Tobacco in Australia
Facts & Issues

Relevant news and research
Emissions from tobacco products

Last updated October 2024

RESAICN: ..ttt b et s h e sttt et e e bt e b e e e ht e et e et e e bt e be e beeaneeeaeeeateentean 3
12.4 Emissions from t0bacCo ProdUCES.......c..ueiiiuiiieecciiee et e e e e e e are e e e e 3
12.4.1 What is toDaCCO SMOKE? ....couiiiiiiieiee ettt st e s bt e e sate e sbeeesaree s 4
12.4.1.1 Particles and gases in t0bacCo SMOKE........ccccuuiiiiiiiiiiiiiie e 6
12.4.1.2 Mainstream smoke, sidestream smoke and secondhand smoke.........ccccccceeevriiveeeeeeeicinnns 7
12.4.2 What happens when tobacco products are burned? .........cccoccveeeiiiiee e, 10
I A N Y o Y RS 10
12.4.2.2 COMDBUSTION ..ttt ettt ettt st e b e b e e s beesae e et e ebeenbeesaeesaeenas 11
12.4.2.3 Formation of Smoke in CiGarettes ......ccccuiiiieiiii i 12
12.4.2.4 Formation of smoke in other types of combusted tobacco products........ccccceeeeuveeeennenn. 12
12.4.3 Chemicals that are emitted from combusted tobacco products........cccccovvevviieeiniieeeennen. 14
12.4.3.1 Nicotine and other alkaloids .........c.coiiiriiiiiii e 21
12.4.3.2 AlAENYAES. ... .ottt e e et e e e et e e e e et e e e e e bee e e eeabeeeeeaabaeeeeenraeaeenraeas 26
12.4.3.3 AromatiC @mMNES ...coeiiiiiieee et 29
I T A Yo [ o Yot T o oY) o -SSR 30
12.4.3.5 Heterocyclic aromatic @miNeS......ccuueiiieiiee i ceiiee ettt et e e e e e sbee e e e sree e s s snraee e e nreeas 31
12.4.3.6 Polycyclic aromatic hydrocarbons (PAH) .........oociiiiiiieeiieecee et e 31
12.4.3.7 N-NIErOSAMINES. ..ttt ettt e s s e e s e e s s mre e e s s s ee e s e emnere s esnnereesannenes 34
N I 3 =T o To PSPPSR 39
12.4.3.9 Other carbon-based (0rganic) COMPOUNAS.........cccueiieeiiiieieiiiee e e 40
e et (O I [ o == o ok SR PPUPPPPPPPPPPPRE 41
12.4.3.11 Metals, metalloids and radioNUCIIAES............oeveveiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee e 43
12.4.3.12 Additives and flavours  (refers to section 12.6).......cccceeeeciieeeciiiieeeeiiiee e e 49



12.4.4 Emission from tobacco that is not combusted (set alight) .........ccoooviiiiiiiiiecie e, 49

12.4.4.1 EMIiSSIONS frOM WaterPiPeS .. uuueiiieiiieeieiiee e eettee e estree e sstte e e s sree e e s sbee e e s sabee e s ssabeeesesareeessnnsenas 49
12.4.4.2 Emissions from heated tobacco (‘heat-not-burn’) products .........cccceeevveeieiiieciccciee e, 51
12.4.4.3 Emission from sSmokeless tODACCO ......ccceiriiriiiiiieieeeee e e 52
N WS ettt a e s bt e e s et e b bt e e s arae e e 53
12.4 Emissions from tobacco prodUCES.........eeiiieiiiiiiiiiie e 53
12.4.1 What is tobaCC0O SMOKE? ....cc.ueiiiiiieiie ettt et e e b e e sanes 54
12.4.1.1 Particles and gases in t0bacCo SMOKE........cccciiiiiiiiiiiccie e 54
12.4.1.2 Mainstream smoke, sidestream smoke and secondhand smokKe.........cccccccvvvvvvevrevevirereenn. 54
12.4.2 What happens when tobacco products are burned? .........cccoccvveeiiviii e, 54
I A N Y o Y USRS 54
12.4.2.2 COMDBUSEION ..eeiitiieiee ettt ettt ettt e st e s bt e e sab e e s bt e e sabeesabeeesabeesbaeesnseesabeeenanes 54
12.4.2.3 Formation of Smoke in CiGarettes ......ccociiiiieiiie i 54
12.4.2.4 Formation of smoke in other types of combusted tobacco products.........ccccceeeevereennenn. 54
12.4.3 Chemicals that are emitted from combusted tobacco products..........ccccoveeeviieeiecieeeennen. 54
12.4.3.1 Nicotine and other alkaloids .........c.eoiiiiiiiiinee e 55
A T A Y (o 1= o Yo L= PP 55
12.4.3.3 ArOomatiC @mMINES ..ceeiiiiiiieee ittt ettt e e e st e e e st e e s seab e e s s eabee e s e sareee s e sareee e e nrenas 55
I T A Yo [ o Yot T o o Yo o -SSR 55
12.4.3.5 Heterocyclic aromatiC @mMiNeS........uieiieiiee ettt e e e ebee e e e ebee e e e enbaeeeenreeas 55
12.4.3.6 Polycyclic aromatic hydrocarbons (PAH) .........oooocuiiii ettt et e 55
12.4.3.7 N-NIErOSAMINES. .. iiiiiiiiieee ettt e s s e e s s e e e s s e ne s s srenesesnrenes 55
12.4.3.8 PRENOIS...c.uiiiiiiieie ettt st e r e e e e 55
12.4.3.9 Other carbon-based (0rganic) COMPOUNGS........cc.eecciieeiiieeriee et eeeree et eree e sare e evaeeeanes 55
12.4.3.00 INOIEANICS eetteiiiiiiieteeeeeeiiitrteeteeesssssrareeeeesssssssabeseeeeeessssassrtsaeeeesssssasresaaeeesssnsssrenaeeeessannns 56
12.4.3.11 Metals, metalloids and radioNUCIIAES...........ooeviviiiiiiiiiiiiiiiiiiieieieeeeeeeeeee et erereeeees 56
12.4.3.12 Additives and flavours  (refers to section 12.6).......cccceeeecrieeeecciiieecciiee e 56
12.4.4 Emission from tobacco that is not combusted (set alight) .........ccoooiiiiiiiiiecie e, 56
12.4.4.1 EMIiSSIONS frOM WaterPiPeS....uueiiieiiieeceiiee e ceeee ettt e esre e e ertre e e e bre e e e eabae e e e sbae e s esnbaeeeennrenas 56
12.4.4.2 Emissions from heated tobacco (‘heat-not-burn’) products..........ccccecvveririeiieeciiee e, 56
12.4.4.3 Emission from sSmoKeless tODACCO ......cccuiriiriiiriieieierie e 56



Research:

12.4 Emissions from tobacco products

Bos PMJ, Soeteman-Hernandez LG, and Talhout R. Risk assessment of components in tobacco smoke
and e-cigarette aerosols: a pragmatic choice of dose metrics. Inhalation Toxicology, 2021; 33(3):81-
95. Available from: https://www.ncbi.nlm.nih.gov/pubmed/33876709.

Pang YQ, Chen XJ, Li XY, Zhang HF, Jiang XY, et al. Magnetic solid phase extraction of tobacco-specific
N-nitrosamines using magnetic graphene composite as sorbent. Journal of Separation Science, 2019.
Available from: https://www.ncbi.nim.nih.gov/pubmed/31347241.

Ozdemir E, Es H, Demir M, and Uzun I. Forensic medical evaluation of deaths resulting from
inhalation of cigarette lighter refill fuel in Turkey. Legal Medicine (Tokyo, Japan), 2017; 24:1-6.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/28081784.

Morabito JA, Holman MR, Ding YS, Yan X, Chan M, et al. The use of charcoal in modified cigarette
filters for mainstream smoke carbonyl reduction. Regulatory Toxicology and Pharmacology, 2017.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/28238852.

Baumung C, Rehm J, Franke H, and Lachenmeier DW. Comparative risk assessment of tobacco smoke
constituents using the margin of exposure approach: the neglected contribution of nicotine. Sci Rep,
2016; 6:35577. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27759090.

Administration FaD. “Harmful and Potentially Harmful Constituents” in Tobacco Products as Used in
Section 904(e) of the Federal Food, Drug, and Cosmetic Act (Revised)*. U.S. Department of Health
and Human Services, Food and Drug Administration, Center for Tobacco Products, 2016. Available
from:
http://www.fda.gov/TobaccoProducts/Labeling/ProductsingredientsComponents/ucm20035927.ht

m.

Belushkin M, Jaccard G, and Kondylis A. Considerations for comparative tobacco product
assessments based on smoke constituent yields. Regulatory Toxicology and Pharmacology, 2015;
73(1):105-13. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26140819.

World Health Organization. The scientific basis of tobacco product regulation: Second report of a
WHO study group. Geneva: WHO, 2008. Available from:
https://apps.who.int/iris/handle/10665/43997?search-
result=true&query=scientifictbasis+for+tobacco+product+regulation&scope=&rpp=10&sort _by=sco

re&order=desc.

World Health Organization. The scientific basis for product regulation. Technical Report Series,
945.Geneva: World Health Organisation, 2007. Available from:
http://www.who.int/tobacco/global interaction/tobreg/who_tsr.pdf.

Giess O and Kotzias D. Tobacco, Cigarettes and Cigarette Smoke: An Overview. Luxembourg: Institute
for Health and Consumer Protection, European Commission, Joint Research Centre., 2007. Available
from: https://publications.jrc.ec.europa.eu/repository/handle/JRC37472.

Ding YS, Yan XJ, Jain RB, Lopp E, Tavakoli A, et al. Determination of 14 polycyclic aromatic
hydrocarbons in mainstream smoke from U.S. brand and non-U.S. brand cigarettes. Environmental

3


https://www.ncbi.nlm.nih.gov/pubmed/33876709
https://www.ncbi.nlm.nih.gov/pubmed/31347241
http://www.ncbi.nlm.nih.gov/pubmed/28081784
http://www.ncbi.nlm.nih.gov/pubmed/28238852
http://www.ncbi.nlm.nih.gov/pubmed/27759090
http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm20035927.htm
http://www.fda.gov/TobaccoProducts/Labeling/ProductsIngredientsComponents/ucm20035927.htm
http://www.ncbi.nlm.nih.gov/pubmed/26140819
https://apps.who.int/iris/handle/10665/43997?search-result=true&query=scientific+basis+for+tobacco+product+regulation&scope=&rpp=10&sort_by=score&order=desc
https://apps.who.int/iris/handle/10665/43997?search-result=true&query=scientific+basis+for+tobacco+product+regulation&scope=&rpp=10&sort_by=score&order=desc
https://apps.who.int/iris/handle/10665/43997?search-result=true&query=scientific+basis+for+tobacco+product+regulation&scope=&rpp=10&sort_by=score&order=desc
http://www.who.int/tobacco/global_interaction/tobreg/who_tsr.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC37472

Science & Technology, 2006; 40(4):1133-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16572766

Adams JD, O’Mara-Adams KJ, and Hoffmann D. Toxic and carcinogenic agents in undiluted
mainstream smoke and sidestream smoke of different types of cigarettes. Carcinogenesis, 1987;
8(5):729-31. Available from: https://www.ncbi.nlm.nih.gov/pubmed/3581431.

Fletcher C and Peto R. The natural history of chronic airflow obstruction. British Medical Journal,
1977; 1(6077):1645-8. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1607732/.

12.4.1 What is tobacco smoke?

Braun M, Klingelhofer D, Droge J, and Groneberg DA. Very high particulate matter levels by
cigarettes from bangladesh and especially Nepal. Nicotine & Tobacco Research, 2022. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/35417555

National Toxicology Program. Report on carcinogens, 15" edition. US Department of Health and
Human Services, 2021. Available from:
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf.

HuY, Liu C, Xu Y, Yang J, and Pan Y. Identification of isobars and isomers in cigarette sidestream
smoke in real time by synchrotron radiation photoionization mass spectrometry and multiple linear
regression. Analytical Chemistry, 2021; 93(14):5718-26. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33797228

Inaba Y, Uchiyama S, and Kunugita N. Spectrophotometric determination of ammonia levels in
tobacco fillers of and sidestream smoke from different cigarette brands in Japan. Environmental
Health and Preventive Medicine, 2018; 23(1):15. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29703135

Diez-lzquierdo A, Cassanello-Penarroya P, Lidon-Moyano C, Matilla-Santander N, Balaguer A, et al.
Update on thirdhand smoke: A comprehensive systematic review. Environmental research, 2018;
167:341-71. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30096604

Wang H, Li X, Guo J, Peng B, Cui H, et al. Distribution of toxic chemicals in particles of various sizes
from mainstream cigarette smoke. Inhalation Toxicology, 2016; 28(2):89-94. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26865272

Noguchi M, Tanaka S, Watanabe K, and Yamasaki A. Correlation between odor concentration and
volatile organic compounds (voc) composition of environmental Tobacco smoke (ETS). Int J Environ
Res Public Health, 2016; 13(10). Available from: http://www.ncbi.nlm.nih.gov/pubmed/27735848

Li X, Lin B, Zhang H, Xie F, Ta N, et al. Cytotoxicity and mutagenicity of sidestream cigarette smoke
particulate matter of different particle sizes. Environmental Science and Pollution Research
International, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26432262

Daher N, Saleh R, Jaroudi E, Sheheitli H, Badr T, et al. Comparison of carcinogen, carbon monoxide,
and ultrafine particle emissions from narghile waterpipe and cigarette smoking: Sidestream smoke
measurements and assessment of second-hand smoke emission factors. Atmospheric Environment,
2010; 44(1):8-14. Available from: https://www.ncbi.nlm.nih.gov/pubmed/20161525



https://www.ncbi.nlm.nih.gov/pubmed/16572766
https://www.ncbi.nlm.nih.gov/pubmed/3581431
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1607732/
https://www.ncbi.nlm.nih.gov/pubmed/35417555
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf
https://www.ncbi.nlm.nih.gov/pubmed/33797228
https://www.ncbi.nlm.nih.gov/pubmed/29703135
https://www.ncbi.nlm.nih.gov/pubmed/30096604
http://www.ncbi.nlm.nih.gov/pubmed/26865272
http://www.ncbi.nlm.nih.gov/pubmed/27735848
http://www.ncbi.nlm.nih.gov/pubmed/26432262
https://www.ncbi.nlm.nih.gov/pubmed/20161525

Polichetti G, Cocco S, Spinali A, Trimarco V, and Nunziata A. Effects of particulate matter (pm(10),
pm(2.5) and pm(1)) on the cardiovascular system. Toxicology, 2009; 261(1-2):1-8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/19379789

Moir D, Rickert WS, Levasseur G, Larose Y, Maertens R, et al. A comparison of mainstream and
sidestream marijuana and tobacco cigarette smoke produced under two machine smoking
conditions. Chemical Research in Toxicology, 2008; 21(2):494-502. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/18062674

US Department of Health and Human Services. The health consequences of involuntary exposure to
tobacco smoke: A report of the Surgeon General. Atlanta, Georgia: US Dept. of Health and Human
Services, Centers for Disease Control and Prevention, Coordinating Center for Health Promotion,
National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and
Health, 2006. Available from: http://www.cdc.gov/tobacco/data statistics/sgr/sgr 2006/index.htm

Schick S and Glantz SA. Sidestream cigarette smoke toxicity increases with aging and exposure
duration. Tobacco Control, 2006; 15(6):424-9. Available from:
http://tc.bomj.com/cgi/content/abstract/15/6/424

Schick S and Glantz S. Philip Morris toxicological experiments with fresh sidestream smoke: More
toxic than mainstream smoke. Tobacco Control, 2005; 14(6):396-404. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16319363

Dobson R. Smoke from cigarette tip is more toxic than main inhaled smoke. BMJ (Clinical Research
Ed.), 2005; 331:1425. Available from: http://www.bmj.com/cgi/content/extract/331/7530/1425-b

Borgerding M and Klus H. Analysis of complex mixtures—cigarette smoke. Experimental and
Toxicologic Pathology, 2005; 57 Suppl 1:43-73. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16092717

International Agency for Research on Cancer Working Group on the Evaluation of Carcinogenic Risks
to Humans. Tobacco smoke and involuntary smoking. IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans, Volume 83. Lyon: International Agency for Research on
Cancer 2004. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-

On-The-ldentification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-
Smoking-2004.

Kim YM, Harrad S, and Harrison RM. Concentrations and sources of VOCs in urban domestic and
public microenvironments. Environmental Science & Technology, 2001; 35(6):997-1004. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/11347947

National Toxicology Program. Report on carcinogens, 9" edition. US Department of Health and
Human Services, 1999. Available from:
https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.pdf.

National Toxicology Program. Ntp report on carcinogens background document for tobacco smoking,
final March 1999. Prepared for the October 30-31, 1997, Meeting of the Report on Carcinogens
Subcommittee of the NTP Board of Scientific Counselors US Department of Health and Human
Services, 1999. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.pdf.

5


http://www.ncbi.nlm.nih.gov/pubmed/19379789
https://www.ncbi.nlm.nih.gov/pubmed/18062674
http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2006/index.htm
http://tc.bmj.com/cgi/content/abstract/15/6/424
https://www.ncbi.nlm.nih.gov/pubmed/16319363
http://www.bmj.com/cgi/content/extract/331/7530/1425-b
https://www.ncbi.nlm.nih.gov/pubmed/16092717
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://www.ncbi.nlm.nih.gov/pubmed/11347947
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf

National Toxicology Program. Ntp report on carcinogens background document for environmental
tobacco smoke. Prepared for the December 2-3, 1998, Meeting of the Report on Carcinogens
Subcommittee of the NTP Board of Scientific Counselors US Department of Health and Human
Services, 1998. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/environmentalts noapps 508.pdf.

Heavner DL, Morgan WT, and Ogden MW. Determination of volatile organic compounds and ETS
apportionment in 49 homes Environment International, 1995. Available from:
https://hero.epa.gov/hero/index.cfm/reference/details/reference id/22045

Mohtashamipur E, Mohtashamipur A, Germann PG, Ernst H, Norpoth K, et al. Comparative
carcinogenicity of cigarette mainstream and sidestream smoke condensates on the mouse skin.
Journal of Cancer Research and Clinical Oncology, 1990; 116(6):604-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/2254379

Brunnemann KD, Kagan MR, Cox JE, and Hoffmann D. Analysis of 1,3-butadiene and other selected
gas-phase components in cigarette mainstream and sidestream smoke by gas chromatography-mass
selective detection. Carcinogenesis, 1990; 11(10):1863-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/2208599/

Vu-Duc T and Cong-Khanh H. Sidetream tobacco smoke consituents in indoor air modelled in an
experimental chamber: Polycyclic aromatic hydrocarbons. Environment International, 1989; 15:57 -
64. Available from: https://www.sciencedirect.com/science/article/pii/016041208990010X

National Research Council (US) Committee on Passive Smoking, Environmental tobacco smoke:
Measuring exposures and assessing health effects. Washington (DC): National Academies Press (US);
1986. Available from: https://www.ncbi.nlm.nih.gov/books/NBK219205/

International Agency for Research on Cancer, Tobacco smoking. IARC monographs on the evaluation
of carcinogen risk of chemicals to humans. Vol. 38 Vol. 38. Lyon: World Health Organization; 1986.
Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-On-The-

Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986.

Woods JD and Harllee GC. Historical review of smoke pH data and sales trends for competitive brand
filter cigarettes. RJ Reynolds, 10 May 1973 . Minnesota trial exhibit 12,337. 1973.

Bridge DP and Corn M. Contribution to the assessment of exposure of nonsmokers to air pollution
from cigarette and cigar smoke in occupied spaces. Environmental research, 1972; 5(2):192-209.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/5036964

12.4.1.1 Particles and gases in tobacco smoke

Mori, A, Ito, S, & Sekine, T. (2024). A revision of the multiple-path particle dosimetry model focusing
on tobacco product aerosol dynamics. Int J Numer Method Biomed Eng, e3796. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38185887

Zhang S, Wang Z, Zhang J, Guo D, and Chen Y. Inhalable cigarette-burning particles: Size-resolved
chemical composition and mixing state. Environmental research, 2021:111790. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34329636



https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/environmentalts_noapps_508.pdf
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/22045
https://www.ncbi.nlm.nih.gov/pubmed/2254379
https://pubmed.ncbi.nlm.nih.gov/2208599/
https://www.sciencedirect.com/science/article/pii/016041208990010X
https://www.ncbi.nlm.nih.gov/books/NBK219205/
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986
https://www.ncbi.nlm.nih.gov/pubmed/5036964
https://www.ncbi.nlm.nih.gov/pubmed/38185887
https://www.ncbi.nlm.nih.gov/pubmed/34329636

Wang H, Li X, Guo J, Peng B, Cui H, et al. Distribution of toxic chemicals in particles of various sizes
from mainstream cigarette smoke. Inhalation Toxicology, 2016; 28(2):89-94. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/26865272

aher N, Saleh R, Jaroudi E, Sheheitli H, Badr T, et al. Comparison of carcinogen, carbon monoxide,

and ultrafine particle emissions from narghile waterpipe and cigarette smoking: Sidestream
smoke measurements and assessment of second-hand smoke emission factors. Atmospheric
Environment, 2010; 44(1):8-14. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20161525

Borgerding M and Klus H. Analysis of complex mixtures—cigarette smoke. Experimental and
Toxicologic Pathology, 2005; 57 Suppl 1:43-73. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16092717

International Agency for Research on Cancer, Tobacco smoking. IARC monographs on the
evaluation of carcinogen risk of chemicals to humans. Vol. 38 Vol. 38. Lyon: World Health
Organization; 1986. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-
Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986.
Woods JD and Harllee GC. Historical review of smoke pH data and sales trends for competitive
brand filter cigarettes. RJ Reynolds, 10 May 1973 . Minnesota trial exhibit 12,337. 1973.

12.4.1.2 Mainstream smoke, sidestream smoke and secondhand smoke

National Toxicology Program. Report on carcinogens, 15" edition. US Department of Health and
Human Services, 2021. Available from:
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf

HuY, Liu C, Xu Y, Yang J, and Pan Y. Identification of isobars and isomers in cigarette sidestream
smoke in real time by synchrotron radiation photoionization mass spectrometry and multiple
linear regression. Analytical Chemistry, 2021; 93(14):5718-26. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33797228

Inaba Y, Uchiyama S, and Kunugita N. Spectrophotometric determination of ammonia levels in
tobacco fillers of and sidestream smoke from different cigarette brands in Japan. Environmental
Health and Preventive Medicine, 2018; 23(1):15. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29703135

iez-lzquierdo A, Cassanello-Penarroya P, Lidon-Moyano C, Matilla-Santander N, Balaguer A, et al.
Update on thirdhand smoke: A comprehensive systematic review. Environmental research, 2018;
167:341-71. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30096604

oguchi M, Tanaka S, Watanabe K, and Yamasaki A. Correlation between odor concentration and
volatile organic compounds (voc) composition of environmental Tobacco smoke (ETS). Int J
Environ Res Public Health, 2016; 13(10). Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27735848



http://www.ncbi.nlm.nih.gov/pubmed/26865272
https://www.ncbi.nlm.nih.gov/pubmed/20161525
https://www.ncbi.nlm.nih.gov/pubmed/16092717
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoking-1986
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf
https://www.ncbi.nlm.nih.gov/pubmed/33797228
https://www.ncbi.nlm.nih.gov/pubmed/29703135
https://www.ncbi.nlm.nih.gov/pubmed/30096604
http://www.ncbi.nlm.nih.gov/pubmed/27735848

Li X, Lin B, Zhang H, Xie F, Ta N, et al. Cytotoxicity and mutagenicity of sidestream cigarette smoke
particulate matter of different particle sizes. Environmental Science and Pollution Research
International, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26432262

Daher N, Saleh R, Jaroudi E, Sheheitli H, Badr T, et al. Comparison of carcinogen, carbon
monoxide, and ultrafine particle emissions from narghile waterpipe and cigarette smoking:
Sidestream smoke measurements and assessment of second-hand smoke emission factors.
Atmospheric Environment, 2010; 44(1):8-14. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/20161525

Polichetti G, Cocco S, Spinali A, Trimarco V, and Nunziata A. Effects of particulate matter (pm(10),
pm(2.5) and pm(1)) on the cardiovascular system. Toxicology, 2009; 261(1-2):1-8. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/19379789

Moir D, Rickert WS, Levasseur G, Larose Y, Maertens R, et al. A comparison of mainstream and
sidestream marijuana and tobacco cigarette smoke produced under two machine smoking
conditions. Chemical Research in Toxicology, 2008; 21(2):494-502. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/18062674

US Department of Health and Human Services. The health consequences of involuntary exposure
to tobacco smoke: A report of the Surgeon General. Atlanta, Georgia: US Dept. of Health and
Human Services, Centers for Disease Control and Prevention, Coordinating Center for Health
Promotion, National Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health, 2006. Available from:

http://www.cdc.gov/tobacco/data_statistics/sgr/sgr 2006/index.htm.

