pagina 1: 10.2.e, 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002
pagina 2: 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002
pagina 3 t/m 5: 10.2.e, 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002

paaina 6 t/m 35:10.1.c Wob iuncto 63.2.a Vo 1107/2009 iuncto 39.2.a Vo 178/2002

Report No.: S-2016-03209 AM
Version; English
Page: 1 of 35
Print date:  September 24™, 2016

Final Report S-2016-03209 AM

VALIDATION OF A GC/MS METHOD FOR THE
IDENTIFICATION AND QUANTIFICATION OF
NICOTINE RESIDUE IN THE TEST ITEM “VC1” AND
ANALYSIS ON FIVE PRODUCTION BATCHES

Study program: S-2016-03209 AM

Contract n: M30820160213-01

- _
o -

Test item: “VC1”

o = T4
Study Director: — ............. Released on: \3@9'2415016

This test report cannot be reproduced partially without a written approval of the Test Facility



wartk1511
Text Box
pagina 1: 10.2.e, 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002
pagina 2: 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002
pagina 3 t/m 5: 10.2.e, 10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002
pagina 6 t/m 35:10.1.c Wob juncto 63.2.a Vo 1107/2009 juncto 39.2.a Vo 178/2002


Report No.: S-2016-03209 AM
Version: English
Page: 2 of 35
Print date: Sept 24" 2016
INDEX
INDIEX ..ttt ettt et e b e et e e e b et e b e e e b e e et s e cantae e nne e e aaeeasae e et eetae e et e neseneesenteaaeeaenreenane 2
COMPLIANCE WITH GOOD LABORATORY PRACTICE ....uveeieiieeeeee ettt 3
QUALITY ASSURANCE STATEMENT ....coitieiiteeieee e eeaaies s esas e siescaraessmeasensessate st ensans e eneesranen 4
SUMMARY L. oottt sttt ettt et s ta et a st e bt eaae s s e a2 ara e easeesa s e eeaeesbeenes s enteesasehteenssnteantenntensenrnennesnren 5
INTRODUCTION ....oouiuiieiteriectitess et easassssesessesesssess s seseseeesassesesasesssssesesasesesesesessnsssssseteresesabenesssassesenns 5
BIBLIOGRAPHY ...cotiiiiititettiitersctt s se e s e s ereas et e e e e tas e srate e e eateaaetecermsnteenne e esntesnteeasessseeersseassessnsenns 5
FILING ottt ettt ettt e e e ee e e e s ae e ea s e eh sh 4 e ehe e e saaeanaeaeeeasbe e be et aeerae e st enmtannsennte st e nreeneens 6
PROGCEDURES.......cottiiie ettt ettt e e taeas e e bt e e ae s besbseerbesebeabtesatasbsesstentasabesteestenssases 6
TEST ITEM IDENTIFICATION. ... ..ot teieeereteietesrteriessie e e saeeeeas e sts et e eeteaneeeenesesessseeseseesensesseesseesasensessseses 6
REFERENCE STANDARD ..ottt re s s aeessae st e s be s besbessbaesbesanrssmesebesssessesernsessessesressen 8
EXPERIMENTATION S$-2016-03209 AM: GC/MS METHOD FOR THE QUANTIFICATION OF
NICOTINE AND FIVE BATCHES ANALYSIS ....oovvcureerresecrserreesssenisssscsssssarsissssssnsessssssvaessesssernsssnssens 9
INFORMATION ...ttt ettt et sttt s s e s s e aeeaba e e e ass st aeeastesseaateanbatarmsesere e eesesanenneesreeennes 9
EXPERIMENTAL PROCEDURE = VALIDATION .....ttiiieiccirie e crie e serees e vsitesssavatssesiesaenasasessesesstenaras 9
TEST METHOD ...ttt et ee et e e st e e e e seatesesssbas s esasesseseramesemnse e s eeenneesesaessaseasntesasesassessateesanes 9
Parameters Under iNVESHGALTON .............ccccciuieiieeeeeee ettt et e et ee e 9
ACCEPLADINIEY CIIIBIIA ..........c.oeeiieieiie ettt ettt ettt eia et eaeeens 10
ANAIYECAI SEQUENCE ...ttt 11
Analytical acceplability CIIEITA ...............cceueeeeeeeeeeeeeeeeeeeee et 11
EQUIDIMENE ...ttt ettt e ettt ettt e ettt e st e e et ee e eee e 11
FREAGGN.....ccceeeeeeeeceae ettt ettt ettt e e et e e vt te s a st e e e bttt a e e e e e e et e e e e e 12
WOrking SOIULIONS PreParation............c.cuuiiecieeeeeeeeeeeiieeiees ettt e etta s e eeeee e e e e v ereee e rene e 12
GC-MS METHOD — SIMMODE......ccooiiiiieiis it ittisctrcree e s et e s aaesaessre s e s sstaebe s be s s enbeesaeenneeneenessebeeans 14
CALCULATIONS ...ttt se e sttt st et a e e aeetbe et e e se e e et e ereseaseessben e et sabeebasibeenressseessensns 16
EXPERIMENTAL PROCEDURE - GC/MS CHARACTERIZATION .......ooiiitieeeie et ii v vereessenns 16
TEST METHOD — GO/MS ... .ottt ettt cre e s ranee s e e raae e st esesaaseeebe e sareernessnteenessereesssesns 16
EQUIPIMENT ...ttt ettt et et et e e e e e st et et et eneneanreens 16
AANGIYSIS ... ettt ettt ettt ettt ettt et et b enten et e rteaatestenrtens 16
WOrking SOIULIONS PrEPAratiON.............cccooveeeveeeeieseiis et e eete ettt etasseesn v vserineetsneenas 16
RESULTS ..o vtcsvesisvessissisiessssssinssnsssssnessssssssssnsessisssssasnsnssessensessnsassessssssnsssusssessesssnsssassssasmesesssnsssnessessesssns 18
VALIDATION METHOD PARAMETERS ..ottt sane st ete e ee et se e e snte e e aereesbesresestnenes 18
SOIBCLIVIEY ...ttt r ettt e ettt e s e et et bttt e ee e e et sts e s e e et en e resannsensanres 18
SPOCITICIEY oottt ettt e e bttt s sttt eae e aeeeenessanesenaeare s e tseenennanessas 20
1= T U ROS RO 22
ACCUIACY ..ottt e ettt e s et e et eeaas e e tt e ettt b eme e et ae vt eanteseasaanesesesennneaenesas 23
PPIOCISION. ...t ettt ettt ettt ettt et e st et e ettt et r s e rateaarn 23
REPEAIADINEY ...ttt ettt ettt en sttt 24
LIOQU e ettt et e et e et s et e err e ettt e et n e e aates 24
SEALISHICAl CONSIARIALION. .......ccce.iieieeecie ettt ettt e e s s e et aesatstnenseseeveaeensesaesenns 24
DETERMINATION OF (-)-NICOTINE CONTENT IN FIVE BATCHES OF THE TEST ITEM“VC1"....... 25
DEVIATION. ..ottt ettt e e et e e e et et e e as e es s e e e m e e e e eaeeeem e eeneenteenseenntanseeesasenas 25
CONCLUSIONS ...ttt ee e eae e s e aeese e e et e e sabe e east e e be s e eaas e e et e em e e saeeess e seeesemneeneeenenens 25
AINNEXES......ooeseiiirrisissssssisissnscsssssasssssssssssssssnssssssessnnsnssssesmssssessessssnssssssnsessessssinsesmensenseseessvseresnssnses 25
ANNEX#1: NICOTINE - REFERENCE STANDARD COA ...ttt et eev e er e 26
ANNEX#2 : LINEARITY = EXCEL SHEET ....coti ittt stes e e e sa st seate s st eeaear e 29
ANNEX#3 : PRECISION-REPEATABILITY = EXCEL SHEET ....ccuiiiviiieieiecceiece et ee et sesr e 30
ANNEX#4 : ACCURACY AND 5 BATCHES ANALYSIS - EXCEL SHEET ......ccoociviiiiieeccevreecesniene 32
ANNEX#5 : STATISTIC - EXCEL SHEET ...ttt ettt et ettt e e st snan st s s sennnmnenne 34

