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| — Summary

In 2009, a collaborative study involving 23 laboras took place to assess the repeatability and
reproducibility of a selection of methods used &edmine the pH, water, nicotine, moisture and

tobacco specific nitrosamines (TSNAS) in nine typEs smokeless tobacco products. This

collaborative study was coordinated by the WorkBrgup 2 of the CORESTA Smokeless Tobacco
Sub-group (CSTS).

The results were pooled and a statistical anabsterding to ISO 5725-2 (1994) was performed.
The CSTS discussed these results at a meetingtob&c2009 and it was agreed that the results
were generally consistent. It was decided thattbéhods used for pH and TSNAs could form new
CORESTA recommended methods (CRMs) while the exjsthethods for nicotine and water
(CRM 62 and 56 respectively) would be updated flecethe findings of the collaborative study
(i.e. extension of the scope and updates of thedr R values). For moisture content, a further
collaborative study stipulating as many parameasrpossible would be necessary to progress to a
harmonised approach.

Il — Background

Future tobacco product regulation is likely to neguthe reporting of constituent levels in
smokeless tobacco. At present, there is a ladktefnational standards for the determination of
constituents in smokeless products.

In 2007/08, the European Smokeless Tobacco Co@a&TOC) conducted a proficiency test to

investigate the inter-laboratory variation in anall techniques for the measurement of selected
constituents, namely water, pH, nicotine, nitraim, iN-nitroso-dimethyl amine, tobacco specific

nitrosamines (TSNAs), benz(a)pyrene, aflatoxinglntdam, lead, chromium, nickel and arsenic.

The nine participating laboratories used their ovafidated methods, and consequently several
different methods, instrumentations and work-upcpdures were used for most of the analytes.
Seven European and two American-style smokelessctabproducts were included in the study.

The results for some analytes, such as nicotineT&MAs, were consistent and the study group
recommended that collaborative studies should bienoeed.

Following the formation of the CORESTA Smokeles®daco Sub-group (CSTS) at the end of
2008, the ESTOC Scientific Committee agreed totitdwesfer of collaborative studies to the CSTS.
This approach brought the benefit of much widewstdy participation, both in terms of products
and markets.

The CSTS conducted an initial collaborative stud2009 to compare laboratory data for water, pH,
nicotine, moisture (oven volatiles) and TSNAs.this study, a total of 23 participating laboratsrie
included some from Europe, USA, Canada and Asike Juite of test products consisted of four
European, four American and one Asian-style smaiseebacco product.



[l — Project organisation

The project was undertaken by working group 2 ef @ORESTA smokeless tobacco sub-group
and was led by Linda Drake (British American Tolmdd.K.). The protocol was designed and the
samples coded by Linda Drake. The samples wemyksupplied by Pdschl Tabak, Fielder &
Lundgren (British American Tobacco), Swedish Matdhuse of Oliver Twist, Conwood Company
(later American Snuff Company), R.J.Reynolds Tobat¢d.C. and US Smokeless Tobacco. The
US products were distributed by US Smokeless Tabaod the European products and the Indian
product were distributed by Swedish Match. Theadaere collated by Linda Drake and the
statistics performed by Alexander Hauleithner (dapabacco International, Austria).

IV — Participating laboratories

The following 23 laboratories took part in the studrhey are listed alphabetically and the order in
the list does not reflect the laboratory codes Wwisie used to keep the results anonymous.

Arista Laboratories

Arnold Andre

British American Tobacco - GR&D

British American Tobacco - House of Prince
Borgwaldt ASL

CNTC

Conwood Company/American Snuff Company
Eurofins

Global Laboratories

ITC India

ITG Reemtsma

Japan Tobacco International Austria

KT&G

Labstat

Philip Morris International

Poeschl Tobak

R.J.Reynolds Tobacco

SEITA/Imperial Tobacco

Swedish Match NA

Swedish Match NE

Swisher

University of Kentucky (Dept of Plant & Soil Sciess)
US Smokeless Tobacco Manufacturing Company/Altria
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V — Products

Nine smokeless tobacco products were tested rapmegemajor types of smokeless tobacco
products used around the world. Table 1 summaitigesample code and product type.

TABLE 1. Sample Products

Sample code Product description Brand Manufacturer Market
1 Nasal snuff Gletscher Prise Poeschl Tabak Europe
2 Loose snus General Swedish Match (NE) Europe
3 Chewing tobacco + Oliver Twist House of Oliver Twist Europe
Bits* Tropical
4 Chewing tobacco- Gutkha Brand Purchased by I.T.C. from théndia
Flake market
Pellet Camel Orbs R.J.Reynolds Tobaccdg U|S.
Chewing tobacco - Redman Swedish Match (NA) U.s.
loose leaf
7 Moist snuff Copenhagen Snuff US Smokeless Tobac¢o U.S.
Manufacturing Company
8 Moist snuff Grizzly Wintergreen Conwood/American Snuff U.S.
Long Cut
9 Pouched snus Mocca Mint Fielder & Lundgren | Europe
(British American Tobacco

*Referred to as ‘Chewing Tobacco — Twist’ in the@t Protocol, Appendix 1

All samples except samples 3 and 5 were prepareithdynanufacturers to give a homogenised
batch of tobacco with a particle size4 mm and supplied to the two distributors (US Sebess
Tobacco Company for the US and Swedish Match NE Horope). Samples 3 and 5 were
homogenised by the distributors. All samples wepackaged by the distributors into two plastic
bags (one inside the other) to minimise the losgotditiles and reduce cross contamination. The
samples were sent frozen to each participatingrédbry, but defrosting occurred during transport.
Each laboratory was instructed to keep the samipteen prior to analysis (scheduled over a
defined 2-week period) and refrigerated betweeryaasa. See protocol (Appendix 1) for more

details.

VI — Analytes and recommended analytical methods

The analytes included in this survey were: nicqtimater (measured before and after analysis of
other analytes), oven volatiles/moisture, pH arzhtco-specific nitrosamines (TSNAS) including



NNN, NNK, NAB and NAT. For each type of analytbetfollowing methods were recommended
(see Appendix 1 for more details):

Water

The water content was measured both before andaaftdysis of other analytes, if possible, using
CRM 56 (Karl Fisher) or CRM 57 (GC-TCD).

Moisture

Moisture content was measured using the particgpantvn in-house validated analytical
procedures.

pH

The Centers for Disease Control and Prevention (Cib€thod (Federal Register, Vol. 74, No. 4,

2009, pgs 712-718, see Appendix 2) was used widtt@mmended stirring time of 30 minutes and
additional measurements at 5 and 15 minutes, wiwseible, to determine the most suitable length
of time. Laboratory environmental conditions walgo recorded.

Nicotine
CRM 62 (GC-FID) was used for the measurement adtirie.

TSNAs

Laboratories with LC-MS/MS capability used a metmedommended by Swedish Match NE (see
Appendix 3). Other laboratories used alternatihmelogies such as GC-TEA. Because there is
reportedly some variability in TSNA standard matkmsed by different laboratories, a TSNA
calibration standard was distributed by SwedishddallE, along with the samples, in order to
normalise the results if necessary. Laboratoriesewequested to analyse this standard as a sample
against their in-house calibrations and to incltltke results along with those of the test samples.
Table 2 summarises the number of laboratoriesfillmwed the recommended methods for each
analyte (except moisture as there was no recomrdemeéhod).

All analyses were performed with 3 replicates (mohg both sets of analysis for water) and
individual results were submitted. Also, a dedaip of the analytical procedure used to analyse
the samples, including sample sizes, extractiohnigoes, detection limits, quantification limits
and other relevant information were to be entenéal & spreadsheet provided and sent together with
the collected analytical data.

All results are summarised in the full statisticaport (Appendix 4 - p 72 to 77) as a mean and
standard deviation for each analyte, each sampleeach laboratory, alongside the method used by
the laboratory for the different analytes.



TABLE 2. The Number of Laboratories Using the Various Meth

Analytes Recommended Other Not analysed
Water KF (CRM 56): 4 labs KF (other): 8 labs | 3 labs
GC (CRM 57): 5 labs GC (other): 2 labs
NIR: 1 lab
pH CDC: 12 labs CDC? 8 labs 2 labs
Other : 1 lab
Nicotine CRM 62: 5 labs CDC: 5 labs none
Own: 9 labs
CDC?: 2 labs
?: 2labs
TSNA LC-MS/MS SMNE: | LC-MS/MS: 3 labs | 4 labs
9 labs GC-TEA: 6 labs
GC-NCD: 1 lab

* The question marks in Table 2 illustrate the fact that it was not possible to confirm that the
laboratory had been following a particular method.

VIl — Statistical analysis

The statistical analysis was performed by Alexandimuleithner, JTI-Okolab (Austria). As per 1ISO
5725-2, data consistency was checked using grd@ndanumerical outlier detection techniques as
summarised in Table 3.

TABLE 3. Outlier Detection Techniques

Data consistency Graphical Numerical
Inter-laboratory Mandel'sh Grubbs’ single outlier
Intra-laboratory Mandel'sk Cochran’s C test

Overall data analysis per sample type

These tests were applied to all the data, regardiethe technique used, in the first instancel Al
outliers and stragglers detected are displayedblels, pages 23-24 of Appendix 4. Table 4 below
summarises the number of laboratories found to Utéecs for the intra-laboratory and inter-
laboratory consistency of their data.



TABLE 4. Number of Outlier Laboratories per Analysis fample

Analytes Water before | Moisture | pH | Nicotine | TSNA sum | Water after
Number of

participating 18 20 | 21| 23 | 18o0r19 20
laboratories

Sample 1 2 1 4 3 3 1
Sample 2 2 0 4 6 3* 2
Sample 3 2 0 3 3 0 2
Sample 4 4 0 2 2 2% 3
Sample 5 2 0 4 3 3* 2
Sample 6 1 0 1 6 2% 2
Sample 7 2 0 3 3 0 2
Sample 8 2 0 5 3 0 5
Sample 9 1 1 4 3 0 4

* Denotes 18 participating laboratories

The rest of the data were used to calculate thenprepeatability (r), reproducibility (R) as wel a
their respective standard deviations (r SD and R &1d coefficient of variation (CV r and CV R)
for each analyte and sample type. The r and Roabulated for results reported by at least 3
laboratories. The data are displayed in Tabled 6+llpages 24-25 of Appendix 4.

Data analysis grouped by analytical methods

The results for the water analysis, nicotine analyand pH determination were then sorted
depending on the technique used as follow:

- Water results: GC (CRM 57) and KF (CRM 56)
- Nicotine results: CRM 62, CDC and OWN
- pH results: CDC and CDC?

The outlier detection was performed on the sepadata set. After removal of the outliers, the

mean, repeatability (r), reproducibility (R) as et their respective standard deviations (r SD and
R SD) and coefficient of variation (CV r and CV ) each analyte, sample type and technique
were calculated. Tables summarising these resaifive found on pages 26-29 of Appendix 4.

The total TSNAs and individual TSNAs (NNN, NAT, NABnd NNK) were analysed in two

different ways: as received (results as receivatl md correction factor applied) and corrected (i.e
corrected using the results received for the catlibn standard which was distributed to each
laboratory together with the samples). The resuéiee grouped by technique: LC-MS/MS SMNE
(recommended method), LC-MS/MS and GC and an owtééection and removal were performed
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on each data set. The full results can be four&bimendix 4, on pages 30-37 for the “as received”
and on pages 37-41 for “corrected”.

VIl -Comments on the results

Overall data analysis

Sample 4 (chewing tobacco flakes) gave the mosiablar results for both intra- and inter-

laboratory comparisons (highest CV r and CV R). isTiype of sample may prove harder to
homogenise and/or analyse. Nevertheless, all @V all analytes were below 10% and therefore
good. The CV R values were mainly between 10 &% @hich is satisfactory.

When looking at the analytes, the analysis of TSjé&e the most variable inter-laboratory results.
No CV R was below 10%. The CV R were all betweeradd 23% which is still satisfactory.

The CV R for pH on every type of sample was bel®&. 2This indicates a very good agreement
between the participating laboratories (N=16 ta 20)

Results by analysis and method

To facilitate the discussion of the results, Taldesimarising the CV r and CV R was created for
each type of analyte and method (Tables 5 to @) prévent a biased interpretation and outline the
possible influence of sample matrix on the dataabdity for some of the samples, any value that
was particularly different from others was statedhe comments box alongside the sample number
it was relating to. Usually, a CV value below 1@%&xcellent, 10 to 30% is satisfactory and above
30% is unsatisfactory. N, the number of labora®ris expressed as a range as it varied across
sample types.

Water analysis

The CV r and CV R for the water results (before aftdr analysis of other analytes) are shown in
Table 5 for all methods combined, the GC (CRM 5% KF methods (CRM 56).

