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OVERVIEW AND HISTORY OF 
ELECTRONIC NICOTINE DELIVERY 
SYSTEMS 



What’s in a Name? 
•Electronic Nicotine Delivery Systems (ENDS) 
•Electronic Nicotine Delivery Device (ENDD) 
•Electronic Cigarette 
•E-cigarette 
•E-cig 
•Personal Vaporizer 
 

“Smokers” are now “vapers,” who, instead of identifying themselves 
with a particular brand of cigarette, identify themselves by the type of 
e-cigarette they use and the flavors they prefer. 

Barbeau, A.,  Burda, J., Siegel, M. (2013). Perceived efficacy of e-cigarettes versus nicotine replacement therapy among successful e-
cigarette users: a qualitative approach. Addiction Science & Clinical Practice , 8(5).  

Presenter
Presentation Notes
List goes from more formal to less formal.  Can use terms interchangeably.  Other forms of ENDS do exist, such as cigars and pipes, but e-cigarettes have far and away been the predominant form used, and that’s what this presentation focuses on.  Read lower part of screen.  Common names of e-cigarette brands are Blu Cigs, South Beach Smoke, EverSmoke, Green Smoke, Eco Smoke, Cirrus, Victory E-Cigarette, Envy, Red Dragon, Krave, Smoking Everywhere, ProSmoke, Pro Vape…and the list goes on.  Vaping is when you inhale the vapors of an electronic cigarette.



Who Invented the E-Cigarette? 
•Hon Lik, a Chinese pharmacist 
from Beijing, is generally credited 
with inventing e-cigarettes as 
they exist in their current form in 
2003 while working for  Golden 
Dragon Holdings, which later 
changed its name to Ruyan, 
which means "Resembling 
smoking.” 
•Ruyan began marketing e-cigs in 
China in 2004, and soon after 
began exporting them to Europe 
and the US. 

Foulds, J., Veldheer, S., Berg, A. (2011). Electronic cigarettes (e-cigs): views of aficionados and clinical/public health perspectives. 
International Journal of Clinical Practicei, 65(10):1037-42. 
Henningfield, J. E., Zaatan, G. S. (2010) Electronic nicotine delivery systems: emerging science foundation for policy. Tobacco 
Control, 19(2):89-90. 
 

Presenter
Presentation Notes
International patent for e-cig awarded to Ruyan in 2007.
Marketing to Europe in 2006.
Marketing to US in 2007.

http://www.ncbi.nlm.nih.gov.lp.hscl.ufl.edu/pubmed/21801287


Little-Known Trivia…Who ELSE (Maybe  
Invented the E-Cigarette? 

•In 1963, Herbert A. Gilbert filed a 
patent for a smokeless non-
tobacco cigarette with the US 
Patent Office, and two years later, 
his patent was accepted.  

Tenk, J. (2009). New Invention of 1963: The Smokeless Non-Tobacco Cigarette. Retrieved 5/27/13 from http://www.e-
cig.org/2009/11/07/new-invention-of-1963-the-smokeless-non-tobacco-cigarette/   



COMPONENTS AND USE OF  
E-CIGARETTE DEVICES 



What’s in an E-Cigarette? 
•Cartridge—typically contains a 
mixture of nicotine (up to 20 mg); 
propylene glycol (used to make 
“artificial smoke” in theatrical 
productions); and other 
chemicals, which can include 
flavorings (often known 
collectively as “e-juice” or “e-
liquid” by users) 
•Battery 
•Electronic Heating Element 
 
 

Cobb, N. K ., Abrams, D. B.. (2011). E-cigarette or drug-delivery device? Regulating novel nicotine products. The New England 
Journal of Medicine, 365(193-195). 
Kuschner, W. G., Reddy, S., Mehrotra, N., Paintal, H.S. (2011). Electronic cigarettes and thirdhand tobacco smoke: two emerging 
health care challenges for the primary care provider. International Journal of General Medicine, 4(115-120). 
 
