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Abstract

Electronic cigarettes are electronic nicotine delivery systems which have gained wide
popularity in recent years. Their increasing demand led to the production of a vast variety
of devices, differing in design and vaporization model. Electronic liquids are vaporized in
each “puff” and contain a plethora of substances, some of which have been proved safe,
others carcinogenic, while the safety of many needs further investigation to be validated.
Despite the lack of sufficient evidence on their effects on human health, their use has
expanded among people of different ages and smoking experiences. Interestingly, never-
smokers vapers are more frequently adolescents or young adults, rather than adults. Some
of the most common reasons of vaping are the management of withdrawal symptoms after
smoking cessation, evasion of smoke-free policies and the belief that e-cigarettes are less
harmful than conventional cigarettes. However, the effectiveness of vaping’s aid in smoking
cessation and its safety has not been proved yet. Moreover, regulations on e-cigarettes
production, storage, sale, use and marketing are scarce and mostly non-uniform and
therefore render their control challenging. This article aims to overview the types, content,
use and legislation of e-cigarettes.
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Introduction

The electronic nicotine-delivery device was developed and patented in 2003 by
the Ruyan Group (Holdings), limited at first in Beijing, China. After their launch on the
European and American market in 2006, electronic cigarettes (e-cigarettes or e-cigs or ECs)
expanded worldwide [1]. WHO Study Group on Tobacco Product Regulation categorized
ECs as electronic nicotine delivery systems (ENDS), where tobacco is not necessary for their
operation [2]. The heating element of these devices vaporizes a small amount of a liquid in
every ‘puff’. In this format, an aerosol/vapor (up to 24-100 mg), instead of smoke is inhaled
[3,4]. Since there is no disease they treat, electronic liquids (e-liquids, e-juices) cannot be
considered as medications or food products in any country [5].

According to an evidence review by Public Health England, e-cigarettes are 95%
less harmful than smoking [6]. However, due to the lack of standardized manufacturing
protocol, contamination of e-liquids with cancer-inducing substances is possible [7-
10]. Moreover, there is no regulation for the storage of these products and therefore, the
oxidation of nicotine in open containers is possible, leading to the unintentional presence
of degradation products [11].

The purpose of the present study was to thoroughly review the types and content of
e-cigarettes, the reasons to use them and the relative legislation.

Design

In general, there are two types of e-cigarettes, depending on whether combustion is
conducted. In the most popular model vaporization is achieved via heating or vibration
[12,13] and not combustion. The main subtypes of this model are: disposable “cigalike,”
rechargeable “cigalike,” and rechargeable vaporizers (tank or open systems) [14] (Figure
1). Variations in design affect how the product is used [15], as well as its safety profile [16].
The uniform features include a cartridge that contains a solution, a tube used by the user
when inhaling the vapor, and a battery powered part called the atomizer that absorbs and
heats the solution at alow temperature (up to 160°C, depending on the model) [17].In some
products, the cartridge and the atomizer are combined to create a single part called the
cartomizer. The battery-powered microprocessor turns on the red-orange light (LED: Light
Emitting Diode) on the tip of the device, providing the appearance of a burning cigarette
[18] (Figure 2). Design and whether the tip color changes during inhalation differ among
products. In the other type of e-cigarettes, tobacco is used but its combustion takes place
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at a lower temperature. The combustion temperature of tobacco in
conventional cigarettes is approximately 750-1000°C [19], while in
this type of e-cigarettes called “heat-not-burn Tobacco Products” is
350°C [20].

