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DESCRIPTION
Name Piperonal
IUPAC name 1,3-Benzodioxole-5-carboxaldehyde
CAS no 120-57-0
EINECS no 204-409-7
Molecular formula CsHsO3
Structural formula 5
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Molecular weight (g/mol) 150.13

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:
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TRACE?, Toxnet?, RTECS®, 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*?
An approach to ingredient screening and toxicological risk assessment of flavours in e-
liquids*®

¢ Contact sensitisation risk assessment approach for pouched snus ingredients*

e 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.
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ADDICTIVENESS

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.

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

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

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

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

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

at: http://echa.europa.eu/information-on-chemicals

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

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

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

BoOoo~NoGOAWNE

Date Updated: 21 June 2018 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://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
http://ec.europa.eu/food/food/chemicalsafety/flavouring/database/dsp_search.cfm

Additive Toxicity Statement

Piperonal Toeacco

REFERENCES

Adams, T.B., Cohen, S.M., Doull, J., Feron, V.J., Goodman, J.l., Marnett, L.J., Munro, I.C.,
Portoghese, P.S., Smith, R.L., Waddell, W.J., Wagner, B.M; Expert Panel of the Flavor and
Extract Manufacturers Association, 2005

The FEMA GRAS assessment of hydroxy- and alkoxy-substituted benzyl derivatives used as
flavor ingredients. Fd Chem. Toxic., 43, 1241-1271.

Alfa Aesar
Accessed March 2013. Available at: http://www.alfa.com/en/go160w.pgm?srchtyp=product

Burdock, G.A., 2010
Fenaroli's Handbook of Flavor Ingredients. 6th Edition. CRC Press, Boca Raton. ISBN 978-1-
4200-9077-2.

CCRIS, 2009
Chemical Carcinogenesis Research Information System: piperonal. CCRIS record no. 5928.
Last revision date 1 October 2009. Available at: http://toxnet.nlm.nih.gov/cgi-bin/sis/search

ChemIDplus
Accessed April 2013. Available at: http://chem.sis.nim.nih.gov/chemidplus/

ChemSpider
Royal Society of Chemistry chemical structure database. Accessed April 2013. Available at:
http://www.chemspider.com/

CoE, 2000
Chemically-defined flavouring substances. Council of Europe Publishing. ISBN 92-871-4453-2.

ECHA
European Chemicals Agency. Information on Chemicals. Accessed April 2013. Available at:
http://echa.europa.eu/information-on-chemicals

EFSA, 2012

European Food Safety Authority. Scientific Opinion on Flavouring Group Evaluation 20,
Revision 4 (FGE.20Rev4): Benzyl alcohols, benzaldehydes, a related acetal, benzoic acids, and
related esters from chemical groups 23 and 30. EFSA Panel on Food Contact Materials,
Enzymes, Flavourings and Processing Aids. EFSA J., 10(12), 2994. Available at:
http://lwww.efsa.europa.eu/en/search/doc/2994.pdf

EFSA, 2008

European Food Safety Authority. Opinion of the Scientific Panel on Food Additives, Flavourings,
Processing Aids and Materials in contact with Food (AFC) on a request from the Commission
related to Flavouring Group Evaluation 52 (FGE.52): Consideration of hydroxy- and alkoxy-
substituted benzyl derivatives evaluated by JECFA (57th meeting) structurally related to benzyl
alcohols, benzaldehydes, a related acetal, benzoic acids, and related esters evaluated by EFSA
in FGE.20 (2005) (Commission Regulation (EC) No. 1565/2000 of 18 July 2000). (Question No.
EFSA-Q-2008-032C). (Adopted on 3 July 2007). Available at:
http://www.efsa.europa.eu/fr/scdocs/doc/637.pdf

Date Updated: 21 June 2018 4
GRD-CTRLFORM-0538 Rev 01


http://www.alfa.com/en/go160w.pgm?srchtyp=product
http://toxnet.nlm.nih.gov/cgi-bin/sis/search
http://chem.sis.nlm.nih.gov/chemidplus/
http://www.chemspider.com/
http://echa.europa.eu/information-on-chemicals
http://www.efsa.europa.eu/en/search/doc/2994.pdf
http://www.efsa.europa.eu/fr/scdocs/doc/637.pdf

