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E-cigarette factsE-cigarette facts

New in the market

Awareness and use growing exponentially

Used by millions, mostly of young age

Nicotine delivery, dealing with behavioral addiction

No tobacco, no combustion

Any regulation should be based on scientific evidence



 NRTs < 6% success rate (Moore et al., BMJ 

2009)

 Oral medications < 20% success rate (Rigotti et 

al., Circulation 2010)

 Smoking the most important controllable-

reversible risk factor for disease

 Quit or die strategy (?)

Why do e-cigarettes exist?Why do e-cigarettes exist?



Safety/risk assessmentSafety/risk assessment

 Laboratory
◦ Chemical
◦ Toxicology

 Clinical
◦ Pathophysiology (short-term)
◦ Epidemiology (long-term)



Safety/risk assessmentSafety/risk assessment



Safety/risk assessmentSafety/risk assessment

 Compared to what?
◦ Clean air?
◦ Using nothing?

E-cigarettes should be marketed for smokers only

It is a substitute for smoking

Users would have been smokers if e-cigarettes did not 

exist



Safety/risk assessmentSafety/risk assessment

 Comparison with smoking

◦ Comparison with other reduced-risk products

◦ Take into consider the pleasure factor-acceptability 

by users



Safety/risk assessmentSafety/risk assessment



Chemical studiesChemical studies

 Nicotine IS NOT the reason for smoking-related disease

 Officially IS NOT a carcinogen (IARC)

 DOES NOT cause lung disease

 Has minimal effect in CVD

 Even in e-cigarettes, it is NOT nicotine but other 

chemicals that may be problematic



Chemical studiesChemical studies

Etter,  Addiction 2014

Daily nicotine intake from e-cigarettes similar 
or lower than smoking



Chemical studiesChemical studies

Nicotine IS NOT delivered at higher doses 
from e-cigarette compared to tobacco

Farsalinos et al.,  Sci Rep 2014



Chemical studiesChemical studies

Nitrosamines are major carcinogens in 
tobacco cigarettes

Farsalinos & Polosa,  Ther Adv Drug Safety 
2014



Chemical studiesChemical studies



Chemical studiesChemical studies

US Pharmacopoeia, 2013



Chemical studiesChemical studies

Farsalinos & Polosa,  Ther Adv Drug Safety 
2014



Chemical studiesChemical studies

Goniewicz et al, Tob Control 2013

Toxic substances do exist, but levels far lower 
compared to tobacco cigarettes



Chemical studiesChemical studies
Passive vaping

Schripp et al, Indoor Air 2013



Romagna, Farsalinos et al, SRNT Europe 2012

Chemical studiesChemical studies
Passive vaping



Chemical studiesChemical studies

In conclusion, chemical studies have found that exposure to    
toxic chemicals from ECs is by far lower  compared with 

tobacco cigarettes. 
Besides comparing the levels of specific chemicals released from 

tobacco and ECs, it should be taken into consideration that the 
vast majority of the >4000 chemicals present in tobacco 
smoke are completely absent from ECs.

Farsalinos & Polosa,  Ther Adv Drug Safety 
2014

Not enough done
Flavors ??
Aldehydes ?? Ingredients or contaminants ??
Temperature – wattage ??
Particle size and nicotine delivery
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Toxicological studiesToxicological studies

 Studies on cells and animals
 Provide more valuable information in 

terms of effects of use
 Methodological issues
 Protocol design
 Material handling in the lab
 Dry puff phenomenon undetected



Toxicological studiesToxicological studies
Dilutions

Extracts 100%a 50% b 25% c 12.5% d 6.25% e 3.125% f P*

Tuscan1 94.5 ± 2.8 99.8 ± 5.7 104 ± 1.5 101.4 ± 4.1 100.7 ± 5.9 98.6 ± 3.8 0.216

Black fire1 96.3  ± 9.9 93.4 ± 2.5 94.4 ± 1.6 104.6 ± 2.9 95.3 ± 4.3 97 ± 3.2 0.159

Ozone1 90.7 ± 9.9 95.9 ± 9.1 96.2 ± 4.3 94.9 ± 6 96.7 ± 5.1 97 ± 4.9 0.879

Reggae night1 81.3 ± 5.1 90.3 ± 3.7 89.5 ± 4.2 89.7 ± 3.4 90.2 ± 5.7 91.6 ± 4.2 0.132

Vanilla 100 ± 2.4 98.5 ± 3.5 100.3 ± 2.0 100.1 ± 0.8 104.1 ± 3.1 98.3 ± 3.3 0.183

7foglie1 81.4 ± 2.9 87.5 ± 1.5 89.4 ± 4.0 87.1 ± 8.3 89.6 ± 12.1 93.2 ± 10.7 0.587

Max blend1 96.2 ± 6.0 97 ± 6.9 102.1 ± 7.4 111.8 ± 4.5 114.3 ± 1.7 115.5 ± 5.3 0.003

Virginia1 78.4 ± 14.4 86.1 ± 13.5 91.3 ± 15.6 96.4 ± 16.2 106.3 ± 9.7 104.4 ± 10.7 0.478

Perique black1 79.3 ± 1.5 89.8 ± 2.4 94.7 ± 1.2 95.3 ± 5.2 95.1 ± 2.4 93.9 ± 3.4 < 0.001

Layton blend1 101.1 ± 1.0 103.7 ± 0.8 102.7 ± 2.8 100.6 ± 2.1 103.4 ± 5.5 97.9 ± 4.2 0.295

Hypnotic1 93.8 ± 10.8 95.2 ± 14.0 106.2 ± 6.5 97.4 ± 5.1 100.6 ± 7.4 98.5 ± 3.9 0.579