Composition of e-liquid

According to the American E-liquid Manufacturing Standards
Association (AEMSA), liquids manufactured before 2013 were of lower
accuracy, whereas the purity, consistency and accuracy of nicotine
content have been drastically ameliorated in newest products [21].
The main substances contained in e-liquids are: nicotine, glycerol,
propylene glycol, ethylene glycol, 1,3-propanediol, 1,2-propanodiol,
thujone, ethyl vanillin [2,22,23] and flavorings [5] (Figure 3).
For flavoring many compounds are added in the liquid, such as
aldehydes (formaldehyde, acetaldehyde, acrolein, crotonaldehyde,
benzaldehyde) [5], nitrosamines (nitrosonornicotine, 4-(nitroso
methyl-amino)-1-(3-pyridyl)-butanone and nitrosoanatabins) [20],
acetone [24], terpenic molecules [5], vanillin and ethyl vanillin, maltol
and ethyl maltol, benzyl alcohol, ethyl butyrate and and ethyl acerate
[25].

The amounts of nicotine contained in the cartridge vary widely
with a mean range of 0 to 87.2 mg/ml in most e-liquids [26], though
mislabeling is frequently found [22]. The presence or not of nicotine
as well as the amount of nicotine intake is selected by the user in
e-cigarette [20]. When the propylene glycol in e-liquid is heated and
aerosolized, it is converted to propylene oxide, which is considered
to be a potent carcinogen in humans [27]. Average ethylene glycol
exposure can also exceed the minimal risk level of Agency for Toxic
Substances and Disease Registry [28]. It should be noted that ethylene
glycol (in contrast to propylene glycol) is not recognized as safe by the
U.S. Food and Drug Administration [2]. Ethylene glycol and diethylene
glycol can be found as contaminants in a variety of products, although
not considered as food and pharmaceutical ingredients, and therefore

Types of e-cigarettes
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Figure 1: Types of e-cigarettes
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Figure 2: The parts of e-cigarette

maximum residual limits are allowed. These limits (1 mg/g
according to FDA and 620 pg/g according to the US Pharmacopeial
Convention in 2007) [29,30] were not exceeded in a study where
multiple samples were tested. For daily e-cigarette users, the average
exposure to ethylene glycol and 1,2 propanediol is not safe [22].
Ethanol (beverage alcohol) is often found in food and other products
and has also been detected in e-liquids in a concentration of 0.4%,
which should be mentioned on the label. Hydrocarbons, in high
concentrations, have been detected in e-liquids as flavor intensifiers
[5]. In addition, heavy metal nanoparticles (i.e. Sn, Ag, Fe, Ni, Al, Cr)
have been detected in e-cigarettes, which might be attributed to
oxidation of the heating coil [31].

The exact flavoring compounds used are not always mentioned
on the label [25]. Aldehydes belong to the ‘primary irritants’ of the
respiratory mucosa [32]. Formaldehyde is prohibited in food, though
it might be present originating from various sources, such as raw
materials of poor quality, the use of natural flavorings extracts or
thermal degradation [5]. The same applies for acetaldehyde, which is
approved for use in food, and for acrolein and crotonaldehyde, which
are considered toxic contaminants [33,34]. Though, it has been
suggested that formaldehyde might derive from exhalation, rather
than from the e-cigarettes [35]. Formaldehyde and acetaldehyde
are some of the carcinogens found in electronic cigarettes [7].
In a study carried out on a high-voltage battery powered “tank-
style” system, e-cigarette users were found to be exposed to more
formaldehyde [16]. Inhalation rates of benzaldehyde exceeded
twice the limits suggested in an in-vitro study [25]. Other
aldehydes (propionaldehyde, butyraldehyde, isovaleraldehyde and
hexaldehyde), all of which are authorized for use as food flavorings,
have not been detected in levels higher than those recommended
[25].

Acetone has been found in quantities higher than the authorized
maximum food limits [24]. Nevertheless, it should be mentioned
that the e-liquids are not perceived as food products. Again, these
substances may result from the contamination of raw materials,
possibly through inadequate purification [5]. Nitrosamines,
1,3-butadiene and 2-methyl-1,3-dioxane are compounds with well-
established carcinogenicity [36] and they should not be present in
e-liquids at any concentration [37]. However, nitrosonornicotine
(NNN), 4-(nitroso-methyl-amino)-1-(3-pyridyl)-butanone (NNK)
and nitrosoanatabins (NAT) among the nitrosamines specific to
tobacco, known for their carcinogenic properties have been detected
in the content of e-cigarettes [7]. In general, carcinogen levels of
e-cigarettes were found to be 9-450 times lower than that of tobacco
products [38]. Terpenic molecules are often detected in flavoring
agents. These molecules have a relatively low oral toxicity, however,
they might be harmful in high concentrations [5].