TABLE 5. Water Analyses
Analyte N CVr CVR Comments

Water Before 14-17| <3.0% | <7.5%* | *18.2% sample 4, 20.1% sample 5

Water GC Before 56 | <1.7% | <16.4% | None

Water KF Before| 10-11| <3.7%* | <6.3%** | * 7% sample 4; **17.8% sample 4, 23.9%
sample 5

Water After 15-18| <3.6% | <10.7%* | * 18.0% sample 4, 13.5% sample 5
Water GC After 6-7 | <3.6% | <17.2%* | * 22.5% sample 4

Water KF After 9-11 | <3.6% | <7.8%* | *13.6% sample 4




In this collaborative study, the results from tharlKFisher method showed slightly less variability
across laboratories and the CV R were good. Th&kGMdlues for the GC method were satisfactory
overall. The “after analysis” was more variablesgibly due to the fact that samples were kept in
slightly different conditions from one laboratonyanother and therefore the loss of water occurring
would be uneven and add variability to the resuBamples 4 and 5 (Flakes and Pellets respectively)
showed higher CV R with both methods. Howeverséhgpes of samples had the lowest water
content (about 4%) which inflates the CV (ratidlué SD over the mean).

The current CRM 56 and 57 are based on a CORESTIAbooative study in December 2002
involving 17 laboratories. In that study, the CVwrre lower for both methods but showed a
similar trend in the sense that the variation & K results was also tighter across laboratories.
the 2002 collaborative study, the water contertheftest products ranged from approx. 9% to 52%
and both current CRMs state that the methods camsbkd for products ranging from 2 to 55%
water content on a weight by weight basis. Intargk/ the highest CV R values observed in the
2009 collaborative study were for the products Wwhied a low water content of approx. 4 to 5 %.
Those products, or products of similar water conterre not tested in 2002. Hence the low water
content of some products may contribute to theively higher CV values observed in this study.

Graph 1 shows a correlation plot of the GC and Ksults (before results only). The slope of
1.0576 seems to indicate a slight bias of the Kdalte compared to the GC, the KF results being
about 6% higher. The 2002 CORESTA collaborativelstshowed that there was no difference
between the two methods. For comparison, Gragto@'s the correlation between the GC and KF
results for that previous collaborative study. Tdlepe for the correlation was then 1.0053,
indicating a bias of about 0.5%. This bias is iuglgle compared to the inter-laboratory variation

(CV R of about 9% and 5% for the GC and KF resdspectively).

Graph 1: Correlation between GC and KF results for water analysis
(2009)
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Graph 2: Correlation between GC and KF results for water analysis
(2002)
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In both studies, the GC method yielded a slighitjhar CV R than the KF method indicating that
KF method is more reproducible and/or precise2d®2, both the CV r and CV R for the GC
method tended to be higher than for the KF metHod009, the CV R for the GC method tended
to be higher overall, but the KF method gave higD¥rR values for the driest products (chewing
flakes (sample 4) and pellets (sample 5)) indicakass reproducibility than the GC method for
those types of products. Overall the GC method bealyetter for precision and reproducibility if
products of lower water content are to be analysed regular basis.

Moisture

For moisture, no method was recommended and eadnalary used its own in-house validated
method. The CV r and CV R results (N = 19-20) wallerelatively low £2.3% and<11.4%
respectively) with all chewing tobaccos (bits, #akand loose leaf) and the pellets displaying the
highest CV R (between 5.0 and 11.4%) compareddmther types of sample. However, it should
be noted that the Flakes and Pellets moisture sontas relatively low (5 to 6%) compared to the
other types of product (20 to 60%) which influenc®¢ R. Despite the absence of a general
method to follow, the agreement between the ppdtoig laboratories was good.

pH

The CV r and CV R for the pH results are shownabl& 6 for all methods combined, CDC and
‘CDC?’. Out of the 21 laboratories which providgata for pH, 12 confirmed the use of the CDC
method. After removal of outliers for each santgfee (maximum 2), the CV r were all below
0.5% and the CV R below 2%. This method providex/\consistent intra- and inter-laboratory
results.
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TABLE 6. pH analysis

Analyte N CVr CVR | Comments
pH all 16-20 | <0.4% | <1.9% | None
pH CDC 10-12 | <0.4% <1.8% | None
pH CDC? 6-8 <1.1% <4.5% | None

In the protocol, it was recommended that the plthefnine samples was to be measured after 5, 15
and 30 minutes extraction time. The length of aotton time showed no major influence on the
results (see page 30 of Appendix 4).

Nicotine

The CV r and CV R for the nicotine results are shamvTable 7 for all methods combined, CRM
62, CDC and the laboratories’ own method (OWN).

TABLE 7. Nicotine Analyses

Analyte N CVr CVR | Comments
Nicotine alll 17-21 <5.8% | <13.4% | None
Nicotine CRM 62 3-4 <4.3% | <10%* | * 13.3% sample 5, 15.8% sample 4
Nicotine CDC 5-7 <5.5% | <8.6%* | * 12.5% sample 5, 16.9% sample 4
Nicotine OWN 6-8 <6.6% | <11%* | * 15.2% sample 5

The inter-laboratory variation for both the CRM &2d CDC methods was relatively low. Sample
4 and 5 (Flakes and Pellets) proved more variggardless of the methods, suggesting that it may
be due to the product heterogeneity or the difficof homogenising samples when preparing the
samples for analysis or performing the analyticakcpdures. It is interesting to note that the CV r
and CV R derived from the data stated in CRM 62§% and<6.4% respectively) are reasonably
consistent with the results from this collaborastedy (excluding sample 4 and 5).

Graph 3 illustrates the correlation between thelltesobtained using the CDC and the CRM 62

methods. The correlation is excellent and the hegligible (<1.5%) compared to the CV R for
those methods (about 10%).
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Graph3: Correlation between CRM 62 and CDC results for nicotine analysis
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One of the participating laboratories reported thra¢ sample type showed interferences and that
standard addition should be tested and used ifssacgas recommended in the CDC method.

Tobacco Specific Nitrosamines

The recommended method for the analysis of thesgoands was the LC-MS/MS SMNE method.

TSNA sum (sum of the four individual TSNA)

Table 8 summarises the CV r and CV R for the TSNé sesults for all methods (all), LC-MS/MS
SMNE (SMNE), LC-MS/MS (LC) and GC-TEA (GC) “as rewed” and “corrected” (corr.).

TABLE 8. TSNA sum analysis

Analyte N CVr CVR Comments

TSNA sum all 15-19| <7.3% | <22.2% | None

TSNA sum SMNE 6-9 | <6.6% | <13.3%* | * 21.6% sample 3

TSNA sum LC 3 <8.4%* | <16.7%** | * 17.4% sample 6, **21.7% sample 2
29.9% sample 6, No values for samplg

TSNA sum GC S5-7 | <7.7% | <39.9% | None

TSNA sum all corr. 11-15 <7.2% | <24.9% | None

TSNA sum SMNE 8-9 <6.6% | <28.2% | None

cofrr.

TSNA sum LC corr. 3 | <8.0%* | <30.2% | *17.5% sample 6

TSNA sum GC corr} 3 <10% | <11.2%* | * 21.1% sample 3, 25.3% sample 4
No values for sample 2
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In Table 8, N can differ between the “as receivadtl “corrected” data because the outliers were
tested on each set of data separately (e.g. aatmvgrwhich was an outlier “as received” was still

included “corrected” set and could then be deenwdd being an outlier in that new set after

correction).

The CV r and CV R were much higher than for theeotimalytes. This is most likely due to the
fact that the levels of TSNA in the samples aredothan the rest of the analytes measured in this
collaborative study. The analysis of trace compisurs inherently associated with a higher
uncertainty around the measurements, heavily during to the intra- and inter-laboratory
variability.

Applying a correction factor to compensate for thportedly variable reference material affected
the reproducibility in a different way dependingtbe methods.

The CV R for the sum remained similar but the adrom dramatically improved the
reproducibility between the laboratories which usleel GC-TEA method. But this improvement
could be an artefact of the way these results wal@ilated as the number of laboratories included
in the calculation fell from 5-7 to 3; a direct cpanison of “as received” versus “corrected” should
be considered with caution as the laboratories kvdid not provide data for the unknown standard
were not included in the “corrected” data set lilitincluded in the “as received” data set. lder

to correctly assess the impact of correction ondéa spread it would be necessary to perform
further statistics on both data sets for the saaberhtories, all of whom provided results for the
unknown standard. For the two LC-MS/MS methols,@V R almost doubled which means that
there was a lot of variability introduced by applyi the correction factor. This is against
expectation as the correction should remove thehidity introduced by the use of a variable
reference material. The number of laboratoriegnainto account before and after correction is
similar in this case and should not have influenttedchange. Because the CV R was below 30%
after correction, the inter-laboratory variabilitgr the recommended method (SMNE) is still
satisfactory.

N-Nitrosonornicotine (NNN)
Table 9 summarises the CV r and CV R for the NNBults for all methods (all), LC-MS/MS
SMNE (SMNE), LC-MS/MS (LC) and GC-TEA (GC) as regsil and corrected (corr.).

The correction factor applied to the results hadsigaificant influence on the sum but, yet again,
decreased the variation for the GC results. Ferldtter, the number of laboratories taken into
account decreased from 6-7 to 3 and it is therefdfieult to draw any conclusion.

For the LC-MS/MS method, the results were affedteddoth directions resulting in a wider spread
of the CV R values across sample types.

For the SMNE method, the CV R results increasedafiosamples, rising from approx.10-15% to
20-25% on average. Although the inter-laborat@wability is quite large, it is still satisfactary
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TABLE 9. NNN analysis

Analyte N CVr CVR Comments
NNN all 17-19 <8.0% <26.9% | None
NNN SMNE 8-9 <7.9% <17%* | * 22.9% sample 5
NNN LC 3 <11.8%* | <38.2% | * 20.4% sample 6
NNN GC 6-7 <8.6% <29.2% | None
NNN all corr. 13-15 <7.6% <27.3% | None
NNN.SMNE corr. 8-9 <7.2% <27.5% | None
NNN.LC corr. 3 <11.3%* | <27.3%** | * 21.5% sample 6
**42.9% sample 5
NNN.GC corr. 3 <8.6%* | <13.1%** | * 18.3% sample 2; ** 26.7% sample

No values for sample 7

N

N-Nitrosoanatabine (NAT)

Table 10 summarises the CV r and CV R for the NA3utts for all methods (all), LC-MS/MS

SMNE (SMNE), LC-MS/MS (LC) and GC-TEA (GC) as regail and corrected (corr.).

TABLE 10. NAT analysis

Analyte N CVr CVR Comments
NAT all 16-19 <9.6% | <37.6% | None
NAT SMNE 7-9 <9.3% | <29.6%* | * 36.4% sample 3
NAT LC 3 <8.7%* | <21.0%** | * 15.6% sample 5, 17.2% sample 6 [**
36.6% sample 6
NAT GC 5-7 <11.1% | <46.1% | None
NAT all corr. 13-15 | <8.8% | <29.1% | None
NAT corr. SMNE 7-9 <8.5% | <27.9%* | * 33.4% sample 3
NAT corr. LC 3 <16.6% | <25.4%* | * 37.4 % sample 6
NAT corr. GC 3 <11.0% | <26.5%* | * 40.0 % sample 4, 41% sample 2

No values for samples 1 and 9
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The correction factor brought all CV R values downthe sum and the SMNE method. The GC
and LC-MS/MS methods were affected in both diretidepending on the sample increasing the
spread of the CV R across the samples.

The GC method produced the most variable resultdsivthe recommended method (SMNE)
produced the most consistent results across labb@at The inter-laboratory variability for the
latter was high but still satisfactory (apart fangple 3).

N-Nitrosoanabasine (NAB)

Table 11 summarises the CV r and CV R for the N&Buits for all methods (all), LC-MS/MS
SMNE (SMNE), LC-MS/MS (LC) and GC-TEA (GC) as regsil and corrected (corr.).

TABLE 11. NAB analysis

Analyte N CVr CVR Comments
NAB all 9-15 | <11.0% | <23.7%* | * 32.1% for sample 5
NAB SMNE 8 <11.3% | <18.9%* | * 25.1% sample 5
NAB LC 3 <12.0% | <69.9% | Extremely high inter-laboratory variation
No values for samples 3 and 6
NAB all corr. 9-13 | <11.5% | <29.5%* | * 39.8% for sample 5

NAB SMNE corr. 8 <11.7% | <30.5% None

NAB LC corr. 3 <12.1% | <77.1% | Very high inter-laboratory variation
except for samples 7 and 8 (<10%).
No values for samples 3 and 6

The CV R for the GC method are not listed in thél&aas they were only provided for sample 7
(20.0%) and 8 (33.1%) before correction and noter.af

After application of the correction factor, the ®R/values for both LC-MS/MS methods increased.
For the non-SMNE LC-MS/MS method, the number of R\above 30% (unsatisfactory) moved
from 3 to 4 out of 7 samples indicating that thehod did not produce reproducible results overall.
Although the CV R for the SMNE method jumped fror2®6 to 20-25% after correction for most
of the samples, the reproducibility between labmias was satisfactory overall (only sample 5 had
a CV R of 30.5% but that sample had one of the st\eel).

