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STUDY DIRECTOR'S STATEMENT

This study was conducted to the standards described in the United Kingdom Good
Laboratory Practice Regulations (S 1999 No. 3106 as amended S| 2004 No. 994) and the
OECD Principles of Good Laboratory Practice 1997 (ENV/MC/CHEM(88)17).

This study was also conducted in compliance with the United Kingdom “The Medicines for
Human Use (Clinical Trials) Regulations®, (S| 2004 No. 1031 and subsequent amendments).

| declare that this report fully reflects the raw data generated during this study.

m..z.zr..‘;..&!@.zaﬁ
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QA STATEMENT
QA parsonnel have examined the raw data related to the analysis of the samples from study
protocol number ABS/09/19 and their findings are detalled in ABS/09/19 QA-01 to 04, Their
findings were reported to the Study Director and management on the following dates:

Dates of
Audit

Date findirigs
reported to
Director

Date findings
réported to -

Management

Audit description

07-Feb-2019

07-Feb-2019 |

07-Feb-2019

07-Feb-2019

07-Feb-2019

Review of draft analyical profocol
Review of final analytical protocol

14-Feb-2019

14-Feb-2019

14-Feb-2019

Experimentsl audit sample preparation and
result processing.

27-Mar-2019

27-Mar-2019

03-May-2019

Review of raw data to final results

25-Apr-2019

25-Apr-2019

03-May-2019

Raview of draft report to raw data

16-May-2019

17:May-2019

17-May-2019

Review of final report after receipt of

sponsor's comments.

In addition to the detailed study-based audits a sefies of routine facility and processed-based
audits wére. alsd being conducted and reported t6 management during the course of this
study. Afull facility audit is conducted once.a year whilst specified facilities are audited on a
rolling schedulé.

The c;ztw data and the study report have been audited and the report acourately reflects the
raw data.

Diite: T s =
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1. INTRODUCTION

ABS Laboratories has determined the concentrations of nicotine in human plasma (lithium
heparin) samples, using high performance liquid chromatography with tandem mass
spectrometric detection (LC-MS/MS). Study samples were received as part of clinical
protocol number SM 18-01, entitled “Nicotine plasma concentrations and pharmacokinetics
of single doses of a non-tobacco-based nicotine pouches (ZYN®) compared with
conventional, tobacco-based Swedish snus and American moist snuff among current, daily
snus users". This report provides the results and supporting documentation for the analysis
of the study samples, as well as standard curve and quality control data.

A list of standard abbreviations used in this report is presented in Appendix 1.

2. EXPERIMENTAL

The support to be provided to the clinical study was described in the analytical protocol,
which is reproduced in Appendix 2.

All temperatures referenced in this report are nominal temperatures.
2.1. Method and Materials

2.1.1. Analytical Method

The analytical method was validated at ABS Laboratories, in accordance with the FDA
Guidance for Industry’ and the EMA Guideline on bioanalytical method validation®, in a
previous study™ “. Samples (100 uL) of Human Plasma (lithium heparin) containing the
analyte and internal standard were extracted using a liquid-liquid extraction procedure. The
extracted samples were analysed by an HPLC interfaced with an AB Sciex 4000 mass
spectrometer. Positive ions were monitored in the multiple reaction ion-monitoring (MRM)
mode. Quantification was performed by peak area ratio. Full details of the analytical
procedure are documented in the method SOP®.

All documents referenced are on file at ABS Laboratories.

2.1.2. Reference Standard

Identity Nicotine

Source Cerilliant

Supplier Sigma Aldrich

Batch No. FNO05131604

ABS CSR No. 18005

Potency 100% Supplied as a 1.00 mg/mL
solution in methanol

Expiry Date 31 May 2021

Storage Conditions Nominally -20°C

The first page of the certificate of analysis is reproduced in Appendix 3.
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2.1.3. Internal Standard

Identity Nicofine-D 4

Source . Cerilliant

Supplier Yorlab

Batch/Lot No. FN10221502

ABS CSR No. 18001

Potency 100% (Supplied as 100 pg/mL
certified solution in acetonitrile)

Expiry Date 30 November 2020

Storage Conditions Nominally -20°C

The first page of the certificate of analysis is reproduced in Appendix 4.

2.1.4. Chemical Structures

H
Analyte: Nicotine \[ ]
Formula: CioH1uN2 ™y N
MW 162.23 g/mol | &H,

o
N
Internal standard: Nicotine-D4
Formula: C1oH10DsN2
MW: 166.26 g/mol

2.1.5. Biological Matrix

Human Plasma, with lithium heparin as anticoagulant, was obtained from healthy volunteers
at ABS Laboratories. Human Plasma (lithium heparin) that was free of significant
interference was used to prepare calibration standards and quality control (QC) samples.

2.1.6. Calibration Standards and Quality Control Samples

Calibration standards ranging from 0.500 — 50.0 ng/mL were prepared on 13, 19 and 26
February, 5, 6 and 11 March 2019, from standard spiking solutions prepared on 11 February
2019.

QC samples at three different concentrations (1.50, 15.0 and 40.0 ng/mL) were prepared on
13 February 2019 from quality control spiking solutions prepared on 11 February 2019 and
subsequently stored at a nominal temperature of -20°C.

Copies of the batch record forms that document the preparation of these standard solutions
and QC samples, are stored in the raw data for this study.

2.2. Study Samples

2.21. Sample Source and Date of Receipt

The first study samples were collected on 7 January 2019. Study samples were received at
ABS, frozen on dry ice, on 13, 27 February and 12 March 2019 from Clinical Trial
Consultants, (Dag Hammarskjélds vaég 10B Uppsala75237 Sweden).

Page 8 of 263
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2.2.2. Sample Storage

Study samples were stored at a nominal temperature of -20°C for a duration not exceeding
65 days, prior to analysis. The validation study’ showed stability under these conditions for
246 days.

2.2.3. Sample Summary

The clinical protocol specified that a total of 36 subjects were to receive the following
treatments in accordance to a pre-determined randomised order:

1 = ZYN Smooth containing 6 mg nicotine per portion
2 = ZYN Smooth containing 8 mg nicotine per portion
3 = ZYN Wintergreen containing 6 mg nicotine per portion
4 = ZYN Smooth containing 6 mg nicotine per portion (lower lip)
5 = General PSWL (8 mg nicotine/g) 2x 1.0 g
6 = Longhorn Pouch Natural (12 mg nicotine/g) 1.5 g
7 = Longhorn Pouch Wintergreen (12 mg nicotine/g) 1.5g
Blood samples were scheduled to be taken at the following times:
Pre-dose (0), 5, 10, 15, 30, 60, 90, 120, 240, and 360 minutes post-dose.

Samples Subject No. of
(ldentified as Subject ID, Visit, Timepoint) , Sample ID  Samples
Specified in protocol to be received - 2520
Subject withdrew after the visit 2, therefore no visit 3 to 8 samples | 105 & 127 120
received

No samples received after visit 6, therefore no visit 7 and visit 8 samples | 129 & 134 40
received

No samples received after visit 7, therefore no visit 8 samples received 123 10
Individual samples not received: 129 Visit 4 15 minutes, 129 Visit 6 129, 133 3

4 hours and 133 Visit 4 15 minutes

Samples received - 2347
Total number of study samples analysed 2347

All study samples will be retained for at least three months after issue of this report. After
this period the Sponsor will be contacted for further sample retention or disposal instructions.

2.2.4. Sample Analysis

Samples for a given subject and visit were analysed in the same batch, except when
samples had to be reanalysed. Each batch consisted of a duplicate set of double blanks and
single blanks (zero standards), duplicate calibration standards containing 7 different non-
zero concentrations, duplicate low, medium and high concentration QC samples (equal to at
least 5% of the number of unknown samples in the batch).

2.2.5. Incurred Sample Reproducibility

To investigate incurred sample reproducibility approximately 10% of the analysed study
samples up to 1000 and 5% thereafter were reanalysed. Approximately half were randomly
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selected, the remainder were selected from the Cpmax region (60 minutes post-dose) and from
near the end of the elimination phase (4 hours post-dose). Full details of the sample
selection and reporting are documented in an SOP".