Menthol is one of the most common e-cigarette flavors, which has a
masking effect on the bitter taste of cigarette smoke [39] and a cooling,
pain-relieving and slightly numbing effect [40]. Menthol increases
the chances to develop nicotine addiction, which is attributed to
desensitization to nicotine and to tolerance to nicotine increase [41].

E-cigarette use

E-cigarette use expands quickly worldwide [42]. Certain factors
have been associated with e-cigarette use, such as smoking experience
and age. Several studies demonstrated that ENDs are most common
among current or recent former smokers [14,43-45]. The daily ENDs
use was higher among recent former smokers [14]. The dual use was
really common, with most of e-cigarette users smoking conventional
cigarettes as well [45]. Though, the overall daily ENDs use was rare
[46]. Age is another factor strongly associated with e-cigarette use
with the highest prevalence for youth aged 15-19 and young adults
aged 20-24 [45,47]. Interestingly, the majority of young e-cigarette
users are never-smokers [45]. Gender has also been associated as
influential factor, with males being more prominent in e-cig use [46].
However, this association is not strong and it seems to be influenced
by other correlates, such as social and legalistic [45,48].
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Figure 3: E- liquids’ main components

It seems that e-cigarette users prefer sweet and tobacco flavors,
since the most common e-cigarette flavors used are fruit, menthol,
tobacco and candy [49]. The e-smoking behavior varies between
women and men. For women it is highly influenced by sensory
aspects of smoking, whereas for men by nicotine dosing [50].

Due to lack of manufacturing and utilization standards,
e-cigarettes can easily be misused. Interestingly, many users are
unaware of the brand they use, which may be explained by the use of
refillable ‘tank’ systems. Branding of the refillable liquids (‘e-juice”)
is much less prominent—and sometimes largely absent—compared
to disposable e-cigarettes [46]. Moreover, these electronic devices
are used for the enjoyment of illicit substances. Marijuana is mostly
used in liquid form or in the form of wax. It is perfect for users since
there is no characteristic odor that occurs when smoking marijuana.
This way, unimpeded by police or similar services, illegal drugs can
be used or smuggled [51].

The most common reasons vapers use e-cigarettes

a) Management of tobacco withdrawal symptoms [14,52] by the
efficient delivery of nicotine [53,54] and imitation of the physical
experience of smoking [55,56] and therefore aid for smoking
reduction/cessation [14,43,46], preventing relapse [14,52].

b) Evasion of smoke-free policies [46] or avoiding people
disturbance with secondhand smoke [14].

¢) The perception that e-cigarettes are less harmful or less toxic
than conventional cigarettes [14,52,57,58,59] and other non-
combustible tobacco products [59]. This perception is shaped by
many factors, such as:

i) Aggressive media marketing: The majority of current
smokers report learning about e-cigarettes by advertisements on
television [59,60], YouTube [61] and websites [13,21,62], where
their safe use is overstressed [59,63]. Nonetheless, certain websites
outline the health risks of smokeless tobacco, misleading people
into believing that harm reduction is not possible by switching from
smoked to smokeless products [64].

ii)  E-cigarettes’ novelty: The technological innovativeness,
that e-cigarettes may represent, is really appealing, especially
among youth [65]. Moreover, the innovative status might reinforce
their positive characteristics. Users believe novel e-cigarettes are
less harmful compared to conventional cigarettes [66].

