Additive Toxicity Statement

BRITISH AMERICAN

<Insert Ing name> Tosacco
DESCRIPTION
Name Nicotine
IUPAC name (-)-1-Methyl-2-(3-pyridyl)pyrrolidine, (S)-3-(1-Methyl-2-
pyrrolidinyl)pyridine
CAS no 54-11-5
EINECS no. 200-193-3
Molecular formula CioH14N2
Structural formula
= Q
NP
Molecular weight (g/mol) 162.23

CLP HEALTH HAZARD CLASSIFICATION

This ingredient has been classified under Regulation (EC) No 1272/2008 of the European
Parliament and of the Council and is in the classification and labelling inventory.

The CLP classifications of this ingredient are not considered applicable for one, or more, of the
following reasons:

e the level required to elicit a response in a toxicological study, with a relevant route of
exposure, is far higher than that of its use in BAT products

e the toxicological effect identified does not relate to the route of exposure associated with
its use in BAT products

e no relevant toxicological study was identified relating to the route of exposure, and there
is only limited consumer exposure to this ingredient associated with its use in BAT
products

AVAILABLE STUDIES

The available toxicity studies indicated in the Commission Implementing Decision (EU) 2015/2186
have been provided as a bibliography of published papers. The studies were obtained by BAT for
toxicological assessments, to ensure that additives do not increase the inherent risk associated
with the use of our products.

The risk assessment starts with a comprehensive search for relevant papers, using the additive’s
name, major synonyms and CAS Registry Number. The main sources searched are: TRACE?,
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Toxnet?, RTECSS®, TSCATS* INCHEM®, Europa Food Flavouring®, ECHA’, EAFUSS,
ChemIDplus® and eChemportal°.

RISK ASSESSMENT

Toxicological assessments are carried out by our scientists (including a number of European
Registered Toxicologists (ERT)) at our Research and Development facilities in the UK. Our
approach excludes the use of formally classified genotoxicants, non-threshold carcinogens,
mutagens, reproductive and developmental toxicants as additives. Based on Levels of Concern
and weight-of evidence, our approach ensures that additives are used at levels lower than the
relevant toxicological reference value.

Following a comprehensive search for all available toxicological information, our toxicologists
select the most appropriate studies for evaluation for the intended route of exposure. To do this,
our toxicologists evaluate the quality of all pertinent studies identified and the data used. The
evaluation of data quality includes an assessment of its relevance and reliability as well as the
adequacy of the information for hazard/risk assessment purposes, following the principles
described by Klimisch et al**.

In the majority of BAT’s products, a number of the additives are heated or combusted. The effects
of heating or combustion on additive toxicity, have been addressed by extensive testing. The
results of pyrolysis, smoke chemistry, in vitro cytotoxicity, in vitro genotoxicity, inhalation toxicity
and tumourigenicity studies have been widely published in peer-reviewed journals. These studies
are included in our risk assessments where applicable by product class.

Examples of our assessment processes can be found in published literature for example:

e An overview of the effects of tobacco ingredients on smoke chemistry and toxicity*?

e An approach to ingredient screening and toxicological risk assessment of flavours in e-
liquids®®
Contact sensitisation risk assessment approach for pouched snus ingredients!#

o Assessment of the irritation potential of Swedish snus ingredients using the Epioral™
tissue model*®

Further examples of our scientific publications are available at www.bat-science.com.

Health risks of tobacco use have primarily been determined in long term human epidemiological
studies. For example, the smoking population in countries such as Canada, Australia and the UK
have historically smoked Virginia style cigarettes, which contain few additives. In other countries
such as the US and Germany smokers prefer American-blended style cigarettes, which contain
significantly more additives. Notwithstanding the distinction in historical use of additives in these
countries, there appears to be no obvious difference in the relative risks of cigarette smoking for
these types of cigarette, or on the incidence of diseases such as lung cancer and chronic
obstructive pulmonary disease?®, suggesting that the addition of additives to cigarettes may not
increase the incidence of diseases associated with smoking.

ADDICTIVENESS
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In its 2010 opinion on Addictiveness and Attractiveness of additives!’, SCENIHR came to the
clear conclusion that no additive could be identified which has an "addictive" effect in isolation,
and that there are no indications that additives increase the "addictive" effect of nicotine itself.