4-(N-nitrosomethylamino)-1-(3-pyridyl)-1-butanone (NNK)
Table 12 summarises the CV r and CV R for the NNKuits for all methods (all), LC-MS/MS
SMNE (SMNE), LC-MS/MS (LC) and GC-TEA (GC) as regsil and corrected (corr.).
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TABLE 12. NNK analysis

Analyte N CVr CVR Comments
NNK all 13-18 | <13.5% <19.7%
NNK SMNE 7-9 <7.1% <14.2%* | * 22.8% sample 8, 24.7% sample 7
NNK LC 3 <10.2%*| <21.5%** | * 15.2% sample 6, 19.2% sample 3
** 30.1% sample 5
NNK GC 3-6 <10.1%*| <18.5%** | * 17.8% sample 3

** 23.1% sample 2, 23.6% sample 3
No values for sample 4

NNK all corr. 12-15 | <15.0% <25.2%

NNK SMNE corr. 8 <7.1% <26.2%

NNK LC corr. 3 <10.0%*| <17.6%** | * 15.7% sample 6, 20.1% sample 3
** 26.4% sample 3, 33.7% sample b

NNK GC corr. 3 <7.3% <34.3%* | *75.7% sample 2.

No values for samples 3, 4, 5 and 6

After application of the correction factor, the Q/values for the combined methods, the GC and
the SMNE method all increased while for the LC-M&Mnethod, they mainly decreased.
Nevertheless, the SMNE method produced the mostistent results across laboratories overall by
as all CV R were below 30% and therefore satisfgatompared to the other two methods.

Conclusion for the TSNA analysis

Overall, the recommended method (LC-MS/MS SMNE)dped the most consistent results
during this collaborative study. It should be mbtkat in most cases the correction factor, which
was applied to compensate for the inconsistencgdon the reference material used as a standard,
introduced variability and this was unexpected.

Overview of the laboratory performances

Table 13 summarises the performance of each laigrdily using their absolute Z-score to
categorise their results for each analyte. An labs@-score of 0 to 2 is good, 2 to 3 is satisiagt

3 to 4 is questionable and > 4 is unsatisfactdtgte that for TSNA, only the Z-score on corrected
data are stated here. The full results can bedfauAppendix 4, pages 56-71.
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TABLE 13. Laboratory Performance Summary

Laboratory Number by Performance Category
Analyte Good Satisfactory Questionablgnsatisfactory
Water Before 1,2,7,8,9, 10, 12, 13, Lo lab 11 3,18, 20
16, 17, 19, 22, 23
Water After 6, 7,8, 11, 12, 13, 14, 15, 2, 20 9 3,18
16, 17, 19, 22, 23
Moisture 1,2, 4,6,7, 8,9, 12, 1314, 15, 21 3,17,22 5, 10, 19
20, 23
pH 1,3,5,6,7, 10,12, 13, 152, 4, 18 9,14 8
16, 19, 20, 21 22, 23
Nicotine 1,2,3,5,6,7,8,9, 10, 14, 15, 20 18 16
12, 13, 14, 17, 19, 21, 2P,
23
TSNA sumcorr.| 1, 2, 3, 6, 7, 8, 9, 10, 1Xo lab 4,13, 21 23
14,17
NNN corr. 1, 2, 3,6, 8,9, 10, 12, 147, 13 No lab 4,23
17,21
NAT corr. 1, 2,3,6,7, 8,9, 10, 124 13, 17 23
14, 21
NAB corr. 1,2,3,7,8,10, 13, 14 4,12, 17 b | 9, 23
NNK corr. 1,3,4,7,8,9, 10, 14, 17 2,6,12,121 23

IX —Recommendations

After reviewing the statistical results, the CSE&8ammended the following:

1. A new CRM should be written for the pH analysid]e@ing the recommended method
used for this study.

2. The CRM for both nicotine and water (CRM 62 andr&§pectively) should be amended to
extend the scope of application and update thdRrt& reflect the findings of this study.

3. A new CRM should be written for TSNA based on thetimod used in this study.

4. A method stating standardised parameters shouldriteen for moisture and used in the
next collaborative study planned for Q2, 2010.

17



CST S Collabor ative Study 2009
Technical Report

Appendix 1



CORESTA Smokeless Tobacco Sub Group
Proposed 2009 Collaborative Study — Draft

Linda Drake (BAT) Study Coordinator

Confidentiality Notice: All data in this Collaborative Study should be handled in the strictest of
confidence by all participating laboratories.

1. Introduction

In November 2008, the CORESTA Scientific Commissiecommended that a smokeless tobacco sub
group be established. At the inaugural meetindpisf$ub group, a working group was set up with the
objective of designing and conducting a collabesattudy for pH, water, moisture, nicotine and
TSNAs during 2009. The initial objective for thebsgroup was to design an agreed protocol.

2. Objective

This study has been proposed to investigate bathilwand ‘between’ laboratory variation in
analytical techniques for the measurement of e&tiegproposed analytes & product characteristics.
These are:-

pH
Water
Moisture
Nicotine
TSNAs

3. Time schedule

Action By whom May June July August September [October
Confirm participating laboratories and request
despatch/import information LD 22nd
Confirm suppliers' ability to process and despatch
5kg sample to distributors (POESCHL, CONWOOD,
RJRT, ITC, SMNE, UST) LD/suppliers  |22nd
Revise protocol and spreadsheet. Circulate to sub
group LD 26th
Despatch 5kg samples to distributors suppliers 26th
Homogenised, suitably labelled samples despatched
to labs distributors 10th
Analysis labs 27th 7th
Data on spreadsheet submitted to LD labs 14th
Prepare and code data, submit to AH LD 21st
Prepare draft statistical report AH 18th
Circulate report to sub group LD 21st
Present outcomes at next meeting LD 1st

LD — Linda Drake, BAT, Southampton
AH — Alexander Hauleithner, JTI, Austria
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4. Participating Laboratories

The following 23 laboratories have kindly agreedatice part in the study:-

Arista Laboratories
Arnold Andre

BAT GR&D

BAT House of Prince
Borgwaldt ASL
CNTC

Conwood

Dept of Plant & Soil Sciences, University of Kentucky
Eurofins

Global Laboratories
ITC India

ITG Reemtsma

JTI Austria

KT&G

Labstat

PMI

Poeschl

RJRT
SEITA/Imperial
Swedish Match NA
Swedish Match NE
Swisher
USSTMC/Altria

Page 2 of 7
/a8/09



5. Samples

5.1 Selection
The products in Table 1 have been chosen to raprésebrands of smokeless tobacco sold globally.

Table 1. Smokeless Tobacco Products Included indfStudy

Product Portion/Loos MarketlBrand |Manufacturer/ Distributor
Type Supplier
Snus |Loose [Europel|General  |SMNE SMNE

Fielder &
Snus 0.4g Pouch |Europe|Mocca Mint jLundgren SMNE

(BAT)
Moist Copenhager|

| |
Snuff |Loose uUS Snuff UST UST
Chewing |Loose Leaf |US  |Redman SMNA [UST
Tobacco
Chewing : Oliver Twist {House of
Tobacco Twist IEuroIoeTropical Oliver Twist SMNE
Hard
| |
Snuff/PeIIe‘Pe”et us Camel OrbisJRT UST
Nasal SnquLoose IEuropeIIC:frlieSt:Cher [Poeschl TabaklSMNE
Chewing - ITC to
Gutkha  |Flake [india Gutkha purchase from{SMNE
Brand
Oral Flake market
: Grizzly
Moist loose lUs intergreen|Conwood [UST
Snuff |
Long Cut
5.2 Supply

The manufacturers and suppliers will endeavourdwide the distributors with 5kg of the samples by
June 28 2009.

5.3 Preparation

With the exception of the Camel Orbs and Oliver §iwiiropical samples, the manufacturers and
suppliers will despatch a homogenised single batgroduct of suitable particle size (<4mm) to the
distributors. The Oliver Twist Tropical sampledlwie homogenised by the distributors.

The two distributors will repackage 24 lots of ~g@ff each sample into zip-lock plastic bags. These
bags will then put into a further bag to reducerible of loss of volatiles from the samples and to
discourage between sample contamination. Thewsighen be frozen te& -18°C for a minimum of
24 hours prior to despatching to the participataigpratories.
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5.4 Labelling
The distributors will label the samples A to | aatiag the list provided by the study coordinator.
The following statement will be clearly displayenl the packaging:

‘NOT FOR RESALE. SAMPLES ARE FOR TEST PURPOSES ONBAMPLES ARE OF NO
COMMERCIAL VALUE”

5.5 Transportation

NOTE: Under incorrect storage conditions therelggh risk of sample degradation which should be
avoided.

The samples will be removed from the cryogenicagjerfacilities on the day of despatch. The
samples will be distributed via express deliveryd§TTC in the US and Swedish Match NE in
Europe.

No additional cryogenic precautions will be pupiace during the transportation process. The
distributor will adhere to the laboratories’ degpeinstructions as given in the document below.

—
P

June 09 ST sub
group collab study CL

The distributors will inform the laboratories oktlactual despatch date so that the receiving
laboratories can prepare for receipt of the samples

5.6 Quantity
Each participating laboratory will receive ~200geaich product.

5.7 Receipt

The samples shall Is¥gned for immediatelyupon receipt and k&tored in a freezeruntil the
analyses are performed.

5.8 Within Laboratory Sample Preparation

The samples shall be thawed at room temperature fat least 2 hours before use. After this
initial thawing the samples shall be stored in a rfeigerator in between use.

The Camel Orb samples should be ground using a miib a fine powder and stored in airtight
containers between use.

The Snus pouches should be cut into 2 halves dirgcinto the extraction vessel. Both Snus and
paper are to be analysed.
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6. Analysis

6.1 Analytes

The following analyses should be performed by gaticipating laboratorwherever possible:-

Table 2. List of Analytes

Analysis Unit
Water* %
Moisture %
Nicotine %
pH

Tobacco- specific nitrosamines (TSNA) including NNWNK, NAB and ppb
NAT

*This should be determined both before and afterahalyses are performed.

Water

The analytical method shall be specific for wated aot for oven volatiles.

It is recommended that CRM56 (Karl Fisher) or CRMBZ) are used. These methods are available
on the CORESTA web site.

Moisture
Each laboratory should use its own in-house vadanalytical procedure.

Nicotine
The method of the analysis of nicotine should becgg for nicotine and not other alkaloids. It is
recommended that CRM62 is followed.

pH

Each laboratory should follow as closely as possibé CDC method (Federal Register, Vol. 74, No.
4, 2009, pgs 712-718) as attached below:-

A

Federal Register -
CDC methods info Jai

For the purpose of this study an extraction sigytime of 30 minutes is recommended. If labora®ri
are in a position to take additional measurements @and 15 minutes then this information can be
added to the results spreadsheet. Laboratoryamagntal conditions are to be recorded.

TSNAs
The following method has been drafted by SwedishcM&E and should be adhered to as closely as

possible by those laboratories using LCMSMS. liblatories are unable to use LCMSMS then other
technology may be used, e.g. GC-TEA.
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S (S
P

CORESTA ST
Quantification of TSN

Please also note that a TSNA calibration standalidbe distributed by SMNE with the samples.
Laboratories are requested to analyse this as plsagainst their in-house calibrations and retbed
result on the TSNA worksheet.

6.2 Timing
The analyses shall be performed betwédp27th and August 7thand as close in time as possible.

6.3 Sampling

Moisture:
Each laboratory shall analyse 3 test portions igafds), from each of the 9 samples under
repeatability conditionswvice, once before and once after the analyses arerpetb

All other analytes:

Each laboratory shall analyse 3 test portions icafds), from each of the 9 samples under
repeatability conditions, i.e. within a short intar of time by the same operator, using the same
calibration standard and without any intermediatalibration of the apparatus, unless this is an
integral part of performing the measurement.

It is of importance that the analyses will be perfed as close as possible in time after the samples
have been thawed. Nicotine, as the most volatiédyta shall, where possible, be analysed first.

7. Data Reporting

A description of the analytical procedure usedralyse the samples, including sample sizes,
extraction techniques, detection limits, quantifima limits and other relevant information shall be
entered in the spreadsheet and sent togetherhvétballected analytical data.

The individual test results shall be entered ihtogpreadsheet that is be provided. (2009 CORESTA
ST Collaborative Study Data reporting Workbook.XLS)

All test results should be reported as is. (With n@orrection for moisture content).

Moisture:

Two sets of three test results will be reportadefach of the 9 samples (performed before and tiger
analyses are performed).

All other analytes:

Three individual test results will be reported éarch of the 9 samples.

The results shall not be rounded and, ideally, neplcto at least one more digit than specifiechin t
standard method used by the laboratory for the f€se number of significant figures are specified
in the relevant sheet of the results workbook)

As well as the analytical results the followingamhation shall be reported:-
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Comments from the operators on any deviation freendocumented analytical procedure
should be reported in the comments column of tiheagfsheet.

Information regarding any irregularities or distanges during the measurement, including
change of operator, together with a statement agich measurements were performed by
which operator, and the reasons for any missingjtses

The date when the samples were received.

The date when the samples were measured.

Any other relevant information.

The spreadsheet with the results of the analysis drthe comments made shall be sent by e-mail
to Linda Drake, Study Coordinator, by August 14".