 

Presenter
Presentation Notes
E-cigs are basically plastic tubes with parts inside that are designed to mimic the effective and efficient nicotine delivery system of a cigarette without the harmful cigarette smoke. Though there are some differences among the manufacturers as to how they put together their products, they typically have the same general set of parts. The nicotine-containing cartridge is near the mouthpiece and contains nicotine, though some cartridges are marked as containing no nicotine, theoretically for use when a person is attempting to achieve nicotine cessation, though as we’ll talk about in a bit, e-cigarettes do not have approval as cessation aids.  As a quick reminder, nicotine is a stimulant and a highly addictive drug found in tobacco that affects the central and peripheral nervous systems.  Smoking tobacco provides almost instant gratification, as the nicotine deposits in the alveoli, is absorbed into the arterial circulation, and reaches the brain within seconds, causing pleasure, appetite suppression, arousal, reduction in anxiety, and other gratifying effects.  The New England Journal of Medicine states that cigarettes are “the most addictive drug of abuse, eclipsing cocaine and heroin in terms of users’ reported difficult in abstaining.”  A smoker typically takes in 1 to 2 mg of nicotine per cigarette.  Nicotine is very toxic at higher doses.  For instance, a lethal dose for a child is estimated to be 10 mg and for an adult is estimated as 60 mg.  Some e-cigs require refill kits for the cartridges, some of which contain up to a gram of nicotine per bottle.  The nicotine isn’t the only thing in the cartridge.  It’s part of a mixture that also contains propylene glycol (artificial smoke) and other chemicals. This liquid mixture sits within a plastic fibrous sponge that is in the cartridge, and sometimes flavorings like chocolate, coffee, fruit, and tobacco are added to entice users.  Some newer models of e-cigs look less like cigarettes and more like other items.  [Click to advance to extra pics.]  Here is the more traditional e-cig look and a more recent look.  What’s it mimic?  A pen.  Others are different colors…sleek in design…some with digital displays that include features such as number of puffs taken and a warning indicator if the unit is overheating.



How Does an E-Cigarette Work? 
•The user inhales on the 
mouthpiece, which activates the 
flow trigger (and LED light as 
applicable) in the device. 
• The battery sends a current to 
the heating element, which heats 
and vaporizes the contents of the 
cartridge. 
•The user breathes in the vapor 
mist. 
 
 

Cobb, N. K ., Abrams, D. B.. (2011). E-cigarette or drug-delivery device? Regulating novel nicotine products. The New England 
Journal of Medicine, 365(193-195). 
Kuschner, W. G., Reddy, S., Mehrotra, N., Paintal, H.S. (2011). Electronic cigarettes and thirdhand tobacco smoke: two emerging 
health care challenges for the primary care provider. International Journal of General Medicine, 4(115-120). 
 
 

Presenter
Presentation Notes
The e-cigarette is a pneumatic, or breath activated, device. Some e-cigs have LED lights that light up when the user inhales as another way that the e-cig mimics conventional cigarettes.  When the user inhales, the flow trigger and LED light are activated, and then the heating element heats up the mixture in the cartridge (in some e-cigs, this is based on negative pressure causing the circuit to close), causing it to vaporize the contents of the cartridge.  The user then breathes in the resultant vapor mist. Some models require the user to press a power switch, which must be held down during operation.  E-cigs routinely have lithium-ion rechargeable batteries, which are charged through an AC outlet, car charger socket, or USB.  New e-cig users often purchase starter kits, which can range from $20 to $170.  Some manufacturers also sell portable charging cases, which have a large battery that in turn charges smaller batteries for individual cigarettes.



PREVALENCE DATA 



Adult Awareness and Use 

Zhu S-H, Gamst A, Lee M, Cummins S, Yin L, et al. (2013) The Use and Perception of Electronic Cigarettes and Snus among the U.S. 
Population . PLoS ONE 8(10): e79332. doi:10.1371/journal.pone.0079332 
King, B. B.,Alam, S., Promoff, G, Arrazola, R., Dube, S. R. (2013) Awareness and Ever Use of Electronic Cigarettes Among U.S. Adults, 
2010-2011. Nicotine Tobacco Research, 15(9): 1623-7. 
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Presenter
Presentation Notes
Finally getting some solid data on use and awareness. “This study, based on a national probability sample, found
that three quarters of the U.S. adult population have heard about e-cigarettes, and approximately 8% of them have
experimented with e-cigarettes.”