In a more recent final opinion!®, SCENIHR reviewed 1260 additives and selected only 14
substances for further study because of their contribution to addictiveness to smoking.

CONCLUSION

Based on the available scientific evidence, BAT’s scientists have concluded that the additives
used in BAT’s tobacco products, do not add to the toxicological risks of using those products.

1. Available at: http://www.bibra-information.co.uk/supported access to our chemical toxicology database TRACE.html

2. Available at: http://toxnet.nlm.nih.gov/index.html

3. Available at: http://ccinfoweb.ccohs.ca/rtecs/search.html

4. Available at: http://www.srcinc.com/what-we-do/databaseforms.aspx?id=384

5. Available at: http://www.inchem.org/

6. Available at: http://ec.europa.eu/food/food/chemicalsafety/flavouring/database/dsp_search.cfm

7. Available at: http://fecha.europa.eu/information-on-chemicals

8. Available at: http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=eafusListing

9. Available at: http://chem.sis.nlm.nih.gov/chemidplus/chemidheavy.jsp

10. Available at: http://www.echemportal.org/echemportal/index?pagelD=0&request_locale=en

11. Klimisch, H.J., Andreae, E., Tillmann, U., (1997). A systematic approach for evaluating the quality of experimental and
ecotoxicological data. Regul. Toxicol. Pharmacol. 25, 1-5.

12. R. R. Baker, E. D. Massey and G. Smith. An overview of the effects of tobacco ingredients on smoke chemistry and
toxicity. Food Chem. Toxicol. 42 Suppl:S53-S83, 2004.

13. S. Costigan and C. Meredith. An approach to ingredient screening and toxicological risk assessment of flavours in e-

liquids. Regul. Toxicol. Pharmacol. 72 (2):361-369, 2015.

14. B. Lang, S. Costigan, S. Goodall and C. Meredith. Contact sensitisation risk assessment approach for pouched snhus
ingredients. Toxicology Letters 229S:5109, 2014. (Abstract)

15. L. Neilson, S. Faux, S., Hinchcliffe, T. Jai and C. Meredith. Assessment of the irritation potential of swedish snus
ingredients using the epioral™ tissue model. Society of Toxicology, Baltimore, USA, March 15-19th. The Toxicologist,
Volume 108, no 1, pg 307-308 (March 2009) (Conference Poster)

16. World Health Organisation, 2004. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans.
Volume 83. Tobacco smoke and involuntary smoking. p 171. International Agency for Research on Cancer (IARC), Lyon,
2004

17. SCENIHR, 2010. Addictiveness and Attractiveness of Tobacco Additives. The Scientific Committee on Emerging and
Newly Identified Health Risks. ISBN 978-92-79-12788-5. European Union. Available at:
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_029.pdf.

18. SCENIHR, 2015. Final Opinion on Additives used in Tobacco Products (Opinion 1). The Scientific Committee on
Emerging and Newly Identified Health Risks. European Union. Available at:
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_051.pdf.

Date Updated: <insert date> 2016 3

GRD-CTRLFORM-0538 Rev 01


http://ccinfoweb.ccohs.ca/rtecs/search.html
http://www.srcinc.com/what-we-do/databaseforms.aspx?id=384
http://www.inchem.org/
http://ec.europa.eu/food/food/chemicalsafety/flavouring/database/dsp_search.cfm
http://echa.europa.eu/information-on-chemicals
http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=eafusListing
http://chem.sis.nlm.nih.gov/chemidplus/chemidheavy.jsp
http://www.echemportal.org/echemportal/index?pageID=0&request_locale=en

Additive Toxicity Statement

<Insert Ing name> Tosacco

REFERENCES

Attia, S.M., 2007
The genotoxic and cytotoxic effects of nicotine in the mouse bone marrow. Mutation Research,
632, 29-36.

Benowitz, N.L., 2009
Pharmacology of Nicotine: Addiction, Smoking-Induced Disease and Thereapeutics. Annual
Reviews in Pharmacology and Toxicology. 49, 57-71.