ANNEX#6 : LOQ = EXCEL SHEET ...ttt sttt st asa st sra e 35




Report No.: S-2016-03209 AM

Version: English
Page: 3 of 35
Print date: Sept 24", 2016

COMPLIANCE WITH GOOD LABORATORY PRACTICE

| the undersigned declare that the studies described in this report have been conducted under my
supervision and in compliance with the following standards of Good Laboratory Practice:

- OECD Series on Principles of Good Laboratory Practice and Compliance Monitoring - OECD
principles of Good Laboratory Practice (as revised in 1997) — Environment Directorate —
Organisation for Economic Co- Operation and Development, Paris 1998.

- Legislative decree n. 50 of March the 2" 2007. Enforcement of Community Directives
2004/9/CE e 2004/10/CE, concerning the inspection and verification of Good Laboratory
Practice and the drawing of the legislative, regulatory and administrative dispositions relative to
the application of Good Laboratory Practice rules, to the control of their application on the
assays performed on the chemical substances (GU n.86 of April the 13", 2007).

- United States Food and Drug Administration, Title 21 Code of Federal Regulations Part 58,
Federal Register 22 December 1978, and subsequent amendments.

- Certification N. 038/2013 released by the Italian Ministry of Health on Novem "
Provisional Certificate released on November 20" 2015 authorizing
perform analyses in compliance with the principles of goo S

There were no circumstances that may affected the quality or integrity of the study.

Sepr. 24" ( 201G

tudi Director Date
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QUALITY ASSURANCE STATEMENT

The study was assessed for compliance with the approved study program and the Standard Operating
Procedures of Eurofins Biolab S.r.l.

The study and/or the test facility were periodically inspected by the Quality Assurance unit according to
the corresponding SOPs. These inspections and audit were carried out by the Quality Assurance unit,
personnel independent of staff involved in the study.

The undersigned hereby certifies i ; i ve been carried out and reported
to the Director of the Study and to

PHASE DATE

Experimentation:

-Audit process-based

Validation of analytical methods (GC) " n
October 20" - 23" 2015

Assay determination according to
validated method (GC) June, 07" 2016

-Audit study-based /

Documentation:

- Study program September, 24" 2016
- Raw data September, 24" 2016
- Final report September, 24" 2016

This report accurately reflects the raw data.
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SUMMARY

The aim of the study was to validate a GC/MS method for the identification and the quantification of the
impurity (-)-Nicotine in the test item “VC1 validation’ and then test this analyte in 5 different production
batches of the test item "VC1".

The GC/MS-SIM Mode method for the quantification of the impurity was validated according to
SANCO3030/99 Rev.4 and the ECHA-14-G-10-EN and the following parameters were investigated:

- Specificity and Selectivity;

-  Linearity;

- Accuracy;

- Precision and Repeatability;

- LOQ

The limit content for this impurity is provided as 0.1 mg/L (100 ppb), while the value expected from the
preparation of the batches was 10-50 ug/L (ppb).
For this reason, the study was set trying a range able to contain these values (40 ppb — 200 ppb).

The method for the (-)-Nicotine determination was implemented with an GC/MS - SCAN analysis in
order to correctly identify the peak of analyte in the sample.

A sensitive and precise gas chromatography (GC-MS) technique was applied for determination of (-)-
Nicotine. The calibration curve was found to be linear (r = 0.9953) over the concentration range of 0.023-
0.114 pg/ml (corresponding to 0.046-0.228 ug/ml of sample). The preparations were dissolved in 2-
Propanol. The samples for accuracy were prepared at 0.021, 0.053 and 0.106 pg/ml of (-)-Nicotine
reference standard having known purity, representing low, middle, and high controls, respectively. Mean
percentage (%) recovery + relative standard deviation % (RSD%) ranged from 94.78 + 3.47, 96.25 +
0.03, to 89.02 + 0.24. Within-day precision and instrumental repeatability were also in acceptable range:
13.8% and 1.3% respectively.