8. Statistical analysis of the data
Statistical analysis of data will be carried outAlgxander Hauleithner, JTI Austria, as per ISO572
(including Z scores).

9. Presentation of the results from the Collaboratie study
The draft report of the Collaborative study will @ieculated in September.
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Federal Register/Vol. 74, No. 4/ Wednesday, January

7, 2009/ Notices

B. New Business

¢ Auditors’ Report on FCA FY 2008/
2007 Financial Statements

¢ Registration of Loan Originators
Under the Secure and Fair
Enforcement for Mortgage Licensing
Act of 2008
C. Reports
¢ OE Quarterly Report

Closed Session *

e Update on OE Oversight Activities
Dated: January 5, 2009.
Roland E. Smith,
Secretary, Farm Credit Administration Board.
[FR Doc. E9—121 Filed 1-5-09; 4:15 pm]
BILLING CODE 6705-01-P

PERSON TO CONTACT FOR INFORMATION:
Robert Biersack, Press Officer,
Telephone: (202) 694—-1220.

Darlene Harris,

Deputy Secretary of the Commission.

[FR Doc. E8-31465 Filed 1-6—09; 8:45 am|]
BILLING CODE 6715-01-M

FEDERAL ELECTION COMMISSION

Sunshine Act Notices

AGENCY: Federal Election Commission.

DATE AND TIME: Thursday, January 8,
2009, at 10 a.m.

PLACE: 999 E Street, NW., Washington,
DC (Ninth Floor).

STATUS: This meeting will be open to the
public.

ITEMS TO BE DISCUSSED:
Correction and Approval of Minutes.

Management and Administrative
Matters.

Individuals who plan to attend and
require special assistance, such as sign
language interpretation or other
reasonable accommodations, should
contact Mary Dove, Commission
Secretary, at (202) 694-1040, at least 72
hours prior to the hearing date.

DATE AND TIME: Friday, January 9, 2009,
at 10 a.m.

PLACE: 999 E Street, NW., Washington,
DC.

STATUS: This meeting will be closed to
the public.

ITEMS TO BE DISCUSSED:

Compliance matters pursuant to 2
U.S.C. 437g.

Audits conducted pursuant to 2
U.S.C. 437g, § 438(b), and Title 26,
U.S.C.

Matters concerning participation in
civil actions or proceedings or
arbitration.

Internal personnel rules and
procedures or matters affecting a
particular employee.

* Session Closed—Exempt pursuant to 5 U.S.C.
552b(c)(8) and (9).

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Centers for Disease Control and
Prevention

Notice Regarding Revisions to the
Laboratory Protocol To Measure the
Quantity of Nicotine Contained in
Smokeless Tobacco Products
Manufactured, Imported, or Packaged
in the United States

AGENCY: Centers for Disease Control and
Prevention (CDC), Department of Health
and Human Services.

ACTION: Notice and Summary of Public
Comments.

SUMMARY: This notice amends the
uniform protocol for the analysis of
nicotine, total moisture, and pH in
smokeless tobacco products
(“Protocol”). The Protocol, originally
published in the Federal Register in
1999 (64 FR 14086) and revised in the
Federal Register on March 14, 2008 (73
FR 13903), implements the requirement
of the Comprehensive Smokeless
Tobacco Health Education Act
(CSTHEA) of 1986 (15 U.S.C. 4401 et
seq., Pub. L. 99-252) that each person
manufacturing, packaging, or importing
smokeless tobacco products shall
annually provide the Secretary of Health
and Human Services (HHS) with a
specification of the quantity of nicotine
contained in each smokeless tobacco
product. CDC re-published the notice in
the Federal Register on June 23, 2008
(73 FR 35395) concerning the revision of
the Protocol (1) To make a technical
change to correct the date when the first
report of information under the revised
Protocol is due and (2) to solicit public
comments concerning a change in the
Protocol that increased the volume of
water in the pH determination from 10
mL to 20 mL, and (3) to solicit public
comments concerning the addition of
the following commercial smokeless
tobacco product categories: dry snuff
portion packs, snus, snus portion packs,
and pellet or compressed. This Notice
also includes a summary of public
comments and CDC’s response to them.
The Protocol as published in the
Federal Register on March 14, 2008 (73
FR 13903), remains in effect with the
technical correction to the date as

described in the Federal Register notice
published on June 23, 2008 (73 FR
35395).

DATES: First report of information due
June 30, 2009, with subsequent
submissions due by March 31 of each
year.

FOR FURTHER INFORMATION, CONTACT:
Matthew McKenna, M.D., Director,
Office on Smoking and Health, Centers
for Disease Control and Prevention,
Telephone: (770) 488-5701.

SUPPLEMENTARY INFORMATION: Since the
implementation of the Protocol in 1999,
several smokeless tobacco product
categories have entered the U.S.
smokeless tobacco market including
snus, low moisture snuff sold in portion
pouches, and smokeless tobacco sold in
a compressed, pellet form. Some of the
new smokeless tobacco product
categories differ physically from
previous smokeless tobacco categories,
prompting a revision to the Protocol to
reflect the current state of the
marketplace.

Through its review of the Protocol,
CDC also determined that an increase in
volume of deionized, distilled water
would facilitate measurements of pH
values. After evaluating information that
was brought to the attention of CDC
regarding low moisture smokeless
tobacco products packaged in portion
pouches, CDC conducted an
independent comparison of pH
measurements in a wide variety of low
and high moisture smokeless tobacco
products. The results of the comparison
indicated an acceptable (less than 2%)
level of change in pH values when
measurements were taken with 20 mL
deionized, distilled water compared to
the volume of deionized, distilled water
specified in the previous Protocol.
Increasing the volume of water in the
mixture ensured that the matrix was
sufficiently fluid to facilitate ease of
measure. Thus, it is anticipated that the
change in the volume of liquid for pH
determination will facilitate the ease of
measure of smokeless tobacco pH for all
currently marketed smokeless tobacco
categories (i.e., plug, twist, moist snuff,
dry snuff, snus, loose leaf, chew, moist
snuff in portion pouches, smokeless
tobacco compressed into a pellet, and
dry snuff in portion pouches).

Summary of Public Comments and
CDC’s Response: On June 23, 2008, a
notice (73 FR 35395) was published
reflecting the above discussed revisions
to the Protocol and to solicit public
comment on these specific changes. Six
comments were received by the CDC, a
majority of which suggested alternative
approaches. A summary of the
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comments received and CDC’s response
follows.

One commenter expressed a concern
for the Federal funding and overall
direction of the “smokeless tobacco
program.”’

The issues raised in this comment
were beyond the scope of the Protocol
and solicitation of public comment.

One commenter, on behalf of several
smokeless tobacco manufacturers,
agreed with the proposed revision of
Section IV(B) (see below for Protocol) of
the Protocol to increase the volume of
deionized, distilled water to be used in
pH measurements from 10mL to 20mL.

One commenter, on behalf of several
smokeless tobacco manufacturers,
suggested that “some flexibility be
incorporated into Section IV(B) of the
Protocol by providing that, as long as a
minimum of 20 mL of liquid and 2
grams of sample are utilized, then larger
amounts of liquid and sample may be
utilized provided they are in a 10 to 1
ratio.”

CDC appreciated the suggestion that
there be flexibility in adjusting the
quantity of liquid and sample so long as
the ratio of liquid to sample is 10 to 1.
In evaluating this suggestion, CDC
determined that adopting such a change
would deviate from principles of good
scientific practice as it does not promote
protocol consistency, contrary to the
aims of a uniform analytical protocol.
According to the Cooperative Centre for
Scientific Research Relative to Tobacco
(CORESTA), a central organization
responsible for promoting tobacco-
related cooperative research, “[t]he
development of standard methods is
critically important in ensuring
consistency and comparability of data
reported by the association members
and as part of regulatory reporting of
data.” [Further details on CORESTA’s
viewpoint and its objectives are
available online at http://
www.coresta.org/Home Page/
PresentationCORESTA(Oct08).pdf.] As
the fundamental purpose of the Protocol
is to implement a multi-site testing
protocol, CDC concluded that the
development of a uniform analytical
protocol is paramount to ensuring
sound scientific efforts.

One commenter, on behalf of several
smokeless tobacco manufacturers, raised
the following point regarding the
categorization of smokeless tobacco
products in Section I(F) of the Protocol:

“* * * many of these separate product
‘categories’ are essentially identical
smokeless tobacco products for the purposes
of sample preparation (e.g., Moist snuff and
snus; Moist snuff portion packs and snus
portion packs) * * * since a number of
smokeless tobacco manufacturers have stated

that they are developing new or ‘innovative’
smokeless tobacco products, an approach
that creates a new ‘category’ and sample
preparation instruction every time a
smokeless tobacco product is introduced
with a different name or description will
result in a proliferation of smokeless tobacco
product ‘categories’ and a need to constantly
revise the Protocol to add new sample
preparation instructions. Such revisions
would trigger a notice and comment process
under the Administrative Procedure Act.”

CDC made the determination to
include the four newly listed categories
after having reviewed the number and
types of smokeless tobacco products
that had entered the market since 1999.
In this review, CDC concluded that
several new products would benefit
from a separate categorization to not
only better aid manufacturers in
distinguishing their products in this
protocol, but also reflect the variety of
products being sold to and recognized
by consumers. This review also
determined that in the years since the
implementation of the Protocol in 1999,
the quantities of new products
introduced to market requiring separate
categorization had been fairly limited;
thus, CDC did not believe that constant
revisions to the Protocol would be
necessary. However, CDC will continue
to monitor the introduction of new
smokeless tobacco products and provide
assistance to reporting entities on the
application of the Protocol as needed.

One commenter, on behalf of several
smokeless tobacco manufacturers,
suggested an alternative approach that
would “eliminate, or at the least
minimize, the need for new ‘categories’
and sample preparation instructions.”

This alternative proposal suggested
that:

“The alternative approach would be to
define the smokeless tobacco product
categories based on physical characteristics
relevant to sample preparation (essentially
tobacco particle size and whether tobacco
particles are in a pouch), rather than on a
manufacturer’s package label statement or
description * * *”

Three product categories were thus
proposed.

If any products did not fall into the
three categories, the proposal suggested
that:

“* * *in the event that a smokeless
tobacco manufacturer or importer believes
that a newly marketed smokeless tobacco
product does not fit within any of the above
categories, then samples should be prepared
in a manner compatible with the above
sample preparation instructions and the
manufacturer or importer should describe the
sample preparation procedures used when
making its submissions to CDC.”

After an evaluation of this alternative
approach, CDC concluded that the

current method of categorization is more
appropriate for several reasons. First,
the current method has been in place
since 1999, with no noted difficulties
associated with this product
categorization. Second, CDC noted that
other Federal agencies, such as the
Federal Trade Commission (FTC) and
United States Department of Agriculture
(USDA), receive and review information
on smokeless tobacco, not on the basis
of physical size characteristics, but on
these commonly accepted types of
categories. Examples can be found in
the FTC’s “Federal Trade Commission
Smokeless Tobacco Report for the Years
2002-2005,” available online at http://
www.ftc.gov/reports/tobacco/02-
05smokeless0623105.pdf, or in the
USDA Economic Research Service’s
“Tobacco Situation and Outlook
Yearbook”, available online at http://
usda.mannlib.cornell.edu/usda/ers/
TBS-yearbook//2000s/2007/TBS-
yearbook-01-12-2007.pdf/.

Furthermore, CDC viewed the existing
categorization of products by traditional
“consumer-oriented”” descriptions as
useful in easily identifying issues that
concern the general consumer and the
overall public’s health. In contrast,
adopting a method of categorization
based solely on physical product
characteristics would not be beneficial
towards that goal.

Finally, during its review of this
alternate approach, CDC noted that
there are only three existing methods to
prepare smokeless tobacco products for
analysis in this protocol, despite the
varied physical characteristics of
currently marketed smokeless tobacco
products.

One commenter, on behalf of several
smokeless tobacco manufacturers,
suggested that ““the reporting provision
of the FRN be amended to provide the
following: (i) The revised Protocol shall
take effect January 1, 2009, and (ii) the
first report of information pursuant to
the revised Protocol is due March 31,
2010, with subsequent submissions due
by March 31 of each year. This
amendment would afford smokeless
tobacco manufacturers a reasonable
amount of time to prepare for the
implementation of the revised Protocol,
and would continue the current practice
of manufacturers submitting a full year
of data based on a consistent
methodology.”

For the purposes of this comment,
CDC took into consideration a Federal
Register Notice published in March
2008 (73 FR 13903), which served as
public notice about the changes in the
Protocol. CDC regarded this duration of
notice as sufficient for the first report of
information to be due June 30, 2009,
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with subsequent submissions due by
March 31 of each year, as laid out in the
June 23, 2008 Federal Register (73 FR
35395).

Collection of Information

This proposed amendment does not
call for any new collection of
information under the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501—
3520).

Dated: December 29, 2008.
James D. Seligman,

Chief Information Officer, Centers for Disease
Control and Prevention.