3. RESULTS
A summary of analysis batches performed in this study is presented (Table 1). Data from
rejected batches are not included in the report, but remain on file at ABS Laboratories..

Due to rounding procedures, recalculations using the results presented in this report may
differ slightly from the reported statistics.

3.1. Batch Acceptance Criteria

An analysis batch was considered acceptable if the following criteria were met:

+ The standard curve was constructed from at least 11 of the standard samples, excluding
the zero concentration standards. The back calculated concentrations for the standard
samples must be within £15% of the actual value, except at the lower limit of
quantification where +20% is acceptable.

« The accuracy of at least two thirds of the quality control concentrations had to be within
100 £15%. Half of the quality control samples at each concentration had to be within
100 £15%.

« At least half of the blank samples with internal standard and half of the blank samples
without internal standard, placed immediately before the calibration standards, had to be

free of interference. Interference is defined as a detectable response, at the retention
time of the analyte, greater than 20% of the mean response of the lowest concentration

(LLOQ) standards.
Of the 38 analysis batches performed in this study 37 met the acceptance criteria.

3.2. Quality Control Sample Analyses (Inter-Batch Precision and Accuracy)

Inter-batch precision (CV) and accuracy results for QC samples prepared at low, medium
and high QC concentrations are summarised in Table 2. Precision was less than or equal to
3.2% and mean accuracy ranged from 99.9 to 102.1%.

3.3. Calibration Standard Concentrations
Back-calculated calibration curve standard concentrations are provided in Table 3. Mean
accuracy ranged from 96.6 to 102.0%.

3.4. Standard Curve Parameters

Standard curve parameters from 37 successful analytical batches are provided in Table 4.
The correlation coefficient (r) was greater than or equal to 0.9986. A representative
calibration curve is shown in Figure 1.

3.5. Study Sample Concentrations
Study sample concentrations are provided in Table 5.

Study samples with determined concentrations below that of the LLOQ of the standard curve
are reported as being <LLOQ ("Less than the Lower Limit of Quantification").
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3.6. Reanalyses

3.6.1. Incurred Sample Reproducibility

The incurred sample reanalysis results are shown in Table 6. The differences between the
original and repeat results of all 169 samples reanalysed were within 20% of the mean of the
original and repeat results. The acceptance criterion, for incurred sample reanalysis, states
that the differences for two thirds of the reanalysed samples have to be within 20% of the
mean of the original and repeat results. This acceptance criterion was therefore met.

3.6.2. Reanalyses for Analytical Reasons

After initial analysis, study samples that were identified for reanalysis due to analytical
reasons, were reanalysed singly. These samples are identified in Table 7.

3.6.3. Reanalyses for Non-analytical Reasons

After initial analysis, study samples that were identified for reanalysis due to non-analytical
reasons, were reanalysed in triplicate. These samples are identified in Table 8.

4. RAW DATA AND CHROMATOGRAMS

The individual result tables for all accepted analysis batches are presented in Appendix 5.
Chromatograms from a minimum of 5% of the subjects are provided in Appendix 6,
containing all the chromatograms from analysis batch IDs 20190304CF1 and 20190304CF2.

5. COMMENTS AND NOTES

The protocol stated that a carryover blank sample, with no internal standard would be
included after each of the highest calibration standards. After Batch 2 the carryover blanks
were extracted as reagent blanks. The reagent blanks were used to avoid any issues with
endogenous levels of nicotine present in the plasma.

6. ARCHIVES

All raw data, associated data, and the report are archived at ABS Laboratories according to
the SOP in effect during the conduct of the study.

7. COMPUTER APPLICATION PROGRAMS

Computer application programs used to aoguire and derive data for this study included
NuGenesis 7.1 (Waters), AB Sciex Analyst™ 1.6.1 (for API 4000), Waters Vision Publisher
7.1 SR6 and Microsoft® Excel.
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APPENDICES
Appendix 1.  List of abbreviations
List of Abbreviations
ABS Advanced Bioanalytical Service
AB Applied Biosystems
APl atmospheric pressure ionisation
°C degree Celsius (centigrade)
CDER Center for Drug Evaluation and Research
CHEM Testing of Chemicals
CHMP Committee for Medical Products for Human Use
CSR Compound storage record
cv coefficient of variation (relative standard deviation)
EDTA ethylenediaminetetraacetic acid
EMA/JEMEA European Medicines Agency
EWP Ethics Working Party
ENV Environment v
FDA US Department of Health and Human Services Food and Drug Administration
g gram
GLP Good Laboratory Practice . .
HP Human Plasma
HPLC high performance liquid chromatography
ID identification .
ISR incurred sample reanalysis
L litre
LC liquid chromatography
LLOQ lower limit of quantification
MC Member Country
mg milligram
mins minutes
mL millilitre
MRM multiple reaction monitoring
MS mass spectrometry
MW molecular weight
n number of data
'ng nanogram
NIC nicotine
No. number
OECD Organization for Economic Cooperation and Development
QcC quality control
r correlation coefficient
Sl Statutory Instrument
SOP standard operating procedure
STD/Stds standard
Stds calibration standards
Mg microgram
u.s./US United States of America
\' Validation
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Appendix 2.  Analytical protocol
oV ;-,’. ABS Laboratories Ltd
alh e BioPark
oee @ seo Broadwater Road
.‘,‘, S Welwyn Garden City
TN Herts ALT 3AX
United Kingdom
www.absiabs.com
_ AB Tel: +44 (0) 1707 358666
LABORATORIES Fooc: +44(0) 1707 358867
Analytical Protocol
Study Number ABS/09/18
Determination of Nicotine in Human Plasma Samples from Swedish Match Clinical
Protocof No. SM 18-01
Sponsor: Swedish Match
SE-Box 17037
104 62 Stockholm,
Sweden
Sponsor’s Clinical Protocol Number: SM 18-01, Final 3.0 16Jan2019
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Oatamination
p— mhhﬂphmm \l\ ABS

SIGNATURE PAGE

ABS Laboratores

Only subjecis who give thelr informed consent will participate in the clinical triel. ABS
Laboratorias will be informed, as scon as practicable, of any subjects who withdraw thalr
consent and do not wish any samples taken so far to be analysed.

The varsion of the clinical protocol specified on the title page Is the most recent version and
ABS Laboratoriaz will be supplied with any updates or amendmenis and that these
mmmmmmmmmmwmwmx |

not axcesd

or contradict the requirements set out in the dinical protocol. | will inform ABS Laboratories Iif
relevant sections in the clinical protocol are updated or amended,

. -
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Determination of nicoting in human plasma samples
ABS Analytical Prolocol ABS/09/19

LLEoRATORINE

1 CONTACT DETAILS
Study Director

Test Facility Management

Sponsor’s Study Monitor

Receipt of Data

2 QUALITY STATEMENT

This study will be conducted to the standards described in the United Kingdom Good
Laboratory Practice Regulations (S 1989 No. 3106 as amended Si 2004 No. 984)
and the OECD Principles of Good Laboratory Practice 1987 (ENV/MC/CHEM(28)17).

This study will also be conducted in compliance with the United Kingdom “The
Medicines for Human Use (Clinical Trials) Regulations”, (S1 2004 No. 1031 and

subsaequent amendments).
Study based inspections will be carried out on this study by ABS Laboratories Quality
Assurance as follows:
1. The experimental phase inspection for this study will be the analysis of one
batch of samples.
2. Raw data to final results tables will be audited prior to the Issue of any final
results to the sponsor.
3. The analytical report and the study file will be audited.
4. Various aspects of this study may also be audited during process audit
inspections.
5. Inspections and audits will be carried out by parsonnel independent of the

staff involved in this study.
3 OBJECTIVE

The determination of nicotine in, human plasma samples from Swedish Match
Protocol No. SM 18-01 entitled “Nicotine plasma concentrations and
pharmacokinetics of single doses of a non-tobacco-based nicotine pouches (ZYN®)
compared with conventional, tobacco-based Swedish snus and American moist snuff
among current, daily snus users.”