That 75% of U.S. population reported being aware of e-cigarettes
is somewhat surprising, given that the survey was
conducted before the onset of any major paid media promotion
by large tobacco companies. E-cigarettes are presumably
mostly of interest to current smokers, or about 20% of the U.S.
population [50]. This survey found that almost 90% of current
smokers have heard about them, but even two-thirds of never
smokers reported having heard of e-cigarettes. When asked
about where they have heard about these products, television
tops the list. Internet, which we suspected to be a major driver
for the spread of information about e-cigarettes [12,54], ranks
third on the list.
Since there is little data indicating major television
advertising paid for by e-cigarette manufacturers before this
survey was conducted (in February-March, 2012), the high
level of awareness attributed to television suggests that the
products might have garnered considerable earned media
attention. Earned media includes national news programs or
health programs that discuss the pros and cons of e-cigarettes
[55-58]. It also includes celebrity endorsements on popular TV
talk shows [34,35]. And it could include many local television
and radio programs, which feed from these national news
programs [59-61]. There is, however, no formal documentation
of exactly how often this took place, and survey respondents
might have based their report on what was most salient in their
memory, not what was most frequent.


Other resource just in case: Popova, L., Ling, P. M. (2013) Alternative Tobacco Product Use and Smoking Cessation: A National Study.  American Journal of Public Health, In Press.




Adult Awareness and Use 

Zhu S-H, Gamst A, Lee M, Cummins S, Yin L, et al. (2013) The Use and Perception of Electronic Cigarettes and Snus among the U.S. 
Population . PLoS ONE 8(10): e79332. doi:10.1371/journal.pone.0079332 
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‘Among current smokers, over 30% have ever used e-cigarettes. Of those who have ever tried
e-cigarettes, about 18% are currently using them.”

Study showed that women were significantly more likely to have tried e-cigarettes than men.  Also, almost half of current smokers (49.5%) were susceptible to using e-cigarettes in the future.


“E-cigarettes are presumably mostly of interest to current smokers, or about 20% of the U.S.
population [50]. This survey found that almost 90% of current
smokers have heard about them, but even two-thirds of never
smokers reported having heard of e-cigarettes. When asked
about where they have heard about these products, television
tops the list. Internet, which we suspected to be a major driver
for the spread of information about e-cigarettes [12,54], ranks
third on the list.
Since there is little data indicating major television
advertising paid for by e-cigarette manufacturers before this
survey was conducted (in February-March, 2012), the high
level of awareness attributed to television suggests that the
products might have garnered considerable earned media
attention. Earned media includes national news programs or
health programs that discuss the pros and cons of e-cigarettes
[55-58]. It also includes celebrity endorsements on popular TV
talk shows [34,35]. And it could include many local television
and radio programs, which feed from these national news
programs [59-61]. There is, however, no formal documentation
of exactly how often this took place, and survey respondents
might have based their report on what was most salient in their
memory, not what was most frequent.






U.S. Youth Use 
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Centers for Disease Control and Prevention. (2013) E-cigarette use more than doubles among U.S. middle and high school students 
from 2011-2012. Retrieved from http://www.cdc.gov/media/releases/2013/p0905-ecigarette-use.html 
 
 

Ever Tried 

Presenter
Presentation Notes
MS went from 1.4% in 2011 to 2.7% in 2012
HS went from 4.7% in 2011 to 10% in 2012

“These data show a dramatic rise in usage of e-cigarettes by youth, and this is cause for great concern as we don’t yet understand the long-term effects of these novel tobacco products,” said Mitch Zeller, director of FDA’s Center for Tobacco Products. “These findings reinforce why the FDA intends to expand its authority over all tobacco products and establish a comprehensive and appropriate regulatory framework to reduce disease and death from tobacco use.”