iii)  Manufacturers’ misleading concept: Certain manufacturers
of e-liquids claim that the flavoring chemicals they use are all ‘food
grade’, and/or ‘generally recognized as safe’ (GRAS). However, GRAS
certification by the Flavor Extracts Manufacturers Association
(FEMA) relates only to ingestion, not inhalation [25].

iv)  Gender: Women believe that e-cigarettes are more likely
to cause health problems, as smoking-related cancer [67], than men,
who believe they are more invulnerable [68].

v)  Race: Non-hispanic whites perceived themselves at lower
risk of experiencing or dying from tobacco-related health problems
than some other racial and ethnic minorities [69].

d) Easy access and convenience [14,57, 58,70]
e) Lower cost than conventional cigarettes [14,52]

f) Curiosity [14,43]
g) Social reasons, such as peer influence [14,46]

h) Opportunity of personalization [15,71] through the wide variety
of available flavors [14,72]

i) Their stylish design [43], making them more aesthetically
pleasing [57,58]

E-smoking and Cessation

Most ex-smokers report not using smoking cessation aids [73].
E-cigarette appears as a promising cessation aid, since it addresses
both the pharmacological and the sensorimotor aspects of smoking,
leading to higher users’ satisfaction [74,75]. It was reported that one
in every ten ex-smokers have used e-cigarettes in their attempt to
quit [56,73]. In EU, the percentage of e-cigarettes experimentation
as cessation aid doubled from 2012 to 2014 [73]. However, there
are various trends in using e-cigarettes as cessation aid among
EU member countries, which might be attributed to differences
in regulatory approaches regarding vaporing [76,77], the cost of
cessation aids and whether and in what extent this is covered by
the public healthcare system [73]. Observational studies on the use
of ENDs in terms of reason, time, type, decreasing nicotine content
and cigarette smoking reduction, suggest that ENDS can be helpful in
the cessation process [14,78]. However, highly dependent smokers
were found to continue smoking or relapse in a short time, while no
differences in satisfaction according to the use of e-cigarettes with or
without nicotine were found [11].

The factors reported to relate to the use of e-cigarettes as cessation
aid include the age [56,73], socioeconomic status [73], previous
use of cessation aids [56] and ethnicity [56]. Younger smokers
(aged 15-24) are more likely to use e-cigarettes for quitting
smoking than older ones (aged 55+) [56,73]. Higher socioeconomic
status was associated with lower likelihood of e-cigarette use in
quitting attempt [73]. In a study, conducted in the multicultural
population of Hawaii, native Hawaiians were significantly less
likely to have used e-cigs for cessation aid compared to Whites [56].

Self-reported Data of e-cig users

Former smokers, who are currently vapers, report e-smoking as
less addictive than conventional smoking [52,72,79,80]. The beliefs
about the efficiency of e-cigarettes in smoking cessation vary. In a
cross-sectional study among EU population, half of the participants
reported that e-cigarettes were not helpful in smoking cessation,
and in some cases their use enhanced smoking, while a fifth of the
participants reported that they helped them reduce smoking. Almost
15% reported that e-cigarettes helped them to quit completely, but
among respondents who explicitly reported having experimented
with e-cigarettes for quitting, 23.5% reported themselves as
successful quitters. Though, 13.1% reported that they quit for a small
period of time, but then relapsed [73].

An interesting category of e-cig users is dual users. In a wide,
cross-sectional survey dual users reported cutting cigarette
consumption by half (from 23.3 to 11.7 cigarettes per day) after
e-cigarettes use initiation. Moreover, among daily dual users, the
majority rated their current dependence on e-cigarettes as “weaker”
than their dependence on cigarettes. Furthermore, dual users were
also less dependent on e-cigarettes than former smokers [52].