4 SCHEDULE

Anticipated Experimental Start Date: February 2019
Anticipated Experimental Completion Date: April 2019
Anticipated Draft Report Date: May 2019
Page30f 8
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Determination of nicotine in human plasma samples

ABS Analytical Protocol ABS/08/19

5
51

EXPERIMENTAL
Test Method

Concentrations of nicotine will be determined in the samples
d and validated by ABS Laboratories'?. The methad Is documented

using an analytical

method
in SOP No. 5-86.4° (and subsequent amendments).
82 Reference Compounds
Identity - Nicotine
Source .Cerilllant
Supplier Sigma Aldrich
Batch No. FN0S5131604
ABS CSR No. 18003
Patancy 100% (supplled as a 1,00 mg/mL
. sofution In methanol)
Explry 31 May 2021
Storage Conditions | Nominaily -20°C
Other appropriate in-date batches of reference compounds may be used. Full details
including certificates of analysis of the actual reference compounds usad will be
included in the final report.
53  Internal Standerd
Identity Nicotine-D,
Source Cerllliant
Supplier Yorlab
Batch No. FN10221502
ABS CSR No. 18001
Potency 100% (supplied as 100 pg/mL
certified solution In acetonitrile)
Expiry 30 November 2020
" Storage Conditions | Nominally -20°C
Other appropriate In-date batches of compound may be used, Full details including
certificates of analysis of the actual reference compounds used will be Included in the
final report. -
84 Biologlcal Matrix
Blank human plasma, with lithium heperin as anticoagulant, will be supplied from
healthy volunteers by ABS Laboratorles or another appropriate source. Human
plasma (lithium heparin), free of significant Interference, will be used to prepare
calibration standards and quality control (QC) samples.
55 Test Samples
This is open, randomizad, seven-way cross-over, single dose

study design
administration, The study Is therefore not blinded.
Number of samples Approximately 2520 humen plasma samples
expected:

Page40f8
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Study design: 36 subjects are expected to receive the following:
1= ZYN Smooth containing 6 mg nicotine per portion
2= ZYN Smooth containing 8 mg nicotine per portion
3= ZYN Wintergreen containing 6 mg nicotine per portion

4= ZYN Smooth containing 6 mg nicotine per partion
(lower lip)

5= General PSWL (8 mg nicotine/g) 2x1.09
6= Longhorn Pouch Natural (12 mg nicotine/g) 1.5 g
7= Longhomn Pouch Wintergreen (12 mg nicotine/g) 1.5 g

Blood samples are scheduled to be taken at the following fimes:
Pre-dose (0} and at 5, 10, 15, 30, 60, 90, 120, 240 and 360 minutes post-dose.
All samples received will be analysed. Samples will be shipped by the clinic on dry

ice and on arrival at ABS Laboratories will be stored at a nominal temperature of
-20°C, until analysis.
56 Calibration Standards and Quality Control (QC) Samples
Calibration standards will be prepared and used which contain the following nominal
concentrations, in pooled human plasma:
Concentration of nicotine, ng/mL
0.00 | 0500 1.00 | 200 | 500 | 100 | 200 [ 500
Calibration standards may be prepared in bulk and stored in portions under

conditions of known stabiiity. Calibration standards at each concentration will be
analysed in duplicate in each analysis batch,

Quality control (QC) samples will be used which contain the following nominal
concentrations, In pooled plasma:

Concentration of nicotine, ng/mL
1.50 | 15.0 1 w0
If the concentrations of the QC samples prove to be inappropriate, then QC samples
at additional concentrations will be prepared, inciuding a dilution QC sample if
required. Quality control samples will be stored in portions at a nominal temperature
of ~20°C. Duplicate quality contro! samples will be inciuded in each analysis batch.

8.7  Analysis Batches

Study samples will be analysed in separate uniquely labelled batches. Samples will
be analysed in time profile order. Each analysis batch will include the foflowing:

A blank sample wilhout IS (double blank)

A set of calibration standards (including single blank)
A carry-over blank

A QC sample

Study samples with QC samples interspersed

A QC sample

DB WN -
GemtE N
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7. A biank sample without IS (double blank)
8. A set of callbration standards (including single blank)
9. A camy-over blank
Initialy the samples will be analysed once. if the sample volume Is small or the
sample concentration is believed to be over-rangs, the initial analysis may be done
using a diiuted sample.

Samples may be re-analysed for the reasons listed in SOP 1-14,

58 Incurred Sample Reproducibility
Ta Investigate incurred sample reproducibility 10% of the analysed study samples up
to 1000 and 5% theresfter will be reanalysed. As 2520 samples are anticipated, 178
samples are anticipated for reanalysis. Thesa samples will be selected and reported
according fo ABS SOP 1-14, .

5.0 DataHandling

pldeioaymaAndydLM\MllbeuudprukhWaﬂmmdformm
of concentrations. The concentrations of the analyte in the samples will be
determined using a weighted least squares (1/x°) linear regression on the peak area
ratios from the caiibration standards. The purity of the test material will be taken Into
account, Zero concentration callbration standards will not be included in the
mmﬁudm‘ of the standard curve. Concentrations will be reported to 3 significant

6 ANALYSIS BATCH ACCEPTANCE CRITERIA

The calibration standards must have a back-calculated accuracy within 100 £15%,
wmmelmlmaqmmmm(uoo)mnmubommm
The standard curve must be constructed from at least three quarters (i.e.- 11)aftho
callbration standards, exciuding the zero concentration calibration standards. If both
of the calibration standards at the lower imit of quantification are rejected then this
particular analytical batch will have a raised LLOQ, corresponding to the lowest
acceptable calibration standard. Samples with determined concentrations below the
raised LLOQ will be re-analysed, if sufficient sample remains.
Duplicate quallty control samples at low, medium and high concentrations will be
Inciuded in each analysis baich., The accuracy of at least two thirds of the quality
control samples must be within 100 £15%. Half of the quality control samples at each
concentration must be within 100 £15%.

Atleutha"ofﬂnﬂar*umpboerNumlﬂndardmdlnlafﬂnbhnkwnplu
without internal standard, placed immediately before the calibration standards, must

be free of interference. Interference is defined as a detectable response, at the
retantion time of the analyte, greater than 20% of the mean response of the lowest
concentretion (LLOQ) standards.

7 RECORDS
Documentation at the test facility will inciude, but not be restricted to, the following

1. Sample recelpt records
§. wmammmmmm;
4. Chmmatogrms

Page 6 of B
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5. Raw data entered on study specific proformas
6. Derived data

7. Plasma control data

8. Calibration data

8 REPORTING

The sponsor will be provided with a draft report in order to make comments. The
report will include, but will not be restricted to, the following:

The title of the study

The objectives stated in the approved protocol

The identity of the reference compounds including detalls of their origin,
purity and stability

The name and address of the

The name and address of the test faciiity and the dates on which the study
was started and completed

The signature of the Study Director accepting responsibility for the validity of
the report

Any unforeseen circumstances, which may have affected the quality or
integrity of the study

A description of the method and materials used

A summary of results

. Results including QC data, calibration data and determined concentrations in
the study samples

11. A discussion of the results

12. The location of all the raw data and the final report

13. Data on the analytical method conditions used including representative

. chromatograms from a minimum of 5% of the subjects

14. A Quality Assurance statement

4 Jagensrariey

0P N o s wps

When the sponsor's comments are received a final report will be produced. The
sponsor will receive one bound and one electronic (PDF) copy of the final report.
Although procedures are in place to make sure that the PDF copy of the final report
is a true copy the insertion of the signatures does not comply with 21CFR.11.

9 PATIENT SAFETY AND EXPEDITED REPORTING OF ANOMALOUS RESULTS

Since the samples are being analysed after the administration fo each subject is
complete, it is not considered necessary to expedite the reporting of any anomalous
results.

If urgent analysis of any samples s required due to an unexpected patient safety
issue, then such samples may be analysed outside of the requirements of this
protocol, if meeting the requirements of the pratocol would cause an unacceptable
delay. The requirements for such analysis and the reporting of results will be agreed
with the sponsor when the request for the urgent analysis is made.
10  ARCHIVE

The study file, containing alt the study raw data and a copy of the final report, will be
archived within 3 monthe of issuing the final report. After approximately two years

(one MHRA inspection cycle), the study file will be transferred to the sponsor for
storage. Some of the items will be supplfied electronically on CD in PDF format.