The reported method for the estimation of (-)-Nicotine proved to be specific, linear, precise, repeatable
and accurate.

With this validated method were then tested 5 different production batches of the test item "VC1".

“Results” section reports the values obtained in detailed tables.

on bonalt o
On behalf o a study aimed to validate a GC-MS method for the identification

and quantification of the impurity (-)-Nicotine in the test item “VC1 validation’ was performed.

Subsequently, with this validated method 5 different lots of the test item production "VC1" were tested.
Wdy was conducted at the Test Faciity NN

EXPERIMENTATION START END RESEARCHER
GC/MS method for the quantification September 20", September 23, -
of Nicotine and five batches analysis 2016 2016
BIBLIOGRAPHY
e Guidance on the Biocidal Products Regulation: Volume [: Identity/physico-chemical

properties/analytical methodology - Part A: Information Requirements - Reference: ECHA-14-G-
10-EN - Publ. date: November 2014.

« SANCO/3030/99 rev. 4: Technical material and preparation: Guidance for generating and
reporting methods of analysis in support of pre and post registration data requirements for
Annex |l (part A, section 4) and Annex Il (part A, section 5) of Directive 91/414.
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FILING

The study program with possible amendments, raw data with possible deviations and a copy of the final
report with possible revisions, will be stored in *archives for a period of 10 years
starting from the end of the study.

At the end of the study residual sample will be kept in the fridge until December 15™ 2016, the expiry
date provided by the Sponsor.

The Sponsor, drawing up of a suitable contract, may request an extension of the conservation of all or
part of the documents/products for a further period or their restitution.

PROCEDURES
All procedures used during this study are recorded in the_

TEST ITEM IDENTIFICATION

NAME: VC1

NATURE OF TEST SUBSTANCE: Pesticide/Agrochemical

APPLICATION AREA: Microbial pest control agent

STABILITY: 6 months

STORAGE: Freezer (-18°C) and protected from light

SAMPLE DISPOSAL: Not hazardous. The substances (plant extract) are

non-toxic, non-radioactive, non-infectious and
presents no risks to human or animal health or to
environment.

COMPOSITION DECLARED BY THE SPONSOR :

COMPONENTS % (wiw)
extract of tobacco plants N.A.
dibasic sodium phosphate dodecahydrate 3
monobasic potassium phosphate 0.08
sodium sulphite 0.2
PepMV VCA1 0.001-0.005
AtpH7.7 +/-0.5
ANALYTE
NAME: Nicotine
IUPAC NAME: 3-[(28)-1-methylpyrrolidin-2-yl]pyridine
CAS: 54-11-5
MOLAR MASS: 162 g mol”
FORMULA: C1oH1aN2
STRUCTURE:
H
D
P \
N

MAIN HAZARDS: danger

RISK CODES: H300, H310, H400, H410
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ANALYZED SAMPLE FOR VALIDATION

The sample, representative of the test item, is a frozen lightly green liquid contained in a 50 mi conical
centrifuge plastic tube with a screw orange cup (4 tubes). The liquid consists of mild isolates of pepino
mosaic virus (PepMV).

Name VC-1 VALIDATION
Batch number F
Manufacturing date June 15", 2016
Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016
#ID ACE-2016-00123816

ANALYZED SAMPLE FOR 5 BATCHES ANALYSIS

The samples, representative of the each production batch of test item, is a frozen lightly green liquid
contained in a 15 ml conical centrifuge plastic tube with a screw blue cup (1 tube for each batch). The
liquid consists of mild isolates of pepino mosaic virus (PepMV).

1.
Name VC-1
Batch number A

Manufacturing date

June 15" 2016

Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016
#ID ACE-2016-00123818
2.

Name VC-1

Batch number B

Manufacturing date

June 15" 2016

Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016
#ID ACE-2016-00123819
3.

Name VC-1

Batch number C

Manufacturing date

June 15", 2016

Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016

#ID

ACE-2016-00134913
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4,

Name VC-1

Batch number D

Manufacturing date

June 15", 2016

Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016
#ID ACE-2016-00134914
5.

Name VC-1

Batch number E

Manufacturing date

June 15" 2016

Expiry date December 15", 2016
Receiving EUITVI-82155
Date Sept 02", 2016
#ID ACE-2016-00134915

The test item and the information concerning its was provided by the Sponsor. All data related to the test
item are under the responsibility of the Sponsor and have not been verified by the Test Facility.

REFERENCE STANDARD

The (-)-Nicotine reference standard consists of a liquid contained into an amber bottle.

Name (-)-Nicotine Pestanal (See Annex#1)
Ref. Article Sigma-Aldrich (Supelco)

Ref No 36733

USP Batch SZBE205XV

Assay (% wiw) 99.1

Expire date

Sept. 02™, 2019
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Experimentation S-2016-03209 AM: GC/MS method for the quantification of
Nicotine and five batches analysis

Before starting with the validation activity a set up method, in a not-GLP session, was performed in order
to find a suitable method for the quantification of the impurity (-)-Nicotine in the test item VC-1

The optimized method was subsequently validated according to SANC0O3030/99 Rev.4 guidelines and to
the Guidance on the Biocidal Products Regulation ECHA-14-G-10-EN.

INFORMATION

Nicotine is a hygroscopic, oily liquid that is readily soluble in alcohol, ether or light petroleum. It is
miscible with water in its base form between 60 °C and 210 °C. As a nitrogenous base, Nicotine forms
salts with acids that are usually solid and water-soluble.

Nicotine is readily volatile (vapor pressure 5.5 Pa at 25°C) and dibasic (Ky; = 1x107°, Ky = 1%x107").

Nicotine is optically active, having two enantiomeric forms. The naturally occurring form of Nicotine is
levorotatory with a specific rotation of [a]p = —166.4° ((—)-Nicotine). The dextrorotatory form, (+)-Nicotine
is physiologically less active than (—)-Nicotine. (-)-Nicotine is more toxic than (+)-Nicotine. The salts of
(+)-Nicotine are usually dextrorotatory. The hydrochloride and sulphate salts become optically inactive if
heated in a closed vessel above 180 °C.