Revised Protocol for Analysis of
Nicotine, Total Moisture, and pH in
Smokeless Tobacco Products

I. Requirements 1 2

A. Reagents?

1. Sodium hydroxide (NaOH), 2N

2. Methyl t-butyl ether (MTBE)

3. (—)-Nicotine (Fluka 72290) >99%
purity 45

4. Quinoline (Aldrich)

5. Standard pH buffers; 4.01, 7.00, and
10.00

6. Deionized distilled water

B. Glassware and Supplies

1. Volumetric flasks, class A

2. Culture tubes, 25 mm x 200 mm, with
Teflon-lined screw caps

. Pasteur pipettes

. Repipettors (10 mL and 50 mL)

. Linear shaker (configured to hold
tubes in horizontal position) 67

6. Weighing dishes, aluminum

7. Teflon-coated magnetic stirring bars

8. Polypropylene containers, 50 mL

gl W

C. Instrumentation

1. Robot Coupe Model RSI 2V Scientific
Batch Processor

2. Capillary gas chromatograph, Hewlett
Packard, Model 6890, with split/
splitless injector capability, flame
ionization detector, and a capillary
column (Hewlett Packard HP-5,
Crosslinked 5% PH ME Siloxane, 30
m length x 0.32 mm ID, film thickness
0.25 or 0.52 um)

3. Orion Model EA 940 pH meter
equipped with Orion 8103 Ross
combination pH electrode

D. Additional Equipment

Forced-air oven, Fisher Isotemp®,
regulated to 99 + 1.0°C. Suggested
dimensions: 18 x 18 x 20inches.

E. Chromatographic Conditions 89

1. Detector temperature: 250°C

2. Injector temperature: 250°C

3. Flow rate at 100°C—1.7 mL/min; with
split ratio of 40:1 10

4. Injection volume: 2 ul

5. Column conditions: 110-185°C at
10°C min —1; 185-240°C at 6°C min 1,
hold at final temperature for 10 min.

F. Sample Preparation 1

There are ten different categories of
commercial smokeless tobacco
products:

1. Dry snuff;

2. Moist (wet) snuff;
3. Moist (wet) snuff portion packs;
4. Plug;

5. Twist;

6. Loose leaf;
7. Dry snuff portion packs;

8. Snus;

9. Snus portion packs; and

10. Pellet or Compressed.

Because of their physical
characteristics, some of the ten product
categories must be ground (whole or in
part) before nicotine, total moisture, and
pH analyses can be conducted. The
objective of grinding the samples is to
obtain a homogeneous sample with
particles measuring approximately 4
mm. Grinding to achieve this particle
size should take no more than 3
minutes. To ensure proper grinding and
an adequate amount of the ground
sample for analysis, the minimum
sample size of all commercial products
to be ground should not be less than 100
grams.

To ensure precision of analyses for
nicotine, total moisture, and pH, the
samples that require grinding should be
ground using a Robot Coupe Model RSI
2V Scientific Batch Processor or its
equivalent. This is a variable speed (0 to
3000 RPM) processor. The variable
speed motor is required to ensure
proper grinding of the tobacco tissues
(and in the case of pH determination,
the portion pack). Elevated temperatures
can result in moisture loss and an
underestimated value for moisture
content. Hence, care must be taken
during grinding to avoid elevated
temperatures. The bowl should be
cleaned after each grinding to obtain
accurate results. Freeze- or cryo-
grinding is also an acceptable grinding
method.

1. Dry snuff: Dry snuff samples do not
need to be ground since the product is
a powder. The sample must be
thoroughly mixed before weighing for
nicotine, total moisture, and pH
analysis.

2. Moist (wet) snuff: Moist (wet) snuff
samples do not need to be ground. The
sample must be thoroughly mixed
before weighing for nicotine, total
moisture, and pH analysis.

3. Moist (wet) snuff portion packs:
The tobacco contents of the moist (wet)
snuff portion packs do not need to be
ground for nicotine, total moisture, or

pH analysis. The tobacco packaging
material (the “pouch”) should be
separated from the tobacco and ground
to obtain particles measuring
approximately 4 mm for pH analysis.
The tobacco of the moist (wet) snuff
portion pack and the ground pouch are
combined and thoroughly mixed before
pH analysis.

4. Plug tobacco: Break or cut apart
plugs and add in portions to grinder at
2000 RPM. Reduce RPM or stop
grinding if sample bowl becomes warm.
Pulse the Robot Coupe, when needed, to
complete grinding. Grind samples until
approximately 4 mm in size. The total
grinding time should be no more than
3 minutes.

5. Twist tobacco: Separate twists, add
to grinder and grind at 2000 RPM.
Reduce RPM or stop grinding if sample
bowl becomes warm. Continue grinding
until sample particles are approximately
4 mm in size. The total time for grinding
should be no more than 3 minutes.

6. Loose leaf: Grind in the same
manner as described in 4 and 5 to obtain
product with particle size of
approximately 4 mm.

7. Dry snuff portion packs: The
tobacco contents of the dry snuff portion
packs do not need to be ground for
nicotine, total moisture, or pH analysis.
The tobacco packaging material (the
“pouch”) should be separated from the
tobacco and ground to obtain particles
measuring approximately 4 mm for pH
analysis. The tobacco of the dry snuff
portion pack and the ground pouch are
combined and thoroughly mixed before
pH analysis.

8. Snus: Snus samples do not need to
be ground since the product is a
powder. The sample must be thoroughly
mixed before weighing for nicotine,
total moisture, and pH analysis.

9. Snus portion packs: The tobacco
contents of the snus portion packs do
not need to be ground for nicotine, total
moisture, or pH analysis. The tobacco
packaging material (the “pouch”)
should be separated from the tobacco
and ground to obtain particles
measuring approximately 4 mm for pH
analysis. The tobacco of the snus
portion pack and the ground pouch are
combined and thoroughly mixed before
pH analysis.

10. Pellet or compressed: Break apart
compressed tobacco pellets and add in
portions to grinder at 2000 RPM. Reduce
RPM or stop grinding if sample bowl
becomes warm. Pulse the Robot Coupe,
when needed, to complete grinding.
Grind samples until approximately 4
mm in size. The total grinding time
should be no more than 3 minutes.
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II. Nicotine Analysis 12
A. Calibration Standards

1. Internal Standard (IS)

Weigh 10.00 grams of quinoline,
transfer to a 250 mL volumetric flask
and dilute to volume with MTBE. This
solution will be used for calibration of
the instrument for the nicotine
calibration curve (II.A.2), for the
standards addition assay (II.B), and for
preparation of the extracting solution
(II.D).

2. Nicotine Calibration Curve

a. Weigh 1.0000 gram of nicotine into
a clean, dry 100 mL volumetric flask
and dilute to volume with MTBE. This
gives a nicotine concentration of 10 mg/
mL for the stock solution.

b. Accurately pipette 0.5 mL of IS
from stock solution (II.A.1) to five clean,
dry 50 mL volumetric flasks. To prepare
a nicotine standard corresponding to a
concentration of 0.8 mg/mL, pipette
exactly 4.0 mL of the nicotine standard
(II.A.2.a) to a 50 mL volumetric flask
containing the internal standard and
dilute to volume with MTBE. To obtain
nicotine concentrations equivalent to
0.6, 0.4, 0.2, and 0.1 mg/mL, pipette
precisely 3.0, 2.0, 1.0, and 0.5 mL,
respectively, of the nicotine standard
into the four remaining flasks and dilute
to volume with MTBE.

c. Transfer aliquots of the five
standards to auto sampler vials and
determine the detector response for each
standard using gas chromatographic
conditions described in LE.

d. Calculate least squares line for
linear equation from these standards by
obtaining the ratio of Areanicotine/ Arears.
This ratio will be the Y value and the
concentration of nicotine will be the X
value for determining the linear
equation of the line (Equation 1):

Equation 1:

Y =a+bX;
Where:
X = Concentration of nicotine in mg
Y= Areanicoline/ AreaIS
a = intercept on the ordinate (y axis)
b = slope of the curve

The final result will be reported in the
following units:

Concentration of nicotine = mg of
nicotine/gram of tobacco sample.

e. Determine the recovery of nicotine
by pipetting 10 mL of the 0.4 mg/mL
nicotine standard to a screw capped
tube containing 1.0 mL of 2 N NaOH.
Cap the tube. Shake the contents
vigorously and allow the phases to
separate. Transfer an aliquot of the
organic phase to an injection vial and

inject. Calculate the concentration of
nicotine using the equation of the line
in II.A.2.d above. This should be
repeated two more times to obtain an
average of the three values. The
recovery of nicotine can be obtained by
using the following equation:

Equation 2:

Recovery = Nicotine INicotine

calculated actual

B. Standards Addition Assay

Prior to analyzing a smokeless tobacco
product for nicotine content, the testing
facility must validate the system to
verify that matrix bias is not occurring
during nicotine extraction. This is done
by analyzing the nicotine calibration
standards in the same vegetable matrix
as the smokeless tobacco. The first time
each smokeless tobacco product is
tested and whenever a change is made
to the product formulation (including a
change to the tobacco blend or cultivar),
the Standards Addition Assay will be
performed, and documentation of its
performance and of the nicotine
concentrations selected for the standard
curve (II.B.2) will be submitted to the
Centers for Disease Control and
Prevention.

1. Using an analytical balance,
accurately weigh 1.000 £ 0.020 gram of
the homogeneous, prepared tobacco
sample into a culture tube. Repeat this
five times for a total of 6 culture tubes
containing the smokeless tobacco
product. Record the weight of each
sample.

2. Prepare a five-point standard curve
for the Standards Addition Assay. The
standard curve must consist of nicotine
concentrations that encompass the range
of values expected from adding known
concentrations of the nicotine standard
(IT.A.2.a) to a measured quantity of the
smokeless tobacco product (1.000 £
0.020 gram, described in II.B.1). The
sixth culture tube is not supplemented
with nicotine and serves as an analytical
blank. Allow the samples to equilibrate
for 10 minutes.

3. Pipette 5 mL of 2 N NaOH into each
tube. Cap each tube. Swirl to wet
sample and allow to stand 15 minutes.13

4. Pipette 50 mL of extraction solution
(IL.D.1) into each tube. Cap each tube
and tighten.14

5. Place tubes in rack(s), place racks
in linear shaker in horizontal position
and shake for two hours.

6. Remove rack(s) from shaker and
place in vertical position to allow the
phases to separate.

7. Allow the solvent and nicotine
supplemented samples and the blank to
separate (maximum 2 hours).

8. Transfer aliquots of the five
standards and the blank from the
extraction tubes to sample vials and
determine the detector response for each
using gas chromatographic conditions
described in LE.

9. Subtract the Areanicotine/ Arears of
the blank from the Areanicotine/ Arears of
each of the standards.

10. Calculate least squares line for
linear equation from the corrected
standards as described above (Equation
1) in II.A.2.d. The final corrected result
will be reported in the following units:
Concentration of nicotine = mg of
nicotine/gram of tobacco sample.

11. Determine the recovery of nicotine
by pipetting 10 mL of the 0.4 mg/mL
nicotine standard to a screw capped
tube containing 1.0 mL of 2 N NaOH
and 10 mL of extraction solution
(I.D.1). Cap the tube and tighten. Shake
the contents vigorously and allow the
phases to separate. Transfer an aliquot
of the organic phase to an injection vial
and inject. Calculate the concentration
of nicotine using the equation of the line
above in II.A.2.d. This should be
repeated two more times to obtain an
average of the three values. The
recovery of nicotine can be obtained by
using Equation 2: Recovery =
Nicotinecaicutacea/ Nicotine,cear.

12. Compare the results of steps II.A.2
and IL.B. If they differ by a factor of 10%
or more, the recovery of nicotine from
the aqueous matrix is not equivalent to
recovery from the vegetable matrix of
the smokeless tobacco product. In this
instance, the nicotine concentration of
the smokeless tobacco product must be
determined from a nicotine calibration
curve prepared from nicotine standards
in a vegetable-based matrix.

C. Quality Control Pools

At least two quality control pools at
the high and low ends of the expected
nicotine values are recommended to be
included in each analytical run. The
pools should be analyzed in duplicate
in every run. The quality control pools
should be available in sufficient
quantity to last for all analyses of a
product.

D. Sample Extraction Procedure 12

1. Extraction solution is prepared by
pipetting 10 mL of the IS from the stock
solution (II.A.1) to a 1000 mL
volumetric flask and diluting to volume
with MTBE.

2. Using an analytical balance,
accurately weigh 1.000 = 0.020 gram of
prepared tobacco sample into culture
tube and record weight.1®> Sample each
smokeless tobacco brand name
according to the provided testing
frequency schedule.?® The number of
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products sampled should reflect an
acceptable level of precision.?¢ The test
material is to be representative of the
product that is sold to the public and
therefore should consist of sealed,
packaged samples of finished product
that is ready for commercial
distribution. Samples are to be analyzed
in duplicate.

3. Pipette 5 mL of 2 N NaOH into the
tube. Cap the tube. Swirl to wet sample
and allow to stand 15 minutes.13

4. Pipette 50 mL of extraction solution
into tube, cap tube and tighten.4

5. Place tubes in rack(s), place racks
in linear shaker in horizontal position
and shake for two hours.

6. Remove rack(s) from shaker and
place in vertical position to allow the
phases to separate.

7. Allow the solvent and sample to
separate (maximum 2 hours). Transfer
an aliquot from the extraction tube to a
sample vial and cap.