Page 7 of 8
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ABS Analytcal Protocol ABE/0S/18 ¥ T
When the study file has been transferred to the sponsor, ABS Laboratories will only
have a copy of the clinical protocol and the final analytical report in its GLP archive,
The remaining test samples ant stock solutions will be stored under appropriate
conditions and retained for 3 months after submission of the final report. At this time
the sponsor will be contacted to ascertain whether continued storage is necessary.
ABS Laboratories reserves the right to charge for sample storage after this time,

11 REFERENCES
1 Validation Report: VINIC/HP/A - The Partial Validation of an LC-MS/MS Method
for the Determination of Nicotine in Human Plasma using Microtitre injection
Plates. Study Director: Paul Baker.

2 Validation Report: VINIC/HP — The Validation of an Analytical Method for the
Determination of Nicotine in Human Plasma uging LC-MS/MS. . Study Director:

Laura McMeekin.
3 SOP-5-85.4: Determination of Nicotine in Human Plasma by LC-MS/MS.

4 SOP 1-14: Guidelines for Performing Repeat Analyses.
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Appendix 3. Certificate of analysis for nicotine (ABS CSR No. 18005)

‘ . BoosS
mnm
Certified Reference Material - Certificate of Analysis
(S)-(-)-Nicotine, Primary Standard
e s L)
Expiration: May 2021 q éH
. (S)()-Nicoting in s

Packeging: mhzmmwmlmm
containing not less than 1 mL of certificd
Storo wnopened in froezer (-10
Ambient. See Stability

dad meets e ]
ph 80 unbraken chaik of comparisons.
propar ri¢ ave id requirements. All calibrtions wilize NIST
tcooeable weighs which are cafibrated axtersally by o it cat m-um«mmu*u
of & ok o
28y Lo --v ‘ the hal: & 1)
P d for this]
+ Fill whome is agh 5 veiog qurakified and
3 It s verifiod agal N sy preparcd calib ik foally i
¢+ Bxhow identified snd h of muiiiple snalyticed Spectral dua 2
peges of tais COA. The density and ruaneciol Mass Dalanee Purity Pactoe is traceable 1 the 1 and high d
qealificacion ond

Cerilliant certifies that this standerd mests the specifications stated in this certificate and wairants this product to meet the stated
Wm-mmmﬂmaﬁw&mw”mm Product should be used shortly after
opening to avoid concentratiop char o & Warranty does not apply to ampoules stored after opening.
.}!!.Aa July 22, 2016
= Darron Ellsworth, Quality Assurance Manager Date

Cerillion Comporotion 811 Polomo Drive, Solle A, Bound Rock, TX 78665 8008487837 / 5122389974
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Appendix 4.  Certificate of analysis for nicotine-D4 (ABS CSR No. 18001)

N4

© gt
Certified Reference Maseriaf - Certificate of Analysis ™™

(#)-Nicotine-Dy, Primary Standard

Latt mlomm
Paciaging: Sétuthon in 2 L. sher ISP Typs | gats smpoiste
_ Muuﬁlnwmsyaﬁ )
Storage: Sioreaicpensd tn reaer (10 Co B ). )7
Shipping: Am See Stability Secdoa, e,
Tetended Use: thu P calibrutién, snd quintification of the
muwi‘-wmuq
Instructiansfor User MM Buﬂxjddm
spingin mwuanp&qﬂmx{wquumm
sow M disow B S s vh

M“ ,,__umu;-a‘u @&Amm

1 ol
saquence.

i

d %mﬁ“ﬁﬂmﬂh&«ﬁmﬁmumtu ‘ mu ‘“'_- b it o
: : 4 ighot ko nch ma s el datiuicnt sd

Cerilliant Séstifies thak this stindard meets dhe sposifictions stated in this certificste ind warrasits this prodacs (0. mieet i stafed
acceptance eritesia through the expieation/retest dete when stored unopened as recommended. Product should bo usod shanty after
mw«rwmm changes due to evaporstion. Warrarity does ot apply 1o ampoules storéd sfter opening,

Cadlions Cosporviion 1V Pedoro Drive, Sabo A, Roind Roek, Tk 78685 BODS4B2837 7 $123480974
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Appendix 5. Result tables
The batch ID is given at the top left hand corner of the page for each table.
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STUDY DIRECTOR'S STATEMENT

This: study ‘was conducted to the standards described In the United Kingdom Good
Laboratory Practice Regulations (S 1999 No, 3106 as amended SI 2004 No. 994) and the
OECD Principles of Good Laboratory Practice 1997 (ENV/MC/CHEM(98)17):

This study was also conducted in compliance with the United Kingdom “The Medicines for
Human Use (Clinical Trials) Regulations®, (S] 2004 No. 1031 and subsequent amendments).

| declare that this report fully reflects the raw data generated during this study.
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QA STATEMENT

QA personnel have examined the raw data related to the analysis of the samples from study
protocol number ABS/10/19 and their findings are detailed in ABS/10/19 QA-01 to 03. Their
findings were reported to the Study Director and management on the following dates:

Date findings

Dates Date findings
g | ogessy | reportedto | Auditdescription

Director Management

07-Feb-2019 | 12-Feb-2019 12-Feb-2010 Review of draft analytical protocol
12-Feb-2019 | 12-Feb-2018 Review of final analytical protocol
09-Apr-2019 | 09-Apr-2019 | 25-May-2019 | Review of raw data to final resulfs
02-May-2019 | 02-May-2019 | 25-May-2019 | Review of draft report to raw data

” y Review of final report as no changes
30-May-2019 | 30-May-2018 | 30-May-2019 requested by sponsor.

In addition to the detailed study-based inspections a series of routine facility and processed-
based inspections were also being conducted and reported to management during the
course of this study. A full facility audit is conducted once a year whilst specified facilities
are audited on a rolling schedule.

The raw data and the study report have been audited and the report accurately reflects the
raw data.

Date: <X M1, 22 \ T
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1. INTRODUCTION

ABS Laboratories has determined the concentrations of salicylic acid in human plasma
(lithium heparin) samples, using high performance liquid chromatography with tandem mass
spectrometric detection (LC-MS/MS). Study samples were received as part of clinical
protocol number SM 18-01 entitled “Nicotine plasma concentrations and pharmacokinetics of
single doses of non-tobacco based nicotine pouches (ZYN®) compared with conventional,
tobacco-based Swedish snus and American moist snuff among current, daily snus users".
This report provides the results and supporting documentation for the analysis of the study
samples, as well as standard curve and quality control data.

A list of standard abbreviations used in this report is presented in Appendix 1.

2. EXPERIMENTAL
The support to be provided to the clinical study was described in the analytical protocol,
which is reproduced in Appendix 2.

All temperatures referenced in this report are nominal temperatures.
2.1. Method and Materials

2.1.1. Analytical Method

The analytical method was validated at ABS Laboratories, in accordance with the FDA
Guidance for Industry' and the EMA Guideline on bioanalytical method validation®, in a
previous study’. Samples (50 pL) of human plasma (lithium heparin) containing the analyte
and internal standard were extracted using a protein precipitation extraction procedure. An
aliquot of the supernatant was diluted with mobile phase A and analysed by an HPLC
interfaced with an AB Sciex API4000 mass spectrometer. Negative ions were monitored in
the multiple reaction ion-monitoring (MRM) mode. Quantification was performed by peak
area ratio. Full details of the analytical procedure are documented in the method SOP”.

All documents referenced are on file at ABS Laboratories.