Schick S and Glantz SA. Sidestream cigarette smoke toxicity increases with aging and exposure
duration. Tobacco Control, 2006; 15(6):424—9. Available from:
http://tc.omj.com/cgi/content/abstract/15/6/424

Schick S and Glantz S. Philip Morris toxicological experiments with fresh sidestream smoke: More
toxic than mainstream smoke. Tobacco Control, 2005; 14(6):396-404. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16319363

Dobson R. Smoke from cigarette tip is more toxic than main inhaled smoke. BMJ (Clinical
Research Ed.), 2005; 331:1425. Available from:
http://www.bmj.com/cgi/content/extract/331/7530/1425-b

International Agency for Research on Cancer Working Group on the Evaluation of Carcinogenic
Risks to Humans. Tobacco smoke and involuntary smoking. IARC Monographs on the Evaluation
of the Carcinogenic Risk of Chemicals to Humans, Volume 83. Lyon: International Agency for
Research on Cancer 2004. Available from: https://publications.iarc.fr/Book-And-Report-

Series/larc-Monographs-On-The-ldentification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-

Smoke-And-Involuntary-Smoking-2004.



http://www.ncbi.nlm.nih.gov/pubmed/26432262
https://www.ncbi.nlm.nih.gov/pubmed/20161525
http://www.ncbi.nlm.nih.gov/pubmed/19379789
https://www.ncbi.nlm.nih.gov/pubmed/18062674
http://www.cdc.gov/tobacco/data_statistics/sgr/sgr_2006/index.htm
http://tc.bmj.com/cgi/content/abstract/15/6/424
https://www.ncbi.nlm.nih.gov/pubmed/16319363
http://www.bmj.com/cgi/content/extract/331/7530/1425-b
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004

Kim YM, Harrad S, and Harrison RM. Concentrations and sources of VOCs in urban domestic and
public microenvironments. Environmental Science & Technology, 2001; 35(6):997-1004. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/11347947

National Toxicology Program. Report on carcinogens, 9" edition. US Department of Health and
Human Services, 1999. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.p
df.

National Toxicology Program. Ntp report on carcinogens background document for tobacco
smoking, final March 1999. Prepared for the October 30-31, 1997, Meeting of the Report on
Carcinogens Subcommittee of the NTP Board of Scientific Counselors US Department of Health
and Human Services, 1999. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.p
df.

National Toxicology Program. Ntp report on carcinogens background document for
environmental tobacco smoke. Prepared for the December 2-3, 1998, Meeting of the Report on
Carcinogens Subcommittee of the NTP Board of Scientific Counselors US Department of Health
and Human Services, 1998. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/environmentalts noapps 508.pd
f.

Heavner DL, Morgan WT, and Ogden MW. Determination of volatile organic compounds and ETS
apportionment in 49 homes Environment International, 1995. Available from:

https://hero.epa.gov/hero/index.cfm/reference/details/reference id/22045

Mohtashamipur E, Mohtashamipur A, Germann PG, Ernst H, Norpoth K, et al. Comparative
carcinogenicity of cigarette mainstream and sidestream smoke condensates on the mouse skin.
Journal of Cancer Research and Clinical Oncology, 1990; 116(6):604-8. Available from:
https://www.ncbi.nIm.nih.gov/pubmed/2254379

Brunnemann KD, Kagan MR, Cox JE, and Hoffmann D. Analysis of 1,3-butadiene and other
selected gas-phase components in cigarette mainstream and sidestream smoke by gas
chromatography-mass selective detection. Carcinogenesis, 1990; 11(10):1863-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/2208599/

Vu-Duc T and Cong-Khanh H. Sidetream tobacco smoke consituents in indoor air modelled in an
experimental chamber: Polycyclic aromatic hydrocarbons. Environment International, 1989;
15:57 - 64. Available from:
https://www.sciencedirect.com/science/article/pii/016041208990010X



https://www.ncbi.nlm.nih.gov/pubmed/11347947
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/environmentalts_noapps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/environmentalts_noapps_508.pdf
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/22045
https://www.ncbi.nlm.nih.gov/pubmed/2254379
https://pubmed.ncbi.nlm.nih.gov/2208599/
https://www.sciencedirect.com/science/article/pii/016041208990010X

National Research Council (US) Committee on Passive Smoking, Environmental tobacco smoke:
Measuring exposures and assessing health effects. Washington (DC): National Academies Press
(US); 1986. Available from: https://www.ncbi.nlm.nih.gov/books/NBK219205/

Bridge DP and Corn M. Contribution to the assessment of exposure of nonsmokers to air
pollution from cigarette and cigar smoke in occupied spaces. Environmental research, 1972;
5(2):192-209. Available from: https://www.ncbi.nlm.nih.gov/pubmed/5036964

12.4.2 What happens when tobacco products are burned?

Hall MG, Ribisl KM, and Brewer NT. Smokers’ and nonsmokers’ beliefs about harmful Tobacco
constituents: Implications for FDA communication efforts. Nicotine & Tobacco Research, 2014;
16(3):343-50. Available from: http://dx.doi.org/10.1093/ntr/ntt158

Liu C, Feng S, van Heemst J, and McAdam K. New insights into the formation of volatile compounds
in mainstream cigarette smoke. Analytical and Bioanalytical Chemistry, 2010; 396(5):1817-30.
Available from: http://www.springerlink.com/content/h0lj7116w543kk85/fulltext.html

Kane D, Asgharian B, Price O, Rostami A, and Oldham M. Effect of smoking parameters on the
particle size distribution and predicted airway deposition of mainstream cigarette smoke. Inhalation
Toxicology, 2010; 22(3):199-209. Available from:
http://informahealthcare.com/doi/pdf/10.3109/08958370903161224

Baker RR. Smoke generation inside a burning cigarette: Modifying combustion to develop cigarettes
that may be less hazardous to health. Progress in energy and Combustion Science, 2006; 32:373-85.
Available from: https://www.sciencedirect.com/science/article/abs/pii/S036012850600013X

Ermala P and Holsti LR. On the burning temperatures of tobacco. Cancer Research, 1956; 16(6):490-
5. Available from: https://www.ncbi.nlm.nih.gov/pubmed/13343119

12.4.2.1 Pyrolysis

Wu, Z, Zhang, Q, Yu, H, Fu, L, Yang, Z, Lu, Y et al. (2024). Quantitative analysis of pyrolysis
characteristics and chemical components of tobacco materials based on machine learning. Front
Chem, 12, 1353745. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38380396

Wei, H, Peng, Y, Huang, H, Fan, J, Xing, J, Luo, K et al. (2022). Toba-CPD: An Extended Chemical
Percolation Devolatilization Model for Tobacco Pyrolysis. ACS Omega, 7(41), 36776-36785. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/36278092

Mu Y, Peng Y, Tang X, Ren J, Xing J, et al. Experimental and kinetic studies on Tobacco pyrolysis
under a wide range of heating rates. ACS Omega, 2022; 7(1):1420-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35036803

Chen YC, Chen KF, Lin JH, Huang SW, Chen HH, et al. The impact of pyrolysis temperature on
physicochemical properties and pulmonary toxicity of tobacco stem micro-biochar. Chemosphere,
2021; 263:128349. Available from: https://www.ncbi.nlm.nih.gov/pubmed/33297274

10


https://www.ncbi.nlm.nih.gov/books/NBK219205/
https://www.ncbi.nlm.nih.gov/pubmed/5036964
http://dx.doi.org/10.1093/ntr/ntt158
http://www.springerlink.com/content/h0lj7116w543kk85/fulltext.html
http://informahealthcare.com/doi/pdf/10.3109/08958370903161224
https://www.sciencedirect.com/science/article/abs/pii/S036012850600013X
https://www.ncbi.nlm.nih.gov/pubmed/13343119
https://www.ncbi.nlm.nih.gov/pubmed/38380396
https://www.ncbi.nlm.nih.gov/pubmed/36278092
https://www.ncbi.nlm.nih.gov/pubmed/35036803
https://www.ncbi.nlm.nih.gov/pubmed/33297274

Paschke M, Hutzler C, Henkler F, and Luch A. Oxidative and inert pyrolysis on-line coupled to gas
chromatography with mass spectrometric detection: On the pyrolysis products of tobacco additives.
Int J Hyg Environ Health, 2016. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27622657

Kibet JK, Khachatryan L, and Dellinger B. Phenols from pyrolysis and co-pyrolysis of tobacco biomass
components. Chemosphere, 2015; 138:259-65. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26091866

Boslaugh SE. Pyrolysis: Chemical reaction, in Britannica2014. Available from:
https://www.britannica.com/science/pyrolysis.

Oja V, Hajaligol MR, and Waymack BE. The vaporization of semi-volatile compounds during tobacco
pyrolysis. Journal of Analytical and Applied Pyrolysis, 2006; 76(1-2):117-23. Available from:
https://www-sciencedirect-com.ezproxy.une.edu.au/science/article/pii/S0165237005001646#bib17

Baker RR. A review of pyrolysis studies to unravel reaction steps in burning tobacco. Journal of
Analytical and Applied Pyrolysis, 1987; 11:555-73. Available from:
https://www.sciencedirect.com/science/article/abs/pii/0165237087850544

Ermala P and Holsti LR. On the burning temperatures of tobacco. Cancer Research, 1956; 16(6):490-
5. Available from: https://www.ncbi.nlm.nih.gov/pubmed/13343119

12.4.2.2 Combustion

Moldoveanu SC. Interconversion of nicotine enantiomers during heating and implications for smoke
from combustible cigarettes, heated tobacco products, and electronic cigarettes. Chirality, 2022.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/35088460

Jebet A, Kibet J, Ombaka L, and Kinyanjui T. Surface bound radicals, char yield and particulate size
from the burning of tobacco cigarette. Chemistry Central Journal, 2017; 11(1):79. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29086875

McAdam K, Eldridge A, Fearon IM, Liu C, Manson A, et al. Influence of cigarette circumference on
smoke chemistry, biological activity, and smoking behaviour. Regulatory Toxicology and
Pharmacology, 2016; 82:111-26. Available from: https://www.ncbi.nlm.nih.gov/pubmed/27634061

Boslaugh SE. Pyrolysis: Chemical reaction, in Britannica2014. Available from:
https://www.britannica.com/science/pyrolysis.

Kondratiev VN. Combustion: Chemical reaction, in Britannica2007. Available from:
https://www.britannica.com/science/combustion.

11


http://www.ncbi.nlm.nih.gov/pubmed/27622657
https://www.ncbi.nlm.nih.gov/pubmed/26091866
https://www.britannica.com/science/pyrolysis
https://www-sciencedirect-com.ezproxy.une.edu.au/science/article/pii/S0165237005001646#bib17
https://www.sciencedirect.com/science/article/abs/pii/0165237087850544
https://www.ncbi.nlm.nih.gov/pubmed/13343119
https://www.ncbi.nlm.nih.gov/pubmed/35088460
https://www.ncbi.nlm.nih.gov/pubmed/29086875
https://www.ncbi.nlm.nih.gov/pubmed/27634061
https://www.britannica.com/science/pyrolysis
https://www.britannica.com/science/combustion

Baker RR. Smoke generation inside a burning cigarette: Modifying combustion to develop cigarettes
that may be less hazardous to health. Progress in energy and Combustion Science, 2006; 32:373-85.
Available from: https://www.sciencedirect.com/science/article/abs/pii/S036012850600013X

International Agency for Research on Cancer Working Group on the Evaluation of Carcinogenic Risks
to Humans. Tobacco smoke and involuntary smoking. IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans, Volume 83. Lyon: International Agency for Research on
Cancer 2004. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-

On-The-ldentification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-
Smoking-2004.

12.4.2.3 Formation of smoke in cigarettes

Wei, J, Xiao, H, Wang, X, Zhao, H, Wang, X, Yao, S et al. (2023). Analysis of parametric instability of
cigarettes based on computational fluid dynamics methods. Heliyon, 9(9), e19449. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37662803

Gerlach G, Braun M, Droge J, and Groneberg DA. Do budget cigarettes emit more particles? An
aerosol spectrometric comparison of particulate matter concentrations between private-label
cigarettes and more expensive brand-name cigarettes. Int J Environ Res Public Health, 2022; 19(10).
Available from: https://www.ncbi.nlm.nih.gov/pubmed/35627457

McAdam K, Eldridge A, Fearon IM, Liu C, Manson A, et al. Influence of cigarette circumference on
smoke chemistry, biological activity, and smoking behaviour. Regulatory Toxicology and
Pharmacology, 2016; 82:111-26. Available from: https://www.ncbi.nlm.nih.gov/pubmed/27634061

Shahab L, Hammond D, O’Connor R, Michael Cummings K, Borland R, et al. The reliability and validity
of self-reported puffing behavior: Evidence from a cross-national study. Nicotine & Tobacco
Research, 2008; 10(5):867-74. Available from:
http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200802027156

12.4.2.4 Formation of smoke in other types of combusted tobacco products

Lee JW, Yang W, Kim YS, Kim Y, Yoo HS, et al. Exposure to secondhand smoke and a Tobacco-
specific carcinogen in non-smokers. Korean J Fam Med, 2022; 43(2):117-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35320897

Vu AT, Hassink MD, Taylor KM, McGuigan M, Blasiole A, et al. Volatile organic compounds in
mainstream smoke of sixty domestic little cigar products. Chemical Research in Toxicology, 2021.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/33512154

Jablonski JJ, Maines JH, Cheetham AG, and Gillman IG. Comparative levels of carbonyl delivery
between mass-market cigars and cigarettes. Regulatory Toxicology and Pharmacology, 2019;
108:104453. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31473262

12


https://www.sciencedirect.com/science/article/abs/pii/S036012850600013X
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://www.ncbi.nlm.nih.gov/pubmed/37662803
https://www.ncbi.nlm.nih.gov/pubmed/35627457
https://www.ncbi.nlm.nih.gov/pubmed/27634061
http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200802027156
https://www.ncbi.nlm.nih.gov/pubmed/35320897
https://www.ncbi.nlm.nih.gov/pubmed/33512154
https://www.ncbi.nlm.nih.gov/pubmed/31473262

Cartanya-Hueso A, Lidon-Moyano C, Fu M, Perez-Ortuno R, Ballbe M, et al. Comparison of tsnas
concentration in saliva according to type of tobacco smoked. Environmental research, 2019;
172:73-80. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30771628

Rosenberry ZR, Pickworth WB, and Koszowski B. Large cigars: Smoking topography and toxicant
exposure. Nicotine & Tobacco Research, 2018; 20(2):183-91. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/27798089

Pickworth WB, Rosenberry ZR, Yi D, Pitts EN, Lord-Adem W, et al. Cigarillo and little cigar
mainstream smoke constituents from replicated human smoking. Chemical Research in
Toxicology, 2018; 31(4):251-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29582659

Pickworth WB, Rosenberry ZR, and Koszowski B. Toxicant exposure from smoking a little cigar:
Further support for product regulation. Tobacco Control, 2017; 26(3):269-76. Available from:
http://tobaccocontrol.bmj.com/content/tobaccocontrol/26/3/269.full.pdf

Hamad SH, Johnson NM, Tefft ME, Brinkman MC, Gordon SM, et al. Little cigars vs 3R4F cigarette:
Physical properties and HPHC yields. Tobacco Regulatory Science, 2017; 3(4):459-78. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/29911130

Ghosh A, Abdelwahab SH, Reeber SL, Reidel B, Marklew AJ, et al. Little cigars are more toxic than
cigarettes and uniquely change the airway gene and protein expression. Sci Rep, 2017; 7:46239.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/28447619

Dethloff O, Mueller C, Cahours X, and Colard S. Cigar burning under different smoking intensities
and effects on emissions. Regulatory Toxicology and Pharmacology, 2017. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29074275

Klupinski TP, Strozier ED, Friedenberg DA, Brinkman MC, Gordon S, et al. Identification of new
and distinctive exposures from little cigars. Chemical Research in Toxicology, 2015. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/26605856

Piade JJ, Roemer E, Dempsey R, Hornig G, Deger Evans A, et al. Toxicological assessment of kretek
cigarettes: Part 2: Kretek and American-blended cigarettes, smoke chemistry and in vitro toxicity.
Regulatory Toxicology and Pharmacology, 2014; 70 Suppl 1:515-25. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25497993

Koszowski B, Rosenberry ZR, Viray LC, Potts JL, and Pickworth WB. Make your own cigarettes:
Toxicant exposure, smoking topography, and subjective effects. Cancer Epidemiology Biomarkers
& Prevention, 2014. Available from:
http://cebp.aacrjournals.org/content/cebp/early/2014/06/12/1055-9965.EPI-14-0280.full.pdf

13


https://www.ncbi.nlm.nih.gov/pubmed/30771628
https://www.ncbi.nlm.nih.gov/pubmed/27798089
https://www.ncbi.nlm.nih.gov/pubmed/29582659
http://tobaccocontrol.bmj.com/content/tobaccocontrol/26/3/269.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29911130
http://www.ncbi.nlm.nih.gov/pubmed/28447619
https://www.ncbi.nlm.nih.gov/pubmed/29074275
http://www.ncbi.nlm.nih.gov/pubmed/26605856
https://www.ncbi.nlm.nih.gov/pubmed/25497993
http://cebp.aacrjournals.org/content/cebp/early/2014/06/12/1055-9965.EPI-14-0280.full.pdf

Ahamad T and Alshehri SM. Tg-ftir-ms (evolved gas analysis) of bidi tobacco powder during
combustion and pyrolysis. Journal of Hazardous Materials, 2012; 199-200:200-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/22119196

Shahab L, West R, and McNeill A. A comparison of exposure to carcinogens among roll-your-own
and factory-made cigarette smokers. Addiction Biology, 2009; 14(3):315-20. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19523045

Gupta PC and Asma S. Bidi smoking and public health. Nee Delhi: Ministry of Health and Family
Welfare, Government of India, 2008. Available from: https://www.healis.org/pdf/special-
report/Bidi_smoking and public_health.pdf.

International Agency for Research on Cancer Working Group on the Evaluation of Carcinogenic
Risks to Humans. Tobacco smoke and involuntary smoking. IARC Monographs on the Evaluation
of the Carcinogenic Risk of Chemicals to Humans, Volume 83. Lyon: International Agency for
Research on Cancer 2004. Available from: https://publications.iarc.fr/Book-And-Report-
Series/larc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-

Smoke-And-Involuntary-Smoking-2004.

Rahman M and Fukui T. Bidi smoking and health. Public Health, 2000; 114(2):123-7. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/10800151

Klepeis NE, Ott WR, and Repace JL. The effect of cigar smoking on indoor levels of carbon
monoxide and particles. Journal of Exposure Analysis and Environmental Epidemiology, 1999;
9(6):622-35. Available from: https://www.ncbi.nlm.nih.gov/pubmed/10638847

Hoffman D and Hoffman I. Cigar smoke: Chemistry and toxicology. Smoking and tobacco control
monograph No. 9, 1998. Available from:
https://cancercontrol.cancer.gov/sites/default/files/2020-06/m9 3.pdf.

Ohshima H, Nair J, Bourgade MC, Friesen M, Garren L, et al. Identification and occurrence of two
new n-nitrosamino acids in tobacco products: 3-(N-nitroso-N-methylamino)propionic acid and 4-
(N-nitroso-N-methylamino)butyric acid. Cancer Letters, 1985; 26(2):153-62. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3978605

Ermala P and Holsti LR. On the burning temperatures of tobacco. Cancer Research, 1956;
16(6):490-5. Available from: https://www.ncbi.nlm.nih.gov/pubmed/13343119

12.4.3 Chemicals that are emitted from combusted tobacco products

El-Hellani, A, Adeniji, A, Erythropel, HC, Wang, Q, Lamb, T, Mikheev, VB et al. (2024). Comparison
of emissions across tobacco products: A slippery slope in tobacco control. Tob Induc Dis, 22.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38560551

Wendt, CH, Bowler, RP, Demorest, C, Hastie, A, Labaki, WW, Chen, M et al. (2023). Levels of Urinary
Mercapturic Acids of Acrolein, Methacrolein, Crotonaldehyde, and Methyl Vinyl Ketone in

14


https://www.ncbi.nlm.nih.gov/pubmed/22119196
https://www.ncbi.nlm.nih.gov/pubmed/19523045
https://www.healis.org/pdf/special-report/Bidi_smoking_and_public_health.pdf
https://www.healis.org/pdf/special-report/Bidi_smoking_and_public_health.pdf
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://www.ncbi.nlm.nih.gov/pubmed/10800151
https://www.ncbi.nlm.nih.gov/pubmed/10638847
https://cancercontrol.cancer.gov/sites/default/files/2020-06/m9_3.pdf
https://www.ncbi.nlm.nih.gov/pubmed/3978605
https://www.ncbi.nlm.nih.gov/pubmed/13343119
https://www.ncbi.nlm.nih.gov/pubmed/38560551

Relationship to Chronic Obstructive Pulmonary Disease in Cigarette Smokers of the Subpopulations
and Intermediate Outcome Measures in COPD Study (SPIROMICS). Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37725788

Zeng, T, Liu, Y, Jiang, Y, Zhang, L, Zhang, Y, Zhao, L et al. (2023). Advanced Materials Design for
Adsorption of Toxic Substances in Cigarette Smoke. Adv Sci (Weinh), e2301834. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37211707

Maiyo AK, Kibet JK, and Kengara FO. A review of the characteristic properties of selected tobacco
chemicals and their associated etiological risks. Reviews on Environmental Health, 2022. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/35538694

Lim DH, Son YS, Kim YH, Kukkar D, and Kim KH. Volatile organic compounds released in the
mainstream smoke of flavor capsule cigarettes. Environmental research, 2022:112866. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/35134376

Li Y and Hecht SS. Carcinogenic components of tobacco and tobacco smoke: A 2022 update. Food
and Chemical Toxicology, 2022; 165:113179. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35643228

Jung CC, Syu ZH, Su HJ, Lian PY, and Chen NT. Stable c and n isotopes of pm2.5 and size-segregated
particles emitted from incense stick and cigarette burning. Environmental research, 2022; 212(Pt
B):113346. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35461851

Deng B, Wang Y, Huang H, Duan X, and Liu A. Effects of inhalation frequency on inhalation/exposure
dose of hazardous nanoparticles and toxic gases during cigarette smoking. Ecotoxicol Environ Saf,
2022; 240:113709. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35653970

Amoros-Perez A, Cano-Casanova L, Roman-Martinez MDC, and Lillo-Rodenas MA. Solid matter and
soluble compounds collected from cigarette smoke and heated tobacco product aerosol using a
laboratory designed puffing setup. Environmental research, 2022; 206:112619. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34971599

National Toxicology Program. Report on carcinogens, 15" edition. US Department of Health and
Human Services, 2021. Available from:
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf.

Mittelstaedt RA, Shaddock JG, Bhalli JA, Guo X, Li Y, et al. Differentiating between micronucleus
dose-responses induced by whole cigarette smoke solutions with benchmark dose potency ranking.
Mutation Research, 2021; 866:503351. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33985695

Wei M, Zheng F, Song X, Li R, Pan X, et al. Comprehensive analysis of volatile compounds in
mouthpiece cigarette adhesive by coupling headspace with gas chromatography-mass spectrometry.
Journal of AOAC International, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33252696

Pack EC, Kim HS, Lee SH, Koo YJ, Jang DY, et al. Survey of characteristics of exposure to mainstream
cigarette smoke using discarded cigarette butts from Korean smokers. Environmental research,
2020; 185:109434. Available from: https://www.ncbi.nlm.nih.gov/pubmed/32276166

15


https://www.ncbi.nlm.nih.gov/pubmed/37725788
https://www.ncbi.nlm.nih.gov/pubmed/37211707
https://www.ncbi.nlm.nih.gov/pubmed/35538694
https://www.ncbi.nlm.nih.gov/pubmed/35134376
https://www.ncbi.nlm.nih.gov/pubmed/35643228
https://www.ncbi.nlm.nih.gov/pubmed/35461851
https://www.ncbi.nlm.nih.gov/pubmed/35653970
https://www.ncbi.nlm.nih.gov/pubmed/34971599
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/tobaccorelatedexposures.pdf
https://www.ncbi.nlm.nih.gov/pubmed/33985695
https://www.ncbi.nlm.nih.gov/pubmed/33252696
https://www.ncbi.nlm.nih.gov/pubmed/32276166

Graves BM, Johnson TJ, Nishida RT, Dias RP, Savareear B, et al. Comprehensive characterization of
mainstream marijuana and tobacco smoke. Sci Rep, 2020; 10(1):7160. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32345986

World Health Organization. Report on the scientific basis of tobacco product regulation: Seventh
report of a WHO study group. Geneva: WHO, 2019. Available from:
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-

on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group.

St Helen G, Benowitz NL, Ko J, Jacob P, Gregorich SE, et al. Differences in exposure to toxic and/or
carcinogenic volatile organic compounds between black and white cigarette smokers. Journal of
Exposure Science & Environmental Epidemiology, 2019. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31406274

Schwanz TG, Bokowski LVV, Marcelo MCA, Jandrey AC, Dias JC, et al. Analysis of chemosensory
markers in cigarette smoke from different tobacco varieties by gcxge-tofms and chemometrics.
Talanta, 2019; 202:74-89. Available from: https://www.ncbi.nIm.nih.gov/pubmed/31171230

Pennings JLA, Cremers J, Becker MJA, Klerx WNM, and Talhout R. Aldehyde and voc yields in
commercial cigarette mainstream smoke are mutually related and depend on the sugar and
humectant content in tobacco. Nicotine & Tobacco Research, 2019. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31679033

Jeong M, Noar SM, Zhang D, Mendel JR, Agans RP, et al. Public understanding of cigarette smoke
chemicals: Longitudinal study of US adults and adolescents. Nicotine & Tobacco Research, 2019.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/30852611

Hecht SS and DeMarini DM. Tobacco smoke and its constituents, in Tumour site concordance and
mechanisms of carcinogenesis. Baan RA, Stewart BW, and Straif K, Editors. Lyon (FR): 2019.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/33979081.