8. Analyze the extract using GC
conditions as described above (I.E) and
calculate the concentration of nicotine
using the linear calibration equation.
Correct percent nicotine values for both
recovery and weight of sample by using
Equation 3.17

Equation 3:°

('Areanicmine/'Area IS) —a
bxSample Wt x Recovery

Nicotine (mg/g) =

9. Report the final nicotine
determination as mg of nicotine per
gram of the tobacco product (mg
nicotine/gram), to an accuracy level of
two decimal places for each brand name
(e.g., Skoal Bandits Wintergreen, Skoal
Long Cut Cherry, Skoal Long Cut
Wintergreen, etc.). All data should
include the mean value with a 95%
confidence interval, the range of values,
the number of samples tested, the
number of lots per brand name, and the
estimated precision of the mean.
Information will be reported for each
manufacturer and variety (including
brand families and brand variations)
and brand name (e.g., Skoal Bandits
Wintergreen, Skoal Long Cut Cherry,
Skoal Long Cut Wintergreen, etc.).

I1I. Total Moisture Determination

A. This procedure is a modification of
AOAC Method 966.02 (1990) and is
referred to as ‘““Total Moisture
Determination” because it determines
water and tobacco constituents that are
volatile at temperatures of 99 £ 1.0°C.

B. Accurately weigh 5.00 grams of the
sample (ground to pass <4 mm
screen) 20 into a weighed moisture dish
and place uncovered dish in oven.21
Sample each smokeless tobacco brand
name according to the provided testing
frequency schedule.® The number of
products sampled should reflect an
acceptable level of precision.1¢ The test
material is to be representative of the
product that is sold to the public and
therefore should consist of sealed,
packaged samples of finished product
that is ready for commercial
distribution. Samples are to be analyzed
in duplicate.

C. Do not exceed 1 sample/10 sq in
(650 sq cm) shelf space, and use only 1
shelf. Dry 3 hr at 99 £1.0°C. Remove
from oven, cover, and cool in desiccator
to room temperature (about 30 min).
Reweigh and calculate percent moisture.

D. Report the final moisture
determination as a percentage (%), to an
accuracy level of one decimal place for
each brand name (e.g., Skoal Bandits
Wintergreen, Skoal Long Cut Cherry,
Skoal Long Cut Wintergreen, etc.). All
data should include the mean value
with a 95% confidence interval, the
range of values, the number of samples
tested, the number of lots per brand
name, and the estimated precision of the
mean. Information will be reported for
each manufacturer and variety
(including brand families and brand
variations) and brand name (e.g., Skoal
Bandits Wintergreen, Skoal Long Cut
Cherry, Skoal Long Cut Wintergreen,
etc.).

IV. pH Measurement 12 22

A. Test samples as soon as possible
after they are received. Sample each
smokeless tobacco brand name
according to the provided testing
frequency schedule.® The number of
products sampled should reflect an
acceptable level of precision.1¢ The test
material is to be representative of the

product that is sold to the public and
therefore should consist of sealed,
packaged samples of finished product
that is ready for commercial
distribution. Samples are to be analyzed
in duplicate.

B. Accurately weigh 2.00 grams of the
sample. Place in a 50 mL polypropylene
container with 20 mL deionized
distilled water.

C. Place Teflon-coated magnetic
stirring bar in container and stir mixture
continuously throughout testing.

D. Measure pH of sample after a two-
point calibration of the pH meter to an
accuracy of two decimal places using
standard pH buffers (4.01 and 7.00 or
7.00 and 10.00) that will encompass the
expected pH value of the smokeless
tobacco product.

E. The first time pH values are
determined for a smokeless tobacco
product, measure the pH of the
smokeless tobacco product at 5, 15, and
30 minutes. If there is no systematic
variation in pH values with time, all
subsequent pH determinations are made
at 5 minutes. If there is systematic
variation in pH values, continue to
measure the pH of the smokeless
tobacco product until the pH value is
stable and does not vary more than 10%
over 15 minutes. Report the final pH
value.

F. Report the final pH determination
to an accuracy level of two decimal
places for each brand name (e.g., Skoal
Bandits Wintergreen, Skoal Long Cut
Cherry, Skoal Long Cut Wintergreen,
etc.). All data should include the mean
value with a 95% confidence interval,
the range of values, the number of
samples tested, the number of lots per
brand name, and the estimated
precision of the mean. Information will
be reported for each manufacturer and
variety (including brand families and
brand variations) and brand name (e.g.,
Skoal Bandits Wintergreen, Skoal Long
Cut Cherry, Skoal Long Cut
Wintergreen, etc.).

G. Estimate the un-ionized (free)
nicotine content with the Henderson-
Hassel Balch equation (Equation 4),
based on measured pH and nicotine
content.
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Equation 4:
[B]
pH =pKa + log [
BH" |
B+H" = BH"
[B]
o o [BH"]
% un-ionized (free) nicotine =—=——=—x100

(B]

[BH°]

+1

pKa =8.02 (CRC Handbook of Chemistry and Physics, 1989-1990)
[B] = amount of un-ionized (free) nicotine
[BH*]=amount of ionized nicotine

H. Report the final estimated un-
ionized (free) nicotine as a percentage
(%) of the total nicotine content, to an
accuracy level of two decimal places
and as mg of un-ionized (free) nicotine
per gram of the tobacco product (mg un-
ionized (free) nicotine/gram), to an
accuracy level of two decimal places for

each brand name (e.g., Skoal Bandits
Wintergreen, Skoal Long Cut Cherry,
Skoal Long Cut Wintergreen, etc.). All
data should include the mean value
with a 95% confidence interval, the
range of values, the number of samples
tested, the number of lots per brand
name, and the estimated precision of the

Mean total nicotine = 10.30 (mg/g)

Mean pH =7.50
pKa =8.02

_ [B]
pH = pKa + log

7.50=8.02 +lo

[BH°]

[un-ionized (free) nicotine]
g — —
[ionized nicotine]

-0.52 = log [un-ionized (free) nicotine]

[ionized nicotine]

[un-ionized (free) nicotine]

0.302= — —
[ionized nicotine]
[B]
o o [BH"]
% un-ionized (free) nicotine = ————=—x100
[&] +1
[BH°]
0.302

% un-ionized (free) nicotine =
0.30

X
2+1

% un-ionized (free) nicotine = 23.20

Total free nicotine (mg/g) = total nicotine x

mean. Information will be reported for
each manufacturer and variety
(including brand families and brand
variations) and brand name (e.g., Skoal
Bandits Wintergreen, Skoal Long Cut
Cherry, Skoal Long Cut Wintergreen,
etc.).

Sample calculation:

% un-ionized (free) nicotine

100
23.20

Total free nicotine (mg/g) = 10.30x ——
(mg/g) 100

Total free nicotine (mg/g) = 2.39
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V. Assay Criteria for Quality Assurance

A. Establishing Limits for Quality
Control Parameters

All quality control parameters must
be determined within the laboratory in
which they are to be used. At least 10
within-laboratory runs must be
performed to establish temporary
confidence intervals for the quality
control parameters. Permanent limits
should be established after 20 runs and
should be reestablished after each
additional 20 runs.

B. Exclusion of Outliers from the
Calibration Curve 18

The coefficient of determination
between Areanicotine/ Arears and nicotine
concentration should be equal to 0.99 or
higher. Any calibration standard having
an estimated concentration computed
from the regression equation (Equation
1) which is different from its actual
concentration by a factor of 10% can be
excluded from the calibration curve. Up
to two concentrations may be excluded,
but caution should be used in
eliminating values, since bias may be
increased in the calibration curve. If an
outlier value is eliminated, its duplicate
value must also be discarded to avoid
producing a new bias. All unknowns
must fall within the calibration curve;
therefore, duplicate values excluded at
either end of the calibration curve will
restrict the useful range of the assay.

C. Quality Control Pools and Run
Rejection Rules

The mean estimated nicotine
concentration in a pool should be
compared with the established limits for
that pool based on at least 20
consecutive runs. An analytical run
should be accepted or rejected based
upon the following set of rules adapted
from Westgard et al. (1981).

1. When the mean of one QC pool
exceeds the limit of x £+ 3 standard
deviations (SD), then the run is rejected
as out of control. Here, x and SD
represent the overall mean and standard
deviation of all estimated nicotine
concentrations for a particular pool in
the runs which were used to establish
the control limits.

2. When the mean nicotine
concentrations in two QGC pools in the
same run exceed the same direction,
then the run must be rejected. The same
direction is the condition in which both
pools exceed either the x + 2 SD or the
x -2 SD limits.

3. When the mean nicotine
concentrations in one or two QC pools
exceed their x £ 2 SD limits in the same
direction in two consecutive runs, then
both runs must be rejected.

4. When the mean nicotine
concentrations in two QC pools are
different by more than a total of 4 SD,
then the run must be rejected. This
condition may occur, for example, when
one QC pool is 2 SD greater than the
mean, and another is 2 SD less than the
mean.

Endnotes

The comments and notes listed below
can be described as Good Laboratory
Practice guidelines; they are described
in detail in this protocol to ensure
minimal interlaboratory variability in
the determination of nicotine, total
moisture, and pH in smokeless tobacco.

1This protocol assumes that the
testing facility will implement and
maintain a stringent Quality Assurance/
Quality Control program to include, but
not be limited to, regular interlaboratory
comparisons, determination of the
quality and purity of purchased
products, and proper storage and
handling of all reagents and samples.

2When a specific product or
instrument is listed, it is the product or
instrument that was used in the
development of this method. Equivalent
products or instruments may also be
used. Use of trade names is for
identification only and does not
constitute endorsement by the Public
Health Service or the U.S. Department
of Health and Human Services.

3 All chemicals, solvents, and gases
are to be of the highest purity.

4 Companies must ensure that the
purity of the nicotine base is certified by
the vendor and that the chemical is
properly stored. However, nicotine base
oxidizes with storage, as reflected by the
liquid turning brown. If oxidation has
occurred, the nicotine base should be
distilled prior to use in making a
standard solution.

5 A suggested method for the
determination of nicotine purity is
CORESTA Recommended Method No.
39.

6 Horizontal shaking will allow more
intimate contact of this three phase
extraction. There is a minimal dead
volume in the tube due to the large
sample size and extraction volume. This
necessitates horizontal shaking.

71f a linear shaker is not available, a
wrist action shaker using 250 mL
stoppered Erlenmeyer flasks can be
substituted. Values for nicotine are
equivalent to those obtained from the
linear shaker.

8 After installing a new column,
condition the column by injecting a
tobacco sample extract on the column,
using the described column conditions.
Injections should be repeated until areas
of IS and nicotine are reproducible. This

will require approximately four
injections. Recondition column when
instrument has been used infrequently
and after replacing glass liner.

9 Glass liner and septum should be
replaced after every 100 injections.

10 Most older instruments operate at
constant pressure. To reduce confusion,
it is suggested that the carrier gas flow
through the column be measured at the
initial column temperature.

11 The testing facility must ensure that
samples are obtained through the use of
a survey design protocol for sampling
“‘at one point in time” at the factory or
warehouse. The survey design protocol
must address short-, medium-, and long-
term smokeless tobacco product
variability (e.g., variability over time
and from container to container of the
tobacco product) in a manner equivalent
to that described for cigarette sampling
in Annex C of ISO Protocol 8243.
Information accompanying results for
each sample should include, but not be
limited to:

For each product—manufacturer and
variety (including brand families and
brand variations) and brand name (e.g.,
Skoal Bandits, Skoal Long Cut Cherry,
Skoal Long Cut Wintergreen, etc.):

1. Product “category,” e.g., loose leaf,
plug, twist, dry snuff, moist (wet) snuff,
etc.

2. Lot number.

3. Lot size.

4. Number of randomly sampled,
sealed, packaged (so as to be
representative of the product that is sold
to the public) smokeless tobacco
products selected (sampling fraction) for
nicotine, moisture, and pH
determination.

5. Documentation of method used for
random sample selection.

6. ’Age” of product when received
by testing facility and storage conditions
prior to analysis.

12 Extraction of nicotine and pH
determination must be performed with
reagents and samples at a room
temperature of 22—-25°C. Room
temperature should not vary more than
1°C during extraction of nicotine or pH
determination.

13 Use non-glass 10 mL repipette for
transferring NaOH solution.

14Use 50 mL repipette for transferring
MTBE.

15For dry snuff, use 0.500 £ 0.010
gram sample.

16 The testing facility is referred to
ISO Procedure 8243 for a discussion of
sample size and the effect of variability
on the precision of the mean of the
sample (ISO 8243, 1991).

17 When analyzing new smokeless
tobacco products, extract product
without IS to determine if any



Federal Register/Vol. 74, No. 4/ Wednesday, January

7, 2009/ Notices 719

components co-elute with the IS or
impurities in the IS. This interference
could artificially lower calculated
values for nicotine.