2.1.2. Reference Standard

Identity Salicylic acid
Source Cerilliant
Supplier Sigma-Aldrich
Batch No. FNO1141601
ABS CSR No. 18027
Potency 1 mg/mL solution
Expiry Date 31 January 2021
Storage Conditions -20°C

The certificate of analysis is reproduced in Appendix 3.
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2.1.3. Internal Standard

Identity Salicylic acid-D4
Source Cerilliant
Supplier Sigma-Aldrich
Batch/Lot No. FN08011801
ABS CSR No. 18028
Potency 100 pg/mL solution
Expiry Date 31 October 2019
-20°C

Storage Conditions

The certificate of analysis is reproduced in Appendix 4

2.1.4. Chemical Structures

Analyte: Salicylic acid
Formula: C7HsOs
MwW: 138.12 g/mol
O
OH
OH
Internal standard: Salicylic acid-D4
Formula: C7H;D40;
MW: 142.15 g/mol
D O
D
OH
D OH
D

2.1.5. Biological Matrix

Human plasma, with lithium heparin as anticoagulant, was obtained from volunteers at ABS
Laboratories. Human plasma (lithium heparin) was used to prepare quality control (QC)
samples, calibration standards were prepared in surrogate matrix (5% BSA in PBS).

2.1.6. Calibration Standards and Quality Control Samples

Calibration standards ranging from 10.0 — 1000 ng/mL were prepared fresh each day of
analysis on 20, 21, 22, 25 and 28 March 2019, from standard spiking solutions prepared on

18 March 2019.
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QC samples at three different concentrations (30.0, 400 and 800 ng/mL) were prepared on
19 March 2019 and subsequently stored at -20°C. The standard spiking solutions used were

prepared on 18 March 2019.

Copies of the batch record forms that document the preparation of these standard solutions
and QC samples, are stored in the raw data for this study.

2.2. Study Samples

2.2.1. Sample Source and Date of Receipt

The first study samples were collected on 14 January 2019. Study samples were received
at ABS, frozen on dry ice, 13 February 2019, 27 February 2019 and 12 March 2019 from
CTC Clinical Trial Consultants AB, (Dag Hammarskjolds vag 10B, SE-752 37 Uppsala,

Sweden).

2.2.2. Sample Storage
Study samples were stored at a nominal temperature of -20°C for a duration not exceeding
73 days, prior to analysis. The validation study’ showed stability under these conditions for

97 days.

2.2.3. Sample Summary
The clinical protocol specified that a total of 36 subjects were to receive the following
treatments:

36 subjects were expected to receive the following:
1 = ZYN Smooth containing 6 mg nicotine per portion
2 = ZYN Smooth containing 8 mg nicotine per portion
3 = ZYN Wintergreen containing 6 mg nicotine per portion
4 = ZYN Smooth containing 6 mg nicotine per portion (lower lip)
5 = General PSWL (8 mg nicotine/g) 2x1.0g
6 = Longhorn Pouch.Natural (12 mg nicotine/g) 1.5 g
7 = Longhorn Pouch Wintergreen (12 mg nicotine/g) 1.5g
Blood samples were scheduled to be taken at the following times:
Pre-dose (0), 5, 10, 15, 30, 60, 90, 120, 240, and 360 minutes post-dose.

Samples received from the ZYN Wintergreen and Longhorn Pouch Wintergreen dosing
occasions were analysed for salicylic acid. The following time-points were selected for
salicylic acid analysis:

Pre-dose (0) and at 15, 30, 60, 90, 120, 240 and 360 minutes post-dose.
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Samples Subject No. of
(Identified as Subject, Time, Period) Sample ID  Samples
Specified in protocol to be received - 576
Subject withdrew after visit 2, therefore no samples received 105 & 127 32
No samples received after visit 6, therefore no visit 7 and 8 samples | 129 & 134 16
received
No samples received after visit 7, therefore no visit 8 samples received 123 8
Individual samples not received: 129 and 133 Visit 4, 15 minute 129, 133 2
Samples received - 518
Total number of study samples analysed 518

All study samples will be retained for at least three months after issue of this report. After
this period the Sponsor will be contacted for further sample retention or disposal instructions.

2.2.4. Sample Analysis

All samples, for a given subject, were analysed together in a single batch except when
samples had to be reanalysed. Each batch consisted of a duplicate set of double blanks and
single blanks(zero standards). Duplicate calibration standards containing 8 different non-
zero concentrations and duplicate low, medium and high concentration QC samples (equal
to at least 5% of the number of unknown samples in the batch).

2.2.5. Incurred Sample Reproducibility

Approximately 10% of the analysed samples (53) were selected for reanalysis.
Approximately half of the samples were randomly selected. The remainder were selected
from the C,,x region (60 minutes post-dose) and from near the end of the elimination phase
(6 hours post-dose).

3. RESULTS

A summary of analysis batches performed in this study is presented (Table 1). Data from
rejected batches are not included in the report, but remain on file at ABS Laboratories.

Due to rounding procedures, recalculations using the results presented in this report may
differ slightly from the reported statistics.

3.1. Batch Acceptance Criteria
An analysis batch was considered acceptable if the following criteria were met:

« The standard curve was constructed from at least 75% (12) of the standard samples,
excluding the zero concentration standards. The back calculated concentrations for the
standard samples must be within +15% of the actual value, except at the lower limit of
quantification where +20% is acceptable.

« The accuracy of at least two thirds of the quality control concentrations had to be within
100 £15%. Half of the quality control samples at each concentration had to be within
100 £15%.

« At least half of the blank samples with internal standard and half of the blank samples
without internal standard, placed immediately before the calibration standards, had to be
free of interference. Interference is defined as a detectable response, at the retention
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time of the analyte, greater than 20% of the mean response of the lowest concentration
(LLOQ) standards.

Of the 10 analysis batches performed in this study all 10 met the acceptance criteria.

3.2. Quality Control Sample Analyses (Inter-Batch Precision and Accuracy)

Inter-batch precision (CV) and accuracy results for QC samples prepared at low, medium
and high QC concentrations are summarised in Table 2. Precision was less than or equal to
5.3% and mean accuracy ranged from 101.3 to 104.4%.

3.3. Calibration Standard Concentrations
Back-calculated calibration curve standard concentrations are provided in Table 3. Mean
accuracy ranged from 99.1 to 101.0%. .

3.4. Standard Curve Parameters

Standard curve parameters from the 10 successful analytical batches are provided in
Table 4. The correlation coefficient (r) was greater than or equal to 0.9992. A
representative calibration curve is shown in Figure 1.

3.5. Study Sample Concentrations
Study sample concentrations are provided in Table 5.

Study samples with determined concentrations below that of the LLOQ of the standard curve
are reported as being <LLOQ ("Less than the Lower Limit of Quantification”).

3.6. Reanalyses

3.6.1. Incurred Sample Reproducibility

The incurred sample reanalysis results are shown in Table 6. The differences between the
repeat and original results for all of the 53 samples reanalysed was within 20% of the original
result. The acceptance criterion for incurred sample reanalysis states that the differences for
two thirds of the reanalysed samples have to be within 20% of the original results, was

therefore met.

3.6.2. Reanalyses for Analytical Reasons
There were no reanalyses for analytical reasons.

3.6.3. Reanalyses for Non-analytical Reasons

After initial analysis, study samples that were identified for reanalysis due to non-analytical
reasons, were reanalysed in triplicate. These samples are identified in Table 7.

4. RAW DATA AND CHROMATOGRAMS

The individual result tables for all accepted analysis batches are presented in Appendix 5.
Chromatograms from a minimum of 5% of the subjects are provided in Appendix 6,
containing all the chromatograms from analysis batch ID 20190320CF2.

5. COMMENTS AND NOTES

The protocol incorrectly stated that calibration standards would be prepared in control
human plasma. As salicylic acid is an endogenous compound the calibration standards were
prepared in surrogate matrix (5% BSA in PBS), as detailed in the analytical method".
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For clarity blank samples without IS (double blanks), single blanks and carryover blank
samples, were prepared using surrogate matrix as described above.

6. ARCHIVES

All raw data, associated data, and the report are archived at ABS Laboratories according to
the SOP in effect during the conduct of the study.

7. COMPUTER APPLICATION PROGRAMS

Computer application programs used to acguire and derive data for this study included
NuGenesis 7.1 (Waters), AB Sciex Analyst® 1.6.1, Waters Vision Publisher 7.1 SR6 and
Microsoft® Excel.