Cai B, LiZ, Wang R, Geng Z, Shi Y, et al. Emission level of seven mainstream smoke toxicants from
cigarette with variable tobacco leaf constituents. Regulatory Toxicology and Pharmacology, 2019;
103:181-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30710578

Zumbado M, Luzardo OP, Rodriguez-Hernandez A, Boada LD, and Henriquez-Hernandez LA.
Differential exposure to 33 toxic elements through cigarette smoking, based on the type of tobacco
and rolling paper used. Environmental research, 2018; 169:368-76. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30513508

World Health Organization. Tobacco product regulation: Basic handbook. Geneva: WHO, 2018.
Available from: https://www.who.int/publications/i/item/tobacco-product-regulation-basic-
handbook.

Tobacco laboratory Network. Determination of volatile organics in mainstream cigarette smoke
under I1SO and intense smoking conditions. SOP 09.Geneva: WHO, 2018. Available from:
https://apps.who.int/iris/bitstream/handle/10665/275344/9789241514774-eng.pdf.

Pack EC, Jang DY, Kim HS, Lee SH, Kim HY, et al. Mixture risk assessment of selected mainstream
cigarette smoke constituents generated from low-yield cigarettes in south Korean smokers.

16


https://www.ncbi.nlm.nih.gov/pubmed/32345986
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group
https://www.ncbi.nlm.nih.gov/pubmed/31406274
https://www.ncbi.nlm.nih.gov/pubmed/31171230
https://www.ncbi.nlm.nih.gov/pubmed/31679033
https://www.ncbi.nlm.nih.gov/pubmed/30852611
https://www.ncbi.nlm.nih.gov/pubmed/33979081
https://www.ncbi.nlm.nih.gov/pubmed/30710578
https://www.ncbi.nlm.nih.gov/pubmed/30513508
https://www.who.int/publications/i/item/tobacco-product-regulation-basic-handbook
https://www.who.int/publications/i/item/tobacco-product-regulation-basic-handbook
https://apps.who.int/iris/bitstream/handle/10665/275344/9789241514774-eng.pdf

Regulatory Toxicology and Pharmacology, 2018; 94:152-62. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29408505

Mendel JR, Baig SA, Hall MG, Jeong M, Byron MJ, et al. Brand switching and toxic chemicals in
cigarette smoke: A national study. PloS One, 2018; 13(1):e0189928. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29324749

Marcilla A, Beltrdn MI, Gémez-Siurana A, Martinez Castellanos |, and Berenguer Mufioz D.
Comparative study of the composition of the mainstream smoke of five brands factory-made-
cigarettes and their counterpart roll-your-own tobaccos. Universal Journal of Management, 2018;
6(1):12-23. Available from: http://hdl.handle.net/10045/73588

Lee PN. Tar level of cigarettes smoked and risk of smoking-related diseases. Inhalation Toxicology,
2018; 30(1):5-18. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29488428

KimYH, An Y], Jo S, Lee SH, Lee SJ, et al. Comparison of volatile organic compounds between
cigarette smoke condensate (csc) and extract (cse) samples. Environmental Health and Toxicology,
2018; 33(3):e2018012-0. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30286588

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6182245/pdf/eht-33-3-e2018012.pdf

Goel R, Bitzer ZT, Reilly SM, Foulds J, Muscat J, et al. Influence of smoking puff parameters and
Tobacco varieties on free radicals yields in cigarette mainstream smoke. Chemical Research in
Toxicology, 2018. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29701955

Goel R, Bitzer Z, Reilly SM, Trushin N, Foulds J, et al. Variation in free radical yields from U.S.
Marketed cigarettes. Chemical Research in Toxicology, 2017; 30(4):1038-45. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/28269983

Ding YS, Richter P, Hearn B, Zhang L, Bravo R, et al. Chemical characterization of mainstream smoke
from spectrum variable nicotine research cigarettes. Tob Regul Sci, 2017; 3(1):81-94. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/28220149

Brewer NT, Morgan JC, Baig SA, Mendel JR, Boynton MH, et al. Public understanding of cigarette
smoke constituents: Three US surveys. Tobacco Control, 2017; 26(5):592-9. Available from:
http://tobaccocontrol.bmj.com/content/tobaccocontrol/26/5/592.full.pdf

Wang H, Li X, Guo J, Peng B, Cui H, et al. Distribution of toxic chemicals in particles of various sizes
from mainstream cigarette smoke. Inhalation Toxicology, 2016; 28(2):89-94. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26865272

Pazo DY, Moliere F, Sampson MM, Reese CM, Agnew-Heard KA, et al. Mainstream smoke levels of
volatile organic compounds in 50 US domestic cigarette brands smoked with the ISO and canadian
intense protocols. Nicotine & Tobacco Research, 2016. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/27113015

Li X. In vitro toxicity testing of cigarette smoke based on the air-liquid interface exposure: A review.
Toxicology In Vitro, 2016. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27470133

Kant N, Muller R, Braun M, Gerber A, and Groneberg D. Particulate matter in second-hand smoke
emitted from different cigarette sizes and types of the brand vogue mainly smoked by women. Int J

17


https://www.ncbi.nlm.nih.gov/pubmed/29408505
https://www.ncbi.nlm.nih.gov/pubmed/29324749
http://hdl.handle.net/10045/73588
https://www.ncbi.nlm.nih.gov/pubmed/29488428
https://www.ncbi.nlm.nih.gov/pubmed/30286588
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6182245/pdf/eht-33-3-e2018012.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29701955
http://www.ncbi.nlm.nih.gov/pubmed/28269983
http://www.ncbi.nlm.nih.gov/pubmed/28220149
http://tobaccocontrol.bmj.com/content/tobaccocontrol/26/5/592.full.pdf
http://www.ncbi.nlm.nih.gov/pubmed/26865272
http://www.ncbi.nlm.nih.gov/pubmed/27113015
http://www.ncbi.nlm.nih.gov/pubmed/27470133

Environ Res Public Health, 2016; 13(8). Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27509517

Horiyama S, Kunitomo M, Yoshikawa N, and Nakamura K. Mass spectrometric approaches to the
identification of potential ingredients in cigarette smoke causing cytotoxicity. Biol Pharm Bull, 2016;
39(6):903-8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27251491

Alexandrov LB, Ju YS, Haase K, Van Loo P, Martincorena |, et al. Mutational signatures associated
with tobacco smoking in human cancer. Science, 2016; 354(6312):618-22. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/27811275

Uchiyama S, Hayashida H, Izu R, Inaba Y, Nakagome H, et al. Determination of nicotine, tar, volatile
organic compounds and carbonyls in mainstream cigarette smoke using a glass filter and a sorbent
cartridge followed by the two-phase/one-pot elution method with carbon disulfide and methanol.
Journal of Chromatography A, 2015; 1426:48-55. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26653840

Morrissey H, Ball P, Boland M, Hefler M, and Thomas DP. Constituents of smoke from cigarettes
made from diverted nicotine replacement therapy patches. Drug and Alcohol Review, 2015.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/26094737

Eldridge A, Betson TR, Gama MV, and McAdam K. Variation in tobacco and mainstream smoke
toxicant yields from selected commercial cigarette products. Regulatory Toxicology and
Pharmacology, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25620723

Camacho OM, Eldridge A, Proctor CJ, and McAdam K. Empirical characterisation of ranges of
mainstream smoke toxicant yields from contemporary cigarette products using quantile regression
methodology. Regulatory Toxicology and Pharmacology, 2015; 72(3):458-72. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26021184

Benowitz NL, Gan Q, Goniewicz ML, Lu W, Xu J, et al. Different profiles of carcinogen exposure in
chinese compared with US cigarette smokers. Tobacco Control, 2015; 24(e4):e258-e63. Available
from: http://tobaccocontrol.bmj.com/content/24/e4/e258.abstract

Schneller LM, Zwierzchowski BA, Caruso RV, Li Q, Yuan J, et al. Changes in tar yields and cigarette
design in samples of chinese cigarettes, 2009 and 2012. Tobacco Control, 2014. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25352560

Oldham MJ, DeSoi DJ, Rimmer LT, Wagner KA, and Morton MJ. Insights from analysis for harmful and
potentially harmful constituents (hphcs) in tobacco products. Regulatory Toxicology and
Pharmacology, 2014; 70(1):138-48. Available from: http://www.ncbi.nIlm.nih.gov/pubmed/24973503

Marcilla A, Beltran MI, Gomez-Siurana A, Berenguer D, and Martinez-Castellanos |. Comparison
between the mainstream smoke of eleven RYO tobacco brands and the reference tobacco 3R4F.
Toxicology Reports, 2014; 1:122-36.

Comer DM, Elborn JS, and Ennis M. Inflammatory and cytotoxic effects of acrolein, nicotine,
acetylaldehyde and cigarette smoke extract on human nasal epithelial cells. BMC Pulm Med, 2014;
14:32. Available from: http://www.ncbi.nlm.nih.gov/pubmed/24581246

18


http://www.ncbi.nlm.nih.gov/pubmed/27509517
http://www.ncbi.nlm.nih.gov/pubmed/27251491
https://www.ncbi.nlm.nih.gov/pubmed/27811275
http://www.ncbi.nlm.nih.gov/pubmed/26653840
http://www.ncbi.nlm.nih.gov/pubmed/26094737
http://www.ncbi.nlm.nih.gov/pubmed/25620723
http://www.ncbi.nlm.nih.gov/pubmed/26021184
http://tobaccocontrol.bmj.com/content/24/e4/e258.abstract
http://www.ncbi.nlm.nih.gov/pubmed/25352560
http://www.ncbi.nlm.nih.gov/pubmed/24973503
http://www.ncbi.nlm.nih.gov/pubmed/24581246

Talhout R, Schulz, T., Florek, E., van Benthem, J., Wester, P., Opperhuizen, A. Hazardous compounds
in tobacco smoke. Int J Environ Res Public Health, 2011; 8:613-28.

US Department of Health and Human Services. A report of the Surgeon General: How tobacco smoke
causes disease. US Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on
Smoking and Health, 2010. Available from: https://www.ncbi.nlm.nih.gov/books/NBK53017/.

Nelson P, Chen P, Dixon M, and Steichen T. A survey of mouth level exposure to cigarette smoke in
the United States. Regulatory Toxicology and Pharmacology, 2010; [Epub ahead of print]. Available
from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uid
$=20937343

Roemer E, Ottmueller T, Zenzen V, Wittke S, Radtke F, et al. Cytotoxicity, mutagenicity, and
tumorigenicity of mainstream smoke from three reference cigarettes machine-smoked to the same
yields of total particulate matter per cigarette. Food and Chemical Toxicology, 2009; 47(8):1810-8.
Available from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uid
5s=19447158

Pickett G, Seagrave J, Boggs S, Polzin G, Richter P, et al. Effects of 10 cigarette smoke condensates on
primary human airway epithelial cells by comparative gene and cytokine expression studies.
Toxicological Sciences, 2009; 114(1):79-89. Available from:
http://toxsci.oxfordjournals.org/content/114/1/79.long

Ejaz S, Insan-ud-din, Ashraf M, Nawaz M, Lim C, et al. Cigarette smoke condensate and total
particulate matter severely disrupts physiological angiogenesis. Food and Chemical Toxicology, 2009;
47(3):601-14. Available from: http://www.sciencedirect.com/science? ob=ArticleURL& udi=B6T6P-
4V75YXE-

6& user=10& rdoc=1& fmt=& orig=search& sort=d&view=c& acct=C000050221& version=1& ur
[Version=0& userid=10&md5=0c71936283973d98f85866d7dbledbc3

Hammond D and O’Connor RJ. Constituents in tobacco and smoke emissions from canadian
cigarettes. Tobacco Control, 2008; 17(suppl. 1):i24-31. Available from:
http://tobaccocontrol.bmj.com/cgi/content/abstract/17/Suppl 1/i24

Scientific Advisory Committee on Tobacco. The scientific basis of tobacco product regulation: Report
of a WHO study group. Technical Report Series, no. 945.Geneva: World Health Organization, 2007.
Available from: https://escholarship.org/uc/item/4bx2m81n

King B, Borland R, and Fowles J. Mainstream smoke emissions of Australian and canadian cigarettes.
Nicotine & Tobacco Research, 2007; 9(8):835—44. Available from:
http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200701485109

van Amsterdam J, Talhout R, Vleeming W, and Opperhuizen A. Contribution of monoamine oxidase
(mao) inhibition to tobacco and alcohol addiction. Life Sciences, 2006; 79:1969-73.

Laugesen M and Fowles J. Marlboro ultrasmooth: A potentially reduced exposure cigarette? Tobacco
Control, 2006; 15(6):430-5. Available from: http://tc.bmj.com/cgi/content/abstract/15/6/430

19


https://www.ncbi.nlm.nih.gov/books/NBK53017/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20937343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20937343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19447158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19447158
http://toxsci.oxfordjournals.org/content/114/1/79.long
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6P-4V75YXF-6&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=0c71936283973d98f85866d7db1edbc3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6P-4V75YXF-6&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=0c71936283973d98f85866d7db1edbc3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6P-4V75YXF-6&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=0c71936283973d98f85866d7db1edbc3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6P-4V75YXF-6&_user=10&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=0c71936283973d98f85866d7db1edbc3
http://tobaccocontrol.bmj.com/cgi/content/abstract/17/Suppl_1/i24
https://escholarship.org/uc/item/4bx2m81n
http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200701485109
http://tc.bmj.com/cgi/content/abstract/15/6/430

Hammond D, Collishaw NE, and Callard C. Secret science: Tobacco industry research on smoking
behaviour and cigarette toxicity. Lancet, 2006; 367(9512):781-7. Available from:
https://pubmed.ncbi.nlm.nih.gov/16517278/

Hecht SS, Murphy SE, Carmella SG, Li S, Jensen J, et al. Similar uptake of lung carcinogens by smokers
of regular, light, and ultralight cigarettes. Cancer Epidemiology, Biomarkers & Prevention, 2005;
14(3):693-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/15767351

US Department of Health and Human Services, The health consequences of smoking: A report of the
Surgeon General. Atlanta, Georgia: US Department of Health and Human Services, Public Health
Service, Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and Health 2004. Available from:
http://www.cdc.gov/tobacco/data_statistics/sgr/index.htm.

Djordjevic M, Stellman S, and Zang E. Doses of nicotine and lung carcinogens delivered to cigarette
smokers. Journal of National Cancer Institute, 2000; 92(2):106—-11. Available from:
http://inci.oxfordjournals.org/cgi/content/full/92/2/106

National Toxicology Program. Report on carcinogens, 9th edition. US Department of Health and
Human Services, 1999. Available from:
https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.pdf.

National Toxicology Program. Ntp report on carcinogens background document for tobacco smoking,
final March 1999. Prepared for the October 30-31, 1997, Meeting of the Report on Carcinogens
Subcommittee of the NTP Board of Scientific Counselors US Department of Health and Human
Services, 1999. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/tobacco smokingl 2apps 508.pdf.

Meier WM and Siegman K. Significant reduction of carcinogenic compounds in tobacco smoke by the
use of zeolite catalysts. Microporous and Mesoporous Materials, 1999; 33(1-3):307-10. Available
from: http://www.sciencedirect.com/science? ob=ArticleURL& udi=B6TH4-3YYT7PS-

W& user=559483& rdoc=1& fmt=& orig=search& sort=d&view=c& version=1& urlVersion=0& u
serid=559483&md5=7dbcecb077c431f161a0b18fe06bbc40

ational Toxicology Program. Ntp report on carcinogens background document for environmental
tobacco smoke. Prepared for the December 2-3, 1998, Meeting of the Report on Carcinogens
Subcommittee of the NTP Board of Scientific Counselors US Department of Health and Human
Services, 1998. Available from:

https://ntp.niehs.nih.gov/ntp/newhomeroc/other background/environmentalts noapps 508.pdf.

Smith CJ, Livingston SD, and Doolittle DJ. An international literature survey of “IARC group i
carcinogens” reported in mainstream cigarette smoke. Food and Chemical Toxicology, 1997; 35(10-
11):1107-30. Available from: https://pubmed.ncbi.nlm.nih.gov/9463546/

Hoffmann D, Djordjevic, MV and Brunnemann, KD. Changes in cigarette design and composition over
time and how they influence the yields of smoke constituents., in The FTC cigarette test method for
determining tar, nicotine, and carbon monoxide yields of U.S. Cigarettes. Smoking and Tobacco
control monograph 7. Bethesda, MD: U.S. Department of Health and Human Services, Public Health

20


https://pubmed.ncbi.nlm.nih.gov/16517278/
https://www.ncbi.nlm.nih.gov/pubmed/15767351
http://www.cdc.gov/tobacco/data_statistics/sgr/index.htm
http://jnci.oxfordjournals.org/cgi/content/full/92/2/106
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/tobacco_smoking1_2apps_508.pdf
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TH4-3YYT7PS-W&_user=559483&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_version=1&_urlVersion=0&_userid=559483&md5=7dbcecb077c431f161a0b18fe06bbc40
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TH4-3YYT7PS-W&_user=559483&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_version=1&_urlVersion=0&_userid=559483&md5=7dbcecb077c431f161a0b18fe06bbc40
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TH4-3YYT7PS-W&_user=559483&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_version=1&_urlVersion=0&_userid=559483&md5=7dbcecb077c431f161a0b18fe06bbc40
https://ntp.niehs.nih.gov/ntp/newhomeroc/other_background/environmentalts_noapps_508.pdf
https://pubmed.ncbi.nlm.nih.gov/9463546/

Service, National Institutes of Health.; 1996. p 15-37 Available from:
https://cancercontrol.cancer.gov/brp/tcrb/monographs/monograph-07.

Harris JE. Cigarette smoke components and disease: Cigarette smoke is more than a triad of tar,
nicotine, and carbon monoxide, in The FTC cigarette test method for determining tar, nicotine and
carbon monoxide yields of US cigarettes. Report of the nci expert committee. Usdhhs. 1996.
Available from: cancercontrol.cancer.gov/tcrb/monographs/7/m7_5.pdf.

Djordjevic L and Hoffmann D. A comparison of selected components in the mainstream smoke of the
leading US and japanese cigarettes. in CORESTA. 1996.

International Agency for Research on Cancer. IARC monographs on the evaluation of carcinogenic
risks to humans: Some industrial chemicals. 60 Lyon, France: IARC, 1994. Available from:
https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-On-The-Identification-Of-

Carcinogenic-Hazards-To-Humans/Some-Industrial-Chemicals-1994.

Hoffmann D. Analysis of toxic smoke constituents. Toxicity testing plan. Table 3: US Consumer
Product Safety Commission and US Department of Health and Human Services, 1993.

Prignot J. Quantification and chemical markers of tobacco-exposure. European Respiratory Society,
1987; 70(1):1-7. Available from: https://www.ncbi.nlm.nih.gov/pubmed/3545884

Bradford JA, Harlan WR, and Hanmer HR. Nature of cigaret smoke. Industrial and engineering
chemisty, 1936; 28(7):836 - 9. Available from: https://pubs-acs-
org.ezproxy.une.edu.au/doi/abs/10.1021/ie50319a020

US Department of Health and Human Services. Cigarette smoke components and disease: Cigarette
smoke is more than a triad of tar, nicotine, and carbon monoxide. The FTC cigarette test method for
determining tar, nicotine and carbon monoxide yields of US cigarettes. Report of the nci expert
committee. US Department of Health and Human Services, Available from:
http://tobaccodocuments.org/rjr/515648348-8640.html.

12.4.3.1 Nicotine and other alkaloids

Cao, Y, Liu, X, Hu, Z, Li, J, Chen, X, Xiong, Y et al. (2024). Assessing nicotine pharmacokinetics of
new generation tobacco products and conventional cigarettes: a systematic review and meta-
analysis. Nicotine Tob Res. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/39162577

Xue, F, Yang, J, Luo, C, Li, D, Shi, G, Song, G, & Li, Y. (2023). Metagenomic insight into the
biodegradation of biomass and alkaloids in the aging process of cigar. Bioresour Bioprocess, 10(1),
45. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38647787

Chu, M, Deng, J, Hu, H, Wang, R, Li, D, Chen, Z et al. (2023). Nicotine Transport across Calu-3 Cell
Monolayer: Effect of Nicotine Salts and Flavored E-liquids. Drug Dev Ind Pharm, 1-27. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37751149

Salam, S, El-Hajj Moussa, F, El-Hage, R, El-Hellani, A, & Aoun Saliba, N. (2023). A Systematic Review
of Analytical Methods for the Separation of Nicotine Enantiomers and Evaluation of Nicotine
Sources. Chem Res Toxicol, 36(3), 334-341.Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36897818

21


https://cancercontrol.cancer.gov/brp/tcrb/monographs/monograph-07
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Industrial-Chemicals-1994
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Industrial-Chemicals-1994
https://www.ncbi.nlm.nih.gov/pubmed/3545884
https://pubs-acs-org.ezproxy.une.edu.au/doi/abs/10.1021/ie50319a020
https://pubs-acs-org.ezproxy.une.edu.au/doi/abs/10.1021/ie50319a020
http://tobaccodocuments.org/rjr/515648348-8640.html
https://www.ncbi.nlm.nih.gov/pubmed/39162577
https://www.ncbi.nlm.nih.gov/pubmed/38647787
https://www.ncbi.nlm.nih.gov/pubmed/37751149
https://www.ncbi.nlm.nih.gov/pubmed/36897818

Rehan, M, Zargar, UR, Sheikh, IA, Alharthy, SA, Almashjary, MN, Abuzenadah, AM, & Beg, MA.
(2022). Potential Disruption of Systemic Hormone Transport by Tobacco Alkaloids Using
Computational Approaches. Toxics, 10(12) Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36548560

Liu, G, Wang, R, Chen, H, Wu, P, Fu, Y, Li, K et al. (2022). Non-nicotine constituents in cigarette
smoke extract enhance nicotine addiction through monoamine oxidase A inhibition. Front Neurosci,
16, 1058254, Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36507317

Guo, Q, Qin, Y, Pan, L, Xie, F, Liu, S, Sun, X et al. (2022). Accuracy improvement of determination of

seven minor tobacco alkaloids in mainstream cigarette smoke using analyte protectants by gas
chromatography-mass spectrometry. J Chromatogr A, 1684, 463537. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36240707

Thasweer, AM, Renuka Devi, P, & Thirunavukkarasu, V. (2022). Molecular docking and dynamic
simulation studies of alpha4beta2 and alpha7 nicotinic acetylcholine receptors with tobacco smoke
constituents nicotine, NNK and NNN. J Biomol Struct Dyn, 1-10. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36270967

Wilhelm J, Mishina E, Viray L, Paredes A, and Pickworth WB. The pH of smokeless tobacco
determines nicotine buccal absorption: Results of a randomized crossover trial. Clinical
Pharmacology and Therapeutics, 2022; 111(5):1066-74. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34826137

Moldoveanu SC. Interconversion of nicotine enantiomers during heating and implications for smoke
from combustible cigarettes, heated tobacco products, and electronic cigarettes. Chirality, 2022.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/35088460

Li L, Zhang H, Wen J, Shen Y, Li D, et al. Direct determination of free nicotine content in Tobacco. ACS
Omega, 2022; 7(27):23061-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35847304

Qamar W, Altamimi MA, Rehman MU, Ali N, Imam F, et al. Toxicological interaction between
tobacco smoke toxicants cadmium and nicotine: An in-vitro investigation. Saudi Journal of Biological
Sciences, 2021; 28(8):4201-9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/34354400
hang YJ, Muthukumaran RB, Chen JL, Chang HY, Hung YC, et al. Simultaneous determination of areca

nut- and tobacco-specific alkaloids in saliva by lc-ms/ms: Distribution and transformation of alkaloids
in oral cavity. J Hazard Mater, 2021; 426:128116. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34968842

Tanner NT, Thomas NA, Ward R, Rojewski A, Gebregziabher M, et al. Association of cigarette type
and nicotine dependence in patients presenting for lung cancer screening. Chest, 2020. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/32603713

Miller JH, Danielson T, Pithawalla YB, Brown AP, Wilkinson C, et al. Method development and
validation of dissolution testing for nicotine release from smokeless tobacco products using flow-

22


https://www.ncbi.nlm.nih.gov/pubmed/36548560
https://www.ncbi.nlm.nih.gov/pubmed/36507317
https://www.ncbi.nlm.nih.gov/pubmed/36240707
https://www.ncbi.nlm.nih.gov/pubmed/36270967
https://www.ncbi.nlm.nih.gov/pubmed/34826137
https://www.ncbi.nlm.nih.gov/pubmed/35088460
https://www.ncbi.nlm.nih.gov/pubmed/35847304
https://www.ncbi.nlm.nih.gov/pubmed/34354400
https://www.ncbi.nlm.nih.gov/pubmed/34968842
https://www.ncbi.nlm.nih.gov/pubmed/32603713

through cell apparatus and uplc-pda. Journal of Chromatography B: Analytical Technologies in the
Biomedical and Life Sciences, 2020; 1141:122012. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32065955

Li C, Li E, Ma M, Liu X, You J, et al. Simultaneous determination of six alkaloids in tobacco and
tobacco products by direct analysis of real-time triple quadrupole mass spectrometry with a
modified pretreatment method. Journal of Separation Science, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32034866

Lei X, Goel R, Sun D, Bhangu G, Bitzer ZT, et al. Free radical and nicotine yields in mainstream smoke
of chinese marketed cigarettes: Variation with smoking regimens and cigarette brands. Chemical
Research in Toxicology, 2020. Available from: https://www.ncbi.nlm.nih.gov/pubmed/32363856

uiper N, Coats EM, Crawford TN, Gammon DG, Loomis B, et al. Trends in manufacturer-reported
nicotine yields in cigarettes sold in the United States, 2013-2016. Prev Chronic Dis, 2020; 17:E148.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/33241990

Jing ¥, Ning S, Guan Y, Cao M, Li J, et al. Electrochemical determination of nicotine in Tobacco

products based on biosynthesized gold nanoparticles. Front Chem, 2020; 8:593070. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33195097

Ebajemito JK, McEwan M, Gale N, Camacho OM, Hardie G, et al. A randomised controlled single-
centre open-label pharmacokinetic study to examine various approaches of nicotine delivery using
electronic cigarettes. Sci Rep, 2020; 10(1):19980. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33235307

Salman R, Talih S, El-Hage R, Haddad C, Karaoghlanian N, et al. Free-base and total nicotine, reactive
oxygen species, and carbonyl emissions from iqos, a heated tobacco product. Nicotine & Tobacco
Research, 2019; 21(9):1285-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30476301

Lin B, Chen J, Zeng Y, Li L, Qiu B, et al. A facile approach for on-site evaluation of nicotine in tobacco
and environmental tobacco smoke. ACS Sens, 2019. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31250643

Zhang X, Wang R, Zhang L, Ruan Y, Wang W, et al. Simultaneous determination of tobacco minor
alkaloids and tobacco-specific nitrosamines in mainstream smoke by dispersive solid-phase
extraction coupled with ultra-performance liquid chromatography/tandem orbitrap mass
spectrometry. Rapid Communications in Mass Spectrometry, 2018; 32(20):1791-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29964303

Ng HW, Leggett C, Sakkiah S, Pan B, Ye H, et al. Competitive docking model for prediction of the
human nicotinic acetylcholine receptor alpha7 binding of tobacco constituents. Oncotarget, 2018;
9(24):16899-916. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29682193

23


https://www.ncbi.nlm.nih.gov/pubmed/32065955
https://www.ncbi.nlm.nih.gov/pubmed/32034866
https://www.ncbi.nlm.nih.gov/pubmed/32363856
https://www.ncbi.nlm.nih.gov/pubmed/33241990
https://www.ncbi.nlm.nih.gov/pubmed/33195097
https://www.ncbi.nlm.nih.gov/pubmed/33235307
https://www.ncbi.nlm.nih.gov/pubmed/30476301
https://www.ncbi.nlm.nih.gov/pubmed/31250643
https://www.ncbi.nlm.nih.gov/pubmed/29964303
https://www.ncbi.nlm.nih.gov/pubmed/29682193

Hellinghausen G, Roy D, Wang Y, Lee JT, Lopez DA, et al. A comprehensive methodology for the
chiral separation of 40 tobacco alkaloids and their carcinogenic e/z-(r,s)-tobacco-specific nitrosamine
metabolites. Talanta, 2018; 181:132-41. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29426492

Zuo Y, Garg PK, Nazih R, Garg S, Rose JE, et al. A programmable smoke delivery device for pet
imaging with cigarettes containing 11c-nicotine. J Neurosci Methods, 2017; 283:55-61. Available
from: http://www.ncbi.nIm.nih.gov/pubmed/28347784

Tobacco laboratory Network. Determination of nicotine and carbon monoxide in mainstream
cigarette smoke under intense smoking conditions. SOP 10.Geneva: WHO, 2016. Available from:
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-

nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions.

Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR). Final opinion on
additives used in tobacco products. European Commission, Health & Food Safety, Directorate C:
Public Health 2016. Available from:

http://ec.europa.eu/health/scientific_ committees/emerging/docs/scenihr o 051.pdf.

Perkins KA, Kunkle N, Michael VC, Karelitz JL, and Donny EC. Assessing discrimination of nicotine in
humans via cigarette smoking. Nicotine & Tobacco Research, 2016. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27013335

Kurgat C, Kibet J, and Cheplogoi P. Molecular modeling of major tobacco alkaloids in mainstream
cigarette smoke. Chemistry Central Journal, 2016; 10:43. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27429644

Kibet J, Kurgat C, Limo S, Rono N, and Bosire J. Kinetic modeling of nicotine in mainstream cigarette
smoking. Chemistry Central Journal, 2016; 10:60. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27790285

Redner R, White TJ, Bunn JY, and Higgins ST. Use of high nicotine/tar yield (full-flavor) cigarettes and
risk for nicotine dependence in nationally representative samples of U.S. Smokers. Nicotine &
Tobacco Research, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26547061

Lin YH, Feng CH, Wang SW, Ko PY, Lee MH, et al. Determination of nicotine in Tobacco by
chemometric optimization and cation-selective exhaustive injection in combination with sweeping-
micellar electrokinetic chromatography. Journal of Analytical Methods in Chemistry, 2015;
2015:869719. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26101695

Jarvis MJ, Giovino GA, O’Connor RJ, Kozlowski LT, and Bernert JT. Variation in nicotine intake in U.S.
Cigarette smokers over the past 25 years: Evidence from nhanes surveys. Nicotine & Tobacco
Research, 2014. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25063772

24


https://www.ncbi.nlm.nih.gov/pubmed/29426492
http://www.ncbi.nlm.nih.gov/pubmed/28347784
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions
http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_051.pdf
http://www.ncbi.nlm.nih.gov/pubmed/27013335
http://www.ncbi.nlm.nih.gov/pubmed/27429644
http://www.ncbi.nlm.nih.gov/pubmed/27790285
http://www.ncbi.nlm.nih.gov/pubmed/26547061
http://www.ncbi.nlm.nih.gov/pubmed/26101695
http://www.ncbi.nlm.nih.gov/pubmed/25063772

van Amsterdam J, Sleijffers A, van Spiegel P, Blom R, Witte M, et al. Effect of ammonia in cigarette
tobacco on nicotine absorption in human smokers. Food and Chemical Toxicology, 2011;
49(12):3025-30. Available from: https://www.ncbi.nlm.nih.gov/pubmed/22001171

St Charles F, Cook C, and Clayton P. The linear relationship between cigarette tar and nicotine yields:
Regulatory implications for smoke constituent ratios. Regulatory Toxicology and Pharmacology,
2011; [Epub ahead of print]. Available from: http://www.ncbi.nlm.nih.gov/pubmed/21216263

Lauterbach J, Bao M, Joza P, and Rickert W. Free-base nicotine in tobacco products. Part i.
Determination of free-base nicotine in the particulate phase of mainstream cigarette smoke and the
relevance of these findings to product design parameters. Regulatory Toxicology and Pharmacology,
2010; 58(1):45-63. Available from: http://www.sciencedirect.com/science/journal/02732300

Nishioka T, Guo J, Yamamoto D, Chen L, Huppi P, et al. Nicotine, through upregulating pro-survival
signaling, cooperates with NNK to promote transformation. Journal of Cellular Biochemistry, 2009;
109(1):152—61. Available from: http://onlinelibrary.wiley.com/d0i/10.1002/jcb.22392/full

Gowadia N, Oldham M, and Dunn-Rankin D. Particle size distribution of nicotine in mainstream
smoke from 2r4f, Marlboro medium, and quest1 cigarettes under different puffing regimens.
Inhalation Toxicology, 2009; 21(5):435—-46. Available from:
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uid
s=19496699

Benowitz NL, Hukkanen J, and Jacob P, 3. Nicotine chemistry, metabolism, kinetics and biomarkers.
Handbook of Experimental Pharmacology, 2009; 192(192):29-60. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19184645

Stevenson T and Proctor RN. The secret and soul of Marlboro: Phillip Morris and the origins, spread,
and denial of nicotine freebasing. American Journal of Public Health, 2008; 98(7):1184-94. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/18511721

Ferris Wayne G, Connolly GN, and Henningfield JE. Brand differences of free-base nicotine delivery in
cigarette smoke: The view of the tobacco industry documents. Tobacco Control, 2006; 15(3):189-98.
Available from: http://tc.bmjjournals.com/cgi/content/abstract/15/3/189

Hukkanen J, Jacob P, 3™, and Benowitz NL. Metabolism and disposition kinetics of nicotine.
Pharmacological Reviews, 2005; 57(1):79-115. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/15734728

Pankow JF, Tavakoli AD, Luo W, and Isabelle LM. Percent free base nicotine in the tobacco smoke
particulate matter of selected commercial and reference cigarettes. Chemical Research in
Toxicology, 2003; 16(8):1014-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/12924929
Jarvis M, Boreham R, Primatesta P, Feyerabend C, and Bryant A. Nicotine yield from machine-

smoked cigarettes and nicotine intakes in smokers: Evidence from a representative population

25


https://www.ncbi.nlm.nih.gov/pubmed/22001171
http://www.ncbi.nlm.nih.gov/pubmed/21216263
http://www.sciencedirect.com/science/journal/02732300
http://onlinelibrary.wiley.com/doi/10.1002/jcb.22392/full
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19496699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19496699
https://www.ncbi.nlm.nih.gov/pubmed/19184645
https://www.ncbi.nlm.nih.gov/pubmed/18511721
http://tc.bmjjournals.com/cgi/content/abstract/15/3/189
https://www.ncbi.nlm.nih.gov/pubmed/15734728
https://www.ncbi.nlm.nih.gov/pubmed/12924929

survey 2001. Journal of the National Cancer Institute, 2001; 93(2):134-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/11208883/

Djordjevic M, Stellman S, and Zang E. Doses of nicotine and lung carcinogens delivered to cigarette
smokers. Journal of National Cancer Institute, 2000; 92(2):106—11. Available from:
http://jnci.oxfordjournals.org/cgi/content/full/92/2/106

DeNoble V. The search for a nicotine analogue that retains the cns effect of nicotine without
increasing cardio-vascular output. in Promoting a Future Without Tobacco, 11" World Conference
on Tobacco or Health. Chicago. 2000.

Fant RV, Henningfield JE, Nelson RA, and Pickworth WB. Pharmacokinetics and pharmacodynamics
of moist snuff in humans. Tobacco Control, 1999; 8(4):387-92. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/10629244

Tomar SL and Henningfield JE. Review of the evidence that pH is a determinant of nicotine dosage
from oral use of smokeless tobacco. Tobacco Control, 1997; 6(3):219-25. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/9396107

12.4.3.2 Aldehydes

Alamil, H, Colsoul, ML, Heutte, N, Van Der Schueren, M, Galanti, L, & Lechevrel, M. (2024). Exocyclic
DNA adducts and oxidative stress parameters: useful tools for biomonitoring exposure to aldehydes
in smokers. Biomarkers, 1-11. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38506499

Peterson, LA, Stanfill, SB, & Hecht, SS. (2024). An Update on the Formation in Tobacco, Toxicity, and
Carcinogenicity of N'-Nitrosonornicotine and 4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone.
Carcinogenesis. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38437625

Wendt, CH, Bowler, RP, Demorest, C, Hastie, A, Labaki, WW, Chen, M et al. (2023). Levels of Urinary
Mercapturic Acids of Acrolein, Methacrolein, Crotonaldehyde, and Methyl Vinyl Ketone in
Relationship to Chronic Obstructive Pulmonary Disease in Cigarette Smokers of the Subpopulations
and Intermediate Outcome Measures in COPD Study (SPIROMICS). Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37725788

Pavithra, D, Dineshkumar, T, & Rajkumar, K. (2022). Salivary and serum acetaldehyde levels in betel
quid chewers, pan masala chewers with or without tobacco and tobacco smokers: A comparative
study using head space gas chromatography. J Oral Maxillofac Pathol, 26(4), 458-463. Retrieved
from_https://www.ncbi.nlm.nih.gov/pubmed/37082040

Young, M, Feng, C, Cecil, T, & Johnson, TL. (2023). Carbonyl Yields in Cigars under Three Smoking
Regimens Using a Linear Smoking Machine. Chem Res Toxicol, 36(1), 94-103. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36602460

Tulen, CBM, Duistermaat, E, Cremers, J, Klerx, WNM, Fokkens, PHB, Weibolt, N et al. (2022).
Smoking-Associated Exposure of Human Primary Bronchial Epithelial Cells to Aldehydes: Impact on
Molecular Mechanisms Controlling Mitochondrial Content and Function. Cells, 11(21). Retrieved

from https://www.ncbi.nlm.nih.gov/pubmed/36359877
26



https://pubmed.ncbi.nlm.nih.gov/11208883/
http://jnci.oxfordjournals.org/cgi/content/full/92/2/106
https://www.ncbi.nlm.nih.gov/pubmed/10629244
https://www.ncbi.nlm.nih.gov/pubmed/9396107
https://www.ncbi.nlm.nih.gov/pubmed/38506499
https://www.ncbi.nlm.nih.gov/pubmed/38437625
https://www.ncbi.nlm.nih.gov/pubmed/37725788
https://www.ncbi.nlm.nih.gov/pubmed/37082040
https://www.ncbi.nlm.nih.gov/pubmed/36602460
https://www.ncbi.nlm.nih.gov/pubmed/36359877

Chen, HC, Cheng, SW, Chen, NY, & Wu, DC. (2022). Characterization and Quantification of Acrolein-
Induced Modifications in Hemoglobin by Mass Spectrometry horizontal line Effect of Cigarette
Smoking. Chem Res Toxicol. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36367988

Peterson, LA, Seabloom, D, Smith, WE, Vevang, KR, Seelig, DM, Zhang, L, & Wiedmann, TS. (2022).
Acrolein Increases the Pulmonary Tumorigenic Activity of the Tobacco-Specific Nitrosamine 4-
(Methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK). Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36149460

QinY, Wang B, Liu S, Pan L, Chen M, et al. Robust, comprehensive, sensitive analysis of flavour
additives with carboxyl and hydroxyl groups in cigarette smoke combining silylation and gas
chromatography-tandem mass spectrometry with an improved backflushing system. Journal of
Chromatography A, 2022; 1675:463171. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35623195

Horinouchi T, Mazaki Y, Terada K, and Miwa S. Cigarette smoke extract and its cytotoxic factor
acrolein inhibit nitric oxide production in human vascular endothelial cells. Biol Pharm Bull, 2020.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/32879145

World Health Organization. Report on the scientific basis of tobacco product regulation: Seventh
report of a WHO study group. Geneva: WHO, 2019. Available from:
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-

on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group.

Salman R, Talih S, El-Hage R, Haddad C, Karaoghlanian N, et al. Free-base and total nicotine, reactive
oxygen species, and carbonyl emissions from igos, a heated tobacco product. Nicotine & Tobacco
Research, 2019; 21(9):1285-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30476301

Jablonski JJ, Maines JH, Cheetham AG, and Gillman IG. Comparative levels of carbonyl delivery
between mass-market cigars and cigarettes. Regulatory Toxicology and Pharmacology, 2019;
108:104453. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31473262

Pauwels C, Klerx WNM, Pennings JLA, Boots AW, van Schooten FJ, et al. Cigarette filter ventilation
and smoking protocol influence aldehyde smoke yields. Chemical Research in Toxicology, 2018.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/29727173

Bagchi P, Geldner N, deCastro BR, De Jesus VR, Park SK, et al. Crotonaldehyde exposure in U.S.
Tobacco smokers and nonsmokers: Nhanes 2005-2006 and 2011-2012. Environmental research,
2018; 163:1-9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29407484

Zhao W, Zhang Q, Lu B, Sun S, Zhang S, et al. Rapid determination of six low molecular carbonyl
compounds in Tobacco smoke by the APCI-MS/MS coupled to data mining. Journal of Analytical
Methods in Chemistry, 2017; 2017:8260860. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28512594

Zhang S, Chen H, Wang A, Liu Y, Hou H, et al. Assessment of genotoxicity of four volatile pollutants
from cigarette smoke based on the in vitro gammah2ax assay using high content screening.
Environmental Toxicology and Pharmacology, 2017; 55:30-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28818740

27


https://www.ncbi.nlm.nih.gov/pubmed/36367988
https://www.ncbi.nlm.nih.gov/pubmed/36149460
https://www.ncbi.nlm.nih.gov/pubmed/35623195
https://www.ncbi.nlm.nih.gov/pubmed/32879145
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group
https://www.who.int/publications/i/item/who-study-group-on-tobacco-product-regulation-report-on-the-scientific-basis-of-tobacco-product-regulation-seventh-report-of-a-who-study-group
https://www.ncbi.nlm.nih.gov/pubmed/30476301
https://www.ncbi.nlm.nih.gov/pubmed/31473262
https://www.ncbi.nlm.nih.gov/pubmed/29727173
https://www.ncbi.nlm.nih.gov/pubmed/29407484
https://www.ncbi.nlm.nih.gov/pubmed/28512594
https://www.ncbi.nlm.nih.gov/pubmed/28818740

Reilly SM, Goel R, Trushin N, Elias RJ, Foulds J, et al. Brand variation in oxidant production in
mainstream cigarette smoke: Carbonyls and free radicals. Food and Chemical Toxicology, 2017;
106(Pt A):147-54. Available from: http://www.ncbi.nlm.nih.gov/pubmed/28528972

Reilly SM, Goel R, Bitzer Z, Elias RJ, Foulds J, et al. Effects of topography-related puff parameters on
carbonyl delivery in mainstream cigarette smoke. Chemical Research in Toxicology, 2017. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/28648066

Brancato A, Lavanco G, Cavallaro A, Plescia F, and Cannizzaro C. Acetaldehyde, motivation and
stress: Behavioral evidence of an addictive menage a trois. Frontiers in Behavioral Neuroscience,
2017; 11:23. Available from: https://www.ncbi.nlm.nih.gov/pubmed/28232795

Horiyama S, Kunitomo M, Yoshikawa N, and Nakamura K. Mass spectrometric approaches to the
identification of potential ingredients in cigarette smoke causing cytotoxicity. Biol Pharm Bull, 2016;
39(6):903-8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27251491

Horiyama S, Hatai M, Takahashi Y, Date S, Masujima T, et al. Intracellular metabolism of alpha,beta-
unsaturated carbonyl compounds, acrolein, crotonaldehyde and methyl vinyl ketone, active
toxicants in cigarette smoke: Participation of glutathione conjugation ability and aldehyde-ketone
sensitive reductase activity. Chem Pharm Bull (Tokyo), 2016; 64(6):585-93. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27250793

Horinouchi T, Higashi T, Mazaki Y, and Miwa S. Carbonyl compounds in the gas phase of cigarette
mainstream smoke and their pharmacological properties. Biol Pharm Bull, 2016; 39(6):909-14.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/27251492

Ding YS, Yan X, Wong J, Chan M, and Watson CH. In situ derivatization and quantification of seven
carbonyls in cigarette mainstream smoke. Chemical Research in Toxicology, 2016; 29(1):125-31.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/26700249

Corley RA, Kabilan S, Kuprat AP, Carson JP, Jacob RE, et al. Comparative risks of aldehyde
constituents in cigarette smoke using transient computational fluid dynamics/physiologically based
pharmacokinetic models of the rat and human respiratory tracts. Toxicol Sci, 2015. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25858911

Alwis KU, deCastro BR, Morrow JC, and Blount BC. Acrolein exposure in U.S. Tobacco smokers and
non-Tobacco users: Nhanes 2005-2006. Environmental Health Perspectives, 2015; 123(12):1302-8.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/26024353

Pang X and Lewis AC. Carbonyl compounds in gas and particle phases of mainstream cigarette
smoke. Sci Total Environ, 2011; 409(23):5000-9. Available from:
https://pubmed.ncbi.nlm.nih.gov/21925713/

Wang M, Cheng G, Balbo S, Carmella S, Villalta P, et al. Clear differences in levels of a formaldehyde-
DNA adduct in leukocytes of smokers and nonsmokers. Cancer Research, 2009; 69(18):7170-4.
Available from: http://cancerres.aacrjournals.org/cgi/content/full/69/18/7170

Stevens JF and Maier CS. Acrolein: Sources, metabolism, and biomolecular interactions relevant to
human health and disease. Molecular Nutrition & Food Research, 2008; 52(1):7-25. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/18203133

28


http://www.ncbi.nlm.nih.gov/pubmed/28528972
http://www.ncbi.nlm.nih.gov/pubmed/28648066
https://www.ncbi.nlm.nih.gov/pubmed/28232795
http://www.ncbi.nlm.nih.gov/pubmed/27251491
http://www.ncbi.nlm.nih.gov/pubmed/27250793
http://www.ncbi.nlm.nih.gov/pubmed/27251492
https://www.ncbi.nlm.nih.gov/pubmed/26700249
http://www.ncbi.nlm.nih.gov/pubmed/25858911
https://www.ncbi.nlm.nih.gov/pubmed/26024353
https://pubmed.ncbi.nlm.nih.gov/21925713/
http://cancerres.aacrjournals.org/cgi/content/full/69/18/7170
https://www.ncbi.nlm.nih.gov/pubmed/18203133

Lee EJ, Kim JR, Choi DR, and Ahn YJ. Toxicity of cassia and cinnamon oil compounds and
cinnamaldehyde-related compounds to sitophilus oryzae (coleoptera: Curculionidae). Journal of
Economic Entomology, 2008; 101(6):1960-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19133480

Carmella SG, Chen M, Zhang Y, Zhang S, Hatsukami DK, et al. Quantitation of acrolein-derived (3-
hydroxypropyl)mercapturic acid in human urine by liquid chromatography-atmospheric pressure
chemical ionization tandem mass spectrometry: Effects of cigarette smoking. Chemical Research in
Toxicology, 2007; 20(7):986-90. Available from: https://www.ncbi.nlm.nih.gov/pubmed/17559234

Seeman JI, Laffoon SW, and Kassman AJ. Evaluation of relationships between mainstream smoke
acetaldehyde and “tar” and carbon monoxide yields in tobacco smoke and reducing sugars in
tobacco blends of U.S. Commercial cigarettes. Inhalation Toxicology, 2003; 15(4):373-95. Available
from: https://pubmed.ncbi.nIm.nih.gov/12635005/

Powrie W, Wu, C.H., Molund, P. Browning reaction systems as sources of mutagens and
antimutagens. Environmental Health Perspectives, 1986; 67:47-54.

12.4.3.3 Aromatic amines

Ji, H, Jin, Z, Fenton, L, & Slone, S. (2023). Evaluation of Six Aromatic Amines in the Mainstream
Smoke of Commercial Cigars. Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38014781

Konorev, D, Bellamri, M, Wu, CF, Wu, MT, & Turesky, RJ. (2023). High-Field Asymmetric Waveform
lon Mobility Spectrometry Analysis of Carcinogenic Aromatic Amines in Tobacco Smoke with an
Orbitrap Tribrid Mass Spectrometer. Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37462928

Scherer, G, Riedel, K, Pluym, N, & Scherer, M. (2022). Assessment of the Exposure to Aromatic
Amines in Users of Various Tobacco/Nicotine Products. ACS Omega, 7(45), 41775-41782. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/36406517

Ji H and Jin Z. Analysis of six aromatic amines in the mainstream smoke of tobacco products.
Analytical and Bioanalytical Chemistry, 2022. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35410388

Ai J, Hassink M, Taylor KM, Deycard VN, Hearn B, et al. Hydrogen cyanide and aromatic amine yields
in the mainstream smoke of 60 little cigars. Chemical Research in Toxicology, 2022. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35612471

Zhang J, Bai R, Zhou Z, Liu X, and Zhou J. Simultaneous analysis of nine aromatic amines in
mainstream cigarette smoke using online solid-phase extraction combined with liquid
chromatography-tandem mass spectrometry. Analytical and Bioanalytical Chemistry, 2017;
409(11):2993-3005. Available from: https://www.ncbi.nlm.nih.gov/pubmed/28265711

Deng H, Yang F, Li Z, Bian Z, Fan Z, et al. Rapid determination of 9 aromatic amines in mainstream
cigarette smoke by modified dispersive liquid liquid microextraction and ultraperformance
convergence chromatography tandem mass spectrometry. Journal of Chromatography A, 2017;
1507:37-44. Available from: https://www.ncbi.nlm.nih.gov/pubmed/28583391

29


https://www.ncbi.nlm.nih.gov/pubmed/19133480
https://www.ncbi.nlm.nih.gov/pubmed/17559234
https://pubmed.ncbi.nlm.nih.gov/12635005/
https://www.ncbi.nlm.nih.gov/pubmed/38014781
https://www.ncbi.nlm.nih.gov/pubmed/37462928
https://www.ncbi.nlm.nih.gov/pubmed/36406517
https://www.ncbi.nlm.nih.gov/pubmed/35410388
https://www.ncbi.nlm.nih.gov/pubmed/35612471
https://www.ncbi.nlm.nih.gov/pubmed/28265711
https://www.ncbi.nlm.nih.gov/pubmed/28583391

US Department of Health and Human Services, The health consequences of smoking: A report of the
Surgeon General. Atlanta, Georgia: US Department of Health and Human Services, Public Health
Service, Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and Health 2004. Available from:
http://www.cdc.gov/tobacco/data_statistics/sgr/index.htm.