On exposure to ultraviolet light or various oxidizing agents, Nicotine is converted to Nicotine oxide,
Nicotinic acid (vitamin B3), and Methylamine.

EXPERIMENTAL PROCEDURE - VALIDATION

TEST METHOD
Gas chromatography with mass detector (GC/MS)

Parameters under investigation

Specificity/Selectivity

As part of the validation of the method, it was necessary to confirm the identity of the compound and
provide that there were no relevant interferences, as required by SANCO/3030/99 rev. 4 guidelines.

For this reason, initially the solvent, the reference standard and the test sample were injected with
GC/MS — SCAN Mode.

Specificity represent the capability of the method to estimate unequivocally the analyte in presence of the
other components of the final product. In order to demonstrate the specificity of the method, the following
solutions were separately injected into the chromatographic system:

1) Blank (Solvent)

2) (-)-Nicotine reference standard

3) ‘VC1 validation’ test sample

The specificity of the method was confirmed during the method validation.
A GC/MS-SCAN Mode confirmatory technique was used to demonstrate the method selectivity.

Linearity

Linearity refers to the ability of a detection system to produce an acceptable correlation between the
instrumental response and the concentration of the analyte in the sample. The linearity of the method
was assessed on the standard solutions at 40% (LOQ), 60%, 80%, 100% and 200% respectability of the
limit concentration, equal to 100 pg/L. The concentrations of analyte was plotted against area. The linear
regression coefficient, the slope and the intercept of the line fitting the data were calculated, along with the
confidence interval at 95% for the intercept.
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Accuracy
Accuracy of an analytical procedure expresses the closeness of agreement between the value which is

accepted as a conventional true value and the value found with the method applied.

Two reconstituted samples (two for each level) were prepared at the concentrations corresponding to 40%
(LOQ), 100% and 200% of theoretical value.

Recovery was calculated for each level and it was also determined the confidence interval of the global
recovery. The accuracy was reported as mean recovery #* relative standard deviation.

Precision

Precision of an analytical procedure refers to the closeness of agreement between mutually independent
test results obtained with the same method on identical test item in the same laboratory by the same
operator using the same equipment, within short intervals of time. Precision was obtained performing the
assay determination of 6 samples and is expressed as RSD% of the test results.

Repeatability
Repeatability expresses the closeness of agreement (degree of scatter) between a series of

measurements obtained from multiple sampling of the same homogeneous sample under prescribed
conditions. Repeatability was obtained injecting a sample 6 times and is expressed as RSD% of the test
results.

LOQ

The limit of quantitation (LOQ) is set at least 10 times above the blank value {expressed as Signal to
Noise S/N), thus presenting a greater probability that a value at the LOQ is “real” and not just a random
fluctuation of the blank reading. The LOQ is defined as the concentration at which all acceptance criteria
indicated in table 1 of this study are met. The LOQ is the lowest validated level.

Acceptability criteria
The acceptability criteria for all the above-described parameters, according to SANCO/3030/99 rev. 4 and
ECHA-14-G-10-EN guidelines, are summarized in the following table:

PARAMETERS Measurement Unit Acceptability criterion
Chromatograms No peak of blank or interferes with that of each analyte. Any
SPECIFICITY verification interference < 3 % can be neglected.
R >0.99
LINEARITY Confidence limits at contain the zero
95% of intercept
% Recovery 75-125% (% impurity ‘nominal’ < 0.1)
ACCURACY
Confidence range: M = Xaverage * t (s/n”) — contain the 100%
Horwitz : RSDg% = 21" - %5 'l
o, () C is the analyte concentration as a fraction. In this case C
PRECISION RSD% = 0.00000010 for Nicotine (100 ppb).
RSD% < Horwitz x 0.67 = 15.2
The peak of Nicotine in the lowest solution will be a S/N >
LOQ % of analyte 10. This concentration falls in the linearity and accuracy
range.
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(") = The acceptability of the value of RSD%, resulting from the precision, is based upon the Horwitz
equation, an exponential correlation between the relative standard deviation (RSDg) and the
concentration (C) of the analyte expressed as fraction, regardless of the analyte nature, of the matrix
and of the method of measurement employed:

Horwitz equation: % RSDg = 2 (%9 = 22 63, considering C equal to 0.00000010

The modify Horwitz values, shown below, is used as reference in accordance with the indications of the
SANCO guideline.

% RSD,= % RSDrx 0.67 = 15.2
Precision: RSD% < RSD,%

Analytical sequence

The analytical sequences for the quantification of the active ingredient in the precision and accuracy

tests were characterized by:

- injections of two standard solutions (STD1 and STD2) containing analyte at 100% in order to evaluate
the suitability of reference standard solutions to be used for the quantification;

- 6 injections of one standard solution (STD1) in order to evaluate the repeatability of the
chromatographic system;

- injections of one standard solution containing analyte at 100% at the end of the analytical sequence
(STD1check) in order to evaluate the suitability of complete analytical sequence;

- injections of six different sample solutions (S1, S2...S6) in order to evaluate the precision of the
method.

- 6 injections of one sample solution (S1) in order to evaluate the repeatability of the method in
presence of the matrix.

- injections of two reconstituted sample solution (REC SAMPLE1 and REC SAMPLE2) for each
accuracy level (50%, 100% and 150%) in order to evaluate the suitability of recovery values.

Analytical acceptability criteria
The analytical acceptability criteria, according to instrumental characteristic, are summarized in the
following table:

Parameters Measurement Unit | Acceptability criteria

% agreement STD1 vs STD2 =

% [Ass (FI’STm ~Frstpz) / average (Frstpr1and Frstp2)x100 ] = 5%

System suitability

of standarnd agreement between
solutions ;?asﬁggff ;ﬁﬁfﬁ;ﬂéﬁ) of % agreement STD1 vs STD1check =

[Ass (Frstp1 — Frstpicheck) / @verage (Frsrpt1 and Frstpichecsk)x100] < 5%
System suitability | % %agreement REC SAMPLE 1 vs REC SAMPLE 2 =
of enriched Agreement between [Ass(%recovery recs1 — Y%recovery recs2) / average (%recovery recs1
solutions Recovery % values and %recovery recs2)x100] s 5%

The analytical sessions were considered acceptable because the criteria of the system suitability test,
reported in the table above, proved to be satisfied.