8. REFERENCES

1. Guidance for Industry — Bioanalytical Method Validation (CDER, May 2001)

2. Guideline on bioanalytical method validation. 21 July 2011. EMEA/CHMP/EWP/
192217/2009. Committee for Medical Products for Human Use (CHMP)

3. Validation Protocol: V/SAc/HP - The Validation of an Analytical Method for the
Determination of Salicylic Acid in Human Plasma using LC-MS/MS. Study
Director: John Allanson.

4, SOP-5-155.0: Determination of Salicylic Acid in Human Plasma using
LC-MS/MS.
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APPENDICES
Appendix 1.  List of abbreviations
List of Abbreviations
ABS Advanced Bioanalytical Service
AB Applied Biosystems’
API atmospheric pressure ionisation
BRF Batch record form
BSA Bovine Serum Albumin
°C degree Celsius (centigrade)
CFR Code of Federal Regulations
CSR Compound storage record
Ccv coefficient of variation (relative standard deviation)
EMA European Medicines Agency
FDA US Department of Health and Human Services Food and Drug Administration
GCLP Good Clinical Laboratory Practice
GCP Good Clinical Practice
GLP Good Laboratory Practice
h hour
HPLC high performance liquid chromatography
ID identification
IS internal standard
ISR incurred sample reanalysis
L litre
LBN Laboratory batch number
LC liquid chromatography
LLOQ lower limit of quantification
mg milligram
mL millilitre
MRM multiple reaction monitoring
MS mass specirometry
MW molecular weight
n number of data
N/A not applicable
ng nanogram
No. number
Nos. numbers
OECD Organization for Economic Cooperation and Development
PK pharmacokinetic
PBS. Phosphate Buffered Saline
QcC quality control
r correlation coefficient
SD standard deviation
Sl Statutory Instrument
SOP standard operating procedure
STD standard
Temp temperature
_bg microgram
Appendix 1 Page 33 of 111
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Appendix 2.  Analytical protocol

A6 ABS Laboratories Ltd
gt BoPark
o> @ oo Broadwater Road
EVIRe Welwyn Garden Clty
244 : Mot ft ok
ABS Fire
Tol: +44 (0) 1707 388668,
Analytical Protocol
Study Numiber ABS/1019
oot o G A il S i i e o
qmn«ooan,o.m‘1w'-

Sponsor: Swedish Match
SE-Box 17037
104 62 Stockhoim,
Sweden

Sponsor's Clinical Protocol Number: 'SM18-01; Final 3.016Jan2019

Poge 1918
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SIGNATURE PAGE

ABS Laboratories

Approved by the Study Direclor,

Swedish Match

Only subjects who give their informed consent will participate in the chinical trial. ABS
Laboratories will be informed, as soon as praclicable, of any subjects who withdraw their
consent and do not wish eny samples taken 8o far to bs analysed.

mmamanwwmmmmmnummmm

ABS Laboratories will be supplied with any updates or amendments and that these
amendments will havemeemdmememryngulubryapprovd!(whuo applicable). |
have reviewed this analytical protocol and confirm that the work described does not exceed
or contradict the requirements set out in the clinical protocol. | will inform ABS Laboratories if
relsvant sections in the clinical protocol are updated or amended,

Sponsor, Mikae! Staaf

Signature ...
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Datermination of saficylic acid in human plasma samples .»e"r AB S
ABS Anaiytical Protocol ABSH 0119 ,,mm

1 CONTACT DETAILS
Stugy Director

Test Facility Management

Sponsor’s Study Monijtor

Receipt of Data

2 QUALITY STATEMENT
This stutly will bs conducted to the standards described in the United Kingdom Good

Laboratfory Practice Regulations (S 1988 No. 3106 as:amended 8i 2004 No, 884)
and the OECD Principles ‘of Good Laboratory Practice 1997 (ENVIMCICHEM(DB)W)

This -study will alsd be conducted in compliance with the United Kingdom “The
Medicines for Human Use (Clinical Trials) Regulations®, (S1 2004 No. 1031 and
subsequent amendmanis).

Study based inspections will be carried out on this study by ABS Laboratories Qualﬂy
Assurance as follows:

1. The experimental phase inspéction for this study will be the analysis of one
bateh of sarnples. , w
Raw data to final resuits tables will be audited. prior to the issue of any final
results to the sponsor.

The analytical report and the study fils will be audited. )
Various aspects of this study may also be ‘audited -during process .audit
inspections.
Inspections and ‘audits will be carried out by personnel independent of the
staff involved in this study.
3 OBJECTIVE
The determination of salicylic acid in hHuman plasma samples from Swedish Match
Protocol No. SM 1801 enfitled “Nicoline plasma concenirations and
phaitmacokinetics of single doses of a hon-tobacco-baséd nicsdtine pouchies (ZYNG)
compared with conventional, tobaoco-buod Swedish snus and American moist snuff
among current; daily snus users.”

o AN

4  SCHEDULE
Anticipated Experimental Start Date: February 2019
Anticipatsd Experimerital Completion Date: Aptil 2018
Anticipated Draft Report Date: May 2019
Page 3ol 8
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Determinsiion of saficylic acid in human piesms ssmples
ABS Anshytical Protocol ABS/0/19

£ABS

Asl

5
5.1

83

854

55

EXPERIMENTAL
Test Method

Concentrations of salicylic acid will be determined in lho samples usmy an analytical
method developed and validated by ABS Laboratories'. The method is documented
in SOP No. 5-155.0° (and subsequent amendments).

Reference Compounds

Salicylic acid
Cerilliant
Sigma-Aldrich
FN01141601
18027

1 mg/ml.

31 January 2021
-20°C

Supplier

Other appropriate in-date batches of reference compounds may be used. Full details
including certificates of analysis of the actual reference compounds used will be
included in the final report.

Internal Standard

identity
Source

Supplier

Batch No.

ABS CSR No.
Potency

Expiry

Storage Conditions

Salicylic acid-D4
Cerilliant
Sigma-Aldrich
FN08011801
18028

100 pg/mlL

31 October 2019
-20°C

Other appropriate in-date batches of compound may be used. Full details including
certificates of analysis of the actual reference compounds used will be included in the
final report.

Biological Matrix

Btank human plasma, with lithium heparin as anticoagulant, will be supplied from
healthy volunteers by ABS Laboratories or ancother appropriate source. Human
plasma (lithium heparin), free of significant interference, will be used to prepare
calibration standards and quality control (QC) samples.

Test Samples

This study design Is open, randomized, seven-way cross-over, single dose
administration. The study is therefore not blinded.

Approximately 2520 human plasma samples are expected to be received, all
samples will initially be analysed for nicotine® prior to selected samples being
analysad for salicylic acid.

Page 4of 8
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Determinstion of saficylic acid in humsn plasme samples 21
MWRMWW ::%Amlgﬁ..s”

5.6

5.7

Study design: 38 subjecis are expecied 16 receive the following:
1= ZYNSmooth containing € mg nicofine per portion
2= ZYN Smooth contiiining 8 mg nicotine per portion
3= ZYNWnooﬂhkingenunmﬁmporpomén
4= MM@MMBNMWMW

(fower fip) :
5= Goneral PSWL (8 mg nicotina/g) 2x 1.0g
6= Longhom Pouch Natural (12 mg nicotine/g) 1.59
7= Longhom Pouch Wintergreen (12 mg nicstine/g) 1.5 g

Blood samples are scheduled fo be taken at the following times:

Pre-dose (J) and at 5, 10, 15, 30, 60,90, 120, 240 and 360 minutes post-dose.

Samples received from the ZYN V\&an and Longhom Pouch Wintergréen
iuoeaabmvﬁlboamb‘udbrnkylotdd The following time-points have

been selocted for salicylic acid analysis:

Pre~dose (0) and at 15, 30, 60, 90, 120, 240 and 360 minutes post-dose;

‘Therefore a'total of 576 samples are expected for saficylic acid analysis:

Sarmples will have been previously analysed for nicotine and will bé stored at.a

nomiinal terperature of -20°C, until analysis:-

Calibration Standards and Quality Control (QC) Samples

Calibration standards will be prefared ahd used which contain the following nominal

concentrations; in pooled human plasma:
Concentration of salicylic-acid, ng/mL

om[mo]zo.olsbolwalzsd]soolawhoﬂo

Calibration standards T prepared in bulk and stored in portions: undlr

conditions of known Clllbmﬂon standards at-each ‘concentration will

analysed in duplicate in“dhmtylb batch,

Quiality control (QC) sartiples will be used which contali the following nominal
concentrations, In pocled plasma:
cmmmammw
800 | 400 | 800
wmwmmdmmmmmumm then QC samples
nal. concentrations will be prepared, Mmadlkﬂonccmhf
. Quallify control samples will bé storéd in portions at a nomirial- terperature
-ZG’C Duplicate quality control samples will be included in sach analysis batch.