Scientific Evidence on e-cig dependence

Plasma nicotine concentration (PNC) as well as the speed of
nicotine delivery to the blood - and therefore to the brain - partly
determine the addictiveness of tobacco products [81]. It seems
that PNC with vaping does not exceed PNC with smoking. PNC
with vaping might in certain cases approximate PNC values with
smoking and it might approximate or exceed PNC values found
with other nicotine replacement agents [75,82-86]. The speed of
nicotine delivery to the blood seems to be faster for conventional
cigarettes than for e-cigarettes, but it approaches or exceeds that of
other nicotine replacement agents [83,85-88]. The nicotine patch is
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not addictive and the nicotine gum or lozenge is not very addictive
[89-91]. The speed of nicotine delivery to the blood varies among
the different types of ENDs [14]. It seems that END products may
induce lower dependence than cigarettes, but are not completely
unable of inducing satisfaction and dependence, especially for
second-generation ENDs (e.g. tank devices) [14]. Moreover, nicotine
dependence is affected by previous smoking experience, as well as
previous smoking duration [80]. Therefore, some vapers might be
already dependent on nicotine when they start vaping, and most of
them report that they vape to avoid relapsing [52].

Summarizing the possible role of e-cigarettes in smoking
cessation, there is evidence that e-cigarettes help in the attempt
of smoking cessation, though this is not thoroughly documented
yet. The existing studies vary in type and design, not allowing
to have comparable data [11]. Carefully-designed, wide, cohort
studies on e-cigarettes do not exist. Success and failure in quitting
cigarette smoking with the use of e-cigarettes has not been reliably
assessed yet [92]. Data are insufficient to draw safe conclusions on
the effectiveness of e-cigarettes in smoking cessation. Therefore,
carefully-designed with shared protocols, wide, cohort studies
should be conducted, in order evidence of greater value to be
obtained.

Since neither the effectiveness of e-cigarettes for smoking
cessation, nor their potentially harmful health effects have not
been proved yet, the replacement of conventional cigarettes with
e-cigarettes cannot be recommended [41].

E-smoking and Adolescents

From 2011 to 2015, the use of cigarette during the past month
declined among adolescents of both sexes (with the exception
of intense smoking), while the e-cigarette use rose sharply [93],
becoming the most prevalent type of tobacco consumption by U.S.
youth [94-98]. One in every six U.S. high school seniors reported
using e-cigarettes during the past month [99]. The average
adolescent e-cigarette users’ profile has changed over the years.
Male gender and previous tobacco products use are no longer
strongly associated with adolescent e-cigarette users [63,100-106].
On the contrary, teenagers with no past month tobacco experience
are more likely to initiate vaping [93]. Therefore, it seems that both
smoking has been partially replaced by vaping and vaping expanded
among adolescents who would not otherwise smoke tobacco [93].
Moreover, e-cigarette users have reported much higher intentions to
smoke cigarettes than never users of e-cigarettes. This trend suggests
that e-cigarettes might be a gateway to nicotine dependence and
dual use with cigarettes or other tobacco products [63]. However,
there are indications that the rate of increase among youth seems to
decrease after 2015 [14].

Considering the frequency of the past-month e-cigarette use, the
majority of young users vape experimentally (use for 1-2 days during
the past month) [14,107,108]. The use of cannabis in adolescents
was associated with smoking of conventional tobacco and smoking
of e-cigarettes [107]. Interestingly, the prevalence of several school-
and substance-related risk behaviors (e.g. use of other tobacco
products, alcohol use, drunkenness, oral tobacco, snuff, sleeping pills
or unprescribed tranquilizers, sniffed glue, marijuana, amphetamine)
was significantly higher among e-cigarette users compared to non-
users [93,108]. A noteworthy tiered risk gradient, regarding the
frequency and intensity, for engaging risk behaviors was observed,
with the daily and the dual e-cigarette users having the highest risk
while the experimental e-cigarette users and non-users having the
lowestrisk [108,109]. Among adolescents, the exposure to nicotine is
greater for dual (e-cigarettes and cigarettes) users than single either
e-cigarettes or cigarettes users, since dual users seem to vapor more
frequently than single e-cigarette users and smoke similarly to daily
cigarette smokers. Moreover, dual adolescent users are more prone
to use nicotine in their e-liquid, while many of them report to be
unaware of the e-liquid nicotine concentration [110,111].