Equipment

- Gas chromatograph HP 7820 A split/splitless injector, provided with MSD 5977E detector

- Capillary column Restek, Rtx®-5 Amine (30 m, 0.25 mm ID, 1.0 pm film thickness) — cat. 12353 —
Serial 993086

- Standard laboratory equipment
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Reagent
- 2-propanol - IPA (Sigma-Aldrich, code 190764, lot n. BCBR0008V)

All standard and reagents are of high purity analytical grade. The validity of each product was checked
before starting the analyses.

Working solutions preparation

Specificity
Blank
2-Propanol.

(-)-Nicotine reference standard - mother solution (conc. ~ 2 mg/ml)
About 100 mg of (-)-Nicotine reference standard were quantitatively weighed into a 50 ml volumetric
flask and brought to volume with 2-Propanol (Solution A).

(=)-Nicotine reference standard - intermediate solution (conc. ~ 0.01 mg/ml)
100 pl of (-)-Nicotine reference standard mother solution were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol (Solution B).

(-)-Nicotine reference standard - LOQ solution (conc. ~ 0.02 pg/ml)
40 ul of (-)-Nicotine reference standard (Solution B) were quantitatively transferred into a 20 mi
volumetric flask and brought to volume with 2-Propanol.

Test sample
About 1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask and brought to

volume with 2-Propanol.

Linearity

(-)-Nicotine reference standard - mother solution (conc. ~ 2 mg/ml)

About 100 mg of (-)-Nicotine reference standard were quantitatively weighed into a 50 ml volumetric
flask and brought to volume with 2-Propanol (Solution A).

(-)-Nicotine reference standard - intermediate solution (conc. ~ 0.01 mg/ml)
100 ul of (-)-Nicotine reference standard mother solution were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol (Solution B).

Calibration:
Level 40% - 0.04 pg/ml of sample 40 pl of Nicotine mother solution B to 20 ml with 2-Propanol
Level 60% - 0.06 ug/ml of sample 60 ul of Nicotine mother solution B to 20 ml with 2-Propanol

Level 80% - 0.08 ug/ml of sample 80 pl of Nicotine mother solution B to 20 ml with 2-Propanol

Level 100% - 0.1 ug/mli of sample | 100 pl of Nicotine mother solution B to 20 ml with 2-Propanol

Level 200% - 0.2 ug/ml of sample | 200 pl of Nicotine mother solution B to 20 ml with 2-Propanol

Precision/Repeatability
Sample preparation (six preparations)

About 1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask and brought to
volume with 2-Propanol.
The sample must be thawed slowly in refrigerator (5 + 3 °C) and prepared just before the injections.
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Precision was obtained performing the assay determination of these 6 samples and is expressed as
RSD% of the test results.

Repeatability was obtained injecting the first sample 6 times and is expressed as RSD% of the test
results.

Accuracy

(-)-Nicotine reference standard - mother solution {conc. ~ 2 mag/ml)

About 100 mg of (-)-Nicotine reference standard were quantitatively weighed into a 50 ml volumetric
flask and brought to volume with 2-Propanol (Solution A).

(-)-Nicotine reference standard - intermediate solution (conc. ~0.01 mg/ml)
100 pl of (-)-Nicotine reference standard mother solution were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol (Solution B).

Calibration:
STD - Level 1 (40%) 40 pl of Nicotine mother solution B to 20 ml with 2-Propanol
STD - Level 2 (60%) 60 pl of Nicotine mother solution B to 20 m! with 2-Propanol
STD - Level 3 (80%) 80 ul of Nicotine mother solution B to 20 ml with 2-Propanol
STD - Level 4 (100%) 100 ul of Nicotine mother solution B to 20 ml with 2-Propanol
STD - Level 5 (200%) 200 pl of Nicotine mother solution B to 20 ml with 2-Propanol

Enriched sample 40% (two preparations)
1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask. 1.0 ml of Reference
standard - Level 3 was quantitatively transferred and the solution was brought to volume with 2-Propanol.

Enriched sample 100% (two preparations)
1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask. 1.0 ml of Reference
standard - Level 5 was quantitatively transferred and the solution was brought to volume with 2-Propanol.

Enriched sample 200% (two preparations)

1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask. 20 ul of Reference standard
- Solution B were gquantitatively transferred and the solution was brought to volume with 2-Propanol.

LoQ

The LOQ is the analyte concentration with S/N ratio of at least 10 and was verified on the working standard
solutions at 0.02 pg/ml.

To conduct excellently this delicate parameter, in addition to verify that this level was in the linearity range
and met the accuracy in presence of matrix, we were carried out three other preparations starting from
different mothers to measure the reproducibility of its response.

(-)-Nicotine reference standard - mother solution (conc. ~ 2 mg/ml) — Three preparations
About 100 mg of (-)-Nicotine reference standard were quantitatively weighed into a 50 ml volumetric
flask and brought to volume with 2-Propanol (Solution A).

(-)-Nicotine reference standard - intermediate solution {conc. ~ 0.01 ma/ml) — Three preparations

100 pl of (-)-Nicotine reference standard mother solution were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol (Solution B).
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(-)-Nicotine reference standard - LOQ solution (conc. ~ 0.02 ug/ml) — Three preparations
40 i of (-)-Nicotine reference standard - solution B were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol.

Five batches analysis

As required by Guidance on Regulation (EU) No 528/2012 guidelines, it was necessary to determine the
analytical profile of five representative production batches of test item.

For this reason, five production batches were analysed, confirming the repeatability of the production
process.

Sample preparation

About 1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask and brought to
volume with 2-Propanol.

The sample must be thawed slowly in refrigerator (5 + 3 °C) and prepared just before the injections.

GC-MS METHOD ~ SIM MODE

According to good mass spectrometric analysis, a minimum of 3 ions (ideally with an m/z ratio of >100)
must be used for identification/quantification.