Analycls Batches

Study samples will be analysed in separdte uniquely labelled batches. Samples will
be analysed in time profile order. Each analysis batch will Include the following:

Page 60( 8
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A blank sample without IS (double blank)

A set of calibration standards (including single biank)

A carry-over blank

A QC sample

Study samples with QC samples interspersed

A QC sample

A blank sample without IS (double blank)

A set of callbration standards (including single blank)

A carry-over blank

Inlﬂal/ the samples will be analysed once. If the sample volume is small or the
sample concentration is believed to be over-range, the Initial analysis may be done
using a diluted sample.

Samples may be re-analysed for the reasons listed in SOP 1-14.
8.8 Incurred Sample Reproducibility

To investigate incurred sample reproducibility. 10% of the analysed study samples
(anticipated to be 58) will be reanalysed. These samples will be selected and
reported according to ABS SOP 1-14*,

69 DataHandling

Appliod Biosystoms Analyst 1.6.1 will be used for peak integration and for calculation

of concentrations. The concentrations of the analyte in the samples will be
determined using a weighted least squares (14¢) linear regression on the peak area
ratios from the calibration standards. The purity of the test material will be taken into
account. Zero concentration cafibration standards will not be included in the
construction of the standard curve. Concentrations will be reported to 3 significant
figures.

6 ANALYSIS BATCH ACCEPTANCE CRITERIA

The calibration standards must have a back-calculated accuracy within 100 £15%,
except at the lower fimit of quantification (LLOQ) where it must be within 100 +20%.
The standard curve must be constructed from at least three quarters (i.e. 12) of the
calibration standards, excluding the zero concentration calibration standards. i both
of the calibration standards at the lower limit of quantification are rejected then this
particular analytical batch will have a raised LLOQ, corresponding to the lowest
acceptable calibration standard. Samples with determined concentrations below the
raised LLOQ will be re-analysed, if sufficient sample remains.

Duplicate quality control samples at low, medium and high concentrations will be
included in each analysis batch, The accuracy of at least two thirds of the quality
control samples must be within 100 15%. Half of the quality control samples at each
concentration must be within 100 £15%.

At least half of the blank samples with internal standard and half of the blank samples
without internal standard, placed immediately before the calibration standards, must
be free of interference. Interference is defined as a detectable response, at the
retention time of the analyte, greater than 20% of the mean response of the lowest
concentration (LLOQ) standards.

7 RECORDS

Documentation at the test facility will include, but not be restricted to, the following
records:

CONDNA BN -
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Sample recéipt records

Welghing and solution preparation records
LC-MS/MS conditions

Chromatograms: .

Raw data éntered on study specific proforiide
Derived data

Plasma coritrol data

Caillbration data

8 REPORTING

The sporisor will uwm.dwﬁdmnrcponhqrduwm«mumnu The
report will inciide, but will not be restricted to, the following:

1. The title of the study

2, The cbjectives stated in the approved protocol

3. Theidentity of the réfarence compounds including detalls of their origin,
4

PNBARBN

purity and stabllity

4, The hame and address of the sponsof

8, Thommardad&mdhhﬂbdl&andﬂndtﬂonmwmdy
was started and completed

6 ;:nlgn;mdmo&udyMrmpﬁQmpommm“ulyd

repo

7. qurtauoonelrwmnmvﬁbhmthuﬂommwor

. mmonbom

8. A description of the method and materials used

9. Asummary of fesulfs

10. Results including QC data, calibration data and determined concentrations in
the study samples

11, Adiscussion of the resufts

12. The location of ali the raw data and the final répon

13 Daupnmomuthlm»dmdmmmcdlmm"mm
chromatograms from a rininmum of 5% of the subjécts

14. A Quality Assurance statement

Mmhsmmr’eeom«lsammcolvoqafhlfepatwlbo pioduced. The
sponsorwﬂlncdwemboundandmdomnb( copy of the liuropoct
Although procedures are in place to make sure that the: copy of the final report
Batuoaopyﬂnmmonofmeaﬁ\awmmlmwmmtﬁkﬂ

9 PATIENT SAFETY AND EXPEDITED REPORTING OF ANOMALOUS RESULTS

Since the samples are béing-analysed afier the administration to each subject is
eommo ltlsootconﬂdomdnowybos(podhthonpom of any anornalois’

.

WOmMamlysh auphsbuquhddwbunwmdmufety
lesug, then such may be analysed outside of the requirements of this
pmbcd,lmedmﬂnuq&cmhofﬂ\spmbcolmuldammmmm
delay. The requirements for such analysis and the reporting of results will be agreed
with the sponsor when the request for the urgenit analysis is made.

Page7 o8

Appendix 2

Page 40 of 111
304

#ABS

AN lcl OLOBAL LABORATORY




. s
Salicylic Acid in Human Plasma ¥ QBS
244

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY
Determination of seficylic ecid in human plasma samples -.w,- ABS
ABS Ansiytical Protocol ABS/1 018
10 ARCHIVE

The study file, containing all the study raw data and a copy of the final report, will be
archived within 3 months of issuing the final report. After approximately two years
(one MHRA mpocﬁon cycle), the study file will be transferred to the sponsor for
. Some of the items will be supplied electronically on CD in PDF format.
When the study file has been transferred to the sponsor, ABS Laboratories will only
have a copy of the clinical protocol and the final analytical report in its GLP archive.

The remaining test samples and stock solutions will be stored under appropriate
conditions and retained for 3 months after submission of the final report. At this time
the sponsor will be contacted to ascertain whether continued storage is necessary.
ABS Laboratories reserves the right fo charge for sample storage after this time.

11 REFERENCES

1 Validation Protocol: VISAGHP - The Validation of an Analytical Method for the
Determination of Salicylic Acid in Human Plasma using LC-MS/MS. Study
Director: John Allanson.

2 SOP-5-155.0: Determination of Salicylic Acid in Human Plasma by LC-MS/MS.

3 Study Number ABS/09/19: Determination of Nicotine in Human Plasma Samples
from Swedish Match Clinical Protocol No. SM 18-01. Study Director: John
Allanson.

4 SOP 1-14: Guidelines for Performing Repeat Analyses.
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Appendix 3. Certificate of analysis (first page) for salicylic acid (ABS CSR No. 18027)
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- Daron Ellewonh, Quality Assurance Manager Dyte
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Appendix 4. Certificate of analysis (first page) for salicylic acid-D4 (ABS CSR No. 18028)

© geriant

Certified Reference Material - Certificate of Analysis
Salicylic acid-Ds4, Primary Measurement Standard [ Coritimt Gty

2-Hydroxybenzoic-3,4,5,6-D 4 Acid 50 GUE 34
Product No.: S-042-1ML Bo/kc 1roz3
Lot Noax FNO3011801 BO 13485
Description of CRM: Salicylic acid-D, in Acetonitrile (Solution) 50 15194
Retest Date: October 2019 Ses Section "Stability Assassmant”. 150 9007
Storage: Stone unopenad in freezer {-10 °C to -25 °C). oG
Shipping: Ship Cold See Section "Stability Assessment”. p D
Chemical formula: G,DH;0,
CAS No.: 78648-17-0 D OH

O” "OH
Certified Concentration ¥ associated uncertainty U,
Anulyte uz=k*o {(k=2)
Salicylic acid-Dy 100.0 = 0.8 pg/mL
—

Metrological traceability: Traceable to the 31 and higher onder standards from NIST through an wnbrokaen
chain of comgparisons. See "Datails on metmlogical traceability™ on page 2.