Talaska G. Aromatic amines and human urinary bladder cancer: Exposure sources and epidemiology.
Journal of environmental science and health. Part C, Environmental carcinogenesis & ecotoxicology
reviews, 2003; 21(1):29-43. Available from: https://www.ncbi.nlm.nih.gov/pubmed/12826031

Grimmer G, Naujack KW, and Dettbarn G. Gaschromatographic determination of polycyclic aromatic
hydrocarbons, aza-arenes, aromatic amines in the particle and vapor phase of mainstream and
sidestream smoke of cigarettes. Toxicology letters, 1987; 35(1):117-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3810672

12.4.3.4 Hydrocarbons

Bhandari, D, Zhu, Y, Zhang, C, Zhu, W, Alexandridis, A, Etemadi, A et al. (2023). Smoke Exposure
Associated with Higher Urinary Benzene Biomarker Muconic Acid (MUCA) in Golestan Cohort Study
Participants. Biomarkers, 1-9. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37878492

Wu, G, Gong, S, He, Y, & Liu, D. (2023). Smoking is associated with elevated blood level of volatile
organic compounds: a population-based analysis of NHANES 2017-2018. Arch Public Health, 81(1),
55. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37055810

Yang, Y, Wang, C, Zhang, H, Qian, J, Yang, S, Liao, H et al. (2023). Preparation of Functionalized Zr-
Based MOFs and MOFs/GO for Efficient Removal of 1,3-Butadiene from Cigarette Smoke. Materials
(Basel), 16(2). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36676418

Fiebelkorn S and Meredith C. Estimation of the leukemia risk in human populations exposed to
benzene from tobacco smoke using epidemiological data. Risk Analysis, 2018; 38(7):1490-501.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/29266361

International Agency for Research on Cancer Working Group on the Evaluation of Carcinogenic Risks
to Humans. Tobacco smoke and involuntary smoking. IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans, Volume 83. Lyon: International Agency for Research on
Cancer 2004. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-
On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-

Smoking-2004.

U.S. Environmental Protection Agency. Benzene; casrn 71-43-2. Integrated Risk Information System
(IRIS) U.S. Environmental Protection Agency Chemical Assessment Summary: EPA, 2003. Available
from: https://iris.epa.gov/static/pdfs/0276 summary.pdf.

Fowles J and Dybing E. Application of toxicological risk assessment principles to the chemical
constituents of cigarette smoke. Tobacco Control, 2003; 12(4):424-30. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/14660781

30


http://www.cdc.gov/tobacco/data_statistics/sgr/index.htm
https://www.ncbi.nlm.nih.gov/pubmed/12826031
https://www.ncbi.nlm.nih.gov/pubmed/3810672
https://www.ncbi.nlm.nih.gov/pubmed/37878492
https://www.ncbi.nlm.nih.gov/pubmed/37055810
https://www.ncbi.nlm.nih.gov/pubmed/36676418
https://www.ncbi.nlm.nih.gov/pubmed/29266361
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Tobacco-Smoke-And-Involuntary-Smoking-2004
https://iris.epa.gov/static/pdfs/0276_summary.pdf
https://www.ncbi.nlm.nih.gov/pubmed/14660781

Korte JE, Hertz-Picciotto I, Schulz MR, Ball LM, and Duell EJ. The contribution of benzene to smoking-
induced leukemia. Environmental Health Perspectives, 2000; 108(4):333-9. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/10753092

National Toxicology Program. Ntp toxicology and carcinogenesis studies of isoprene (cas no. 78-79-5)
in f344/n rats (inhalation studies). National Toxicology Program Technical Report Series, 1999; 486:1-
176. Available from: https://www.ncbi.nlm.nih.gov/pubmed/12571689

Brunnemann KD, Kagan MR, Cox JE, and Hoffmann D. Determination of benzene, toluene and 1,3-
butadiene in cigarette smoke by GC-MDS. International Journal of Experimental Pathology, 1989;
37(1-4):108-13. Available from: https://www.ncbi.nlm.nih.gov/pubmed/2637141

Grimmer G, Naujack KW, and Dettbarn G. Gaschromatographic determination of polycyclic aromatic
hydrocarbons, aza-arenes, aromatic amines in the particle and vapor phase of mainstream and
sidestream smoke of cigarettes. Toxicology letters, 1987; 35(1):117-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3810672

12.4.3.5 Heterocyclic aromatic amines

Zhang L, WangL, Li Y, Xia Y, Chang CM, et al. Evaluation of tobacco smoke and diet as sources of
exposure to two heterocyclic aromatic amines for the U.S. Population: Nhanes 2013-2014. Cancer
Epidemiology, Biomarkers & Prevention, 2020; 29(1):103-11. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31575556

Roemer E, Meisgen T, Diekmann J, Conroy L, and Stabbert R. Heterocyclic aromatic amines and their
contribution to the bacterial mutagenicity of the particulate phase of cigarette smoke. Toxicology
letters, 2016; 243:40-7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26724587

Turesky RJ. Heterocyclic aromatic amine metabolism, DNA adduct formation, mutagenesis, and
carcinogenesis. Drug Metabolism Reviews, 2002; 34(3):625-50. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/12214671

Sugimura T. Overview of carcinogenic heterocyclic amines. Mutation Research, 1997; 376(1-2):211-
9. Available from: https://www.ncbi.nIm.nih.gov/pubmed/9202758

Nagao M and Sugimura T. Carcinogenic factors in food with relevance to colon cancer development.
Mutation Research, 1993; 290(1):43-51. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/7694098

12.4.3.6 Polycyclic aromatic hydrocarbons (PAH)

Tang, H, Yuan, K, Chu, F, Zhang, X, Li, Q, Chen, Q et al. (2024). On-Line Analysis of Cigarette Smoke
Based on Microwave Plasma Torch Mass Spectrometry. ChemistryOpen, e202400013. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/38873881

Tao, L, Chiarelli, MP, Pavlova, S, Kolokythas, A, Schwartz, J, DeFrancesco, J et al. (2024). Enrichment
of polycyclic aromatic hydrocarbon metabolizing microorganisms on the oral mucosa of tobacco
users. PeerlJ, 12, e16626. Retrieved from_https://www.ncbi.nlm.nih.gov/pubmed/38188172

31


https://www.ncbi.nlm.nih.gov/pubmed/10753092
https://www.ncbi.nlm.nih.gov/pubmed/12571689
https://www.ncbi.nlm.nih.gov/pubmed/2637141
https://www.ncbi.nlm.nih.gov/pubmed/3810672
https://www.ncbi.nlm.nih.gov/pubmed/31575556
http://www.ncbi.nlm.nih.gov/pubmed/26724587
https://www.ncbi.nlm.nih.gov/pubmed/12214671
https://www.ncbi.nlm.nih.gov/pubmed/9202758
https://www.ncbi.nlm.nih.gov/pubmed/7694098
https://www.ncbi.nlm.nih.gov/pubmed/38873881
https://www.ncbi.nlm.nih.gov/pubmed/38188172

Gao, B, Ma, S, Zhao, W, Tian, M, Huang, Y, Chen, L et al. (2023). Calculated cancer risks for polycyclic
aromatic hydrocarbon mixtures in mainstream smoke of cigarettes sold in China. Regul Toxicol
Pharmacol, 142, 105427. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37290570

Edwards, SH, Hassink, M, Taylor, KM, & Vu, AT. (2023). Variation of Benzo[a]pyrene, NNN, and NNK
Levels in 16 Commercial Smokeless Tobacco Products. Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36638203

Nsonwu-Anyanwu, AC, Egom, OU, Eworo, RE, Nsonwu, MC, Aniekpon, UF, Ekpo, DO, & Opara Usoro,
CA. (2022). Risk of Pulmonary-Reproductive Dysfunctions, Inflammation and Oxidative DNA Damage
in Exposure to Polycyclic Aromatic Hydrocarbon in Cigarette Smokers. Med J Islam Repub Iran, 36,
108. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36447550

Abadi, DRV, Tahmasbizadeh, M, Arfaeinia, H, Masjedi, MR, Ramavandi, B, & Poureshgh, Y. (2022).
Biomonitoring of unmetabolized polycyclic aromatic hydrocarbons (PAHSs) in urine of
waterpipe/cigarette cafe workers. Environ Sci Pollut Res Int. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36306072

Chang, J, Wang, Q, Dong, X, Luo, T, Liu, Z, & Xu, D. (2022). The influencing factors of health hazards
of benzo[a]pyrene in cigarette mainstream smoke: The example of one brand in Beijing. Tob Induc
Dis, 20, 80. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36212736

Wang SQ, Wang WJ, Wu CC, Bao LJ, Yu Y, et al. Low tar level does not reduce human exposure to
polycyclic aromatic hydrocarbons in environmental Tobacco smoke. Environmental Science &
Technology, 2020. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31859494

Jeffery J, Carradus M, Songin K, Pettit M, Pettit K, et al. Optimized method for determination of 16
FDA polycyclic aromatic hydrocarbons (pahs) in mainstream cigarette smoke by gas
chromatography-mass spectrometry. Chemistry Central Journal, 2018; 12(1):27. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29536204

Zhang Y, Zou HY, Shi P, Yang Q, Tang LJ, et al. Determination of benzo[a]pyrene in cigarette
mainstream smoke by using mid-infrared spectroscopy associated with a novel chemometric
algorithm. Analytica Chimica Acta, 2016; 902:43-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26703252

Rodgman A and Perfetti T. The composition of cigarette smoke: A catalogue of the polycyclic
aromatic hydrocarbons. Eitrdge zur Tabakforschung International, 2016; 22(1):13-69. Available from:
https://cyberleninka.org/article/n/650361/viewer

Paschke M, Hutzler C, Henkler F, and Luch A. Oxidative and inert pyrolysis on-line coupled to gas
chromatography with mass spectrometric detection: On the pyrolysis products of tobacco additives.
Int J Hyg Environ Health, 2016. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27622657

Ohkubo T, Inaba Y, Hara Y, Uchiyama S, and Kunugita N. Determination of polycyclic aromatic
hydrocarbons and mutagenicity of mainstream smoke and heavy metals in Tobacco filler of
cigarettes of a brand in Japan and cigarettes of the same brand imported privately from other asian
countries. Nihon Eiseigaku Zasshi, 2016; 71(1):84-90. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26832621

32


https://www.ncbi.nlm.nih.gov/pubmed/37290570
https://www.ncbi.nlm.nih.gov/pubmed/36638203
https://www.ncbi.nlm.nih.gov/pubmed/36447550
https://www.ncbi.nlm.nih.gov/pubmed/36306072
https://www.ncbi.nlm.nih.gov/pubmed/36212736
https://www.ncbi.nlm.nih.gov/pubmed/31859494
https://www.ncbi.nlm.nih.gov/pubmed/29536204
http://www.ncbi.nlm.nih.gov/pubmed/26703252
https://cyberleninka.org/article/n/650361/viewer
http://www.ncbi.nlm.nih.gov/pubmed/27622657
http://www.ncbi.nlm.nih.gov/pubmed/26832621

Luo YB, Chen XJ, Zhang HF, Jiang XY, Li X, et al. Simultaneous determination of polycyclic aromatic
hydrocarbons and tobacco-specific n-nitrosamines in mainstream cigarette smoke using in-pipette-
tip solid-phase extraction and on-line gel permeation chromatography-gas chromatography-tandem
mass spectrometry. Journal of Chromatography A, 2016. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/27435688

Zhang X, Hou H, Chen H, Liu Y, Wang A, et al. Quantification of 16 polycyclic aromatic hydrocarbons
in cigarette smoke condensate using stable isotope dilution liquid chromatography with
atmospheric-pressure photoionization tandem mass spectrometry. Journal of Separation Science,
2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26377484

Vu AT, Taylor KM, Holman MR, Ding YS, Hearn B, et al. Polycyclic aromatic hydrocarbons in the
mainstream smoke of popular U.S. Cigarettes. Chemical Research in Toxicology, 2015; 28(8):1616-
26. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26158771

Tobacco Laboratory Network. Determination of benzo[a]pyrene in mainstream cigarette smoke
under I1SO and intense smoking conditions. WHO TobLabNet Official Method, SOP 05.Geneva: WHO,
2015. Available from: https://apps.who.int/iris/rest/bitstreams/783899/retrieve.

Gao B, Du X, Wang X, Tang J, Ding X, et al. Parent, alkylated, and sulfur/oxygen-containing polycyclic
aromatic hydrocarbons in mainstream smoke from 13 brands of chinese cigarettes. Environmental
Science & Technology, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26119395

Lee HL, Hsieh DP, and Li LA. Polycyclic aromatic hydrocarbons in cigarette sidestream smoke
particulates from a Taiwanese brand and their carcinogenic relevance. Chemosphere, 2011;
82(3):477-82. Available from: https://www.ncbi.nlm.nih.gov/pubmed/20947129

Zhong Y, Carmella S, Upadhyaya P, Hochalter J, Rauch D, et al. Inmediate consequences of cigarette
smoking: Rapid formation of polycyclic aromatic hydrocarbon diol epoxides. Chemical Research in
Toxicology, 2010; [Epub ahead of print]. Available from:
http://pubs.acs.org/doi/full/10.1021/tx100345x

International Agency for Research on Cancer. IARC monographs on the evaluation of carcinogenic
risks to humans: Some non-heterocyclic polycyclic aromatic hydrocarbons and some related
exposures. Monographs on the Evaluation of Carcinogenic Risks to Human, 92 Lyon, France: IARC,
2010. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-On-The-

Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Non-heterocyclic-Polycyclic-Aromatic-

Hydrocarbons-And-Some-Related-Exposures-2010.

Choi H, Harrison, R., Komulainen, H., Delgado-Saborit, J.M. Polycyclic aromatic hydrocarbons. WHO
Guidlines for Indoor Air Quality: Selected Pollutants., Geneva: Worl Health Organization., 2010.

Watanabe K, Djordjevic M, Stellman S, Toccalino P, Austin D, et al. Incremental lifetime cancer risks
computed for benzo[a]pyrene and two tobacco-specific n-nitrosamines in mainstream cigarette
smoke compared with lung cancer risks derived from epidemiologic data. Regulatory Toxicology and
Pharmacology 2009; 57(1):24-30. Available from: http://www.ncbi.nlm.nih.gov/pubmed/20025920

Armstrong B and Gibbs G. Exposure-response relationship between lung cancer and polycyclic
aromatic hydrocarbons (pahs). Occupational and Environmental Medicine, 2009; 66(11):740-6.
Available from: http://oem.bmj.com/cgi/content/full/66/11/740

33



http://www.ncbi.nlm.nih.gov/pubmed/27435688
http://www.ncbi.nlm.nih.gov/pubmed/26377484
http://www.ncbi.nlm.nih.gov/pubmed/26158771
https://apps.who.int/iris/rest/bitstreams/783899/retrieve
http://www.ncbi.nlm.nih.gov/pubmed/26119395
https://www.ncbi.nlm.nih.gov/pubmed/20947129
http://pubs.acs.org/doi/full/10.1021/tx100345x
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Non-heterocyclic-Polycyclic-Aromatic-Hydrocarbons-And-Some-Related-Exposures-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Non-heterocyclic-Polycyclic-Aromatic-Hydrocarbons-And-Some-Related-Exposures-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Non-heterocyclic-Polycyclic-Aromatic-Hydrocarbons-And-Some-Related-Exposures-2010
http://www.ncbi.nlm.nih.gov/pubmed/20025920
http://oem.bmj.com/cgi/content/full/66/11/740

Monzer B, Sepetdjian E, Saliba N, and Shihadeh A. Charcoal emissions as a source of co and
carcinogenic pah in mainstream narghile waterpipe smoke. Food and Chemical Toxicology, 2008;
46(9):2991-5. Available from: https://www.ncbi.nlm.nih.gov/pubmed/18573302

Ding YS, Zhang L, Jain RB, Jain N, Wang RY, et al. Levels of tobacco-specific nitrosamines and
polycyclic aromatic hydrocarbons in mainstream smoke from different tobacco varieties. Cancer
Epidemiology, Biomarkers & Prevention, 2008; 17(12):3366-71. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19064552

Akpan V, Huang S, Lodovici M, and Dolara P. High levels of carcinogenic polycyclic aromatic
hydrocarbons (pah) in 20 brands of chinese cigarettes. Journal of Applied Toxicology, 2006;
26(6):480-3. Available from: https://pubmed.ncbi.nlm.nih.gov/17080399/

Ding YS, Trommel JS, Yan XJ, Ashley D, and Watson CH. Determination of 14 polycyclic aromatic
hydrocarbons in mainstream smoke from domestic cigarettes. Environmental Science & Technology,
2005; 39(2):471-8. Available from: https://www.ncbi.nlm.nih.gov/pubmed/15707046

Brunnemann KD, Kagan MR, Cox JE, and Hoffmann D. Analysis of 1,3-butadiene and other selected
gas-phase components in cigarette mainstream and sidestream smoke by gas chromatography-mass
selective detection. Carcinogenesis, 1990; 11(10):1863-8. Available from:
https://pubmed.ncbi.nlm.nih.gov/2208599/

Vu-Duc T and Cong-Khanh H. Sidetream tobacco smoke consituents in indoor air modelled in an
experimental chamber: Polycyclic aromatic hydrocarbons. Environment International, 1989; 15:57 -
64. Available from: https://www.sciencedirect.com/science/article/pii/016041208990010X

Grimmer G, Naujack KW, and Dettbarn G. Gaschromatographic determination of polycyclic aromatic
hydrocarbons, aza-arenes, aromatic amines in the particle and vapor phase of mainstream and
sidestream smoke of cigarettes. Toxicology letters, 1987; 35(1):117-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3810672

12.4.3.7 N-nitrosamines

Peterson, LA, Stanfill, SB, & Hecht, SS. (2024). An Update on the Formation in Tobacco, Toxicity, and
Carcinogenicity of N'-Nitrosonornicotine and 4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone.
Carcinogenesis. Retrieved from _https://www.ncbi.nIm.nih.gov/pubmed/38437625

Ai, J, Hassink, M, Taylor, KM, Kuklenyik, P, Valentin-Blasini, L, & Watson, C. (2024). Tobacco-Specific
Nitrosamines in Current Commercial Large Cigars, Cigarillos, and Little Cigars. Chem Res Toxicol.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38235526

Bitzer, Z, Mocniak, LE, Trushin, N, Smith, M, & Richie, JP. (2023). Influence of Tobacco Variety and
Curing on Free Radical Production in Cigarette Smoke. Nicotine Tob Res. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36967618

Edwards, SH, Hassink, M, Taylor, KM, & Vu, AT. (2023). Variation of Benzo[a]pyrene, NNN, and NNK
Levels in 16 Commercial Smokeless Tobacco Products. Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36638203

Thasweer, AM, Renuka Devi, P, & Thirunavukkarasu, V. (2022). Molecular docking and dynamic
simulation studies of alphadbeta2 and alpha7 nicotinic acetylcholine receptors with tobacco smoke
34


https://www.ncbi.nlm.nih.gov/pubmed/18573302
https://www.ncbi.nlm.nih.gov/pubmed/19064552
https://pubmed.ncbi.nlm.nih.gov/17080399/
https://www.ncbi.nlm.nih.gov/pubmed/15707046
https://pubmed.ncbi.nlm.nih.gov/2208599/
https://www.sciencedirect.com/science/article/pii/016041208990010X
https://www.ncbi.nlm.nih.gov/pubmed/3810672
https://www.ncbi.nlm.nih.gov/pubmed/38437625
https://www.ncbi.nlm.nih.gov/pubmed/38235526
https://www.ncbi.nlm.nih.gov/pubmed/36967618
https://www.ncbi.nlm.nih.gov/pubmed/36638203

constituents nicotine, NNK and NNN. J Biomol Struct Dyn, 1-10. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36270967

Peterson, LA, Seabloom, D, Smith, WE, Vevang, KR, Seelig, DM, Zhang, L, & Wiedmann, TS. (2022).
Acrolein Increases the Pulmonary Tumorigenic Activity of the Tobacco-Specific Nitrosamine 4-
(Methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK). Chem Res Toxicol. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36149460

Zhang J, Liu X, Shi B, Yang Z, Luo Y, et al. Investigation of exposure biomarkers in human plasma
following differing levels of tobacco-specific n-nitrosamines and nicotine in cigarette smoke.
Environmental research, 2022; 214(Pt 2):113811. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35835167

Tayyarah R. Comments on “Tobacco-specific nitrosamines in the Tobacco and mainstream smoke of
commercial little cigars”. Chemical Research in Toxicology, 2022. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35738011

Sarker AH and Hang B. Tobacco-specific nitrosamine 1-(n-methyl-n-nitrosamino)-1-(3-pyridinyl)-4-
butanal (nna) causes DNA damage and impaired replication/transcription in human lung cells. PloS
One, 2022; 17(5):e0267839. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35576221

Lee JW, Yang W, Kim YS, Kim Y, Yoo HS, et al. Exposure to secondhand smoke and a Tobacco-specific
carcinogen in non-smokers. Korean J Fam Med, 2022; 43(2):117-24. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35320897

Hecht SS, Gupta PC, Sturla SJ, and Wang Y. 50 years of research on Tobacco-specific nitrosamines: A
virtual collection of emerging knowledge of chemical toxicology of Tobacco and nicotine delivery
systems and call for contributions to a landmark special issue. Chemical Research in Toxicology,
2022; 35(6):899-900. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35635503

Edwards SH, Hassink MD, Taylor KM, Watson CH, Kuklenyik P, et al. Response to ‘comments on
“Tobacco-specific nitrosamines in the Tobacco and mainstream smoke of commercial little cigars”’
letter to editor. Chemical Research in Toxicology, 2022. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35738012

Cheng CW, Kou HS, Wu SM, and Wang CC. A chemometric experimental design with three-step
stacking capillary electrophoresis for analysis of five tobacco-specific nitrosamines in cigarette
products. Journal of Chromatography A, 2022; 1677:463283. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35810639

Xia B, Blount BC, Guillot T, Brosius C, Li Y, et al. Tobacco-specific nitrosamines (NNAL, nnn, nat, and
nab) exposures in the US population assessment of Tobacco and health (path) study wave 1 (2013-
2014). Nicotine & Tobacco Research, 2021; 23(3):573-83. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32716026

Guo J, Chen H, Upadhyaya P, Zhao Y, Turesky RJ, et al. Mass spectrometric quantitation of
apurinic/apyrimidinic sites in tissue DNA of rats exposed to tobacco-specific nitrosamines and in lung
and leukocyte DNA of cigarette smokers and non-smokers. Chemical Research in Toxicology, 2020.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/32833447

35


https://www.ncbi.nlm.nih.gov/pubmed/36270967
https://www.ncbi.nlm.nih.gov/pubmed/36149460
https://www.ncbi.nlm.nih.gov/pubmed/35835167
https://www.ncbi.nlm.nih.gov/pubmed/35738011
https://www.ncbi.nlm.nih.gov/pubmed/35576221
https://www.ncbi.nlm.nih.gov/pubmed/35320897
https://www.ncbi.nlm.nih.gov/pubmed/35635503
https://www.ncbi.nlm.nih.gov/pubmed/35738012
https://www.ncbi.nlm.nih.gov/pubmed/35810639
https://www.ncbi.nlm.nih.gov/pubmed/32716026
https://www.ncbi.nlm.nih.gov/pubmed/32833447

Ishizaki A and Kataoka H. A sensitive method for the determination of tobacco-specific nitrosamines
in mainstream and sidestream smokes of combustion cigarettes and heated tobacco products by
online in-tube solid-phase microextraction coupled with liquid chromatography-tandem mass
spectrometry. Analytica Chimica Acta, 2019; 1075:98-105. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31196428

Zhang S, Chen H, Wang A, Liu Y, Hou H, et al. Genotoxicity analysis of five particle matter toxicants
from cigarette smoke based on gammah2ax assay combined with hill/two-component model.
Environ Toxicol Pharmacol, 2018; 58:131-40. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29329021

Tobacco laboratory Network. Determination of tobacco-specific nitrosamines in mainstream
cigarette smoke under ISO and intense smoking conditions., SOP 08.Geneva: WHO, 2018. Available
from: https://apps.who.int/iris/rest/bitstreams/1156182/retrieve.