Florida Youth Use 
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2012 Florida Youth Tobacco Survey, http://www.floridahealth.gov/reports-and-data/survey-data/fl-youth-tobacco-
survey/reports/index.html 
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Presentation Notes
Among high school students who have ever smoked a cigarette, 15.7% are current e-cigarette users, and 35.7% have ever tried an e-cigarette.

Among current high school smokers, 36.2% are current e-cigarette users and 58.9% have tried an e-cigarette.



Florida Youth Use 

58.9% 63.6% 

83.3% 84.9% 

0.0%
10.0%
20.0%
30.0%
40.0%
50.0%
60.0%
70.0%
80.0%
90.0%

Ever Used E-cigaretttes Current E-cigarette User

Current Smoker

Ever Smoked

2012 Florida Youth Tobacco Survey, http://www.floridahealth.gov/reports-and-data/survey-data/fl-youth-tobacco-
survey/reports/index.html 

High School Students 

Presenter
Presentation Notes
Among high school students who have ever used an e-cigarette, 58.9% are current smokers, and 83.3% have ever tried a cigarette.

Among current e-cigarette users, 63.6% are current smokers, and 84.9% have tried a cigarette.



Florida Youth Use 
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2012 Florida Youth Tobacco Survey, http://www.floridahealth.gov/reports-and-data/survey-data/fl-youth-tobacco-
survey/reports/index.html 
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Presentation Notes
Among high school students who have never smoked a cigarette, 2.7% have ever tried an e-cigarette and 1.1% are current e-cigarette users.



Where Have You Seen E-cigs for Sale? 
 
 
 

 
 
 
 

 
 

•Online 
•Convenience Stores 
•Pharmacies 
•Big Box Stores 
•Malls 
•Tobacco Specialty Shops 
•Liquor/Beverage Stores 
•Grocery Stores 
•Television 
 
 
 

 
 

Presenter
Presentation Notes
Blu Cigs website said it has over 80,000 distributors in the US.



SCIENTIFIC HEALTH 
ASSESSMENTS AND FINDINGS 



More Information Needed 
•Still in need of safety and 
efficacy data – no long-term 
controlled clinical trials. Most 
research studies conclude by 
noting the need for further 
research 
•Inconsistent nicotine delivery 
and craving suppression 
 

 
 

Eissenberg, T. (2010) Electronic nicotine delivery devices: ineffective nicotine delivery and craving suppression after acute 
administration. (Tobacco Control, 19(87-88). 
Popova, L., Ling, P. M. (2013) Alternative Tobacco Product Use and Smoking Cessation: A National Study.  American Journal of 
Public Health, In Press. 
Vardavas, C. I., Anagnostopoulos, N., Kougia, M., Evangelopoulou, V, Connolly, G. N., Behrakis, P. K. (2012) Impact of Respiratory 
Flow Resistance, Impedance, and Exhaled Nitric Oxide. Chest, 141(6)), 1400-1406. 
 
 
 

•In a study on pulmonary effects 
(Vardavas et al.), 5 minutes of e-
cigarette use led to an increase of 
impedence, peripheral airway 
flow resistance, and oxidative 
stress among healthy smokers. 
 

Presenter
Presentation Notes
Often seen as reduced exposure option even within the realm of tobacco control.  Variability in design might be the cause for inconsistent nicotine delivery.  Some studies have shown little to no nicotine being delivered.  Differences between brands and differences within single e-cigs in terms of inconsistent the further into a cartridge one gets, so to speak.  For some e-cigs, “vapers” have to inhale more deeply and aggressively after the first 10 or so inhalations to get the same amount of nicotine as earlier inhalations.”  Vardavas study tested short-term pulmonary effects…had participants vape for 5 minutes, control group without cartridge included. Lung function assessments of exhaled nitric oxide, dynamic lung volumes, and total respiratory resistances.  Result: 5 mins of e-cig led to increase in impedence, peripheral airway flow resistance, and oxidative stress among healthy smokers. 