Concerning Greece, where the prevalence of smoking is high, in
2012 around 40% of the smokers were 15 years or older and they

reported daily smoking [112-114]. Approximately one in every
five of 11-15 years old students report ever e-cigarette use, with
almost 8% solely being vapers, equal between the sexes. Regarding
e-cigarettes, over a third of ever smokers and just over half of
the current smokers, the majority of whom were males, report
vaping. The majority of daily and heavy tobacco smokers have used
e-cigarettes, while below 1% of 11-15 years old students report
current smoking of both conventional and e-cigarettes (dual current
smokers) [107].

Causes

Themain causes fore-smokingduringadolescenceareasitfollows.
Marketing: Among teens that never used e-cigarettes, advertisement
seems to create positive attitudes toward e-cigarettes and intentions
for e-cigarettes experimentation [115,116]. This greater influence
is mainly attributed to the wide variety of e-liquids’ flavors, since
younger smokers prefer unique and exotic flavors [117], which make
smoking appear healthier and more acceptable [118,119,120].

E-smoking’s perceived harmfulness: E-cigarettes are perceived as
less harmful and less addictive than conventional cigarettes by many
students [48,95,99], especially among vapers [120], while some
students are uncertain about the health risks of e-cigarettes [121].
Interestingly, in a survey conducted among Greek students, males did
not consider e-smoking as harmful [107].

Wide availability [122]
Easy access [122]

Curiosity: The majority of young vapers report no intention to
maintain e-cigarettes use in the next year [48].

Family and peer influence: Students report getting their information
about e-smoking from peers, family and school,along with
advertisements [121].Those whose peers have tried e-cigarettes are
more prone to experiment with e-cigarette, while almost one in every
10 students, whose parents or siblings had used e-cigarettes, reported
e-cig use [48]. Moreover, having peers who use tobacco is a strong
independent influential factor for smoking of both conventional
tobacco and e-cigarettes in adolescence [107].

Regulation: Lack of age verification on on-line e-cigarettes’ purchasing
make adolescents have access to that market [123].

Cessation: Some studentsreportthate-cigarettes could help in smoking
cessation.Though, among e-cigarette users a limited percentage
reported using them for smoking cessation [48]. Nevertheless,there
is contradicting evidence on the role of e-cigarettes in the smoking
cessation process, with some studies indicating a helpful role [124] and
others showing no significant association between experimentation
with e-cigarettes and the intention to quit conventional smoking [48].

The major reasons for e-cig cessation are loss of interest, perceiving
e-cigarettes as not cool and health concerns, confirming the above
mentioned causes [115].

Therefore, the popularity of e-cigarettes among youth and adolescents
raises concerns, as they may present a possible gateway to future
smoking [13,100,125,126] or that their use may preserve nicotine
addiction [65].Howeverthere is a lack of long-term data on past
month use of both e-cigarettes and other tobacco products from
adolescence into adulthood [93]. Educating adolescents on the risks
of the e-cigarette use and legislate strict and specific regulations on
e-cigarette use might reduce the possible harm to young people
[48]. It is important to restrict flavors and TV/internet marketing
[127], educate teens on the health risks and change social norms
[128] by targeting the lack of sufficient knowledge teens may have on
e-cigarettes [115].