Additive Toxicity Statement

Piperonal Toeacco

EFSA, 2012

European Food Safety Authority. EFSA Panel on Food Contact Materials, Enzymes,
Flavourings and Processing Aids (CEF); Scientific opinion on Flavouring Group Evaluation 20,
Revision 4 (FGE.20Rev4): Benzyl alcohols, benzaldehydes, a related acetal, benzoic acids, and
related esters from chemical groups 23 and 30. Available at:
http:/lwww.efsa.europa.eu/en/efsajournal/doc/2994.pdf

EPA

US Environmental Protection Agency. Integrated Risk Information System (IRIS). Accessed
December 2014. Available at: http://www.epa.gov/iris/search_human.htm and
http://cfpub.epa.gov/ncea/iris_drafts/erd.cfm?excCol=Archive&archiveStatus=both

EPI Suite
Accessed March 2013. The database is available to download at:
http://lwww.epa.gov/opptintr/exposure/pubs/episuitedl.htm

Epstein, S.S., Arnold, E., Andrea, J., Bass, W., Bishop, Y., 1972
Detection of chemical mutagens by the dominant lethal assay in the mouse. Toxic. appl.
Pharmac., 23, 288-325.

FDA, 2011

US Food and Drug Administration. Everything added to Food in the United States (EAFUS).
Last updated 17 November 2011. Accessed April 2013. Available at:
http://lwww.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=eafusListing

Fisher Scientific, 2011
Material safety datasheet: Piperonal, last revised 10th February 2011. Available at:
https://extranet.fisher.co.uk/chemicalProductData_uk/wercs?itemCode=13134-5000

Flavis
EUROPA food flavouring website. Accessed March 2013. Available at:
http://ec.europa.eu/food/food/chemicalsafety/flavouring/database/dsp_search.cfm

Frosch, P.J., Pilz, B., Andersen, K.E., Burrows, D., Camarasa, J.G., Dooms-Goossens, A.,
Ducombs, G., Fuchs, T., Hannuksela, M., Lachapelle, J.M., Lahti A, Maibach, H.I., Menné T,
Rycroft, R.J.G., Shaw, S., Wahlberg, J.E., White, I.R., Wilkinson, J.D., 1995

Patch testing with fragrances: results of a multicenter study of the European Environmental and
Contact Dermatitis Research Group with 48 frequently used constituents of perfumes. Contact
Dermatitis, 33, 333-342.

Frosch, P.J., Johansen, J.D., Menné, T., Pirker, C., Rastogi, S.C., Andersen, K.E., Bruze, M.,
Goossens, A., Lepoittevin, J.P., White, I.R., 2002

Further important sensitizers in patients sensitive to fragrances. Il. Reactivity to essential oils.
Contact Dermatitis, 47, 279-287.

GESTIS
Gefahrstoffinformationssystem (Databases on hazardous substances). Accessed March 2013.
Available at: http://limitvalue.ifa.dguv.de/Webform_gw.aspx

Date Updated: 21 June 2018 5
GRD-CTRLFORM-0538 Rev 01


http://www.epa.gov/iris/search_human.htm
http://cfpub.epa.gov/ncea/iris_drafts/erd.cfm?excCol=Archive&archiveStatus=both
http://www.epa.gov/opptintr/exposure/pubs/episuitedl.htm
https://extranet.fisher.co.uk/chemicalProductData_uk/wercs?itemCode=13134-5000
http://ec.europa.eu/food/food/chemicalsafety/flavouring/database/dsp_search.cfm
http://limitvalue.ifa.dguv.de/Webform_gw.aspx

Additive Toxicity Statement

Piperonal Toeacco

Good Scents Company
Accessed March 2013. Available at: http://www.thegoodscentscompany.com/

Haworth, S., Lawlor, T., Mortelmans, K., Speck, W., Zeiger, E., 1983
Salmonella mutagenicity test results for 250 chemicals. Envir. Mutagen., 5 (Suppl. 1), 3-49.

