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What can we learn about setting
performance standards for tobacco
products from differences in their
design, contents, and emissions?
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“The findings and conclusions in this presentation 
have not been formally disseminated by the Centers 
for Disease Control and Prevention and should not 
be construed to represent any agency determination 
or policy.”

Copyright 2007, David L. Ashley, dla1@CDC.GOV



Memorial Day Weekend, 1995
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Total ion chromatograms of volatile compounds
in Philip Morris cigarettes
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Performance standards were focused on smoke taste
and not chemical composition or adulteration

Tobacco companies knew
more about their
competitors’ products

The product standards
were not satisfactorily
addressing the toxicity
of the product that was on the market

Lessons Learned
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Tobacco-Specific
Nitrosamines 

TSNAs are known carcinogens formed from the reaction of
nicotine and related alkaloids and nitrogen oxides

TSNA levels in bright (flue-cured) tobacco are influenced by
exposure of tobacco to nitrogen oxides during curing

TSNA levels result from microbial action during Burley
tobacco curing

Some TSNAs may be formed during smoking and depend
on nitrate levels in the tobacco
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Carcinogenic Nitrosamines in Tobacco
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Mean levels and 95% confidence intervals of tobacco-specific 
nitrosamines in Marlboro and popular non-U.S. brands by 

WHO regions and countries – counterfeits removed
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Cigarettes may contain a mix
of tobacco types

Typical
US blend:

Bright (30-40%)

Burley (20-30%)

Stems (2-10%)

Oriental  (10-15%)

Recon
(Bandcast 5-15%
Paper recon 5-15%)
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Polyaromatic Hydrocarbons
and Tobacco-specific Nitrosamines
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Polyaromatic Hydrocarbons
and Tobacco-specific Nitrosamines
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Volatiles in Smoke 

Considered by some investigators to be the class of chemicals
of most concern 
Cancer Lung Disease Heart Disease
1,3-Butadiene Acrolein Cyanide
Acrylonitrile Acetaldehyde Benzene
Acetaldehyde Formaldehyde
Benzene
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Different charcoal filter designs
for Marlboro Ultrasmooth cigarettes

Philip Morris’ SCoR
(Selected Constituent 
Reduction) Program

Targeting Volatile 
Smoke Components
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Volatile Organics in Mainstream Smoke 

Acrolein in mainstream smoke
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Ventilation decreased machine-measured
delivery of tar and nicotine

Smokers can alter the way they smoke to get
higher delivery of tar, nicotine and other toxic emissions
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Nicotine can exist in different charged states
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Free nicotine (mg/g)
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Skoal Bandits packaging from product purchased in August 2004
(top row) and December 2006 (bottom row).
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Further research is still needed to determine
to what degree product changes will impact
morbidity and mortality from tobacco use.

There are current technologies available 
which can reduce the emissions and contents
of toxic and addictive chemicals in tobacco
products.
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Carcinogenic Nitrosamines in
Marlboro Cigarette Smoke
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