Bernfeld, P., Homburger, F., 1972
High nicotine tolerance of Syrian golden hamsters. Toxicology and Applied Pharmacology, 22,
324-325.

Chowdhury, P., Hosotani, R., Chang, L., Rayford, P.L., 1990
Metabolic and pathologic effects of nicotine on gastrointestinal tract and pancreas of rats.
Pancreas, 5, 222-229.

DECOS, Nicotine

Health-based Reassessment of Administrative Occupational Exposure Limits. Health Council of
the Netherlands: Committee on Updating of Occupational Exposure Limits, The Hague.
2000/150SH/105. 2004.

Doolittle, D.J., Winegar, R., Lee, C.K., Caldwell, W.S., Hayes, A.W., de Bethizy, J.D., 1995
The genotoxic potential of nicotine and its major metabolites. Mutation Research, 344, 95-102.

EFSA, European Food Standards Agency, 2009
Potential risks for public health due to the presence of nicotine in wild mushrooms (Question No
EFSA-Q-2009-00527).

Ehlers, C.L., Somes, C., Thomas, J., Riley, E.P., 1997
Effects of neonatal exposure to nicotine on electrophysiological parameters in adult rats.
Pharmacology Biochemistry and Behavior, 58, 713-770.

Fox, K.A., Longo, M., Tamayo, E., Gamble, P., Makhlouf, M., Mateus, J.F., Saade, G.R., 2012
Sex-specific effects of nicotine exposure on developmental programming of blood pressure and
vascular reactivity in the C57BI/6J mouse. American Journal of Obstetrics & Gynecology, 207,
el-9.

Garg, M., 1969
Variation in effects of nicotine in four strains of rats. Psychopharmacology, 14, 432-438.

Ginzkey, C., Kampfinger, K., Friehs, G., Kdhler, C., Hagen, R., Richter, E., Kleinsasser, N.H.,
2009
Nicotine induces DNA damage in human salivary glands. Toxicology Letters, 184, 1-4.

Hudson, D.B., Meisami, E., Timiras, P.S., 1973
Brain development in offspring of rats treated with nicotine during pregnancy. Experientia, 29,
286-288.

Date Updated: <insert date> 2016 4

GRD-CTRLFORM-0538 Rev 01



Additive Toxicity Statement

<Insert Ing name> Tosacco

Iba, M.M., Fung, J., Pak, Y.W., Thomas, P.E., Fisher, H., Sekowski, A., Halladay, A.K., Wagner,
G.C., 1999

Dose-dependent up-regulation of rat pulmonary, renal, and hepatic cytochrome P-450 (CYP) 1A
expression by nicotine feeding. Drug Metabolism and Disposition, 27, 977-982.

IPCS, 1991
Poisons Information Monograph “Nicotine”.

Kaliappan, S., Jha, P., Lyzogubov, V.V., Tytarenko, R.G., Bora, N.S., Bora, P.S., 2009
Alcohol and nicotine consumption exacerbates choroidal neovascularization by modulating the
regulation of complement system. FEBS Letters, 582, 3451-3458.

Khan, M.A., Provenza, D.V., Olson, N.O., Overman, D.O., 1981
Nicotine toxicity in chick vertebral chondrocytes in vitro. Chemical and Biological Interactions, 35,
363-367.

Kim, K.Y., Lee, Y.J., Chung, B.C., Hong, J., Jung, B.H., 2010

Relations between toxicity and altered tissue distribution and urinary excretion of nicotine,
cotinine, and hydroxycotinine after chronic oral administration of nicotine in rats. Drug and
Chemical Toxicology, 33, 166-172.

Kimmel, E.C., and Diamond, L., 1984
The role of nicotine in the pathogenesis of pulmonary emphysema. American Review of
Respiratory Disease, 129, 112-117.

Kleinsasser, N.H., Sassen, A.W., Semmler, M.P., Harréus, U.A., Licht, A-K., Richter, E., 2005
The tobacco alkaloid nicotine demonstrates genotoxicity in human tonsillar tissue and
lymphocytes. Toxicological sciences, 86, 309-317.

Konishi, H., Wu, J., Cooke, J.P., 2010
Chronic Exposure to Nicotine Impairs Cholinergic Angiogenesis. Vascular Medicine, 15, 47-54.