Leigh NJ, Palumbo MN, Marino AM, O’Connor RJ, and Goniewicz ML. Tobacco-specific nitrosamines
(tsna) in heated tobacco product iqos. Tobacco Control, 2018; 27(Suppl 1):s37-s8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30242043

Konstantinou E, Fotopoulou F, Drosos A, Dimakopoulou N, Zagoriti Z, et al. Tobacco-specific
nitrosamines: A literature review. Food and Chemical Toxicology, 2018; 118:198-203. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29751076

Gushgari AJ and Halden RU. Critical review of major sources of human exposure to n-nitrosamines.
Chemosphere, 2018; 210:1124-36. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30208538

Czoli CD and Hammond D. Carcinogen exposure among canadian tobacco users: Changes in NNK
exposure from 2007-09 through 2012-13. Cancer Epidemiology, Biomarkers & Prevention, 2018.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/29358222

Khariwala SS, Ma B, Ruszczak C, Carmella SG, Lindgren B, et al. High level of tobacco carcinogen-
derived DNA damage in oral cells is an independent predictor of oral/head and neck cancer risk in
smokers. Cancer Prevention Research (Philadelphia, Pa.), 2017; 10(9):507-13. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28679497

Zhang J, Bai R, Yi X, Yang Z, Liu X, et al. Fully automated analysis of four tobacco-specific n-
nitrosamines in mainstream cigarette smoke using two-dimensional online solid phase extraction
combined with liquid chromatography-tandem mass spectrometry. Talanta, 2016; 146:216-24.
Available from: http://www.ncbi.nIm.nih.gov/pubmed/26695255

Yalcin E and de la Monte S. Tobacco nitrosamines as culprits in disease: Mechanisms reviewed.
Journal of Physiology and Biochemistry, 2016. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26767836

Luo YB, Chen XJ, Zhang HF, Jiang XY, Li X, et al. Simultaneous determination of polycyclic aromatic
hydrocarbons and tobacco-specific n-nitrosamines in mainstream cigarette smoke using in-pipette-
tip solid-phase extraction and on-line gel permeation chromatography-gas chromatography-tandem
mass spectrometry. Journal of Chromatography A, 2016. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27435688

36



https://www.ncbi.nlm.nih.gov/pubmed/31196428
https://www.ncbi.nlm.nih.gov/pubmed/29329021
https://apps.who.int/iris/rest/bitstreams/1156182/retrieve
https://www.ncbi.nlm.nih.gov/pubmed/30242043
https://www.ncbi.nlm.nih.gov/pubmed/29751076
https://www.ncbi.nlm.nih.gov/pubmed/30208538
https://www.ncbi.nlm.nih.gov/pubmed/29358222
https://www.ncbi.nlm.nih.gov/pubmed/28679497
http://www.ncbi.nlm.nih.gov/pubmed/26695255
http://www.ncbi.nlm.nih.gov/pubmed/26767836
http://www.ncbi.nlm.nih.gov/pubmed/27435688

Gunduz I, Kondylis A, Jaccard G, Renaud JM, Hofer R, et al. Tobacco-specific n-nitrosamines nnn and
NNK levels in cigarette brands between 2000 and 2014. Regulatory Toxicology and Pharmacology,
2016; 76:113-20. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26806560

Xiang Z, Cai K, Zhou S, Geng Z, and Pan W. Analysis of nitrogenous organic compounds from
mainstream cigarette smoke using low-temperature solvent extraction followed by comprehensive
two-dimensional gas chromatography with high-resolution time-of-flight mass spectrometry. Journal
of Separation Science, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25962488

Hyodo T, Minagawa K, and Mikita A. Five-year yield variation in n-nitrosonornicotine and (4-
methylnitrosoamino)-1-(3-pyridyl)-1-butanone from the smoke of commercial cigarette brands on
the japanese market. Regulatory Toxicology and Pharmacology, 2015. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/26382610

Tobacco Laboratory Network. Standard operating procedure for determination of tobacco-specific
nitrosamines in mainstream cigarette smoke under ISO and intense smoking conditions. WHO
TobLabNet Official Method, SOP 03.Geneva: WHO, 2014. Available from:
https://apps.who.int/iris/bitstream/handle/10665/136000/9789241506663 eng.pdf;sequence=1.

Shah K and Karnes H. A review of the analysis of tobacco-specific nitrosamines in biological matrices.
Critical Reviews in Toxicology, 2010; 40(4):305—-27. Available from:
http://informahealthcare.com/doi/pdf/10.3109/10408440903394435

Watanabe K, Djordjevic M, Stellman S, Toccalino P, Austin D, et al. Incremental lifetime cancer risks
computed for benzo[a]pyrene and two tobacco-specific n-nitrosamines in mainstream cigarette
smoke compared with lung cancer risks derived from epidemiologic data. Regulatory Toxicology and
Pharmacology 2009; 57(1):24-30. Available from: http://www.ncbi.nlm.nih.gov/pubmed/20025920

Polzin G, Wu W, Yan X, McCraw J, Abdul-Salaam S, et al. Estimating smokers’ mouth-level exposure
to select mainstream smoke constituents from discarded cigarette filter butts. Nicotine & Tobacco
Research, 2009; 11(7):868-74. Available from:
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list uid
s=19541951

Nishioka T, Guo J, Yamamoto D, Chen L, Huppi P, et al. Nicotine, through upregulating pro-survival
signaling, cooperates with NNK to promote transformation. Journal of Cellular Biochemistry, 2009;
109(1):152-61. Available from: http://onlinelibrary.wiley.com/d0i/10.1002/jcb.22392/full

Kavvadias D, Scherer G, Cheung F, Errington G, Shepperd J, et al. Determination of tobacco-specific
n-nitrosamines in urine of smokers and non-smokers. Biomarkers : Biochemical Indicators of
Exposure, Response, and Susceptibility to Chemicals, 2009; 14(8). Available from:
http://informahealthcare.com/doi/full/10.3109/13547500903242883

Rickert W, Joza P, Sharifi M, Wu J, and Lauterbach J. Reductions in the tobacco specific nitrosamine
(tsna) content of tobaccos taken from commercial canadian cigarettes and corresponding reductions
in tsna deliveries in mainstream smoke from such cigarettes. Regulatory Toxicology And
Pharmacology, 2008; 51(3):306—10. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18508168

37


http://www.ncbi.nlm.nih.gov/pubmed/26806560
http://www.ncbi.nlm.nih.gov/pubmed/25962488
http://www.ncbi.nlm.nih.gov/pubmed/26382610
https://apps.who.int/iris/bitstream/handle/10665/136000/9789241506663_eng.pdf;sequence=1
http://informahealthcare.com/doi/pdf/10.3109/10408440903394435
http://www.ncbi.nlm.nih.gov/pubmed/20025920
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19541951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=19541951
http://onlinelibrary.wiley.com/doi/10.1002/jcb.22392/full
http://informahealthcare.com/doi/full/10.3109/13547500903242883
http://www.ncbi.nlm.nih.gov/pubmed/18508168

Li M-Y, Yip J, Hsin M, Mok T, Wu Y, et al. Ho-1 plays a central role in NNK-mediated lung
carcinogenesis. The European Respiratory Journal, 2008; 32(4):911-23. Available from:
http://erj.ersjournals.com/content/32/4/911.long

Hertsgaard L, Hanson K, Hecht S, Lindgren B, Luo X, et al. Exposure to a tobacco-specific lung
carcinogen in adolescent versus adult smokers. Cancer Epidemiology, Biomarkers & Prevention
2008; 17(12):3337-43. Available from: http://cebp.aacrjournals.org/cgi/content/full/17/12/3337

Gartner CE and Hall WD. Should Australia lift its ban on low nitrosamine smokeless tobacco
products? Medical Journal of Australia, 2008; 188(1):44-6. Available from:
http://www.mja.com.au/public/issues/188 01 070108/gar10502 fm.html

Ding YS, Zhang L, Jain RB, Jain N, Wang RY, et al. Levels of tobacco-specific nitrosamines and
polycyclic aromatic hydrocarbons in mainstream smoke from different tobacco varieties. Cancer
Epidemiology, Biomarkers & Prevention, 2008; 17(12):3366-71. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/19064552

International Agency for Research on Cancer. IARC monographs on the evaluation of carcinogenic
risks to humans: Smokeless tobacco and some tobacco-specific n-nitrosamines. 89 Lyon, France:
IARC, 2007. Available from: https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-
On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Smokeless-Tobacco-And-Some-Tobacco-

specific-Em-N-Em--Nitrosamines-2007.

Gray N and Boyle P. The case of the disappearing nitrosamines: A potentially global phenomenon.
Tobacco Control, 2004; 13(1):13-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/14985588

Breland A, Acosta M, and Eissenberg T. Tobacco specific nitrosamines and potential reduced
exposure products for smokers: A preliminary evaluation of advancetm. Tobacco Control, 2003;
12:317-21. Available from: http://tobaccocontrol.bmj.com/cgi/content/abstract/12/3/317

Ashley D, Johnson DR, McCraw JM, Richter P, Pirkle JL, et al. Tobacco-specific nitrosamines in U.S.
Brand and non-U.S. Brand cigarettes. Nicotine and Tobacco Research, 2003; 5(3):323-32. Available
from: https://pubmed.ncbi.nlm.nih.gov/12791527/

Gray N, Zaridze D, Robertson C, Krivosheeva L, Sigacheva N, et al. Variation within global cigarette
brands in tar, nicotine, and certain nitrosamines: Analytic study. Tobacco Control, 2000; 9(3):351.
Available from: http://tobaccocontrol.bmj.com/cgi/content/full/9/3/351

Klus H, Begutter H, Scherer G, Tricker AR, and Adlkofer F. Tobacco-specific and volatile n-
nitrosamines in environmental Tobacco smoke of offices. Indoor Environment, 1992; 1(6):348 - 50.
Available from: https://journals.sagepub.com/doi/abs/10.1177/1420326X9200100606

Brunnemann KD, Cox JE, and Hoffmann D. Analysis of tobacco-specific n-nitrosamines in indoor air.
Carcinogenesis, 1992; 13(12):2415-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/1473252

Fisher S, Speigelhalder B, and Eisenbarth J. Investigations on the origins of tobacco-specific
nitrosamines in mainstream smoke of cigarettes. Carcinogenesis, 1990; 11(5):723-30. Available
from: http://carcin.oxfordjournals.org/cgi/reprint/11/5/723

38


http://erj.ersjournals.com/content/32/4/911.long
http://cebp.aacrjournals.org/cgi/content/full/17/12/3337
http://www.mja.com.au/public/issues/188_01_070108/gar10502_fm.html
https://www.ncbi.nlm.nih.gov/pubmed/19064552
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Smokeless-Tobacco-And-Some-Tobacco-specific-Em-N-Em--Nitrosamines-2007
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Smokeless-Tobacco-And-Some-Tobacco-specific-Em-N-Em--Nitrosamines-2007
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Smokeless-Tobacco-And-Some-Tobacco-specific-Em-N-Em--Nitrosamines-2007
https://www.ncbi.nlm.nih.gov/pubmed/14985588
http://tobaccocontrol.bmj.com/cgi/content/abstract/12/3/317
https://pubmed.ncbi.nlm.nih.gov/12791527/
http://tobaccocontrol.bmj.com/cgi/content/full/9/3/351
https://journals.sagepub.com/doi/abs/10.1177/1420326X9200100606
https://www.ncbi.nlm.nih.gov/pubmed/1473252
http://carcin.oxfordjournals.org/cgi/reprint/11/5/723

Ohshima H, Nair J, Bourgade MC, Friesen M, Garren L, et al. Identification and occurrence of two
new n-nitrosamino acids in tobacco products: 3-(N-nitroso-N-methylamino)propionic acid and 4-(N-
nitroso-N-methylamino)butyric acid. Cancer Letters, 1985; 26(2):153-62. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3978605

12.4.3.8 Phenols

Song, X, Qian, S, Li, H, Shen, Y, Bian, D, Shan, K, & Shi, J. (2024). Study on the evaluation method of
cigarette astringency in the simulated oral environment. J Texture Stud, 55(3), e12837. Retrieved
from https://www.ncbi.nIm.nih.gov/pubmed/38702991

Si, X, Yang, J, Zhang, F, Zhu, R, Liu, C, Jiang, W et al. (2022). Determination and Difference Analysis of
Phenolic Compounds in Smokers’ Saliva and Mainstream Smoke. J Anal Methods Chem, 2022,
6788394. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36213091

Ren Z, Nie B, Liu T, Yuan F, Feng F, et al. Simultaneous determination of coumarin and its derivatives
in Tobacco products by liquid chromatography-tandem mass spectrometry. Molecules, 2016; 21(11).
Available from: https://www.ncbi.nlm.nih.gov/pubmed/27834935

Kibet JK, Khachatryan L, and Dellinger B. Phenols from pyrolysis and co-pyrolysis of tobacco biomass
components. Chemosphere, 2015; 138:259-65. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/26091866

Saha S, Mistri R, and Ray BC. A rapid and selective method for simultaneous determination of six
toxic phenolic compounds in mainstream cigarette smoke using single-drop microextraction
followed by liquid chromatography-tandem mass spectrometry. Analytical and Bioanalytical
Chemistry, 2013; 405(28):9265-72. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/24057026

Wu J, Rickert WS, and Masters A. An improved high performance liquid chromatography-
fluorescence detection method for the analysis of major phenolic compounds in cigarette smoke and
smokeless tobacco products. Journal of Chromatography A, 2012; 1264:40-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/23062878

Vaughan C, Stanfill SB, Polzin GM, Ashley DL, and Watson CH. Automated determination of seven
phenolic compounds in mainstream tobacco smoke. Nicotine & Tobacco Research, 2008;
10(7):1261-8. Available from:
http://www.informaworld.com/smpp/content~content=a794983022~db=all~order=page

McGregor D. Hydroquinone: An evaluation of the human risks from its carcinogenic and mutagenic
properties. Critical Reviews in Toxicology, 2007; 37(10):887-914. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/18027166

Leanderson P and Tagesson C. Cigarette smoke-induced DNA-damage: Role of hydroquinone and
catechol in the formation of the oxidative DNA-adduct, 8-hydroxydeoxyguanosine. Chemico-
Biological Interactions, 1990; 75(1):71-81. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/2114224

39


https://www.ncbi.nlm.nih.gov/pubmed/3978605
https://www.ncbi.nlm.nih.gov/pubmed/38702991
https://www.ncbi.nlm.nih.gov/pubmed/36213091
https://www.ncbi.nlm.nih.gov/pubmed/27834935
https://www.ncbi.nlm.nih.gov/pubmed/26091866
https://www.ncbi.nlm.nih.gov/pubmed/24057026
https://www.ncbi.nlm.nih.gov/pubmed/23062878
http://www.informaworld.com/smpp/content~content=a794983022~db=all~order=page
https://www.ncbi.nlm.nih.gov/pubmed/18027166
https://www.ncbi.nlm.nih.gov/pubmed/2114224

12.4.3.9 Other carbon-based (organic) compounds

Yang, F, Cui, H, Wang, C, Wang, Y, Zhu, W, Deng, H et al (2023). Comparison of supercritical fluid
chromatography-tandem mass spectrometry and liquid chromatography-tandem mass spectrometry
for the stereoselective analysis of chlorfenvinphos and dimethylvinphos in tobacco. J Sep Sci,
€2300449. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37582637

Wu, G, Gong, S, He, Y, & Liu, D. (2023). Smoking is associated with elevated blood level of volatile
organic compounds: a population-based analysis of NHANES 2017-2018. Arch Public Health, 81(1),
55. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37055810

Picanco, IMA, Limberger, RP, & Apel, MA. (2022). Uncovering cloves: characterization of volatile
compounds present in clove cigarettes. Toxicol Res (Camb), 11(6), 987-1002. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36569486

Kenwood BM, Zhu W, Zhang L, Bhandari D, and Blount BC. Cigarette smoking is associated with
acrylamide exposure among the U.S. Population: Nhanes 2011-2016. Environmental research,
2022:112774. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35074357

Junco JG, Chapman GM, Bravo Cardenas R, Watson CH, and Valentin-Blasini L. Quantification of
nitromethane in mainstream smoke using gas chromatography and tandem mass spectrometry.
Toxicology Reports, 2021; 8:405-10. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33717993

Espenship M, Silva LK, Smith MM, Capella KM, Reese CM, et al. Nitromethane exposure from
Tobacco smoke and diet in the U.S. Population: Nhanes, 2007 - 2012. Environmental Science &
Technology, 2019. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30672285

Marchese S, Polo A, Ariano A, Velotto S, Costantini S, et al. Aflatoxin b1 and m1: Biological properties
and their involvement in cancer development. Toxins (Basel), 2018; 10(6). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29794965

Mojska H, Gielecinska I, and Cendrowski A. Acrylamide content in cigarette mainstream smoke and
estimation of exposure to acrylamide from tobacco smoke in Poland. Ann Agric Environ Med, 2016;
23(3):456-61. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27660868

Xiang Z, Cai K, Zhou S, Geng Z, and Pan W. Analysis of nitrogenous organic compounds from
mainstream cigarette smoke using low-temperature solvent extraction followed by comprehensive
two-dimensional gas chromatography with high-resolution time-of-flight mass spectrometry. Journal
of Separation Science, 2015. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25962488

Wang X, Guo J, Shang J, Ding L, Zhao G, et al. Determination of nitroalkanes in mainstream cigarette
smoke by heart-cutting multidimensional gas chromatography system coupled with mass
spectrometry detection. Journal of Chromatography A, 2015. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26603996

Chagovets V, Kononikhin A, Starodubtseva N, Ding J, Chen H, et al. Letter: Comparison of pyridine
and pyrazine derivatives distributions in exhaled breath and exhaled breath condensate after
smoking. Eur J Mass Spectrom (Chichester, Eng), 2015; 21(6):829-32. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26764312

40



https://www.ncbi.nlm.nih.gov/pubmed/37582637
https://www.ncbi.nlm.nih.gov/pubmed/37055810
https://www.ncbi.nlm.nih.gov/pubmed/36569486
https://www.ncbi.nlm.nih.gov/pubmed/35074357
https://www.ncbi.nlm.nih.gov/pubmed/33717993
https://www.ncbi.nlm.nih.gov/pubmed/30672285
https://www.ncbi.nlm.nih.gov/pubmed/29794965
http://www.ncbi.nlm.nih.gov/pubmed/27660868
http://www.ncbi.nlm.nih.gov/pubmed/25962488
http://www.ncbi.nlm.nih.gov/pubmed/26603996
http://www.ncbi.nlm.nih.gov/pubmed/26764312

Novak BJ, Meinardi S, and Blake DR. Methyl chloride and the U.S. Cigarette. Nicotine & Tobacco
Research, 2008; 10(11):1621-5. Available from:
http://www.informaworld.com/smpp/content~content=a905081554~db=all~order=page

International Agency for Research on Cancer. Monographs on the evaluation of carcinogenic risks to
humans: Some naturally occurring substances: Food items and constituents, heterocyclic aromatic
amines and mycotoxins., 56 Lyon, France: IARC, 1993. Available from:
https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-On-The-ldentification-Of-

Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-ltems-And-

Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993.

12.4.3.10 Inorganics

Mocniak, L., Bitzer, Z., Goel, R, Muscat, JE, Foulds, J, Elias, RJ, & Richie, JP. (2024). Free Radicals in
Little Cigar Mainstream Smoke and the Potential Influence of Flavoring Chemicals on Free Radical
Production. Chem Res Toxicol, 37(7), 1121-1128. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38953874

Mehrparvar AH, Ghanbari L, Mirmohammadi SJ, Zare Sakhvidi MJ, Vakili M, et al. The effect of water-
pipe and cigarette smoking on exhaled nitric oxide. International Journal of Preventive Medicine,
2022; 13:79. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35706853

Ai J, Hassink M, Taylor KM, Deycard VN, Hearn B, et al. Hydrogen cyanide and aromatic amine yields
in the mainstream smoke of 60 little cigars. Chemical Research in Toxicology, 2022. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35612471

Merianos AL, Jandarov RA, Cataletto M, and Mahabee-Gittens EM. Tobacco smoke exposure and
fractional exhaled nitric oxide levels among U.S. Adolescents. Nitric Oxide, 2021; 117:53-9. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/34688860

Zaga V, Cattaruzza MS, Martucci P, Pacifici R, Trisolini R, et al. The “polonium in vivo” study:
Polonium-210 in bronchial lavages of patients with suspected lung cancer. Biomedicines, 2020; 9(1).
Available from: https://www.ncbi.nlm.nih.gov/pubmed/33374630

Sharifi M, Donisa C, and Joza P. A sensitive and quantitative isotope-dilution lc-ms/ms method for
analysis of hydrazine in Tobacco smoke. Journal of Chromatographic Science, 2019. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31711231

Laking GR. Human exposure to radioactivity from tobacco smoke: Systematic review. Nicotine &
Tobacco Research, 2019; 21(9):1172-80. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30060241

Dorey A, Scheerlinck P, Nguyen H, and Albertson T. Acute and chronic carbon monoxide toxicity from
Tobacco smoking. Mil Med, 2019. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31670370

Inaba Y, Uchiyama S, and Kunugita N. Spectrophotometric determination of ammonia levels in
tobacco fillers of and sidestream smoke from different cigarette brands in Japan. Environmental
Health and Preventive Medicine, 2018; 23(1):15. Available from:
https://pubmed.ncbi.nlm.nih.gov/29703135/

41


http://www.informaworld.com/smpp/content~content=a905081554~db=all~order=page
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993
https://www.ncbi.nlm.nih.gov/pubmed/38953874
https://www.ncbi.nlm.nih.gov/pubmed/35706853
https://www.ncbi.nlm.nih.gov/pubmed/35612471
https://www.ncbi.nlm.nih.gov/pubmed/34688860
https://www.ncbi.nlm.nih.gov/pubmed/33374630
https://www.ncbi.nlm.nih.gov/pubmed/31711231
https://www.ncbi.nlm.nih.gov/pubmed/30060241
https://www.ncbi.nlm.nih.gov/pubmed/31670370
https://pubmed.ncbi.nlm.nih.gov/29703135/

Inaba Y, Uchiyama S, and Kunugita N. Spectrophotometric determination of ammonia levels in
tobacco fillers of and sidestream smoke from different cigarette brands in Japan. Environmental
Health and Preventive Medicine, 2018; 23(1):15. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29703135

Watson CV, Feng J, Valentin-Blasini L, Stanelle R, and Watson CH. Method for the determination of
ammonia in mainstream cigarette smoke using ion chromatography. PloS One, 2016;
11(7):e0159126. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27415766

Wang Y, Liu M, Zhu Y, Cheng K, Da W, et al. Identifying the tobacco related free radicals by upcc-
gtof-ms with radical trapping method in mainstream cigarette smoke. Talanta, 2016; 160:106-12.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/27591593

Tobacco laboratory Network. Determination of nicotine and carbon monoxide in mainstream
cigarette smoke under intense smoking conditions. SOP 10.Geneva: WHO, 2016. Available from:
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-
nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions.

Watson CV, Valentin-Blasini L, Damian M, and Watson CH. Method for the determination of
ammonium in cigarette tobacco using ion chromatography. Regulatory Toxicology and
Pharmacology, 2015; 72(2):266-70. Available from: http://www.ncbi.nIlm.nih.gov/pubmed/25934256

Mahernia S, Amanlou A, Kiaee G, and Amanlou M. Determination of hydrogen cyanide concentration
in mainstream smoke of tobacco products by polarography. J Environ Health Sci Eng, 2015; 13:57.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/26225214

Gondal MA, Habibullah YB, Oloore LE, and Igbal MA. Determination of carcinogenic fluorine in
cigarettes using pulsed uv laser-induced breakdown spectroscopy. Appl Opt, 2015; 54(17):5560-7.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/26192861

Zhang ZW, Xu YB, Wang CH, Chen KB, Tong HW, et al. Direct determination of hydrogen cyanide in
cigarette mainstream smoke by ion chromatography with pulsed amperometric detection. Journal of
Chromatography A, 2011; 1218(7):1016-9. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/21238972

van Amsterdam J, Sleijffers A, van Spiegel P, Blom R, Witte M, et al. Effect of ammonia in cigarette
tobacco on nicotine absorption in human smokers. Food and Chemical Toxicology, 2011;
49(12):3025-30. Available from: https://www.ncbi.nlm.nih.gov/pubmed/22001171

Mottier N, Jeanneret F, and Rotach M. Determination of hydrogen cyanide in cigarette mainstream
smoke by Ic/ms/ms. Journal of AOAC International, 2010; 93(3):1032-8. Available from:
http://www.atypon-link.com/AOAC/doi/pdf/10.5555/ja0i.93.3.1032?cookieSet=1

International Agency for Research on Cancer. Monographs on the evaluation of carcinogenic risks to
humans: Some naturally occurring substances: Food items and constituents, heterocyclic aromatic
amines and mycotoxins., 56 Lyon, France: IARC, 1993. Available from:
https://publications.iarc.fr/Book-And-Report-Series/larc-Monographs-On-The-ldentification-Of-

Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-ltems-And-

Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993.

42


https://www.ncbi.nlm.nih.gov/pubmed/29703135
http://www.ncbi.nlm.nih.gov/pubmed/27415766
http://www.ncbi.nlm.nih.gov/pubmed/27591593
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions
https://www.who.int/publications/i/item/standard-operating-procedure-for-determination-of-nicotine-and-carbon-monoxide-in-mainstream-cigarette-smoke-under-intense-smoking-conditions
http://www.ncbi.nlm.nih.gov/pubmed/25934256
http://www.ncbi.nlm.nih.gov/pubmed/26225214
http://www.ncbi.nlm.nih.gov/pubmed/26192861
https://www.ncbi.nlm.nih.gov/pubmed/21238972
https://www.ncbi.nlm.nih.gov/pubmed/22001171
http://www.atypon-link.com/AOAC/doi/pdf/10.5555/jaoi.93.3.1032?cookieSet=1
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Some-Naturally-Occurring-Substances-Food-Items-And-Constituents-Heterocyclic-Aromatic-Amines-And-Mycotoxins-1993

International Agency for Research on Cancer. Agents classified by the IARC monographs, volumes 1-
129. Lyon, France: IARC, Available from: https://monographs.iarc.who.int/list-of-classifications.