Measurement method: The cemified value is calculated from high pracision weighing of tharoughly
characterized starting material. See "Details about cartification process® on
page 2.

Intended use: This Certified Refenence Material is suitable for the in vitro identification,
calibration, and quantification of tha analyva(s) in analytical and R&D
applications. Not suitable for human or animal consumption.

Minimum sample size: ! si for guantitative applicarions

instructions for Concentration is correctad for chromatographic purity, rmsidual solvents and
handling and correct  "@sidual inorganics. No adjusoment raquirad before use.
use: Users should quantitatively transfer desired volume using established good

laboratory practices to spike into matrix or to dilute to the desired
concentration. Each ampoule is intended for one-time use.
For MS Applications, wa advise laboratories net t3 mix lots during 3 single

sequence, -

Health and safety Danger. Pleasa refar 1o the Safety Dats Shaet for detailed information about
information: the nature of any hazard and appropriate precautions to be taken.
Accreditation: Carilliant Corp. is accradited by the US acoeditation autharity ANARB as

registerad reference matenal producer AR-1353 in accondance with 130 Guide
34 and registeraed testing lsboratory AT-1352 sccording to ISO/IEC 17025,

Darron Ellsworth, Quality Assurance Mamaper Izsus Date
Carillignt Corporation, 811 Paloma Drive, Suits A Round Rock, S-042-1ML
Carcficsts Page 1 of 10 TX 78665, USA, Tel: 800-848-7837 / 512-233~9974 Ryvzion 01
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Appendix 5. Result tables
The batch ID is given at the top left hand corner of the page for each table.

Appendix 5 Page 44 of 111
308




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

ATORY

ks C1 OBAL LABORI



Salicylic Acid in Human Plasma h— | w—
ABS Laboratories Study No. ABS/10/19 i

Appendix 5 Page 46 of 111

310



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19  LARORATORY

Appendix 5 Page 47 of 111 e ————

311



Salicylic Acid in Human Plasma : L; .
3™ | | § TS L N
ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABDRATORY

Appendix 5 ' Page 48 of 111

312



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 5 Page 49 of 111

313



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19

Appendix 5 Page 50 of 111

314



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

= | -
AN ACM GLOBAL LABORATORY

Append Page 51 of 111 kit

315




|
PR | | A
ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABDRATORY

Salicylic Acid in Human Plasma

Appendix 5 Page 52 of 111

316



Sallicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Page 53 of 111

317



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 5

Page 54 of 111

318




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

»

1 & &
AN ACH OLOBAL LABORATORY

Appendix Page 55 of 111 ) i o

319




Salicylic Acid in Human Plasma ¢
ABS Laboratories Study No. ABS/10/19 AN ACM

Appendix 5 Page 56 of 111

320



Sallicylic Acid in Human Plasma A g

ABS Laboratories Study No. ABS/10/19

AN ACM OLOBAL LABDRATORY

Appendi Page 57 of 111 ' e

321



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 5 Page 58 of 111

322



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 5 Page 60 of 111

324



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19

Appendix 5

Page 61 of 111

325

AL LABORATORY




Salicylic Acid in Human Plasma ‘ y
| § oF S

ABS Laboratories Study No. ABS/10/19 AN ACM GLOBAL LAaonAroév

Appendix 5 Page 62 of 111

326



.
Pmm= Ve,
2

I o 2mons

AN ACM GLOBAL LABORATORY

Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Page 63 of 111

Appendix
327




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6 Page 64 of 111
328



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

AN ACM GLOBAL LABORATORY

Appendix 6 ' Page 65 of 111

329



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 Page 66 of 111

330



Salicylic Acid in Human Plasma

it | L .‘; £
ABS Laboratories Study No. ABS/10/19 - AN ACHM GLOBAL LABORATORY

Appendix Page 67 of 111

331



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/18

Appendix 6 Page 68 of 111

332



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

333



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORAFORY

Appendix 6 Page 70 of 111

334



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

x|

AN ACM GLOBAL LABORATORY

Appendix Page 71 of 111

335



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6

Page 72 of 111

336



r
Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6 ‘Page 73 of 111

337



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 o Page 74 of 111

338



Salicylic Acid in Human Plasma
_/}B§ Laboratories Study No. ABS/10/19

Appendix Page 75 of 111

339



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19

Appendix 6 ~ Page 76 of 111

340



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

o
LA

AN ACM GLOBAL LABORATORY

Appendix 6 Page 77 of 111

341



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 Page 78 of 111

342



Salicylic Acid in Human Plasma

e | —
AN ACM GLOBAL LABDRATORY

ABS Laboratories Study No. ABS/10/19

Appendix 6 Page 79 of 111

343



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6

Page 80 of 111

344



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 i ) AN ACM GLOBAL LABORATORY

Appendix Page 81 of 111

345



Salicylic Acid in Human Plasma [ 2

ABS Laboratories Study No. ABS/10/19

Appendix 6 Page 82 of 111

346



Salicylic Acid in Human Plasma.
ABS Laboratories Study No. ABS/10/19

b L r & &
AN ACM OLOBAL LABORATORY

Appendix 6

347



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 ) Page 84 of 111

348



Salicylic Acid in Human Plasma

2z |
"G § ) T
ABS Laboratories Study No. ABS/10/19 AN ACH GLOBAL LABORATORY

Appendix Page 85 of 111

349



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6 Page 86 of 111

350



Salicylic Acid in Human Plasma
ABS Laborggories Study No. ABS/10/19

Appendix Page 87 of 111

351



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6

Page 88 of 111

352




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

o | i T
AN ACM GLOBAL LABORATORY

Appendix 6 Page 89 of 111

353



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACM GLOBAL LABORATORY

Appendix 6 Page 90 of 111

354



Salicylic Acid in Human Plasma

£ | 1
ABS Laboratories Study No. ABS/10/19

AN ACN GLOBAL LABORATORY

Appen Page 91 of 111 -

355



f ..
e | VO L W

Salicylic Acid in Human Plasma ‘s
ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 ~ Page 92 of 111

356



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

SLOBAL LABORATORY

357



Salicylic Acid in Human Plasma

L e

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 Page 94 of 111

358



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

AN ACM GLOBAL LABDRATORY

Append

359



Salicylic Acid in Human Plasma

| .. -

ABS Laboratories Study No. ABS/10/19 AN ;\cn OLOBAL LABORATORY

Appendix 6 ' Page 96 of 111

360



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

AN ACM CLOBAL LABORATORY

Appendix Page 97 of 111

361




Salicylic Acid in Human Plasma

1 Rirnnd Yo

ABS Laboratories Study No. ABS/10/19 AN ACM GLOBAL LABORATORY

Appendix 6 Page 98 of 111

362



Salicylic Acid in Human Plasma
AABS Laboratories Study No. ABS/10/19

o L 4
AN ACM OLOBAL LABORATORY

Appendi Page 99 of 111 -

363



Salicylic Acid in Human Plasma »
IL

ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix 6 ~ Page 100 of 111

364



Salicylic Acid in Human Plasma

AN ACM CLOBAL LABDRAYORY

ABS Laboratories Study No. ABS/10IJ9

Appendix Page 101 of 111 ’ B

365



Salicylic Acid in Human Plasma J 1
=T 1 ' :
ABS Laboratories Study No. ABS/10/19 AN ACM OLOBAL LABORATORY

Appendix6 - Page 102 of 111

366



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 n‘:‘ ;cu OLOBAL uaé'nhuk-v

Appendix age 103 0

367



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN Acn:;mnin.&;r;dron

Appendix 6 Page 104 of 111

368



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix

age

369




Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6 ' Page 106 of 111

370



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6



Salicylic Acid in Human Plasma -
ABS Laboratories Study No. ABS/10/19 .

Appendix 6 Page 108 of 111

372



Salicylic Acid in Human Plasma

ABS Laboratories Study No. ABS/10/19 AN ACH OLOBAL LABORATORY

Appendix Page 109-of 111

373



Sallicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix 6 Page 110 of 111

374



Salicylic Acid in Human Plasma
ABS Laboratories Study No. ABS/10/19

Appendix

375





