ion) > 194 m/z (daughter ion).

System Suitability Test (SST)
System suitability test (SST) was performed in order to verify the suitability of the system at the begin-
ning of each analytical sequence.

For the purpose, the Reference Solution at a concentration corresponding to about LOQ in the sample, for
pendimethalin was injected in triplicate at the beginning and single at the end of sequence. %RSD of area
was calculated for the first and second transition. It was verified that it is to not higher than 10%, in ac-
cordance to the acceptance criteria for SST.

MRM Transition 1 Transition 2 Transition 1 Transition 2
Analytical session: n°l n°2
determination area area area area

1 126116 13212 129369 13981




SHA 2600 E/ PENSHUI
Part B — Section 5 - Core Assessment

Page 77 /79

Template for chemical PPP

Sharda Cropchem Espaiia S.L./ CEU version Version June 2020
MRM Transition 1 Transition 2 Transition 1 Transition 2

2 125040 13288 125554 13191

3 122466 13268 128027 13565

Average 124541 13256 127650 13579

Std. Dev. 1876 39 1935 395

RSD 2 0 2 3

% RSD < 10 10 10 10

Conformity Yes Yes Yes Yes

Specifity

Blank solution, Reference solution at LOQ level, Test Solution and Spiked Test Solution (at LOQ level)
were injected for specificity evaluation.

Based on the chromatograms, the method is able to determine the analyte in the presence of the sample
matrix.

No significant peaks (< 30% LOQ) are detected at RT of the target analyte in the Blank and Test Solution
with respect to the Spiked Test Solution for both transition 1 and 2.

Linearity

The method linearity was evaluated at 5 different levels of concentration, ranging from at least 30% LOQ
(0,003 mg/kg) to about 30xLOQ (0,3 mg/kg) of analyte on the sample.

Using the experimental data of area ratio (y) and the corresponding theoretical concentrations (x, in mg/l),
the slope (b), the intercept (a) of the regression lines (y = a + bx) and determination coefficient R2 were
calculated.

Results obtained and the statement of conformity to the acceptance criteria defined in the Study plan are
listed below.

ID RS IRS-A IRS-B RS final RS final Conc. Vssam- | Trans 1 area Trans 2 area
volume | volume ml ml conc. mg/l ple
ml

L1 - 0,6 50 0.01 0,02 33910 3936

L2 - 1,0 20 0.05 0,1 1678970 13256

L3 - 50 10 0.50 0,99 1299778 137815

L4 1,2 - 10 1.16 2,39 3298234 350532

L5 1,6 - 10 1.59 3,18 4362904 471392

Linearity Parameters of transition 1: Coefficient of determination (R?) — 0.9997
Linearity Parameters of transition 2: Coefficient of determination (R?) —0.9995

Repeatability precision

Repeatability evaluation was performed on aliquots of sample spiked with Pendimethalin at LOQ (about
0.003 mg/kg), and 10xLOQ (about 0.3 mg/kg). 5 replicate analyses were performed for each spiking lev-
el.
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%RSD at each fortified level was calculated for both transitions.

_ Measured Concentration

% Recovery =
‘ Y Theoretical Concentration

All results comply with acceptance criteria defined in SANCO/3029/99 rev. 4 guidelines

Accuracy

The accuracy of the analytical method expresses the closeness of the consistency between the accepted
true value and the value found.

%Recovery is included between 70% and 110% in all cases, in accordance with acceptance criteria. The
extraction efficiency was evaluated by fortifying test system with reference item at LOQ and 10xLOQ
and evaluating recovery%

Limit of Quantification (LOQ)
LOQ is the lowest concentration level where an acceptable degree of linearity, accuracy and precision is
established. In this case LOQ corresponds to 0,01 mg/kg.

Table A 27: Recovery results from method validation of pendimethalin n using the analyti-
cal method
Matrix Analyte Fortification Mean RSD (%) Comments
level (mg/kg) | recovery (%)
(n=5)
Tran. | Tran. | Tran.1 | Tran. 2
1 2
liver pendimethalin  |{0.01 104.4 |103.0 |2 3
liver pendimethalin  |{0.10 99.6 986 |3 2
Table A 28: Characteristics for the analytical method used for validation of pendimethalin

residues in liver

pendimethalin

Specificity No significant peaks (< 30%
LOQ) are detected at RT of
the target analyte in the Blank
and Test Solution with respect
to the Spiked Test Solution
for both transition 1 and 2.

Calibration range The method linearity was
evaluated at 5 different levels
of concentration, ranging
from at least 30% LOQ to
about 30xLOQ of analyte on
the sample.

Assessment of matrix effects is presented Yes
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Limit of determination/quantification

LOQ is the lowest
concentration level where an

acceptable degree of linearity,

accuracy and precision is
established. In this case LOQ
corresponds to 0,01 mg/kg.

Conclusion

The validation data demonstrate that the analytical method SOPa-287-LABCHI-Rev.0 internally devel-
oped is suitable to qualitatively and quantitatively determine pendimethalin in soil specimens, according
to SANCO 3029/99 Rev.4 and OECD-204/2014 guidelines and for the given concentration range.

A2127 A.2.A.9 Other Studies/ Information

No new or additional studies have been submitted



