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So What?



Global E-Cigarette Sales Surpass $6 Billion 



E-Cigarettes Are a Pressing Global Health Issue



Youth E-Cigarette Use Surpasses All Other Tobacco Products



E-Cigarettes Are a Pressing Domestic Health Issue



Public Opinion Recommends E-Cigarette Regulation



What Are E-Cigarettes?



E-Cigarettes: Types of Devices

“Cigalikes”

Disposable

Pens Tanks



E-cigarette Liquids

 Available with and without nicotine

 Flavorings

 Carrier liquid is propylene glycol and/or 

glycerin 



How E-Cigarettes Work



What Emissions Do E-Cigarettes 
Produce?



Terminology

• Electronic cigarettes generate a mixture of vapors and aerosols

• A vapor is a gas formed by boiling or evaporating a liquid

• An aerosol is a solid or liquid particle suspended in a gas, usually air 

• Aerosols are measured in micrometers (or microns)

• A human hair is 50 to 100 micrometers (mm) thick

• Note that “aerosol” and “particle” are synonyms, both terms will be 

used inter-changeably 



Composition of E-Cigarette Emissions
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Nicotine Active ingredient ● ● ●

Glycerin and glycol Carrier liquid ● ● ●

Alkylated cyclic compoundsa Artificial flavors ● ● ●

Phenolic compoundsb
Preservative ● ● ●

High molecular weight 

aromaticsc
Artificial colors ●

aEthyl maltol, 2-methyl naphthalene, and 2-tert-butyl-p-cresol present, bBHA

and BHT present, cOnly in “fruit punch” flavored liquid. 



Particle Size of E-cigarette Emissions
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Fruit Punch, Humid Tobacco Pure, Humid

Particle sizes produced by two different e-liquids

• Particles are small (< 1000 nm)

• Size varies with the type of e-liquid used



Why is Particle Size and Concentration Important?

Source: "Diesel Particulate Measurement”

• Size determines where the 

particles deposit in our lungs

• Concentration determines how 

many particles deposit in our 

lungs

• Scientific reasons for understanding  size and concentration of the 

aerosols produced by electronic cigarettes

• The chemical composition of the particles varies with size and 

concentration

• Size and concentration determine the toxicity of the particles.

• User and secondhand exposure is determined by the size, 

concentration, and composition of the particles



What Remains in the User’s Lungs and What is Exhaled?

53%

1%

6%

40%

Respiratory Deposition of 
E-Cigarette Emissions

Exhaled

Head
(nose and throat)

Tracheo-
Bronchial Region

Alveolar Region
(deep lung)

• Model results predicted 47% of inhaled emissions were deposited in the 

lung, mostly in the deep lung (RTI unpublished data)

• Are the potential exhaled electronic cigarette emissions a potential 

second-hand exposure?



Are Secondhand Exposures Possible?

• RTI unpublished data suggests e-cigarette use within a room could cause 

secondhand exposures

• Exhaled e-cigarette vapors from a single user were detected 6 feet away; 

concentrations were 25 times lower than adjacent to the user



Health Implications of E-Cigarettes 
Emissions



Toxicity and Health Effects

• Health effects and toxicity of nicotine are well known

• Toxicity of some ingredients in e-cigarettes are also known

• Ingredients can include known toxicants such as diacetyls (butter 

flavor), cinnaldehyde (cinnamon flavor), etc. 

• Industrial hygiene inhalation toxicology provides scientific basis

• Toxicity of other ingredients are unknown

• Many ingredients classified by FDA as “generally regarded as safe” for 

ingestion

• Inhalation toxicity has not been studied

• Propylene glycol, glycerin, many flavorings, and artificial colors fall into 

this “unknown” category

• Toxicity of by-products from e-cigarette use

• Improper use, user modifications, or poor quality construction can 

cause other toxics to be produced from the e-liquid or device

• Formaldehyde: thermal decomposition of carrier liquid

• Heavy metals: leaching from heating element



Health Risks to Users and Public

Users

• Health risks from inhalation of nicotine, certain ingredients, and some by-

products of use have been established by scientific literature

• Acute and chronic impacts that result from inhalation of high 

concentrations of many common e-liquid ingredients with unknown toxicity 

are unknown

Secondhand exposure

• Research on the potential for secondhand exposure and associated health 

risks has been limited

Tertiary exposure

• Potential exposure to nicotine or other components of e-cigarette 

emissions that deposit on surfaces has not been investigated



Summary



Where are we?

 Science has not kept pace with e-cigarette development and use 

growth to inform policy at the national, state, county, or municipal level

 Areas of most knowledge

– Usage rates in adult and youth populations

– Toxicity of e-cigarette emissions (generically)

 Areas of least knowledge

– Potential for secondary or tertiary exposure

– Acute and chronic health impacts on user or others
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