More Information Needed 
•Metal and silicate particles  
found in cartomizer and aerosol 
•One study found variations in 
design; ambiguous amounts of 
nicotine per cartridge; insufficient 
labeling of cartridges, wrappers, 
packs; leakiness of cartridges; 
defective parts and operation; 
errors in orders filled; 
incomplete/inaccurate instruction 
manual 
 

 
 

McCauley, L., Markin, C., Hosmer, D. (2012). An Unexpected Consequence of Electronic Digarette Use. (2012). Chest, 141(4), 1110-
1113. 
Trtchounian, A., Talbot, P. (2011). Electronic nicotine delivery systems: is there a need for regulation? Tobacco Control, 20(47-52). 
Vickerman, K. A., Carpenter, K. M., Altman, T., Nash, C. M., Zbikowski, S. M. (2013). Use of Electronic Cigarettes Among State 
Tobacco Cessation Quitline Callers. Nicotine & Tobacco Research, In Press. 
Williams, M., Villarreal, A., Bozhilov, K., Lin, S., Tablot, P. (2013). Metal and Silicate Particles Including Nano Fluid and Aerosol. 
PLoS One, 8(3), e57987. 

•42-year old woman – lipoid 
pneumonia due to recurrent 
exposure to glycerin-based oils in 
e-cigarette nicotine vapor 
•Not legally approved as a 
smoking cessation aid, but some 
smokers view/purchase it as such, 
and evidence is mounting against 
that. 

Presenter
Presentation Notes
One study found metals from the internal components of the EC in the cartomizer contents and aerosols…tin, silver, iron, nickel.
Quitline research from six state quitlines showed that participants who used e-cigarettes were significantly less likely to report tobacco abstinence (30 day point prevalence at 7 month mark) compared with those who had never tried e-cigs.  Study with focus groups showed that some users are happy with continuing to be smoke-free but not nicotine free indefinitely.  Lipoid pheumonia – resolved with discontinuation of e-cigs.




More Information Needed 
•Anecdotal reports of injuries from malfunction of e-cigarettes 

 
 

Presenter
Presentation Notes
More than a few of these cases.  Go to YouTube if you’re inclined to see more.
A Florida man is recovering at a local burn center after suffering severe injuries from an electric cigarette that exploded in his mouth. 
Tom Holloway, 57, of Niceville, Fla., was smoking the e-cigarette Monday night when his wife heard an explosion from their study. She reportedly said it sounded like a firecracker had exploded in the house and she heard him scream, one of Holloway's neighbors told ABC News affiliate WCTI. 
Chief Butch Parker of the North Bay Fire District responded to the call. He said a faulty battery inside the electric cigarette likely caused the accident. Parker described the explosion as if Holloway was holding a "bottle rocket in his mouth." 
"I have never heard of or seen anything like this before," Parker told ABCNews.com. 
Parker said there was no way to recognize the brand of e-cigarette Holloway was smoking, but the battery appeared to be rechargeable lithium because there was a recharging station in the study. 
Holloway, a Vietnam veteran, photographer and father of three, reportedly stopped smoking two years ago and turned to e-cigarettes to kick his smoking habit. 
Parker said the explosion knocked out all Holloway's teeth and part of his tongue. The event also set fire to the room. 




More Information Needed 
•Because of mounting concerns, FDA did preliminary research 
of its own in 2009. 
 
 

•FDA Research 
•http://www.youtube.com/watch?v=t8PqKqlmO4c 
 
 

 

 
 

http://youtu.be/t8PqKqlmO4c
http://www.youtube.com/watch?v=t8PqKqlmO4c


POLICY AND LEGAL RESPONSE 



FDA’s Response 



FDA’s Response 



FDA’s Response 



FDA’s Response 

•FDA attempted to block the import of e-cigarettes, claiming that they 
were “adulterated, misbranded, or unapproved drug-device 
combinations” and should fall under the FDA’s regulatory authority as 
medical devices under the Food, Drug, and Cosmetics Act (FDCA) 
•Sottera, a major importer and distributer of e-cigarettes filed for an 
injunction (Sottera, Inc. v FDA) to block the FDA from regulating e-
cigarettes as drug-device combination products and prevent the 
importation block, arguing that e-cigarettes are tobacco products. 
•End Result: Sottera got the injunction and the FDA only has regulatory 
authority under the Family Smoking Prevention and Control Act of 2009 
(a.k.a. Tobacco Act). 
 