12.4.3.11 Metals, metalloids and radionuclides

Zhao, F, Chen, JX, Xu, H, Han, Y, Zhou, M, Wang, G et al. (2024). Arsenite Antiporter PvACR3 Driven
by Its Native Promoter Increases Leaf Arsenic Accumulation in Tobacco. Environ Sci Technol,
58(26), 11534-11541. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38865317

Ibrahim, AE, Alamir, SG, Al-Omairi, M, Salman, Bl, Batakoushy, HA, Hegazy, MM, & Al-Harrasi, A.
(2024). Tracking the Variations in Trace and Heavy Elements in Smoking Products Marketed in Oman
and Egypt: Risk Assessment After Implementation of Constraining Protocols. Biol Trace Elem Res.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38656680

Su, X, Narayanan, M, Shi, X, Chen, X, Li, Z, & Ma, Y. (2024). Mitigating heavy metal accumulation in
tobacco: Strategies, mechanisms, and global initiatives. Sci Total Environ, 926, 172128. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/38565350

Morillas, H, Gallego-Cartagena, E, & Upasen, S. (2024). Metals, nonmetals and metalloids in cigarette
smoke as hazardous compounds for human health. Sci Total Environ, 923, 171351. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38432370

Oner, F, Mazlumoglu, MR, Kurt, O, Kurt, N, & Ucuncu, H. (2024). Quantification of Heavy Metals in
the Nasal Turbines of Smokers and Nonsmokers. Laryngoscope. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38529719

Alkufi, AA, Oleiwi, MH, & Abojassim, AA. (2024). Comparison of Heavy Metals in Urine Samples of
Smoker and Non-smoker Persons. Biol Trace Elem Res. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38386229

Mashal, LA, Buss, FM, & Thabayneh, KM. (2024). (210)Po and (210)Pb radioactivity levels in local and
imported tobacco used in Palestine and Jordan. Radiat Environ Biophys. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/38411924

Farag, AGA, Badr, EA, Kholif, AOA, Khalifa, MN, & Ghanem, MMM. (2024). Serum and Seminal
Plasma Levels of Lead and Arsenic in Cigarette Smokers and Their Relation to the Semen Parameters.
Biol Trace Elem Res. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38180596

Felix, AT, & Ntarisa, AV. (2023). Review of natural radioactivity in tobacco cigarette brands. J Environ
Radioact, 272, 107348. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/38043217

Hac, P, Rutkowska, M, Cieslik, BM & Konieczka, P. (2023). Estimation of smokers' exposure to
mercury from combustible tobacco products, based on the approach used in food consumers'
exposure estimation. Food Chem Toxicol, 114053. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37739052

Hasan, M, Hossain, MM, Abrarin, S, Kormoker, T, Billah, MM, Bhuiyan, MKA et al. (2023). Heavy
metals in popularly sold branded cigarettes in Bangladesh and associated health hazards from
inhalation exposure. Environ Sci Pollut Res Int. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37644270

43


https://monographs.iarc.who.int/list-of-classifications
https://www.ncbi.nlm.nih.gov/pubmed/38865317
https://www.ncbi.nlm.nih.gov/pubmed/38656680
https://www.ncbi.nlm.nih.gov/pubmed/38565350
https://www.ncbi.nlm.nih.gov/pubmed/38432370
https://www.ncbi.nlm.nih.gov/pubmed/38529719
https://www.ncbi.nlm.nih.gov/pubmed/38386229
https://www.ncbi.nlm.nih.gov/pubmed/38411924
https://www.ncbi.nlm.nih.gov/pubmed/38180596
https://www.ncbi.nlm.nih.gov/pubmed/38043217
https://www.ncbi.nlm.nih.gov/pubmed/37739052
https://www.ncbi.nlm.nih.gov/pubmed/37644270

Piasek, M, Skrgatic, L, Sulimanec, A, Orct, T, Sekovanic, A, Kovacic, J et al. (2023). Effects of Maternal
Cigarette Smoking on Trace Element Levels and Steroidogenesis in the Maternal-Placental-Fetal Unit.
Toxics, 11(8) Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37624219

Lin, W. (2023). Comparison of urine heavy metals in exclusive menthol and non-menthol cigarette
users by race/ethnicity: The 2015-2016 National Health and Nutrition Examination Survey Special
Sample. Tob Prev Cessat, 9, 22. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37389307

Baghery, F, Lau, LDW, Mohamadi, M, Vazirinejad, R, Ahmadi, Z, Javedani, H et al. (2023). Risk of
urinary tract cancers following arsenic exposure and tobacco smoking: a review. Environ Geochem
Health. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/37248359

Jia, XH, Li, YF, Fan, YG, Zhou, QH, Zhao, FH., Qiao, Y. L., & Lalley, M. (2023). Effect of Arsenic Exposure
and Cigarette Smoking on Total and Cause-Specific Mortality: An Occupational Cohort With 27
Follow-up Years. J Occup Environ Med, 65(3), 217-223. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36868862

Kim, B, Rhie, M, Park, S, Kim, HS, & Kwon, JA. (2023). Nonlinear Associations between Blood
Cadmium Concentration and Thyroid Hormones According to Smoking Status in Korean Adults: The
Korea National Health and Nutrition Examination Survey (KNHANES). Toxics, 11(2). Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36851004

Kim, J, Song, H, Lee, J, Kim, YJ, Chung, HS, Yu, JM et al. (2023). Smoking and passive smoking
increases mortality through mediation effect of cadmium exposure in the United States. Sci Rep,
13(1), 3878. Retrieved from_https://www.ncbi.nlm.nih.gov/pubmed/36890267

Jung, CC, Syu, ZH, Chou, CC, & Huang, YT. (2023). A study to characterize the lead isotopic fingerprint
in PM(2.5) emitted from incense stick and cigarette burning. Environ Sci Pollut Res Int. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/36929257

Sekovanic, A, Dorotic, A, Pasalic, D, Orct, T, Kljakovic-Gaspic, Z, Grgec, AS et al. (2022). The effects of
maternal cigarette smoking on cadmium and lead levels, miRNA expression and biochemical
parameters across the feto-placental unit. Heliyon, 8(12), e12568. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36636214

Day, PL, Wermers, M, Pazdernik, V, Jannetto, PJ, & Bornhorst, JA. (2022). Detection of Cadmium and
Lead in Kidney Stones. Associations with Patient Demographics, Stone Composition, and Smoking. J
Appl Lab Med. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36575923

Lau, LD, Willems, A, & Scardamaglia, L. (2022). Keratinocyte cancer in chronic smokers: is this arsenic
exposure? Med J Aust. Retrieved from _https://www.ncbi.nlm.nih.gov/pubmed/36458983

Kozak, K, & Antosiewicz, DM. (2022). Tobacco as an efficient metal accumulator. Biometals.
Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/36097238

Skalny AV, Serebryansky EP, Korobeinikova TV, Tsatsakis A, Vardavas C, et al. Smoking is associated
with altered serum and hair essential metal and metalloid levels in women. Food and Chemical
Toxicology, 2022:113249. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35728725

44


https://www.ncbi.nlm.nih.gov/pubmed/37624219
https://www.ncbi.nlm.nih.gov/pubmed/37389307
https://www.ncbi.nlm.nih.gov/pubmed/37248359
https://www.ncbi.nlm.nih.gov/pubmed/36868862
https://www.ncbi.nlm.nih.gov/pubmed/36851004
https://www.ncbi.nlm.nih.gov/pubmed/36890267
https://www.ncbi.nlm.nih.gov/pubmed/36929257
https://www.ncbi.nlm.nih.gov/pubmed/36636214
https://www.ncbi.nlm.nih.gov/pubmed/36575923
https://www.ncbi.nlm.nih.gov/pubmed/36458983
https://www.ncbi.nlm.nih.gov/pubmed/36097238
https://www.ncbi.nlm.nih.gov/pubmed/35728725

Hac PJ, Cieslik BM, and Konieczka P. Review of cigars and cigar-type products as potential sources of
consumer exposure to heavy metals. J Environ Sci Health C Toxicol Carcinog, 2022; 40(2):172-96.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/35895917

Al Mutairi MA, Al Herbish HA, Al-Ajmi RS, Alhazmi HZ, Al-Dhelaan RA, et al. Analyzing pesticides and
metal(loid)s in imported tobacco to saudi arabia and risk assessment of inhalation exposure to
certain metals. Inhalation Toxicology, 2022; 34(3-4):68-79. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/35262446

Vlachou C, Vejdovszky K, Wolf J, Steinwider J, Fuchs K, et al. Toxicological approaches for the
guantitative inhalation risk assessment of toxic metals from tobacco smoke: Application on the
deterministic and probabilistic inhalation risk assessment of cadmium for austrian smokers.
Inhalation Toxicology, 2021; 33(4):128-42. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33957849

Salahel Din K. (210)pb and (210)po concentration levels in tobacco products and resulting radiation
dose for egyptian smokers. Radiat Environ Biophys, 2021. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33730309

Roselli C, Fagiolino I, Desideri D, Sisti D, and Meli MA. Assessment of the release of metals from
cigarette butts into the environment. PloS One, 2021; 16(11):e0260111. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34793538

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8601425/pdf/pone.0260111.pdf

Qamar W, Altamimi MA, Rehman MU, Ali N, Imam F, et al. Toxicological interaction between
tobacco smoke toxicants cadmium and nicotine: An in-vitro investigation. Saudi Journal of Biological
Sciences, 2021; 28(8):4201-9. Available from: https://www.ncbi.nlm.nih.gov/pubmed/34354400

Matassa R, Cattaruzza MS, Sandorfi F, Battaglione E, Relucenti M, et al. Direct imaging evidences of
metal inorganic contaminants traced into cigarettes. ) Hazard Mater, 2021; 411:125092. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/33858086

International Agency for Research on Cancer. IARC monographs on the evaluation of carcinogenic
risks to humans: Arsenic, metals, fibres and dusts. 100C Lyon, France: IARC, 2021. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK304375/.

Ho KJ, Chen TH, Yang CC, Chuang YC, and Chuang HY. Interaction of smoking and lead exposure
among carriers of genetic variants associated with a higher level of oxidative stress indicators. Int J
Environ Res Public Health, 2021; 18(16). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34444074

Fireman Klein E, Klein I, Ephrat O, Dekel Y, Kessel A, et al. Trajectory of inhaled cadmium ultrafine
particles in smokers. BMJ Open Respir Res, 2021; 8(1). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34845007

Dinh QP, Novirsa R, Jeong H, Nugraha WC, Addai-Arhin S, et al. Mercury, cadmium, and lead in
cigarettes from international markets: Concentrations, distributions and absorption ability of filters.
Journal of Toxicological Sciences, 2021; 46(9):401-11. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34470992

45


https://www.ncbi.nlm.nih.gov/pubmed/35895917
https://www.ncbi.nlm.nih.gov/pubmed/35262446
https://www.ncbi.nlm.nih.gov/pubmed/33957849
https://www.ncbi.nlm.nih.gov/pubmed/33730309
https://www.ncbi.nlm.nih.gov/pubmed/34793538
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8601425/pdf/pone.0260111.pdf
https://www.ncbi.nlm.nih.gov/pubmed/34354400
https://www.ncbi.nlm.nih.gov/pubmed/33858086
https://www.ncbi.nlm.nih.gov/books/NBK304375/
https://www.ncbi.nlm.nih.gov/pubmed/34444074
https://www.ncbi.nlm.nih.gov/pubmed/34845007
https://www.ncbi.nlm.nih.gov/pubmed/34470992

Van Duong H, Thanh Nguyen D, Peka A, Toth-Bodrogi E, and Kovacs T. 210po in soil and tobacco
leaves in quang xuong, vietnam and estimation of annual effective dose to smokers. Radiation
Protection Dosimetry, 2020; 192(1):106-12. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33230527

Lisboa TP, Mimura AMS, da Silva JCJ, and de Sousa RA. Chromium levels in Tobacco, filter and ash of
illicit brands cigarettes marketed in Brazil. Journal of analytical toxicology, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31984423

Lee JE, Kim HR, Lee MH, Kim NH, Wang KM, et al. Smoking-related DNA methylation is differentially
associated with cadmium concentration in blood. Biochem Genet, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32347401

Ghanbar-Moghaddam B and Fathivand A. Study of polonium-210 in persian cigarette and Tobacco
crops. Radiat Prot Dosimetry, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33119076

Fresquez MR, Watson CH, Valentin-Blasini L, and Pappas RS. Characterizing the transport of
aluminum, silicon, and titanium-containing particles and nanoparticles in mainstream Tobacco
smoke. Journal of analytical toxicology, 2020. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/33044491

Ahmed AS, Aldubayan MA, Ahmed HA, Refaat AM, Alsalloumi AS, et al. Impact of smoking on heavy
metal contamination and DNA fragmentation. Environmental Science and Pollution Research
International, 2020. Available from: https://www.ncbi.nlm.nih.gov/pubmed/33201507

Zhang P, Huang Z, Ma Y, Li Y, Ali N, et al. On-line detection of radioactive and non-radioactive heavy
metals in tobacco smoke using portable laser-induced breakdown spectroscopy. Analyst, 2019;
144(11):3567-72. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31062786

Repic A, Bulat P, Antonijevic B, Antunovic M, Dzudovic J, et al. The influence of smoking habits on
cadmium and lead blood levels in the serbian adult people. Environmental Science and Pollution
Research International, 2019. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31811606

Ozcan MM, Aljuhaimi F, Uslu N, Ghafoor K, Mohamed Ahmed IA, et al. Distribution of heavy metal
and macroelements of Indian and imported cigarette brands in turkey. Environmental Science and
Pollution Research International, 2019. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31368072

Kim K, Melough MM, Vance TM, Kim D, Noh H, et al. The relationship between zinc intake and
cadmium burden is influenced by smoking status. Food and Chemical Toxicology, 2019; 125:210-6.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/30615956

Cheng LC, Lin CJ, Liu HJ, and Li LA. Health risk of metal exposure via inhalation of cigarette
sidestream smoke particulate matter. Environmental Science and Pollution Research International,
2019; 26(11):10835-45. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30778946

Ratelle M, Li X, and Laird BD. Cadmium exposure in first nations communities of the northwest
territories, Canada: Smoking is a greater contributor than consumption of cadmium-accumulating
organ meats. Environ Sci Process Impacts, 2018. Available from:

https://www.ncbi.nlm.nih.gov/pubmed/30221302
46



https://www.ncbi.nlm.nih.gov/pubmed/33230527
https://www.ncbi.nlm.nih.gov/pubmed/31984423
https://www.ncbi.nlm.nih.gov/pubmed/32347401
https://www.ncbi.nlm.nih.gov/pubmed/33119076
https://www.ncbi.nlm.nih.gov/pubmed/33044491
https://www.ncbi.nlm.nih.gov/pubmed/33201507
https://www.ncbi.nlm.nih.gov/pubmed/31062786
https://www.ncbi.nlm.nih.gov/pubmed/31811606
https://www.ncbi.nlm.nih.gov/pubmed/31368072
https://www.ncbi.nlm.nih.gov/pubmed/30615956
https://www.ncbi.nlm.nih.gov/pubmed/30778946
https://www.ncbi.nlm.nih.gov/pubmed/30221302

Ganguly K, Levanen B, Palmberg L, Akesson A, and Linden A. Cadmium in tobacco smokers: A
neglected link to lung disease? European Respiratory Review: An Official Journal of the European
Respiratory Society, 2018; 27(147). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29592863

Cuello-Nunez S, Benning J, Liu C, Branton P, Hu J, et al. Fractionation of cadmium in tobacco and
cigarette smoke condensate using xanes and sequential leaching with icp-ms/ms. Analytical and
Bioanalytical Chemistry, 2018. Available from: https://www.ncbi.nlm.nih.gov/pubmed/30094791

Ates Alkan F, Karis D, Cakmak G, and Ercan AM. Analysis of the relationship between hemorheologic
parameters, aluminum, manganese, and selenium in smokers. Biol Trace Elem Res, 2018. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/29704205

Richter P, Faroon O, and Pappas RS. Cadmium and cadmium/zinc ratios and Tobacco-related
morbidities. Int J Environ Res Public Health, 2017; 14(10). Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28961214

Pinto E, Cruz M, Ramos P, Santos A, and Almeida A. Metals transfer from tobacco to cigarette smoke:
Evidences in smokers’ lung tissue. J Hazard Mater, 2017; 325:31-5. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27914289

Liu H, Zhang Y, Zhou X, You X, Shi Y, et al. Source identification and spatial distribution of heavy
metals in tobacco-growing soils in shandong province of China with multivariate and geostatistical
analysis. Environmental Science and Pollution Research International, 2017; 24(6):5964-75. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/28070814

Benson NU, Anake WU, Adedapo AE, Fred-Ahmadu OH, and Ayejuyo OO. Toxic metals in cigarettes
and human health risk assessment associated with inhalation exposure. Environ Monit Assess, 2017;
189(12):619. Available from: https://www.ncbi.nlm.nih.gov/pubmed/29119337

Aoki Y, Yee J, and Mortensen ME. Blood cadmium by race/hispanic origin: The role of smoking.
Environmental research, 2017; 155:193-8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/28231546

Tiwari M, Sahu SK, Bhangare RC, and Pandit GG. Polonium in size fractionated mainstream cigarette
smoke, predicted deposition and associated internal radiation dose. J Environ Radioact, 2016; 162-
163:251-7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27294663

Pappas RS, Halstead MM, and Watson CH. Electron microscopic analysis of silicate and calcium
particles in cigarette smoke tar. Int J Respir Pulm Med, 2016; 3(1). Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27158665

Meltzer HM, Alexander J, Brantsaeter AL, Borch-lohnsen B, Ellingsen DG, et al. The impact of iron
status and smoking on blood divalent metal concentrations in Norwegian women in the hunt2 study.
J Trace Elem Med Biol, 2016. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27108098

Kubalek D, Sersa G, Strok M, Benedik L, and Jeran Z. Radioactivity of cigarettes and the importance
of (210)po and thorium isotopes for radiation dose assessment due to smoking. J Environ Radioact,
2016; 155-156:97-104. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26942842

47


https://www.ncbi.nlm.nih.gov/pubmed/29592863
https://www.ncbi.nlm.nih.gov/pubmed/30094791
https://www.ncbi.nlm.nih.gov/pubmed/29704205
https://www.ncbi.nlm.nih.gov/pubmed/28961214
http://www.ncbi.nlm.nih.gov/pubmed/27914289
https://www.ncbi.nlm.nih.gov/pubmed/28070814
https://www.ncbi.nlm.nih.gov/pubmed/29119337
http://www.ncbi.nlm.nih.gov/pubmed/28231546
http://www.ncbi.nlm.nih.gov/pubmed/27294663
http://www.ncbi.nlm.nih.gov/pubmed/27158665
http://www.ncbi.nlm.nih.gov/pubmed/27108098
http://www.ncbi.nlm.nih.gov/pubmed/26942842

Rubio Armendariz C, Garcia T, Soler A, Gutierrez Fernandez AJ, Glez-Weller D, et al. Heavy metals in
cigarettes for sale in spain. Environmental research, 2015; 143(Pt A):162-9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26492401

Pappas RS, Gray N, Gonzalez-Jimenez N, Fresquez M, and Watson CH. Triple quad-icp-ms
measurement of toxic metals in mainstream cigarette smoke from spectrum research cigarettes.
Journal of analytical toxicology, 2015. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/26359486

Afridi HI, Talpur FN, Kazi TG, and Brabazon D. Estimation of aluminum, arsenic, lead and nickel status
in the samples of different cigarettes and their effect on human health of Irish smoker hypertensive
consumers. Clin Lab, 2015; 61(9):1147-56. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/26554233

Matsunaga Y, Agaku IT, and Vardavas Cl. The association between cigarette rod length, slim design,
and blood cadmium levels among U.S. Smokers: Nhanes 1999-2010. Prev Med, 2014; 65:87-91.
Available from: http://www.sciencedirect.com/science/article/pii/S0091743514001522

Caruso RV, O’Connor RJ, Stephens WE, Cummings KM, and Fong GT. Toxic metal concentrations in
cigarettes obtained from U.S. Smokers in 2009: Results from the International Tobacco Control (itc)
United States survey cohort. Int J Environ Res Public Health, 2014; 11(1):202-17. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/24452255

Arain SS, Kazi TG, Arain AJ, Afridi HI, Brahman KD, et al. Evaluated the levels of lead and cadmium in
scalp hair of adolescent boys consuming different smokeless Tobacco products with related to
controls. Biol Trace Elem Res, 2014. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25537077

Arain SS, Gul Kazi T, Afridi HI, Brahman KD, NaEemuliah, et al. Arsenic content in smokeless tobacco
products consumed by the population of pakistan: Related health risk. Journal of AOAC
International, 2014; 97(6):1662-9. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25632442

Ajab H, Yaqub A, Malik SA, Junaid M, Yasmeen S, et al. Characterization of toxic metals in tobacco,
tobacco smoke, and cigarette ash from selected imported and local brands in pakistan.
ScientificWorldJournal, 2014; 2014:413614. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/24672317

Afridi HI, Talpur FN, Kazi TG, and Brabazon D. Assessment of toxic elements in the samples of
different cigarettes and their effect on the essential elemental status in the biological samples of
Irish hypertensive consumers. ] Hum Hypertens, 2014. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25273861

Takeuchi C, Correa-Afonso A, Pedrazzi H, Dinelli W, and Palma-Dibb R. Deposition of lead and
cadmium released by cigarette smoke in dental structures and resin composite. Microscopy
Research and Technique, 2010; [Epub ahead of print]. Available from:
http://onlinelibrary.wiley.com/doi/10.1002/jemt.20903/full

Perez-Bernal J, Amigo J, Fernandez-Torres R, Bello M, and Callejon-Mochon M. Trace-metal
distribution of cigarette ashes as marker of tobacco brands. Forensic Science International, 2010;
204(1-3):119-25. Available from:

48


http://www.ncbi.nlm.nih.gov/pubmed/26492401
http://www.ncbi.nlm.nih.gov/pubmed/26359486
http://www.ncbi.nlm.nih.gov/pubmed/26554233
http://www.sciencedirect.com/science/article/pii/S0091743514001522
http://www.ncbi.nlm.nih.gov/pubmed/24452255
http://www.ncbi.nlm.nih.gov/pubmed/25537077
http://www.ncbi.nlm.nih.gov/pubmed/25632442
http://www.ncbi.nlm.nih.gov/pubmed/24672317
http://www.ncbi.nlm.nih.gov/pubmed/25273861
http://onlinelibrary.wiley.com/doi/10.1002/jemt.20903/full

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&Ilist uid
s=20554412

Moeller D and Sun L. Chemical and radioactive carcinogens in cigarettes: Associated health impacts
and responses of the tobacco industry, U.S. Congress, and federal regulatory agencies. Health
Physics, 2010; 99(5):674-9. Available from: http://journals.lww.com/health-
physics/pages/articleviewer.aspx?year=2010&issue=11000&article=00009&type=abstract

Afridi H, Kazi T, Kazi N, Jamali M, Arain M, et al. Evaluation of cadmium, lead, nickel and zinc status in
biological samples of smokers and nonsmokers hypertensive patients. Journal of Human
Hypertension, 2010; 24(1):34-43. Available from:
http://www.nature.com/jhh/journal/v24/n1/full/jhh200939a.html

Papastefanou C. Radioactivity of tobacco leaves and radiation dose induced from smoking. Int J
Environ Res Public Health, 2009; 6(2):558-67. Available from: http://www.mdpi.com/1660-

4601/6/2/558

Massadeh A, Gharibeh A, Omari K, Al-Momani |, Alomari A, et al. Simultaneous determination of cd,
pb, cu, zn, and se in human blood of jordanian smokers by icp-oes. Biological Trace Element
Research, 2009; 133(1):1-11. Available from:
http://www.springerlink.com/content/7020123023174710/fulltext.html

Martin C, Antonini J, and Doney B. A case report of elevated blood cadmium. Occupational Medicine,
2009; 59(2):130-2. Available from: http://occmed.oxfordjournals.org/cgi/content/full/59/2/130

Kazi T, Wadhwa S, Afridi H, Kazi N, Kandhro G, et al. Interaction of cadmium and zinc in biological
samples of smokers and chewing tobacco female mouth cancer patients. Journal of Hazardous
Materials, 2009; 176(1-3):985-91. Available from: http://www.ncbi.nlm.nih.gov/pubmed/20031315

Cox L. Could removing arsenic from tobacco smoke significantly reduce smoker risks of lung cancer?
Risk Analysis 2008; 29(1):3—17. Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.1539-
6924.2008.01145.x/full

Tso TC, Harley N, and Alexander LT. Source of lead-210 and polonium-210 in tobacco. Science, 1966;
153(3738):880-2. Available from: https://www.ncbi.nlm.nih.gov/pubmed/5914751

12.4.3.12 Additives and flavours (refers to section 12.6)

12.4.4 Emission from tobacco that is not combusted (set alight)

Cao, Y, Liu, X, Hu, Z, Li, J, Chen, X, Xiong, Y et al. (2024). Assessing nicotine pharmacokinetics of
new generation tobacco products and conventional cigarettes: a systematic review and meta-
analysis. Nicotine Tob Res. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/39162577

12.4.4.1 Emissions from waterpipes

Kassem, NOF, Strongin, RM, Stroup, AM, Brinkman, MC, El-Hellani, A, Erythropel, HC et al. (2024).
Toxicity of Waterpipe Tobacco Smoking: The Role of Flavors, Sweeteners, Humectants, and
Charcoal. Toxicol Sci. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/39037923