Landauer, W., 1960
Nicotine-induced malformations of chicken embryos and their bearing on the phenocopy
problems. Journal of Experimental Zoology, 143, 107-122.

Lazutka, F.A., Vasilyauskene, A.D., Gefen, S.G., 1969
Toxicological evaluation of the insecticide nicotine sulfate. Gig. Sanit, 34, 30-33.

Leblebicioglu-Bekcioglu, B., Paulson, R.B., Paulson, J.O., Sucheston, M.E., Shanfeld, J.,
Bradway, S.D., 1995

Effects of caffeine and nicotine administration on growth and ossification of the ICR mouse fetus.
Journal of Craniofacial Genetics and Developmental Biology, 15, 146-156.

Loennechen, J.P., Nilsen, O.G., Arbo, |., Aadahl, P., Nilsen, T., Waldum, H.L., Sandvik, A.K.,
Ellingsen, O., 2002

Chronic exposure to carbon monoxide and nicotine: endothelin ET(A) receptor antagonism
attenuates carbon monoxide-induced myocardial hypertrophy in rat. Toxicology and Applied
Pharmacology, 178, 8-14.

Date Updated: <insert date> 2016 5

GRD-CTRLFORM-0538 Rev 01



Additive Toxicity Statement

<Insert Ing name> Tosacco

Lunell, E., Molander, L., Ekberg, K., Wahren, J., 2000
Site of nicotine absorption from a vapour inhaler — comparison with cigarette smoking. European
Journal of Clinical Pharmacology, 55, 737-741.

Maneckjee, R. and Minna, J.D., 1994
Opioids induce while nicotine suppresses apoptosis in human lung cancer cells. Cell Growth and
Differentiation, 5, 1033-1040.

Marks, M.H., Burch, J.B., Collins, A.C., 1983
Genetics of nicotine response in four inbred strains of mice. Journal of Pharmacology and
Experimental Therapeutics, 226, 291-302.

Martin, J.C., Becker, R.F., 1971
The effects of maternal nicotine absorption or hypoxic episodes upon appetitive behavior of rat
offspring. Developmental Psychobiology, 4, 133-147.

Miner, L.L., Marks, M.H., Collins, A.C., 1984
Classical genetic analysis of nicotine induced seizures and nicotine receptors. Journal of
Pharmacology and Experimental Therapeutics, 231, 545-554.

Nishimura, H., Nakai, K., 1958
Developmental anomalies in offspring of pregnant mice treated with nicotine. Science, 127, 877-
878.

Parnell, S.E., West, J.R., Chen, W-J.A., 2006
Nicotine decreases blood alcohol concentrations in adult rats: a phenomenon potentially related
to gastric function. Alcoholism: Clinical and Experimental Research, 30, 1408-1413.

Peters, D.A.V., Taub, H., Tang, S., 1979
Postnatal effects of maternal nicotine exposure. Neurobehavioral Toxicology, 1, 221-225.

Peters, M.A., Ngan, L.L.E., 1982
The effects of totigestational exposure to nicotine on pre- and postnatal development in the rat.
Archives of International Pharmacodynamics and Therapy, 257, 155-167.

Prasad, C., Spahn, S.A., 2000
One-year continuous low-dose nicotine intake does not alter body weight of rats. International
Journal for Vitamin and Nutrition Research, 59, 413-416.

RTECS, 2000
Registry of Toxic Effects of Chemical Substances. National Institute for Occupational Safety and
Health, # QS5250000. Nicotine.

Sassen., A.W., Richter, E., Semmler, M.P., Harréus, U.A., Gamarra, F., Kleinsasser, N.H., 2005
Genotoxicity of nicotine in mini-organ cultures of human upper aerodigestive tract epithelia.
Toxicological Sciences, 88, 134-141.

Sine, C., 1993
Nicotine. In: Farm Chemicals Handbook '93, p. C245.