Tebor, J. (2011). Recent Case Developments. American Journal of Law & Medicine, 37 (2011): 194-198. 

Presenter
Presentation Notes
Read from American Journal of Law & Medicine the results.



Subsequent Responses 

•Frequent/Various/State of Flux 
• Countries 
• States 
• Counties/Municipalities 
• E-cigarette Industry 

Presenter
Presentation Notes
Countries: Banned in Austria, Belgium, Canada, Australia (because the nicotine base and e-liquid are classified as a Schedule 7 dangerous poisons, though there is a loophole involving people being able to order three months’ worth for personal use), Denmark, Dubai, France (in public places), Hong Kong, Israel, Jordan, Mexico, Norway, Singapore, Thailand,  and Turkey, and quite a lot of other countries have very strong restrictions on the use and/or importation of e-cigarettes.

States: Banned in California, North Dakota, New Jersey, Utah, Hawaii banned e-cigs on public buses.  Florida is considering a ban on sales to minors.  PUT INFO ABOUT ATTORNEYS GENERAL.

Counties/Municipalities: Over 100, though likely far more.  Boston banned sales to minors and from use in worksites and outdoor areas such as patios. Stores that sell e-cigarettes are required to obtain permits to sell e-cigs just like those required to sell tobacco products. The city of Seattle banned the public use of e-cigarettes in the same places where regular cigarettes are forbidden by state law, so they are not allowed in restaurants, bars, or at work.  American Airlines and DOTs have banned e-cigs from use at work.  Marion County recently passed an ordinance banning sales to minors, smoking e-cigs in places other than where traditional cigarettes are allowed, and placing those products behind the counter in stores so they are less accessible.



E-cigarette Industry/Consumer Responses 



E-cigarette Industry/Consumer Responses 

Presenter
Presentation Notes
CASAA - The Consumer Advocates for Smoke-free Alternatives Association



E-cigarette Industry/Consumer Responses 



MARKETING IMPLICATIONS 



Marketing of Tobacco Products 

•Tobacco products have been banned from advertising in all but certain 
venues for a long time. 
•E-cigarettes are showing up everywhere (television, radio, internet, 
magazines, etc.) 

Tebor, J. (2011). Recent Case Developments. American Journal of Law & Medicine, 37 (2011): 194-198. 

Presenter
Presentation Notes
Restrictions on candy flavorings not enforced.
Restrictions on advertising not enforced.

Current law bans tv and radio ads for cigs, ST, and little cigars but not other tobacco products. CTFK’s vp for research and policy noted that there is little appetite for new advertising bans in Congress. �



Free Promotion 

Presenter
Presentation Notes
Restrictions on candy flavorings not enforced.
Restrictions on advertising not enforced.



THE FUTURE OF E-CIGARETTES 



What Will the Future Hold? 

•Steps tobacco companies could be/are taking 
•Steps the FDA could take 
•Tobacco Free Florida Statement 
 

Presenter
Presentation Notes
A couple of concerns:  Youth and young adults are starting to use e-cigarettes to smoke liquid marijuana, and apparently the vapor masks the typical smell of marijuana, so it’s harder to detect.
http://www.kfvs12.com/story/23964179/e-cigarettes-being-used-to-smoke-marijuana
 
“If large numbers of adult smokers become users of both traditional cigarettes and e-cigarettes — rather than using e-cigarettes to quit cigarettes completely — the net public health effect could be quite negative,” said Tim McAfee, MD MPH, director of the Office on Smoking and Health at CDC.




Q&A 



THANK YOU! 
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