HSDB, 2008
Hazardous Substances Data Bank. Last revision date 22 April 2008. Available at:
http://toxnet.nim.nih.gov/cgi-bin/sis/htmigen?HSDB

IARC
International Agency for Research on Cancer. World Health Organization. Accessed April 2013.
Available at: http://www.iarc.fr/

JECFA, 1967

Toxicological evaluation of some flavouring substances and non-nutritive sweetening agents.
FAO Nutrition Meetings Report Series 44A. WHO/Food Add./68.33. Eleventh Report of the Joint
FAO/WHO Expert Committee on Food Additives. Food and Agriculture Organization of the
United Nations, World Health Organization, Geneva. Available at:
http:/www.inchem.org/documents/jecfa/jecmono/v44aje32.htm.

JECFA, 1968

Specifications for the identity and purity of food additives and their toxicological evaluation:
some flavouring substances and non-nutritive sweetening agents. WHO Technical Report
Series 383. FAO Nutrition Meetings Report Series 44. Eleventh Report of the Joint FAO/WHO
Expert Committee on Food Additives. World Health Organization, Geneva. Available at:
http://whqlibdoc.who.int/trs’ WHO_TRS_383.pdf.

JECFA, 2002a

Evaluation of certain food additives and contaminants. WHO Technical Report Series 909. Fifty-
seventh report of the Joint FAO/WHO Expert Committee on Food Additives. World Health
Organization, Geneva. Available at: http://whglibdoc.who.int/trs’WHO_TRS_909.pdf.

JECFA, 2002b

Safety evaluation of certain food additives and contaminants. Hydroxy- and alkoxy-substituted
benzyl derivatives. WHO Food Additives Series 48. Prepared by the fifty-seventh meeting of the
Joint FAO/WHO Expert Committee on Food Additives. World Health Organization, Geneva.
Available at: http://www.inchem.org/documents/jecfa/jecmono/v48jel5.htm.

JRC
Joint Research Centre. European chemical Substances Information System (ESIS). Accessed
March 2013. Available at: http://esis.jrc.ec.europa.eu/

Kasamaki, A. and Urasawa, S., 1985
Transforming potency of flavoring agents in Chinese hamster cells. J. Toxic. Sci., 10, 177-185.

Kasamaki, A., Takahashi, H., Tsumura, N., Niwa, J., Fujita, T., Urasawa, S., 1982
Genotoxicity of flavoring agents. Mutation Res., 105, 387-392.

Date Updated: 21 June 2018 6
GRD-CTRLFORM-0538 Rev 01


http://www.thegoodscentscompany.com/
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB
http://www.iarc.fr/
http://www.inchem.org/documents/jecfa/jecmono/v44aje32.htm
http://whqlibdoc.who.int/trs/WHO_TRS_383.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_909.pdf
http://www.inchem.org/documents/jecfa/jecmono/v48je15.htm
http://esis.jrc.ec.europa.eu/

Additive Toxicity Statement

Piperonal Toeacco

Katz, A.E., 1946
Dermal irritating properties of essential oils and aromatic chemicals. Spice Mill, 69, 46-51.

Klecak, G., Geleick, H., Frey, J.R., 1977
Screening of fragrance materials for allergenicity in the guinea-pig. I. Comparison of four testing
methods. J. Soc. cosmet. Chem., 28, 53-64.

Lorber, M., 1972
Hematoxicity of synergized pyrethrin insecticides and related chemicals in intact, totally and
subtotally splenectomized dogs. Acta hepato-Gastroent., 19, 66-78.

Merck, 2006
The Merck Index. An Encyclopedia of Chemicals, Drugs and Biologicals. Ed. O’'Neil J et al,
Fourteenth edition. Merck & Co., Ltd., Whitehouse Station, NJ, USA.