GC-MS

Instrumentation

Column Rtx®-5 Aminé, 30>r7n x025mm x 1.0 pm ‘
Detector (Aux 2) MSD, 280°C - -
Source 230°C

Quadrupole 150°C

MS mode SIM (84 m/z, 161 m/z, 162 m/z)

Threshold : 100

Flow Helium, 1.1 ml/min )

GC oven program

100°C for 0 min,
rate 20°C/min to 200°C for 0 min,
rate 35°C/min to 300°C for 5 min.

12.86”min

RunTime

Injector temperature 290°C o
Injection volume 1 ul - Split 1:2

Solvent Delay 4.00 min

RETENTION TIME

(-)-Nicotine ~ 6.2 min
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CALCULATIONS
The content of analyte was calculated as follows:

Wsrx Tsr
CST'_' x 1000 N
DST x 100

Where:

Csr = standard concentration (mg/ml)

Wt = standard weight (g)

Dst = dilution of analyte in working standard solution (ml)
Tsr = standard assay (% w/w)

A calibration line was obtained after injections of diluted reference standard solutions at the concentrations
of 0.02, 0.03, 0.04, 0.05 and 0.1 pg/mi (respectively 0.04, 0.06, 0.08, 0.1 and 0.2 ug/ml of sample) :
Y=aX+b

(-)-NICOTINE (ug/ml) = [(Y - b)/a] x D¢

Where:

Y = Agt = Area of the analyte in working standard solution

X = Cg7= Conc. (Mg/ml) of the analyte in working standard solution
Ast = analyte area in the working standard solution (pA*s)

a = slope
b = intercept
[(Y=b)/a] x D¢
(-)-NICOTINE (% ug/ug) = x 100
Wwe
Where:

D¢ = sample dilution (ml)
W = sample weight (ug)

The quantifications are made on the 84 m/z fragment, being the most abundant. The other two
fragmentation ions are measured as verification of the abundances.
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EXPERIMENTAL PROCEDURE - GC/MS CONFIRMATORY TECHNIQUE

TEST METHOD - GC/MS
Gas chromatography with mass detector (GC/MS)

Equipment

- Gas chromatograph HP 7820 A split/splitless injector, provided with MSD 5977E detector

- Capillary column Restek, Rtx®-5 Amine (30 m, 0.25 mm ID, 1.0 ym film thickness) — cat. 12353 —
Serial 993086

- Standard laboratory equipment

The GC instrument used is qualified every year according internal procedure.

Analysis

The method was implemented with an analysis GC/MS in order to correctly identify the peaks of the analyte
in the sample and in the raw material.

For this reason the standard solution (Solution B) and the test sample preparations were initially injected
with GC/MS technique - SCAN mode, then the analysis was carried out and validate in SIM mode (after
selection of the characteristic fragments).

Working solutions preparation
Blank
2-Propanol.

(-)-Nicotine reference standard - mother solution (conc. ~ 2 ma/ml)
About 100 mg of (-)-Nicotine reference standard were quantitatively weighed into a 50 ml volumetric
flask and brought to volume with 2-Propanol (Solution A).

(-)-Nicotine reference standard - intermediate solution (conc. ~ 0.01 mg/ml)
100 pl of (-)-Nicotine reference standard mother solution were quantitatively transferred into a 20 ml
volumetric flask and brought to volume with 2-Propanol (Solution B).

Test sample
About 1.0 ml of test sample was quantitatively weighed into a 2.0 ml volumetric flask and brought to

volume with 2-Propanol.

These solutions were injected using the following GC/MS method.

Instrumentation GC-MS

Column Rtx®-5 Amine, 30m x 0.25mm x 1.0 ym

Detector (Aux 2) MSD, 280°C

Source 230°C

buadru pole 150°C

MSmode  |SCAN (30-200 amu)

Threshod ~ |100 - o

Fow Helium, 1.1 mimin ]
100°C for 0 min,

GC oven program rate 20°C/min to 200°C for 0 min,
rate 35°C/min to 300°C for 5 min.

Injector temperature 290°C “ 7 N
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Injection volume 1 ul - Split 1:2
Solvent delay 4.00 min

The following parameters were evaluated:
1) characteristic MS ions: characteristic MS ions were extrapolated by mass spectra.

2) identification: identity of each peak were identified by mass spectra analyses and interpretation of the

MS spectra performed by using the NIST/EPA/NIH (version-11.0).

3) Probability %: the correspondence between the mass spectra obtained by analysis and those
contained in the NIST/EPA/NIH Library version-11.0 is expressed through the parameter "probability
%." This value indicates how the unknown substance is correctly identified from the reference library.
Values greater than 90% indicate a good correlation, while values below 50% indicate that there is a
substantial difference between the compound analysed and the reference library. Differences of £ 5%
in the values of probability are not considered significant.

According to the conditions previously described, the peaks belonging to (-)-Nicotine was clearly visible.
The recognition by the GC/MS library has allowed to characterize this principal peak present in the
solutions. This peak were under mentioned. In the range time (4.0 min) the solvent (2-propanol) fell and
to avoid mass source damage the solvent delay was set.

For this reason, in this zone, other possible compounds were not recognized.

In the following table, identifications of the investigated compound is summarized.

IDENTIFICATION
NAME / STRUCTURE MASS SPECTRUM
Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)-
MASS SPECTRUM
100
Nicotine 80-:
(cas 54-11-5) > “
g 607
[
1 = ]
[+ 4
, ,.-““‘( E
20': I
O'o - el " |'| :I.J -‘[‘ . .II|¥ '.l. iy dli Jll . . u]“l . .
0.0 40 80 120 160 200
m/z
NIST Chemistry WebBook (http://webbook.nist.gov/chemistry)

Group

Retention Time
(min)

Selected lons ®

2

3

Nicotine

1.7

84
(100)

133
(22)°

161
(16)

162 (M)°

(18)

°M is the Molecular lon.