Legislation

Legislation on ENDs varies widely among countries and states.
There is no shared and adequate regulation about e-cigarettes design,
manufacturing and utilization among nations (Table 1).
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Regulati : : . .
sl atllon Regulation sales Regulation on use Regulation on advertisement
production
US.A [mplemented Banned under the age of 18 No uniform legislation Restrictions, especially for food, candy,
standards beverage shaped products
No u'nlform No uniform and inadequate No uniform and . . I
Europe and inadequate s . . No uniform and inadequate legislation
o legislation inadequate legislation
legislation
Greece Implemented Banned under the age of 18 (only for | Prohibited use in Banned marketing via internet, press,
standards nicotine-containing cartridges) public venues television, radio and promoting events

Table 1: Legislation regarding e-cigarettes in U.S.A.,, Europe and Greece

Europe: Until 2013, in the majority of European countries,
e-cigarettes were not considered either as tobacco products or as
medical agents and they were legally controlled only by the national
Consumer Protection Act that controls exclusively technical issues
of products. In 2013, in the European countries, in addition to the
decision on banning menthol containing cigarettes, harmonization
of the legislation concerning e-cigarettes and their advertising
restriction [129] were proposed. The European Parliament, in
February 2014, implemented nicotine concentration of 20 mg/
mL as the borderline concentration for tobacco products. Products
with a higher concentration or devices which are utilized for
therapeutic purposes can be considered medicinal agents. This
directive forbids e-cigarettes’ advertising and sets requirements on
packaging, labelling and purity of the ingredients [130]. Moreover,
refillable cartridges are allowed if their volume does not exceed 2
mL. Nevertheless, if at least three country members assess that they
are potentially dangerous, they might be banned by the European
Commission [51]. However, e-cigarettes are not mentioned as
tobacco products in various current laws, and therefore are not
subject to stricter regulations [51]. Furthermore, despite the new EU
regulations, laws on e-cigarettes use, sale, marketing, production and
taxation vary among EU members [131]. For example, in Belgium
the minimum age for e-cigarettes’ purchase is 16 and not 18, while
e-cigarettes are taxed only in Italy, Latvia, Poland, Portugal, England,
Scotland, Wales.

As for Greece, since 2008, sales of e-cigarettes are prohibited for
people under 18 years old (only for nicotine-containing cartridges)
(LAW NUMBER 3730, FIRST ISSUE 262/23.12.2008). In 2016, a new
law banned e-cigarette marketing via internet, press, television and
radio, as well as events promoting e-smoking. Moreover, specific
standards for manufacturing, packaging and selling of e-cig and
e-liquid products were implemented, while vaporing in indoor public
places, along with conventional smoking, was prohibited (LAW
NUMBER 44109, FIRST ISSUE 174/20.09.2016).

U.S.A.: Prior to 2016, there was a great legislative variety among
the states of America. The majority of regulations referred to
youth, as it is easier to target a specific group of population rather
than the customers as a whole [132]. In August of 2016, the FDA
banned access to minors, as well as their sale in all-ages vending
machines [133]. Some local and state laws set the age of 21 as the
legal age for e-cigarettes purchase [134]. Regulations also applied
to the marketing of e-cigarettes [135], while certain issues, such as
composition, product features and health risks, as well their appeal
to youth and non-users are frequently revised since 2016 [133].
Since May 2018, the FDA began to charge e-liquid products with
packaging resembling food, candy or beverage as being misbranded
and using false advertising, which is illegal [136]. Regarding the
use of e-cigarettes in public places, in many US states and cities
comprehensive smoke-free laws apply for conventional, as well
as electronic smoking. Although some state laws permit vaping in
bars and restaurants, while prohibiting e-cigarettes in other indoor
venues [137].

Conclusion

Electronic nicotine delivery systems were initially launched, in
order to aid smoking cessation. However, their current utilization
is multifaceted and expands among people with different age

groups and smoking experiences. Due to lack of uniform and in
some countries/states inadequate regulations regarding their
design, manufacturing, sale, use and marketing, their misusage, as
well as their contamination with degradation products is frequent.
Especially, adolescents have an easy access to these devices, mainly
through internet, and therefore are exposed to the potential hazards
of vaping and nicotine exposure. Hence, stricter and comprehensive
laws are required, until the e-cigarette effects on human health, as
well as their effectiveness on smoking cessation are revealed.
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