18 The calculated nicotine values for
all samples must fall within the low and
high nicotine values used for the
calibration curve. If not, prepare a fresh
nicotine standard solution and an
appropriate series of standard nicotine
dilutions. Determine the detector
response for each standard using
chromatographic conditions described
in LE.

19 The testing frequency for each
smokeless tobacco brand name (e.g.,
Skoal Bandits Wintergreen, Skoal Long
Cut Cherry, Skoal Long Cut
Wintergreen, etc.) is based on the
manufacturing duration (refer to table
below). Each smokeless tobacco brand
name will be sampled and tested for
nicotine, total moisture, and pH no
fewer than twice and no more than four
times during a calendar year.

Test
frequency*

Manufacturing duration in
weeks

up to and including 4 ................
up to and including 28

2
3
up to and including 52 4

*Use a statistical program to determine ran-
dom sampling dates based on the total manu-
facturing duration during a calendar vyear.
Sampling dates should fall on actual manufac-
turing days for the product when test material
that is representative of the product that is
sold to the public (consisting of sealed, pack-
aged samples) is available. If a statistically de-
termined sampling date falls on a day that
does not meet this criterion, sample the prod-
uct on the next date that does meet the
criteria.

For smokeless tobacco brand names
with episodic production during a
calendar year, the total number of
sampling dates is determined by the
sum of the individual test frequencies,
not to exceed four. For the purpose of
the Protocol, episodic production is
defined as manufacturing intervals
separated by periods of 30 or more days
when the smokeless tobacco brand
name is not manufactured.

Example 1: Within a single calendar year
a smokeless tobacco brand name is
manufactured from January 1 to March 31
and from September 1 to December 15. The
testing frequency for the first manufacturing
interval is 3 and for the second
manufacturing interval is 3. The Protocol
allows that each smokeless tobacco brand
name be tested for nicotine, total moisture,
and pH no more than four times during a
calendar year. Therefore, 4 random sampling
dates, as described in the footnote to the
above table, are determined for the smokeless
tobacco brand name. The values for nicotine,
moisture, and pH determinations, and
unionized (free) nicotine calculations and the

mean of the 4 data points for that smokeless
tobacco brand name are reported.

Example 2: Within a single calendar year
a smokeless tobacco brand name is
manufactured from April 5 to May 3 and
from September 1 to December 15. The
testing frequency for the first manufacturing
interval is 2 and for the second
manufacturing interval is 3. The values for
nicotine, moisture, and pH determinations,
and unionized (free) nicotine calculations
and the mean of the 4 data points for that
smokeless tobacco brand name are reported.

Example 3: Within a single calendar year
a smokeless tobacco brand name is
manufactured from January 1 to January 15
and from September 1 to September 22. The
testing frequency for the first manufacturing
interval is 2 and for the second
manufacturing interval is 2. Four random
sampling dates are selected to fall within the
6 weeks of manufacturing for the smokeless
tobacco brand name. The values for nicotine,
moisture, and pH determinations, and
unionized (free) nicotine calculations and the
mean of the 4 data points for that smokeless
tobacco brand name are reported.

20 The method is a modification of
AOAC Method 966.02 (1990) in that the
ground tobacco passes through a 4 mm
screen rather than a 1 mm screen.

21 When drying samples, do not dry
different products (e.g., moist (wet)
snuff, dry snuff, loose leaf) in the oven
at the same time since this will produce
errors in the moisture determinations.

22 The method is a modification of a
method published by Henningfield et al.
(1995).
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Appendix 2

Collaborative study for
Quantification of TSNA by LC-MS/MS in Smokeless Tolacco Products

Scope of Application

The method to be used in this study is applicalde the quantification of four tobacco
specific N-nitrosamines (TSNAs) in Smokeless Tolmadroducts. The TSNAs analyzed
with this method are N-nitrosonornicotine (NNN),(M-methylnitrosamino)-1-(3-pyridyl)-1-

butanone (NNK), N-nitrosoanatabine (NAT), and Nragoanabasine (NAB).

Principle

The TSNAs are extracted with an aqueous buffer andlyzed by liquid chromatography-
tandem mass spectrometry (LC-MS/MS). The resulesraported in units of nanograms per
gram product as is, wet weight.

Safety Precautions
TSNAS are category 2 carcinogens, toxic and mayaimiertility and as such should be treated with

extreme care, and should always be handled in & fonapboard. Lab coat, glasses and chemical

resistant gloves should always be worn.

Equipment

Laboratories have the possibility to either uselW.C column or the HPLC column specified below.
The reason for the use of the UPLC column is toeiase the sensitivity in order to be able to detect
the low levels of TSNA in some smokeless tobacoapets. In addition the run time with UPLC is
only about half of the HPLC run time.

Usual laboratory equipment and in particular, tiefing:

Conical flask: 100 mL with stopper.

Calibrated auto pipettes: 100-1000 pL.

Calibrated dispensette for 30 mL buffer.

Vials: Whatman Mini-UniPrep" PTFE (PolyTetraFluoroEthylene) filter 0.45 pm,
(or 2 mL amber vials, syringe and 0.4 PVDF- or PTFE syringe filter).

Laboratory balance, capable of weighing to the esd.0001 g

Orbital shaker.

pH-meter.

UPLC

Participating laboratories with possibility to U3BLC or similar system (UHPLC) should use that.
UPLC column: Waters Acquity UPLC BEH C18 columnl@m x 100mm,

1.7um particle size.

Frit: Waters Assay Frit, 0.2 um, 2.1 mm.
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HPLC

Laboratories without the possibility to use UPL®@uld use HPLC:
HPLC column: Waters Xterra MS C18 column, 2.1 x&f, 2.5 um particle size
Guard column: Waters Xterra MS C18 guard columhx210 mm, 3.5 um patrticle size

Triple Quadrupole Mass Spectrometer: Participatatgpratories will use their in-house validated
system and parameters. For smokeless tobaccogtsaaisensitive instrument is required since some

of the smokeless products have low levels of TSNA.

Reagents and Supplies

During the analysis, use only reagents of recogh@r®lytical grade and only Milli-Q grade water or

water of grade 1 according to EN 1SO 3696. Solvehtauld be of HPLC-grade or better.

Milli-Q water (HPLC-grade)

Acetonitrile (HPLC-grade).
Ammoniumacetate (p.a. grade).

Methanol (HPLC-grade).

Acetic acid (98-100 %, p.a. grade).
Formic acid (> 90 %, p.a. grade).

NAB (=98 %)

NAT (> 98%)

NNK (=98 %)

NNN (>98 %)

NAB-d4 (=98 %, Isotopic purity 99%)
NAT-d4 (> 98 %, Isotopic purity 99%)
NNN-d4 (> 98 %, Isotopic purity 99%)
NNK-d4 (> 98 %, Isotopic purity 99%)

Sample Handling and Storage
See the collaborative study main protocol for instions.

Analytical Procedure — Solution Preparation

100 mM ammonium acetate solution (To be used for Evaction Solution and for Mobile phase

preparation)

100 mM ammonium acetate in Milli-Q Water: Weigh 46.grams of ammonium acetate and
transfer the ammonium acetate into a 2000-mL volwiodlask. Add ~1000 mL of Milli-Q
Water and mix well, dilute to volume with Milli-Q Wter and mix well. Store at room

temperature.
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Mobile Phases for the UPLC system

Mobile phase A: 10 mM ammonium acetate buffer, pH(4 0.05)

Mix 100 mL of 100 mM ammonium acetate solution w&@0 mL Milli-Q water, adjust the
pH to 4.7 (x 0.05) with acetic acid.

Mobile phase B: 0.1 % (v/v) formic acid in acetoitgt

Pipette 1.0 mL of formic acid using a calibratetbauipette (or a class A pipette), into a 1000 mL
volumetric flask containing about 600 mL acetotgirdilute to volume with acetonitrile and mix well
Store at room temperature.

Mobile Phases for the HPLC system

Mobile phase A: Mill-Q water

Mobile phase B: 0.1 % (v/v) acetic acid in methanol

Pipette 1.0 mL of acetic acid using a calibratet qipette (or a class A pipette), into a 1000 mL
volumetric flask containing about 600 mL methamwmiljte to volume with methanol and mix well.
Store at room temperature.

Standard Diluent

30/70 Acetonitrile/Milli-Q Water, Combine 300 mL dfcetonitrile and 700 mL of Milli-Q
Water into a 1 L bottle. Mix well.

Preparation of Standards

Each laboratory will prepare its own standards. 2NA standard control solution will be distributed
to all participants to control the calibration stards. All Standards should be prepared in andrer,
light protected glassware. Store standard solutiescribed below in a refrigerator at °C4 The
solutions are brought to room temperature befoee us

Intermediate TSNA Standard Solution 1:

Prepare 100 mL Intermediate Standard solution dairtg 40, 40, 40 and 10 pg/mL of NNN,
NNK, NAT and NAB in acetonitrile, and mix well.

Intermediate TSNA Standard Solution 2:

Prepare 100 mL standard solution containing 40@, 40 and 100 ng/mL for NNN, NNK,
NAT and NAB respectively in 30/70 acetonitrile/ MiQ Water by:

Add 1000 pL of Intermediate TSNA Standard Solutlom a 100-mL volumetric flask, use a
class A pipette (or calibrated auto pipettes), whilto volume with 30/70 acetonitrile/Mill-Q
Water, and mix well.
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Intermediate TSNA Standard Solution 2b (for preppanaof QC):

Prepare 100 mL standard solution containing 40@, 40 and 100 ng/mL for NNN, NNK,
NAT and NAB respectively in 30/70 acetonitrile/ MiQ Water by:

Add 1000 pL of Intermediate TSNA Standard Solutiom a 100-mL volumetric flask, use a
class A pipette (or calibrated auto pipettes), @ilto volume with 30/70 acetonitrile/Mill-Q
Water, and mix well.

Intermediate Internal Standard Solution

Prepare a 100 mL Intermediate Internal standardtsm containing 10pug/mL of NNN-d4,
NNK-d4, NAT-d4 and NAB-d4 in acetonitrile and mixei.

Internal Standard Spiking Solution
Prepare a 100 mL Internal Standard Spiking Soluttomtaining 2000 ng/mL of NNN-d4,
NNK-d4, NAT-d4 and NAB-d4 in acetonitrile by:

Add 20 mL of Intermediate Internal Standard SolatidOpg/mL) in a 100-mL volumetric
flask, use a class A pipette, dilute to volume wattetonitrile, and mix well.

TSNA Calibration Standards

The TSNA Calibration Standards are prepared in teggparate, 100-mL volumetric flasks
each containing 10 mL of 100 mM ammonium acetatleitean. Add 1.0 mL of the Internal
Standard Spiking Solution (2000 ng/mL) to each log eight volumetric flasks using a class
A pipette (or a calibrated pipette). Next, the ajpiate volume of Intermediate TSNA
Standard Solution 2, given in table 1 below, is edldAdd then the volume of acetonitrile,
given in table 1 below. Finally each of the sevéasks is diluted to volume with 100 mM
ammonium acetate, and mix well.

Table 1. Concentration and preparation of TSNA Calibrat®tandards

Cal. Volume of TSNA Volume of Standard Volume Conc. Conc. Conc. Conc.
Std. Intermediate std. Spiking Solution  acetonitrile NNN NNK NAT NAB

Nr. 2 (mL) 2000 ng/mL (mL) (mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Cal 1 0.125 1.00 22 0.5 0.5 0.5 0.125
Cal 2 0.250 1.00 22 1.0 1.0 1.0 0.250
Cal 3 0.50 1.00 22 2.0 2.0 2.0 0.50
Cal 4 1.00 1.00 22 4.0 4.0 4.0 1.00
Cal 5 2.00 1.00 22 8.0 8.0 8.0 2.00
Cal 6 5.00 1.00 21 20 20 20 5.00
Cal 7 10.0 1.00 19 40 40 40 10.0
Cal 8 25.0 1.00 15 100 100 100 25.0

TSNA Standard Control (TSC)

The purpose of the TSC is to examine to what extmy possible differences between
laboratories are caused by difference in calibrastandards. The TSC are prepared at each
laboratory from a TSNA standard delivered to alttpapating laboratories together with the
Smokeless Tobacco Product samples.

The TSC is prepared at each laboratory in an igdahtmanner as the TSNA Calibration
Standards. The TSC is prepared in 100-mL volumeiasks containing 10 mL of 100 mM
ammonium acetate solution and 1 mL of the Inter8&ndard Spiking Solution (2000
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ng/mL). Add 5.00 mL of the
acetonitrile, and dilute to volume with 100 mM ammiom a
should be reported in the result report.