Date Updated: <insert date> 2016 6

GRD-CTRLFORM-0538 Rev 01



Additive Toxicity Statement

<Insert Ing name> Tosacco

Slawecki, C.J., Thomas, J.D., Riley, E.P., Ehlers, C.L., 2000
Neonatal Nicotine Exposure Alters Hippocampal EEG and Event-Related Potentials (ERPS) in
Rats. Pharmacology Biochemistry and Behavior, 65, 711-718.

Sobkowiak, R., Lesicki, A., 2009
Genotoxicity of nicotine in cell culture of Caenorhabditis elegans evaluated by the comet assay.
Drug Chemistry and Toxicology, 32, 252-257.

Suzuki, K., Horiguchi, T., Comas-Urrutia, A.C., Mueller-Heubach, E., Morishima, H.O.,
Adamsons, K., 1974

Placental transfer and distribution of nicotine in the pregnant rhesus monkey. American Journal
of Obstetrics and Gynecology, 119, 253-262.

Syversen, U., Nordsletten, L., Falch, J.A., Madsen, J.E., Nilsen, O.G., Waldum, H.L., 1999
Effect of lifelong nicotine inhalation on bone mass and mechanical properties in female rat femurs.
Calcified Tissue International, 65, 246-249.

Toth, B., 1982
Effects of long term administration of nicotine hydrochloride and nicotinic acid in mice. Anticancer
Research, 2, 71-73.

Travell, J., 1960
Absorption of nicotine from various sites. Annals of the New York Academy of Sciences, 90, 13-
30.

Trivedi, A.H., Dave, B.J., Adhvaryu, S.G., 1990
Assessment of genotoxicty of nicotine employing in vitro mammalian test system. Cancer Letters,
54, 89-94.

UK PSD, 2008

Draft Assessment Report (DAR) - public version “Initial risk assessment provided by the
rapporteur Member State The United Kingdom for the existing active substance NICOTINE of the
fourth stage of the review programme referred to in Article 8(2) of Council Directive 91/414/EEC”.

USEPA United States Environmental Protection Agency, 2007
Attachment 1 — Draft HED Chapter of the Nicotine and derivatives Re-registration Eligibility
Decision Document — 8/07, EPA-HQ-OPP-2007-1019-007.

Waldum, H.L., Nilsen, O.G., Nilsen, T., Rarvik, H., Syversen, U., Sandvik, A.K., Haugen, O.A.,
Torp, S.H., Brenna, E., 1996
Long term effects of inhaled nicotine. Life Science, 58, 1339-1346.

Wang, N.S., Chen, M.F., Schraufnagel, D.E., Yao, Y.T., 1984
The cumulative scanning electron microscopic changes in baby mouse lungs following prenatal
and postnatal exposures to nicotine. Journal of Pathology, 144, 89-100.

Date Updated: <insert date> 2016 7

GRD-CTRLFORM-0538 Rev 01



Additive Toxicity Statement

<Insert Ing name> Tosacco

Welzl, H., Alessandri, B., Oettinger, R., Battig, K., 1988
The effects of long-term nicotine treatment on locomotion, exploration and memory in young and
old rats. Psychopharmacology, 96, 317-323.

Wenzel, D.G., Richards, M.H., 1970
Effects of chronic nicotine, acute hypoxia, and their interactions on myocardial enzymes.
Toxicology and Applied Pharmacology, 16, 656-667.

Wilson, R.H., DeEds, F., 1936
Chronic nicotine toxicity: I. Feeding of nicotine sulfate, tannate, and bentonite. Journal of Industrial
Hygiene and Toxicology, 18, 553-564.

Winer, S., 2013
Police investigating toddler's death from nicotine overdose. The Times of Israel.

Wong, H.P.S., Y,u L., Lam, E.K.Y., Tai, E.K.K., Wu, W.K.K., Cho, C-H., 2007
Nicotine promotes colon tumor growth and angiogenesis through B—adrenergic activation.
Toxicological Sciences, 97, 279-287.

Yuen, S.T,, Gogo, A.R. Jr, Luk, .IS.C., Cho, C.H., Ho, J.C.I,, Loh, T.T. 1995
The effect of nicotine and its interaction with carbon tetrachloride in the rat liver. Pharmacology
and Toxicology, 77, 225-230.

Date Updated: <insert date> 2016 8

GRD-CTRLFORM-0538 Rev 01