NTP

US National Toxicology Program. Accessed December 2014. Available at:
http://www.niehs.nih.gov/research/resources/databases/cebs/index.cfm and
http://tools.niehs.nih.gov/cebs3/ui/

NTP, 2000

National Toxicology Program. Salmonella Ames test: piperonal. Study ID A18234. Available at:
http://ntp-
apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study no=A1823
4&cas_no=120%2D57%2D0&endpointlist=SA

NTP, 1980

National Toxicology Program. Salmonella Ames test: piperonal. Study ID 287791. Available at:
http://ntp-
apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study no=28779
1&cas_no=120%2D57%2D0&endpointlist=SA

Oda, Y., Hamono, Y., Inoue, K., Yamamoto, H., Niihara, T., Kunita, N., 1978
Mutagenicity of food flavours in bacteria (1st report). Osaka Furitsu KEKHSEHI, 9, 177-181 (in
Japanese, tables in English).

Opdyke, D.L.J., 1974
Monographs on fragrance raw materials: Heliotropin. Fd Cosmet. Toxicol., 12, 907-908.

RTECS, 2003
Registry of Toxic Effects of Chemical Substances. Record for Piperonal (120-57-0). Last
updated November 2003.

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

Date Updated: 21 June 2018 7
GRD-CTRLFORM-0538 Rev 01


http://www.niehs.nih.gov/research/resources/databases/cebs/index.cfm
http://tools.niehs.nih.gov/cebs3/ui/
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=A18234&cas_no=120%2D57%2D0&endpointlist=SA
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=A18234&cas_no=120%2D57%2D0&endpointlist=SA
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=A18234&cas_no=120%2D57%2D0&endpointlist=SA
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=287791&cas_no=120%2D57%2D0&endpointlist=SA
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=287791&cas_no=120%2D57%2D0&endpointlist=SA
http://ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=salmonella.salmonellaData&study_no=287791&cas_no=120%2D57%2D0&endpointlist=SA

Additive Toxicity Statement

Piperonal Toacco

Sekizawa, J. and Shibamoto, T., 1982
Genotoxicity of safrole-related chemicals in microbial test systems. Mutation Res., 101, 127-
140.

Sigma-Aldrich, 2012

Material safety datasheet: Piperonal, last revised 18 September 2012. Available at:
http://lwww.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GB&language=en&
productNumber=P49104&brand=ALDRICH&PageToGoToURL=http%3A%2F%2Fwww.sigmaal
drich.com%2Fcatalog%Z2Fproduct%?2Faldrich%2Fp49104%3Flang%3Den

SRC, 2013
Syracuse Research Corporation. Interactive PhysProp Database Demo. Available at:
http://lwww.syrres.com/what-we-do/databaseforms.aspx?id=386

ToxTree
Estimation of toxic hazard — a decision tree approach. Version 2.6.0. IdeaConsult Ltd. Available
at: http://toxtree.sourceforge.net.

White, T.J., Goodman, D., Shulgin, A.T., Castagnoli Jr, N., Lee, R., Petrakis, N.L., 1977
Mutagenic activity of some centrally active aromatic amines in Salmonella typhimurium.
Mutation Res., 56, 199-202.

Date Updated: 21 June 2018 8
GRD-CTRLFORM-0538 Rev 01


http://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GB&language=en&productNumber=P49104&brand=ALDRICH&PageToGoToURL=http%3A%2F%2Fwww.sigmaaldrich.com%2Fcatalog%2Fproduct%2Faldrich%2Fp49104%3Flang%3Den
http://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GB&language=en&productNumber=P49104&brand=ALDRICH&PageToGoToURL=http%3A%2F%2Fwww.sigmaaldrich.com%2Fcatalog%2Fproduct%2Faldrich%2Fp49104%3Flang%3Den
http://www.sigmaaldrich.com/MSDS/MSDS/DisplayMSDSPage.do?country=GB&language=en&productNumber=P49104&brand=ALDRICH&PageToGoToURL=http%3A%2F%2Fwww.sigmaaldrich.com%2Fcatalog%2Fproduct%2Faldrich%2Fp49104%3Flang%3Den
http://www.syrres.com/what-we-do/databaseforms.aspx?id=386
http://toxtree.sourceforge.net/

Additive TOXiCity Statement BRITISH AMERICAN
Piperonal fomaeco

Date Updated: 21 June 2018
GRD-CTRLFORM-0538 Rev 01