Quality Control Standard (QC)

enclosed TSNA Standard Control

solutiand 21 mL
cetate. The results of the TSC

The QC Standards are prepared in an identical nratméhe TSNA Calibration Standards,

but from Intermediate standard2Two QC standards of di

fferent concentrations trde

prepared to check the calibrating curve. The Qfespaepared in 100-mL volumetric flasks

containing 10 mL of 100 mM ammonium acetate solut

Standard Spiking Solution (2000 ng/mL). Add the iqp

Standard Solutiont2 and acetonitrile, given in the table 2
100 mM ammonium acetate.

iand 1.00 mL of the Internal
giate volumes of the TSNA
below, ahldite to volume with

Table 2. Concentration and preparation of TSNA Quality GohtStandards

QC Volume of TSNA  Volume of Internal Volume Conc. Conc. Conc. Conc.
Intermediate std.  Standard Spiking acetonitrile NNN NNK NAT NAB
Nr. 2b (mL) Solution 2000 ng/mL (mL) (ng/mL) (ng/mL) (ng/mL)  (ng/mL)
(mL)
QC1 3.00 1.00 22 12 12 12 3
QC 2 15.0 1.00 18 60 60 60 15

If the laboratory usually analyzes other QCs (ecgntrol

samples, standard reference

materials or matrix spikes), then these QCs shdnddanalyzed in addition to the samples

analyzed in this study to ensure the quality of amalysis.

Analytical Procedure — Within Laboratory Sample Prep
For instructions see study main protocol.

aration

The samples shall be thawed at room temperaturé foours before use. If not all samples

are analyzed during the same day, the samples Bhddept in
after the initial thawing.

Snus pouches are cut into 2 halves directly in® e¢ltractio
are analysed together.

a refrigerator (not freezer)

n vesseBoth Snus and paper

The Camel Orbs samples should be ground usinglamailfine powder and stored in airtight

containers.
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Analytical Procedure - Sample Extraction
1. Weigh out ~1.0 = 0.1 grams (note the exact weighh w decimals) of sample and

transfer into a 100 mL conical flask
2. Add 0.300 mL of the 2000 ng/mL Internal StandardkiBg Solution (using a calibrated
Eppendorf pipettor (or equivalent)).
Add 30 mL of 200 mM ammonium acetate and cap timécebflask.
Shake the sample(s) on an orbital shaker for 4Qtasat 130 rpm.

5. Filter each sample using Whatman Mini-UniPrBb PTFE (PolyTetraFluoroEthylene)
filter 0.2 um, or a syringe with 0.45m PVDF- or PTFE syringe filter directly into 2 mL
amber vials and cap each vial.

6. The extract is ready for injection into the LC-MS3\Mystem

Analytical Procedure - Liquid Chromatography / Mass Spectrometer Parametes

All participating laboratories have experience afab/zing TSNAs in smokeless products
with LC-MS/MS and will use the mass spectrometed garameters they generally use but
with the UPLC or HPLC columns specified above ie thquipment part and the parameters
and gradient specified below:

UPLC parameters

Column Temperature: 60°C

Target Sample Temperature: 26

Injection Volume: 10 pL

Flow rate: 0.45 mL/min

Mobile phase A: 10 mM ammonium acetate buffer, p[A @ 0.05)
Mobile phase B: 0.1 % (v/v) formic acid in acetoid

Gradient: Program the UPLC system according taetahl

Table 3a.UPLC gradient

Time Flow rate Mob. Ph. A Mob. Ph. B Gradient type
(min) (mL/min) (%) (%)

Initial 0.45 70 30 Initial
2.0 0.45 10 90 Linear
2.1 0.45 10 90 Linear
2.5 0.45 70 30 Linear

4.5 0.45 70 30 Linear
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To achieve accurate quantification of the narrow.OPeak widths, the number of data points
collected for each peak should be 15 to 20.

HPLC parameters

Column Temperature: 60°C

Target Sample Temperature: 20@

Injection Volume: 10 pL

Flow rate: 0.22 mL/min

Mobile phase A: Mill-Q water

Mobile phase B: 0.1 % (v/v) acetic acid in methanol
Gradient: Program the HPLC system according teet3bl

Table 3b.HPLC gradient

Time Flow Mob. Ph. A Mob. Ph. B Gradient type
(min) (mL/min) (%) (%)

0 0.22 100 0 Initial
3.0 0.22 10 90 Linear
4.0 0.22 10 90 Linear
5.0 0.22 0 100 Linear
6.0 0.22 100 0 Linear
10.0 0.22 100 0 Linear

To achieve accurate quantification of the HPLC pealths, the number of data points collected for
each peak should be 15 to 20.

Mass Spectrometer Parameters

It is necessary that the Triple Quadrupole Massc8peneter has been carefully optimized
for sensitivity of each analyte since some of tmeokeless tobacco products contain low
levels of TSNA.

Multiple Reaction Monitoring (MRM)

The quantification is done by using MRM-data of trensition of the precursor ion and the most
abundant product ion. The quantification tracesWwedltable 4) are recommended, but could be
different for different systems. The dwell timesddo have been optimized to achieve accurate
guantification, the number of data points acrosh ggeak should be 15 to 20.

Table 4.Precursor and Product ions for MRM gquantificatiéim 8NAs

Name Quantitation Trace Internal Standard
(m/z) Reference

NNK 208.2 > 121.9 NNK-d4

NNK-d4 212.2 >126.1 N/A

NNN 178.1 > 148.0 NNN-d4

NNN-d4 182.1 > 152.1 N/A

NAT 190.1 > 160.0 NAT-d4
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NAT-d4 194.1 > 164.0 N/A
NAB 192.1 > 162.0 NAB-d4
NAB-d4 196.1 > 166.1 N/A

System Suitability Testing

The system suitability must be performed for eveeguence, both in the beginning and at
the end of the sequence.

First inject 2 prime samples and calibration stadchr. 1. Calculate the sensitivity of the systgm
calculating the signal to noise (S/N) for each weador calibration standard nr. 1. If S/N fall bel 20

for any of the analytes, corrective actions mustaien before analyzing samples. The most common
action to improve the S/N ration is to clean tharse. Each patrticipating laboratories should follow
their in-house cleaning schemes. If the sensitiotysome laboratories instrument isn’t sensitive
enough even if the instrument is newly cleaned @piiimized, use the next level of the calibration
standard and add a comment about that in the repogadsheet.

Chromatographic performance

The performance of the chromatographic system @&uated by inspecting the chromatogram of
calibration standard nr. 1.

For the UPLC system

Visually inspect the peak shapes, if any of theemseto be tailing or fronting or if the peak width

50 % peak height of any of the peaks are greassr 605 min, corrective action must be done before
the sample could be analyzed. The criteria cangiigibe fixed by checking for dead volumes in the
UPLC connections or replacing the UPLC column erftit.

For the HPLC system

Visually inspect the peak shapes, if any of theemseto be tailing or fronting or if the peak width

50 % peak height of any of the peaks are greassr @25 min, corrective action must be done before
sample could be analyzed. The criteria can probbblyixed by checking for dead volumes in the
HPLC connections or replacing the HPLC column erghard column.

Sample Analysis

The priming sample is initially run (at least) twames followed by the 8 calibration
standards and the QC 1 and QC 2. After every 10psameplicates the QC standards are
injected to enable the system suitability to be rmaned. At the end of each sequence, the 8
calibration standards and the two QC standards Ighio@ analyzed again. An example of the
run order is described below if all samples areppred, extracted and analyzed the same
day.

Quality control

The accuracy for each calibration point in thelraliion curve and the QC standard should be between
85 — 115 %, except for the lowest calibration séaddor which 80 — 120 % is acceptable.




Type of Document Document created Document modified Version Page

North Europe Division Description Sep,16 Mar 28, 2010 9(13)
Research & Analysis

Research & Analysis

Information class Approved by

Issued by Document title Subject (Project no.)

Johan Lindholm Quantification of TSNA by LC-MS/MS

QC limits are set at + 15 % of the theoreticalaariration. If any of the calibration- or QC starab
fail, corrective action must be taken before regriaf the samples that were analyzed after the
previously passed QC standard.

Calibration standard nr.1 is used both at the beigigg and at the end of the sequence to
check the sensitivity and chromatographic critespecified above (System Suitability
Testing).

Check that the blank (100 mM ammonium acetate) mibésve any carry over after the strongest
standard. If there is any carry over the injectaymeed a better washing step.

Reagent blanks should be included. They shouldxtected and analysed as the samples in each
analysis batch to secure that no contaminationSMIA occur from glassware, chemical reagents or
instrumentation. The only exception for the readgdahk compared to the “real’” samples are that the
reagent blank sample extraction conical flask igtynuntil the internal standard and the extraction
solution is added before extraction. If the readdabk contains any TSNA, the contamination source
has to be investigated and corrective action hasettaken. If the contamination has occurred from
chemical reagents (e.g. the ammonium acetate baoiffére internal standard) all the samples in that
batch have to be re-extracted and re-analyzed agsimy new chemical reagents without any
contamination.

Extraction recoveries should be investigated inheaalysis batch by preparing a spiked reagent
blank. The spiked reagent blank is prepared byirspiin empty extraction conical flask with 20 pL of
Intermediate Standard Solution nr 1. The spikedeatiblank will contain 800 ng NNN, NAT and
NNK and 200 ng of NAB in the extraction conicaldska The spiked reagent blank is then treated and
analyzed as the “real” samples (i.e. internal stashéind extraction solution are added and the dpike
reagent is extracted). The calculated concentratidhe spiked reagent blank after analysis haseto
compared to the theoretical concentration to dete¥nthe extraction recoveries. The extraction
recovery should be in 85 — 115 % in each analyaishb If a recovery sample fails, corrective action
must be done before re-analyzing the samples.
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The sample run order is as follows:

If all the samples could be prepared and analyzeithgl the same day

Blank (100 mM ammonium acetate).

Blank (100 mM ammonium acetate).

Calibration Standard 1
Calibration Standard 2
Calibration Standard 3
Calibration Standard 4
Calibration Standard 5
Calibration Standard 6
Calibration Standard 7
Calibration Standard 8

Blank (100 mM ammonium acetate).

QC standard 1

QC standard 2

Blank (100 mM ammonium acetate).
TSNA Standard Control (TSC)
TSNA Standard Control (TSC)
Blank (100 mM ammonium acetate).
Sample 1 (replicate 1 — 3)

Sample 2 (replicate 1 — 3)

Blank (100 mM ammonium acetate).

QC standard 1

QC standard 2

Sample 3 (replicate 1 — 3)

Sample 4 (replicate 1 — 3)

Blank (100 mM ammonium acetate).
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QC standard 1
QC standard 2

Blank (100 mM ammonium acetate).

Sample 5 (replicate 1 — 3)
Sample 6 (replicate 1 — 3)

Blank (100 mM ammonium acetate).

QC standard 1
QC standard 2

Sample 7 (replicate 1 — 3)
Sample 8 (replicate 1 — 3)

Blank (100 mM ammonium acetate).

QC standard 1
QC standard 2

Sample 9 (replicate 1 — 3)

Blank (100 mM ammonium acetate).

Calibration Standard 1
Calibration Standard 2
Calibration Standard 3
Calibration Standard 4
Calibration Standard 5
Calibration Standard 6
Calibration Standard 7
Calibration Standard 8

Blank (100 mM ammonium acetate).

QC standard 1
QC standard 2
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If the individual concentration of any TSNA analyite higher than that of the highest calibration
standard, the extracted sample should be dilutptbppately and reanalyzed to ensure that the TSNA
concentration of the samples is within the calibratange.

Calibration

Set the quantitation method to perform a linearkraktion (Y = kx + m) with the origin
excluded and a weighting factor of $/xY is the response factor relative to the internal
standard and x is the concentration (ng/mL) of andard. All eight calibration standards,
both at the beginning and at the end of the seqgeieslbould be included in the calibration
curve. A new calibration curve must be acquirediydakresh aliqguots of TSNA calibrating
standards, Cal 1 through Cal 8, must be used.

Calculations

A calibration graph of response ratio of each TSNAbelled TSNA (e.g. NNN /NNN-d4)
versus concentration is plotted. Acceptabfe-Ralues from the calibration graph mustsbe
0.995. The accuracy for each calibration pointha talibration curve and the QC standard
should be between 85 -115 % except for the lowabkbration standard where 80 — 120 % is
acceptable. All calibration and sample analysicghkltions utilize Relative Response
Factors:

Where:

RRF = Relative response factor

A, = Area of the target analyte

Ais = Area of the corresponding internal standard

Cis = Concentration of the corresponding internal dian

The concentration of the target analytes in a sam@ig/g), is determined using the
calculated RRF for the sample, the slope and imgercobtained from the appropriate
calibration curve, and the equation:

Conc(wet) = RrE-Int, V.
slope M

Where:
Conc (wet) = Calculated concentration (ng/g)
Int = y-intercept from the calibration curve
Slope = Slope from the calibration curve
V= Final volume of the extraction solution (mL).
M= Weight of the smokeless tobacco product samg)e (
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Results report

In each laboratory the measurements shall be choig by one operator selected as being
representative of those likely to perform the meaments in normal operations. Comments
anddeviation from the documented analytical procedure, or other relevant observations shall

be reported in the spreadsheet.

The individual test results are entered in the pded spreadsheet. The test results shall be
reported with at least three decimals. The equignused should be noted in the result

report.

The completed spreadsheet should be returned tdaLDrake, BATGR&D

Linda Drake@bat.com

Any guestions or concerns regarding this TSNA mdtebould be addressed to Johan

Lindholm, Swedish Match North Europe
johan.lindholm@swedishmatch.se
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