@ DweII times should be adjusted to produce a cycle time of about 4 scans/sec
® Percent relative abundance with respect to the ion of highest abundance.
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RESULTS

VALIDATION METHOD PARAMETERS
Selectivity

The method was implemented with an analysis GC/MS in order to correctly identify the peak of the analyte
(-)-Nicotine in the reference standard and in the sample. The GC/MS-SCAN Mode has proved itself as

confirmatory technique.

Figure 1: Test sample mass chromatogram
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Figure 2: Test sample mass chromatogram
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Figure 3: (-)-Nicotine mass chromatogram in the reference standard (0.01 mg/mi)

AoUjRGGE, . 6 5655 B e TS e

| 4600000
i 4400000
4200000
4000000
3800000
AB00000
3400000
3200000
A000000
2800000
2600000
2400000

2200000

2000000
1800000
1800000
1400000
1200000
1000000

800000

800000

! 400000
H .. - s
{ 200000 e priemrver =

: T T T ) ; i) = T i T S
Time—= 450  5.00 650 600 850 7,00 7.50 _8.00 850  9.00 050 1000 1060 1100 1180 1900 125

Library Searched : D:\MassHunter\Library\NIST11.L
Quality : 96
D 1 Pyridine, 3-(Ll-methyl-2-pyrrolidinyl)-, (S)-

Abundanca ) ) Smnm%“§w7%mﬁom1bwa&mu4man
9000
8000
7000
i 6000
5000
4000
3000 133.0

2000 42.0

161.1
1000 51.0 65.0 118.0

| i
Ol 230 ,l.ﬂiu THM,«_.A’.L Lo o0l oy 1m0 ,.,,|-...|.176.»e.190.?1”,.l

‘mize> 10 20 30 50 70 80 90 100 110 120 130 140 180 180 170 1&50 190 200 !
Abundance #32088: Pyridine, 3-(1-methyl-2-pyrrolidinyl})-, (S)- -
84.0

]
|
i

2000

H
i

i

8000
7000
6000
-

5000 133.0
4000

3000

-
&*
=
=]

| 2000
119.0
1000 510 5.0

i ﬁ

= 28,0 | 104.0
15.0 X iy i
ok e booereres "IK:Y,}l!"-.I th l7x5'd.'f” l ? R B D o BV

145.0

T T R T

mize> 10 20 30 40 80 60 70 8 90 100 110 120 130 140150 160 170 18




Report No.: S-2016-03209 AM
Version: English
Page: 20 of 35
Print date: Sept 24", 2016

Specificity

The method proved to be specific; in fact it has been verified that the test solution do not interfere with the

peak of (-)-Nicotine.

Figure 1: Blank chromatogram (Solvent)
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Since mass chromatogram was normalized on the major peak, a narrower time range (4.0 — 9.0 min)

was selected to better highlight the peak of interest (rt. = 6.2 min).

Figure 2: Sample chromatogram
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Figure 3: (-)-Nicotine chromatogram (Reference standard 0.02 pg/ml - LOQ level)
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Figure 4: (-)-Nicotine chromatogram (Reference standard 0.05 ug/ml — 100% level)
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Figure 5: Enriched sample chromatogram (LOQ addition)
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Method Linearity was tested on the (-)-Nicotine reference standard on 5 different concentration levels
from LOQ (40%) to 200% of the theoretical amount of analyte in the sample.
All acceptance criteria (R > 0.99 and/or the confidence interval at 95% for the intercept contains zero) were

satisfied (see Annex#2: excel sheet).
y = 1E406x + 1829,1
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Accuracy
Method accuracy was tested on spiked samples prepared at three concentration levels for analyte (40%

(LOQ), 100% and 200% of the theoretical amount of analyte in the sample). Two fortified samples (two for
each level) were prepared (see Annexit4: excel sheet).

(-)-Nicotine
Average 95% confidence 95% confidence
)
Recovery % Recovery % | interval lower limit | interval upper limit

Reconstituted

sample at 40% 94.78
sf;g?g:‘;’%%‘; 96.25 93.35 89.60 97.10

Reconstituted
sample at 200% 89.02

The measured values were compared with the 'expected' value of 100% using the Student's t-test and
the choice of null hypothesis was appropriate to the data set.
For the t-tests the following Equation A was used:

Equation A:

=

t ==
cal S/«Jﬁ

where

“x = mean of test results of a sample

1 = "true" or reference value
s = standard deviation of test results
n = number of test results of the sample.

To compare the mean of a data set with a reference value normally the "two-sided t-table of critical
values" is used (t.y < tap). The applicable number of degrees of freedom here is:

df = n-1

The value for t calculated with Equation A did not exceed the critical value in the table, therefore the data
were taken to belong to the same population: there is no difference and the "null hypothesis" is accepted
(with the applicable probability of 95%).

The acceptance criterion (Recovery aciive ingradient = 95%-105%, % and/or the confidence interval at 95% for
the recovery contains 100%) proved to be satisfied.

Precision

Method precision was proved preparing 6 different samples in the same analytic session. The RSD% of
the percentage assay (% w/w) was calculated for the analyte on the test sample. Results are reported
below even if they are an estimate, being the found values below the LOQ (see Annex#3: excel sheet).
The experimental RSD% respects the acceptance criteria.

Analyte Assay (% wiw) Acceptance criteria RSD%

(~)-Nicotine content 0.0000024 RSD% nicomine < 15.2%™ 13.9

() =

The Horwitz equation is an exponential correlation between the relative standard deviation (RSDR)
and the concentration (C) of the analyte expressed as fraction, regardless of the analyte nature, of the
matrix and of the method of measurement employed:

% RSDg = 2 (10569
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Repeatability
Repeatability was obtained injecting a sample 6 times and is expressed as RSD% of the test resullts.

Results are reported below even if they are an estimate, being the found values below the LOQ.
The method proved to be repeatable (see Annexi#3: excel sheet).

Analyte in the preparation S1 Assay (% wiw) RSD%

(-)-Nicotine content 0.00000011 1.3

As you can see the sample undergoes degradation over time. Repeatability is fact was proven by
injecting the first vial of precision, put on the GC sampler.