Hazelnut 88.7 ± 1.4 90.1 ± 5.6 93.5 ± 6.7 91.5 ± 1.5 115.3 ± 8.0 117.8 ± 13.4 0.001

Shade1 83.6 ± 5.1 92.5 ± 3.9 94.6 ± 5.0 97.8 ± 5.9 101.5 ± 2.5 101.9 ± 1. 3 0.002

RY41 88.4 ± 8.1 96.1 ± 3.7 98.7 ± 6.4 95.8 ± 7.4 98.9 ± 6.3 98.9 ± 5.9 0.378

Strawberry 85.8 ± 2.8 95.4 ± 2.3 97.5 ± 1.5 104.0 ± 6.2 99.6 ± 1.4 107.5 ± 1.2 < 0.001

Managua 79.1 ± 2.4 79.9 ± 3.3 79.1 ± 3.1 85.8 ± 2.0 86.4 ± 1.7 88.5 ± 3.5 0.002

Burley 102.2 ± 3.4 95.8 ± 2.9 97.6 ± 1.3 97.3 ± 3.4 106.2 ± 8.3 100.5 ± 6.2 0.171

Apple 95.2 ± 1.2 87.4 ± 2.7 100.8 ± 8.2 95.6 ± 3.9 101.8 ± 3.1 106.6 ± 15.6 0.106

Licorice 95.4 ± 3.9 93.9 ± 2.8 96.5 ± 2.6 98.5 ± 4.4 98.9 ± 2.0 99.6 ± 2.5 0.252

Chocolate 87.6 ± 2.2 89.6 ± 0.6 93.2 ± 1.3 93.4 ± 1.5 93.7 ± 1.9 98.9 ± 1.2 < 0.001

Coffee 51.0 ± 2.6 85.9 ± 11.8 92.0 ± 8.9 101.5 ± 3.1 112.2 ± 3.6 114.5 ± 1.1 <0.001

CS 5.7 ± 0.7 9.4 ± 5.3 5.9 ± 0.9 72.8 ± 9.7 77.8 ± 1.8 89.1 ± 3.5 < 0.001
Romagna, Farsalinos et al, Inhal Toxicol 2013



Toxicological studiesToxicological studies

Romagna, Farsalinos et al, Inhal Toxicol 2013

Relative difference in viability between cigarette 
smoke and worst-performing vapor extract



Toxicological studiesToxicological studies

Behar et al, Toxicol in Vitro 2013

Cinnamon toxicity (?)

Approved cinnamaldehyde 
dose up to 4 x 10-2 M (400 

times higher)
(EPA, 2000)



Toxicological studiesToxicological studies

Farsalinos et al, Int J Environm Res Public Health 2013



Toxicological studiesToxicological studies

Untreated cells E-cigarette vapor 
treated cells

Cigarette smoke 
treated cells

Farsalinos et al, Int J Environm Res Public Health 2013



Toxicological studiesToxicological studies
Are there really conflicting results  ??

Farsalinos group
Experiments on vapor
Use of refill liquids
Using an e-cigarette device
Using ISO 10993-5 protocol
Tests on fibroblasts-heart cells

Talbot group
Experiments on liquids
Possible use of concentrated flavors
No use of an e-cigarette device
Using in-house methodology
Tests on nerve-stem cells-fibroblasts

Research should represent 
realistic use
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Clinical studiesClinical studies

Secondary school chemistry

Glycerin is an ALCOHOL, 
not a lipid!!!



Clinical studiesClinical studies

Lipoid pneumonia from 
inhalation of oily liquids-
flavors (sold for food use)

Uneducated, 
irresponsible, dangerous 

producers (minority)

Business associations unable to 
control, regulate, define 

standards, expel members

No consultation with experts



 Surveys show that dedicated vapers have significant benefits
 Randomized trials show small smoking cessation potential
 Not easy to assess the variability of devices and batteries
 Long-term studies CANNOT be performed now
 Are long-term studies needed for medicines approval?
 Imagine any product that needs 15 year clinical studies before 

being marketed  IMPOSSIBLE to happen

Acute studies
 Lung function: one study showed mild restriction, another one 

showed no adverse effects (Vardavas et al., Chest 2012, Flouris et 
al., Inhal Toxicol 2013).

 Cardiovascular function: no adverse effects on heart function, no 
adverse effects on oxygen delivery to the heart, no adverse 
effects on arterial stiffness (Farsalinos et al., ESC 2012, ESC 2013, 
ESC 2014)

Clinical studiesClinical studies



19441 dedicated vapers evaluated

Worldwide surveyWorldwide survey



Farsalinos et al, Int J Environm Res Public Health 2014



What is needed?What is needed?

 Materials used in atomizers (wick, coil, plastics)

 Effects of high wattage

 New-generation devices-no tests

 Many vendors, many manufacturers, wrong criteria 
in production

 Vapers have not applied pressure for testing and 
research-wrong criteria in product selection



What is needed?What is needed?

 No participation from the industry

 Lack of expertise

 No involvement of experts-none asks them, none pays them

 No consultation

 No testing, or wrong testing

 Big Tobacco is coming and will DOMINATE

 Regulators are forced to accept the Big Tobacco

 We need variability of products (competition) but also proof 

for benefit



 A public health revolution

 No doubt that they are less harmful by a big margin

 Need proof for benefit  more research

 Need to remove harmful ingredients when avoidable-liquid 

and vapor analyses

 Products need improvement

 Better nicotine delivery

 Inefficient products will disappear

 Companies will disappear when irresponsible and do not 

provide proof of analyses

ConclusionsConclusions
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