49


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20554412
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=20554412
http://journals.lww.com/health-physics/pages/articleviewer.aspx?year=2010&issue=11000&article=00009&type=abstract
http://journals.lww.com/health-physics/pages/articleviewer.aspx?year=2010&issue=11000&article=00009&type=abstract
http://www.nature.com/jhh/journal/v24/n1/full/jhh200939a.html
http://www.mdpi.com/1660-4601/6/2/558
http://www.mdpi.com/1660-4601/6/2/558
http://www.springerlink.com/content/7020123023174710/fulltext.html
http://occmed.oxfordjournals.org/cgi/content/full/59/2/130
http://www.ncbi.nlm.nih.gov/pubmed/20031315
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2008.01145.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.2008.01145.x/full
https://www.ncbi.nlm.nih.gov/pubmed/5914751
https://www.ncbi.nlm.nih.gov/pubmed/39162577
https://www.ncbi.nlm.nih.gov/pubmed/39037923

Almomen, S, Aldossari, M, Khaleel, Y, Altamimi, M, Alharbi, O, Alsuwaydani, A et al. (2023).
Effect of glycerol concentration on levels of toxicants emissions from water-pipe tobacco
smoking (WTS). BMC Public Health, 23(1), 1858. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37749520

Abadi, DRV, Tahmasbizadeh, M, Arfaeinia, H, Masjedi, MR, Ramavandi, B, & Poureshgh, Y. (2022).
Biomonitoring of unmetabolized polycyclic aromatic hydrocarbons (PAHSs) in urine of
waterpipe/cigarette cafe workers. Environ Sci Pollut Res Int. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36306072

Bakker-‘t Hart IME, Bakker F, Pennings JLA, Weibolt N, Eising S, et al. Flavours and flavourings in
waterpipe products: A comparison between tobacco, herbal molasses and steam stones. Tobacco
Control, 2022. Available from: https://www.ncbi.nlm.nih.gov/pubmed/35241500

Jaccard G, Tafin Djoko D, Korneliou A, and Belushkin M. Analysis of waterpipe aerosol
constituents in accordance with the ISO standard 22486. Toxicology Reports, 2020; 7:1344-9.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/33102137

El Hourani M, Salman R, Talih S, Saliba NA, and Shihadeh A. Does the bubbler scrub key toxicants
from waterpipe tobacco smoke?: Measurements and modeling of co, no, pah, nicotine, and

particulate matter uptake. Chemical Research in Toxicology, 2020; 33(3):727-30. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31957423

Rezk-Hanna M and Benowitz NL. Cardiovascular effects of hookah smoking: Potential implications
for cardiovascular risk. Nicotine & Tobacco Research, 2019; 21(9):1151-61. Available from:
https://pubmed.ncbi.nlm.nih.gov/29660041/

El Hourani M, Talih S, Salman R, Karaoghlanian N, Karam E, et al. Comparison of co, pah, nicotine,
and aldehyde emissions in waterpipe tobacco smoke generated using electrical and charcoal
heating methods. Chemical Research in Toxicology, 2019; 32(6):1235-40. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/31038931

Shihadeh A, Schubert J, Klaiany J, El Sabban M, Luch A, et al. Toxicant content, physical properties
and biological activity of waterpipe tobacco smoke and its tobacco-free alternatives. Tobacco
Control, 2015; 24 Suppl 1:i22-i30. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25666550

Schubert J, Hahn J, Dettbarn G, Seidel A, Luch A, et al. Mainstream smoke of the waterpipe: Does
this environmental matrix reveal as significant source of toxic compounds? Toxicology letters,
2011; 205(3):279-84. Available from: https://www.ncbi.nlm.nih.gov/pubmed/21712083

Cobb C, Ward KD, Maziak W, Shihadeh AL, and Eissenberg T. Waterpipe tobacco smoking: An
emerging health crisis in the United States. American Journal of Health Behavior, 2010; 34(3):275-
85. Available from: https://www.ncbi.nlm.nih.gov/pubmed/20001185

50


https://www.ncbi.nlm.nih.gov/pubmed/37749520
https://www.ncbi.nlm.nih.gov/pubmed/36306072
https://www.ncbi.nlm.nih.gov/pubmed/35241500
https://www.ncbi.nlm.nih.gov/pubmed/33102137
https://www.ncbi.nlm.nih.gov/pubmed/31957423
https://pubmed.ncbi.nlm.nih.gov/29660041/
https://www.ncbi.nlm.nih.gov/pubmed/31038931
https://www.ncbi.nlm.nih.gov/pubmed/25666550
https://www.ncbi.nlm.nih.gov/pubmed/21712083
https://www.ncbi.nlm.nih.gov/pubmed/20001185

Monzer B, Sepetdjian E, Saliba N, and Shihadeh A. Charcoal emissions as a source of co and
carcinogenic pah in mainstream narghile waterpipe smoke. Food and Chemical Toxicology, 2008;
46(9):2991-5. Available from: https://www.ncbi.nlm.nih.gov/pubmed/18573302

Shihadeh A. Investigation of mainstream smoke aerosol of the argileh water pipe. Food and
Chemical Toxicology, 2003; 41(1):143-52. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/12453738

12.4.4.2 Emissions from heated tobacco (‘heat-not-burn’) products

Wen, Z, Li, X, Gu, X, Zhang, W, Pang, Y, Jiang, X et al. (2022). Online analysis of chemical
composition and size distribution of fresh cigarette smoke emitted from a heated tobacco
product. MethodsX, 9, 101912. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/36385917

Salman R, Talih S, El-Hage R, Haddad C, Karaoghlanian N, et al. Free-base and total nicotine,

reactive oxygen species, and carbonyl emissions from iqos, a heated tobacco product. Nicotine &
Tobacco Research, 2019; 21(9):1285-8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/30476301

Davis B, Williams M, and Talbot P. Igos: Evidence of pyrolysis and release of a toxicant from
plastic. Tobacco Control, 2019; 28(1):34-41. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29535257

Leigh NJ, Palumbo MN, Marino AM, O’Connor RJ, and Goniewicz ML. Tobacco-specific

nitrosamines (tsna) in heated tobacco product iqos. Tobacco Control, 2018; 27(Suppl 1):s37-s8.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/30242043
Farsalinos KE, Yannovits N, Sarri T, Voudris V, and Poulas K. Nicotine delivery to the aerosol of a

heat-not-burn tobacco product: Comparison with a tobacco cigarette and e-cigarettes. Nicotine &
Tobacco Research, 2018; 20(8):1004-9. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/28637344

Eaton D, Jakaj B, Forster M, Nicol J, Mavropoulou E, et al. Assessment of tobacco heating product

thp1.0. Part 2: Product design, operation and thermophysical characterisation. Regulatory
Toxicology and Pharmacology, 2018; 93:4-13. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/29080851

Food & Drug Administration. Pmta cover sheet: Technical project lead review for iqos Tobacco
heating system (ths). FDA, 2017. Available from: https://www.fda.gov/media/124247/download.
Auer R, Concha-Lozano N, Jacot-Sadowski |, Cornuz J, and Berthet A. Heat-not-burn tobacco
cigarettes: Smoke by any other name. JAMA Internal Medicine, 2017; 177(7):1050-2. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/28531246

Lopez AA, Hiler M, Maloney S, Eissenberg T, and Breland AB. Expanding clinical laboratory

tobacco product evaluation methods to loose-leaf tobacco vaporizers. Drug and Alcohol
Dependence, 2016; 169:33-40. Available from: https://www.ncbi.nlm.nih.gov/pubmed/27768968
Forster M, Liu C, Duke MG, McAdam KG, and Proctor CJ. An experimental method to study
emissions from heated tobacco between 100-200 degrees c. Chemistry Central Journal, 2015;
9:20. Available from: http://www.ncbi.nlm.nih.gov/pubmed/25941536

51


https://www.ncbi.nlm.nih.gov/pubmed/18573302
https://www.ncbi.nlm.nih.gov/pubmed/12453738
https://www.ncbi.nlm.nih.gov/pubmed/36385917
https://www.ncbi.nlm.nih.gov/pubmed/30476301
https://www.ncbi.nlm.nih.gov/pubmed/29535257
https://www.ncbi.nlm.nih.gov/pubmed/30242043
https://www.ncbi.nlm.nih.gov/pubmed/28637344
https://www.ncbi.nlm.nih.gov/pubmed/29080851
https://www.fda.gov/media/124247/download
https://www.ncbi.nlm.nih.gov/pubmed/28531246
https://www.ncbi.nlm.nih.gov/pubmed/27768968
http://www.ncbi.nlm.nih.gov/pubmed/25941536

Stapleton JA, Russell MAH, Sutherland G, and Feyerabend C. Nicotine availability from eclipse
tobacco-heating cigarette. Psychopharmacology, 1998; 139(3):288-90. Available from:
http://www.springerlink.com/content/xpj7bt8hbl3m3c8r/

12.4.4.3 Emission from smokeless tobacco

Edwards, SH, Hassink, M, Taylor, KM, & Vu, AT. (2023). Variation of Benzo[a]pyrene, NNN,
and NNK Levels in 16 Commercial Smokeless Tobacco Products. Chem Res Toxicol. Retrieved
from https://www.ncbi.nlm.nih.gov/pubmed/36638203

Wilhelm J, Mishina E, Viray L, Paredes A, and Pickworth WB. The pH of smokeless tobacco
determines nicotine buccal absorption: Results of a randomized crossover trial. Clinical
Pharmacology and Therapeutics, 2022; 111(5):1066-74. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/34826137

Xia B, Blount BC, Guillot T, Brosius C, Li Y, et al. Tobacco-specific nitrosamines (NNAL, nnn, nat,
and nab) exposures in the US population assessment of Tobacco and health (path) study wave
1 (2013-2014). Nicotine & Tobacco Research, 2021; 23(3):573-83. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32716026

Miller JH, Danielson T, Pithawalla YB, Brown AP, Wilkinson C, et al. Method development and

validation of dissolution testing for nicotine release from smokeless tobacco products using
flow-through cell apparatus and uplc-pda. Journal of Chromatography B: Analytical
Technologies in the Biomedical and Life Sciences, 2020; 1141:122012. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/32065955

Cheng YC, Reyes-Guzman CM, Christensen CH, Rostron BL, Edwards KC, et al. Biomarkers of
exposure among adult smokeless tobacco users in the population assessment of Tobacco and

health study (wave 1, 2013-2014). Cancer Epidemiology, Biomarkers & Prevention, 2020;
29(3):659-67. Available from: https://www.ncbi.nlm.nih.gov/pubmed/31988072
Prasad GL, Jones BA, Chen P, and Gregg EO. A cross-sectional study of biomarkers of exposure

and effect in smokers and moist snuff consumers. Clinical Chemistry and Laboratory Medicine,
2016; 54(4):633-42. Available from: https://www.ncbi.nlm.nih.gov/pubmed/26495926
Hatsukami DK, Stepanov |, Severson H, Jensen JA, Lindgren BR, et al. Evidence supporting

product standards for carcinogens in smokeless tobacco products. Cancer Prevention
Research (Philadelphia, Pa.), 2015; 8(1):20-6. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/25524878

McAdam KG, Faizi, A., Kimpton, H., Porter, A., Rodu, B. Polycyclic aromatic hydrocarbons in US

and sewdish smokelss tobacco products. Chemistry Central Journal, 2013; 7.

Stepanov |, Villalta P, Knezevich A, Jensen J, Hatsukami D, et al. Analysis of 23 polycyclic
aromatic hydrocarbons in smokeless tobacco by gas chromatography-mass spectrometry.
Chemical Research in Toxicology, 2010; 23(1):66-73. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/19860436

Boffetta P and Straif K. Use of smokeless tobacco and risk of myocardial infarction and stroke:

Systematic review with meta-analysis. British Medical Journal (Clinical Research ed), 2009;
339:b3060. Available from: http://www.ncbi.nlm.nih.gov/entrez/pubmed19690343
Stepanov |, Jensen J, Hatsukami D, and Hecht S. New and traditional smokeless tobacco:

Comparison of toxicant and carcinogen levels. Nicotine & Tobacco Research, 2008;
52


http://www.springerlink.com/content/xpj7bt8hbl3m3c8r/
https://www.ncbi.nlm.nih.gov/pubmed/36638203
https://www.ncbi.nlm.nih.gov/pubmed/34826137
https://www.ncbi.nlm.nih.gov/pubmed/32716026
https://www.ncbi.nlm.nih.gov/pubmed/32065955
https://www.ncbi.nlm.nih.gov/pubmed/31988072
https://www.ncbi.nlm.nih.gov/pubmed/26495926
https://www.ncbi.nlm.nih.gov/pubmed/25524878
http://www.ncbi.nlm.nih.gov/pubmed/19860436
http://www.ncbi.nlm.nih.gov/entrez/pubmed19690343

10(12):1773-82. Available from:
http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200802443544
Stepanov |, Jensen J, Hatsukami D, and Hecht SS. Tobacco-specific nitrosamines in new
tobacco products. Nicotine & Tobacco Research, 2006; 8(2):309-13. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16766423

McNeill A, Bedi R, Islam S, Alkhatib MN, and West R. Levels of toxins in oral tobacco products
in the UK. Tobacco Control, 2006; 15(1):64-7. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/16436408

World Health Organization and International Agency for Research on Cancer. IARC

monographs on the evaluation of carcinogenic risks to humans. Vol. 85: Betel-quid and areca-
nut chewing and some areca-nut-derived nitrosamines. Summary of data reported and
evaluation. Lyon: IARC, 2004. Available from:
http://monographs.iarc.fr/ENG/Monographs/vol85/volume85.pdf.

Chapman S and Wakefield M. Tobacco control advocacy in Australia: Reflections on 30 years
of progress. Health Education and Behavior, 2001; 28(3):274-89. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/11380049

Tomar SL and Henningfield JE. Review of the evidence that pH is a determinant of nicotine

dosage from oral use of smokeless tobacco. Tobacco Control, 1997; 6(3):219-25. Available
from: https://www.ncbi.nlm.nih.gov/pubmed/9396107
Brunnemann KD and Hoffmann D. Chemical composition of smokeless tobacco products in

Smokeless tobacco or health: An international perspective. Smoking and tobacco control
monograph no. 2 Bethesda, MA: National Cancer Institute, Department of Health and Human
Services; 1992. Available from: https://cancercontrol.cancer.gov/sites/default/files/2020-
08/m02 complete.pdf.

Benowitz NL. Pharmacology of smokeless tobacco use: Nicotine addiction and nicotine—

related health consequences, in Smokeless tobacco or health: An international perspective.
Smoking and tobacco control monograph no. 2 Bethesda, MA: National Cancer Institute,
Department of Health and Human Services; 1992. Available from:
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m02 complete.pdf.

News:

12.4 Emissions from tobacco products

World Health Organization. Report on the scientific basis of tobacco product regulation: Fifth report
of a WHO study group. WHO, 2015. Last update: Viewed Available from:
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllo

wed=y.

World Health Organization. Partial guidelines for implementation of articles 9 and 10 of the WHO
Framework Convention on Tobacco Control. 2013. Last update: Viewed Available from:
https://www.who.int/fctc/guidelines/Guideliness Articles 9 10 rev 240613.pdf.

Administration FaD. Harmful and potentially harmful constituents in Tobacco products and Tobacco
smoke: Established list Federal Register / Vol. 77, No. 64 / Tuesday, April 3, 2012 / Notices Silver
Spring, Maryland: Food and Drug Administration, U.S. Department of Health and Human Services,
2012. Last update: 07/07/2017 Viewed 25/07/2017. Available from:

53


http://www.informaworld.com/smpp/content~db=all?content=10.1080/14622200802443544
http://www.ncbi.nlm.nih.gov/pubmed/16766423
https://www.ncbi.nlm.nih.gov/pubmed/16436408
http://monographs.iarc.fr/ENG/Monographs/vol85/volume85.pdf
https://www.ncbi.nlm.nih.gov/pubmed/11380049
https://www.ncbi.nlm.nih.gov/pubmed/9396107
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m02_complete.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m02_complete.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-08/m02_complete.pdf
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllowed=y
https://www.who.int/fctc/guidelines/Guideliness_Articles_9_10_rev_240613.pdf

http://www.fda.gov/downloads/TobaccoProducts/Labeling/RulesRegulationsGuidance/UCM297981.
pdf.

12.4.1 What is tobacco smoke?

Mohammadi D. Guilty pleasures: Just how bad is social smoking?, in New Scientist2015: London: UK.
Available from: https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-just-how-
bad-is-social-smoking/.

Ontario Ministry of Health, Collaborative Change, and BBDO. Ontario ministry of health: Social
smoking. Collaborative Change 2013. Last update: Unknown; Viewed 14 September 2018. Available
from: http://www.collaborativechange.org.uk/collaborative-change-tackle-social-

smoking/?doing wp cron=1536449645.9569699764251708984375

12.4.1.1 Particles and gases in tobacco smoke

12.4.1.2 Mainstream smoke, sidestream smoke and secondhand smoke
Mohammadi D. Guilty pleasures: Just how bad is social smoking?, in New Scientist2015: London:
UK. Available from: https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-
just-how-bad-is-social-smoking/.
Ontario Ministry of Health, Collaborative Change, and BBDO. Ontario ministry of health: Social
smoking. Collaborative Change 2013. Last update: Unknown; Viewed 14 September 2018.
Available from: http://www.collaborativechange.org.uk/collaborative-change-tackle-social-
smoking/?doing wp cron=1536449645.9569699764251708984375.

12.4.2 What happens when tobacco products are burned?
12.4.2.1 Pyrolysis

12.4.2.2 Combustion

12.4.2.3 Formation of smoke in cigarettes

12.4.2.4 Formation of smoke in other types of combusted tobacco products
Mottola G. 10 things every cigar smoker should know. 2017. Last update: Viewed Available from:
https://www.cigaraficionado.com/article/10-things-every-cigar-smoker-should-know-19531.

12.4.3 Chemicals that are emitted from combusted tobacco products

Bevan L. 7 poisons you consume every time you smoke, and you thought it’s just Tobacco. The Epoch
Times, 2019. Available from: https://www.theepochtimes.com/7-poisons-you-consume-every-time-
you-smoke-and-you-thought-its-just-tobacco 2975549.html

Food and Drug Administration. Harmful and potentially harmful constituents in tobacco products
and tobacco smoke: Established list. 2012. Last update: Viewed Available from:
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-

harmful-constituents-tobacco-products-and-tobacco-smoke-established-list.

Federal Trade Commission. Tar, nicotine and carbon monoxide of the smoke of 1252 varieties of
domestic cigarette for the year 1997. 1999. Last update: Viewed accessed September 1999.
Available from: www.ftc.gov.

National Cancer Institute. Tobacco tar. NCI Dictionaries: NCI, Last update: Viewed Available from:
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/tobacco-tar.

54


http://www.fda.gov/downloads/TobaccoProducts/Labeling/RulesRegulationsGuidance/UCM297981.pdf
http://www.fda.gov/downloads/TobaccoProducts/Labeling/RulesRegulationsGuidance/UCM297981.pdf
https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-just-how-bad-is-social-smoking/
https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-just-how-bad-is-social-smoking/
http://www.collaborativechange.org.uk/collaborative-change-tackle-social-smoking/?doing_wp_cron=1536449645.9569699764251708984375
http://www.collaborativechange.org.uk/collaborative-change-tackle-social-smoking/?doing_wp_cron=1536449645.9569699764251708984375
https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-just-how-bad-is-social-smoking/
https://www.newscientist.com/article/mg22630233-800-guilty-pleasures-just-how-bad-is-social-smoking/
http://www.collaborativechange.org.uk/collaborative-change-tackle-social-smoking/?doing_wp_cron=1536449645.9569699764251708984375
http://www.collaborativechange.org.uk/collaborative-change-tackle-social-smoking/?doing_wp_cron=1536449645.9569699764251708984375
https://www.cigaraficionado.com/article/10-things-every-cigar-smoker-should-know-19531
https://www.theepochtimes.com/7-poisons-you-consume-every-time-you-smoke-and-you-thought-its-just-tobacco_2975549.html
https://www.theepochtimes.com/7-poisons-you-consume-every-time-you-smoke-and-you-thought-its-just-tobacco_2975549.html
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list
http://www.ftc.gov/
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/tobacco-tar

12.4.3.1 Nicotine and other alkaloids
Rogers K. Alkaloid. Britannica, 2002. Last update: Viewed Available from:
https://www.britannica.com/science/alkaloid.

12.4.3.2 Aldehydes

Stainton LH. Scientists help id new cancer-causing agent in Tobacco smoke. NJ Spotlight, 2018.
Available from: http://www.njspotlight.com/stories/18/06/21/rutgers-scientist-helps-id-new-
cancer-causing-agent-in-tobacco-smoke/

Food and Drug Administration. Harmful and potentially harmful constituents in tobacco products
and tobacco smoke: Established list. 2012. Last update: Viewed Available from:
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-

harmful-constituents-tobacco-products-and-tobacco-smoke-established-list.

Rogers K. Aldehyde: Chemical compound. Britannica, 2008. Last update: Viewed Available from:
https://www.britannica.com/science/aldehyde.

The Editors of Encyclopaedia Britannica. Formaldehyde: Chemical compound. Britannica, 1998. Last
update: Viewed Available from: https://www.britannica.com/science/formaldehyde.

12.4.3.3 Aromatic amines

12.4.3.4 Hydrocarbons
Carey FA and Rogers K. Hydrocarbon: Chemical compound. Britannica, 2008. Last update: Viewed
Available from: https://www.britannica.com/science/hydrocarbon.

12.4.3.5 Heterocyclic aromatic amines
Heterocyclic amine. Comprehensive toxicology 2010. Last update: Viewed Available from:
https://www.sciencedirect.com/topics/medicine-and-dentistry/heterocyclic-amine.

12.4.3.6 Polycyclic aromatic hydrocarbons (PAH)

Centers for Disease Control and Prevention. Polycyclic aromatic hydrocarbons (pahs) factsheet.
2017. Last update: Viewed Available from:

https://www.cdc.gov/biomonitoring/PAHs FactSheet.html.

12.4.3.7 N-nitrosamines

Centers for Disease Control and Prevention. NNAL (4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol)
factsheet. CDC, 2017. Last update: Viewed Available from:
https://www.cdc.gov/biomonitoring/NNAL FactSheet.html.

12.4.3.8 Phenols

12.4.3.9 Other carbon-based (organic) compounds

Food & Drug Administration. Food for human consumption (continued) part 189 -- substances
prohibited from use in human food. 2020. Last update: Viewed Available from:
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=189.130.

Centers for Disease Control and Prevention. Acrylamide factsheet. CDC, 2017. Last update: Viewed
Available from: https://www.cdc.gov/biomonitoring/Acrylamide FactSheet.html.

55


https://www.britannica.com/science/alkaloid
http://www.njspotlight.com/stories/18/06/21/rutgers-scientist-helps-id-new-cancer-causing-agent-in-tobacco-smoke/
http://www.njspotlight.com/stories/18/06/21/rutgers-scientist-helps-id-new-cancer-causing-agent-in-tobacco-smoke/
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list
https://www.fda.gov/tobacco-products/rules-regulations-and-guidance/harmful-and-potentially-harmful-constituents-tobacco-products-and-tobacco-smoke-established-list
https://www.britannica.com/science/aldehyde
https://www.britannica.com/science/formaldehyde
https://www.britannica.com/science/hydrocarbon
https://www.sciencedirect.com/topics/medicine-and-dentistry/heterocyclic-amine
https://www.cdc.gov/biomonitoring/PAHs_FactSheet.html
https://www.cdc.gov/biomonitoring/NNAL_FactSheet.html
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=189.130
https://www.cdc.gov/biomonitoring/Acrylamide_FactSheet.html

12.4.3.10 Inorganics

12.4.3.11 Metals, metalloids and radionuclides

12.4.3.12 Additives and flavours (refers to section 12.6)
12.4.4 Emission from tobacco that is not combusted (set alight)
12.4.4.1 Emissions from waterpipes

12.4.4.2 Emissions from heated tobacco (‘heat-not-burn’) products
World Health Organization. Heated tobacco products information sheet. WHO, 2020. Viewed:
Available from: https://www.who.int/publications/i/item/WHO-HEP-HPR-2020.2.

Philip Morris International. Iqos heated tobacco products. Last update: Viewed Available from:
https://www.pmi.com/smoke-free-products/igos-our-tobacco-heating-system.

Ploom UK. What are heated tobacco / t-vapour products? : JTI UK, Last update: Viewed Available
from: https://www.ploom.co.uk/fag/9/.

12.4.4.3 Emission from smokeless tobacco

Australian Competition & Consumer Commission. Smokeless tobacco products. Last update: Viewed
Available from: https://www.productsafety.gov.au/products/health-lifestyle/personal/tobacco-
related-products/smokeless-tobacco-products.

World Health Organization. Report on the scientific basis of tobacco product regulation: Fifth report
of a WHO study group. WHO, 2015. Last update: Viewed Available from:
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllo

wed=y.

56


https://www.who.int/publications/i/item/WHO-HEP-HPR-2020.2
https://www.pmi.com/smoke-free-products/iqos-our-tobacco-heating-system
https://www.ploom.co.uk/faq/9/
https://www.productsafety.gov.au/products/health-lifestyle/personal/tobacco-related-products/smokeless-tobacco-products
https://www.productsafety.gov.au/products/health-lifestyle/personal/tobacco-related-products/smokeless-tobacco-products
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/161512/9789241209892.pdf?sequence=1&isAllowed=y