LOQ

The LOQ is defined as the concentration at which all acceptance criteria indicated in table “Acceptability
criteria” (page 11 of this report) of this study are met. The LOQ is the analyte concentration at which the
SIN ratio is at least 10 and corresponds to the lowest validated level

The method proved that the concentration corresponding to 0.02 pg/ml (or 0.04 pg/ml on the sample)
had a signal to noise = 35 and fall in the linearity and accuracy range (see Annex#6: excel sheets).

Statistical consideration

The measured precision is within the recommended values, given by Horwitz modification values.

It is then possible to derive the reproducibility standard deviation, og, from the approximate form of the
Horwitz equation.

or = 0.02* C***® which as you can see directly puts in relation og with the analyte concentration.

Next, multiplying oy for the coverage factor, you get the expanded uncertainty.

Before using the reproducibility standard deviation for the calculation of the expanded uncertainty, it is
necessary to verify that its close repeatability standard deviation (Sr) is compatible with or obtained from
the Horwitz equation.

It have to check the condition 1/2 og < Sr < 2/3 oR.

You can have a better repeatability standard deviation, occurring 1/2 og > Sr.

In our method there is the condition in which our values are below the lower limit (OR x 0.5).

% w/iw (-)-Nicotine
Xmedium 0.0000024
Ue=K*0oR Non applicable

However, since our analyte content is affected by errors, in excess or defect, we prefer to give an
estimate interval that expresses this error in the equation below (obtained from 6 preparations - see
Annex#5: excel sheet):

X = Xmedium + t*Sr/RADQ(n)

% w/w (-)-Nicotine
Xmedium 0.0000024
+ t*SIRADQ(n) | + 0.0000004
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DETERMINATION OF (-)-NICOTINE CONTENT IN FIVE BATCHES OF THE TEST ITEM “VC1”

Sample ID Batch (-)-Nicotine (*)
ACE-2016-00123818 ' A 0,021 pg/ml
ACE-2016-00123819 B 0,017 pg/ml
ACE-2016-00134913 C 0,017 pg/ml
ACE-2016-00134914 D 0,014 pg/ml
ACE-2016-00134915 E 0,020 pg/ml

P e
oo
—

(*) (-)-Nicotine LOQ = 0.04 pg/ml = 0,000004 % wiw, according to Validated method $-2016-03209 AM
See Annex#4 for individual data and calculations.

DEVIATION
No deviation has been recorded from study program.

CONCLUSIONS

The method described in this study proved to be specific, linear, precise and repeatable and was
successfully validated.

The (-)-Nicotine content in five production batches of test item was < LOQ validated value (0.04 ug/ml).

ANNEXES
ANNEX TITLE
N.1 NICOTINE - REFERENCE STANDARD COA
N.2 LINEARITY — EXCEL SHEET
N.3 PRECISION-REPEATABILITY — EXCEL SHEET
N.4 ACCURACY AND 5 BATCHES ANALYSIS — EXCEL SHEET
N.5 STATISTIC — EXCEL SHEET
N.6 LOQ — EXCEL SHEET
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ANNEX#1: NICOTINE - REFERENCE STANDARD CoA

CERTIFICATE OF ANALYSIS

Sigma-Aldrich Laborchemikalien GmbH D-30918 Seelze
Talefon: 449 5137 8238-150

Beelze, 17.09.2014/541285/14/18728

Oxdex-No. :
Customar~No.,

Order~Coda:

Quantity:

Production Date: 02.8ep.2014

Expiry Date: 02.8ep.2019
Article/Product: 36733 Batch : SZBE205XV

(-)-Nicotine PESTANAL®

Reference Material (RM)

1. General Information

Formula: C10HLAN2 Molar mass: 162.23 g/Mole
CAS~No.: [54-11-5] Recomm. storage temp.: roomtemp.

Usage : Insecticide

The estimated uncertainty of a single measurement of the assay can be expected to be 0.5 % relative
(contidence level = 95%, n= 6) whereby the assay measurements are calculated by 100% minus found
impurities.

2. Batch Analysis

Identity (NMR) complying

Assay (GC) 99.1 area %
Refractive index (n 20/D) 1.5278

Date of Analysis 17.Sep.2014

3. Advice and Remarks

® The expiry date is based on the current knowledga and holds only for proper storage conditions in the
ordginally closed £lasks/ packagas.

¢ Whenever the container is opened for removal of aligout portions of the substance, the person handling the
substance must assure, that the integrity of the substance is maintained and proper records of all its
handlings are kept. Special care has to bg taken to avoid any contamination or adultaration of the substance.

® We herewith confirm that the dolivery is effected according to the technical delivery conditions agreed.

Particular properties of the products or the suitability for a particular area of application are not assured.
® We guarantee a proper quality within our Genexal Conditions of Sales,

Sigma-Aldrich Laborchemikalien GmbH
Quality Management SA-L.C

Al3

This document was produced elactronically and is valid without a signature P
(y;(r(’ fo 09 AG




Report No.: $-2016-03209 AM

Version: English
Page: 2{7 of 35
. h
Print date: Sept 24”7, 2016
GLC~-Method Analytical Department
Article : (-)-Nicotine
Article-No : 36733
Batch 1 SZBE20O5XV
Column : SP~1701, 30m, 0,32mm 4i.D., 1.0um Film
Inj.-Temp. 280°C
Det . ~Temp. 280°C - FID
oven-Temp. 150°C to 250°C (10°C/min) hold 20min
Split 1:100
Flow 1ml He/min
Inj.v. 0,2ul
Evaluation uncorrected
Operator Schulz
CHROMATOGRAMM
PA ol
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Area Percent Report
# Meas. Re Helght Area Area % |
1 8.60 8886.7 30157.3 99,16
2 8.96 1.0 5.2 0.02
3 9.19 7.1 27.L% 0.09
4 9.92 3.1 8.2 0.03
5 10.00 35.6 $9.0 0.33
6 10.25 1.1 5.0 0.02
7 10.61 2.5 13.7 0.04
8 13.31 5.0 18.2 0.06
9 16.56 11.1 61.8 0.20
10 2.3

19.49

16.1 0.05

4’;/5
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