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Key points:
 e-cigarettes are a new product and research on their impact is still in its
infancy with, as yet, no evidence regarding the health effects of longterm use
 following a large response to a Medicines and Healthcare products
Regulatory Agency (MHRA) consultation, the MHRA has
commissioned an expert working group to look at both market and
scientific research, and a final decision is expected to be made by
spring 2013
 until the MHRA make their decision trading standards are advised to
continue to apply the appropriate general product safety regulations to
these products.

What are ENDS/e-cigarettes?
Hardware: an electronic cigarette is a battery-operated, nicotine vapour
inhaler device. Although many brands are designed to resemble a traditional
cigarette they do not contain tobacco but will usually include a nicotine
cartridge, a vapouriser, electronic circuitry, sensors and a battery1. A
‘cartomizer’ option is available for some models so that the separate cartridge
and atomiser components can become a single integrated piece; cartomizer
options are disposable and cheap whereas the reusable atomisers may be
comparatively expensive. Some brands of e-cigarette have a light emitting
diode (LED) which glows when the user inhales, resembling a real cigarette2.
Although some ENDS are shaped like pens or memory sticks, for many
brands the look of the individual device and branding of the rechargeable
packs are designed to resemble conventional cigarettes. The similarity to
conventional cigarettes, as well as the presence of nicotine in some brands,
may explain why some users report decreased craving and tobacco
withdrawal symptoms3 4.

Ingredients: depending on the brand a cartridge may contain nicotine,
humectants to produce the vapour (eg propylene glycol or glycerol) and
flavourings5. Some brands emit an odour that emulates tobacco or other
flavourings and some are odourless. 6Propylene glycol, also used to make
special effect ‘smoke’ in theatres, is the most common humectant but the
safety of inhaling it over an extended period has not been studied in humans7.
The liquids used to produce vapour in electronic cigarettes can be purchased
both as separate bottled products (eg ‘e-juice’, ‘e-liquid’ and ‘nicotine solution’)
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for use with refillable cartridges and as pre-filled disposable cartridges. There
are many different flavourings available8 eg vanilla, cinnamon, menthol, cherry
delight etc and the nicotine component is usually available in a range of
concentrations. Liquids have previously been marketed as containing active
medicinal ingredients with therapeutic properties such as rimonabant (once
marketed as an anti-obesity drug, now withdrawn) and tadalafil (an erectile
dysfunction treatment). However analysis has shown that the amount of active
ingredient in e-cigarette liquids marketed as containing therapeutic medicinal
ingredients did not correspond with labelling, products were misbranded and
broke many aspects of the US Federal Food, Drug, and Cosmetic act by
essentially being unapproved new drugs9 10. Nicotine-free solutions are also
available although nicotine has been detected in some products labelled as
containing no nicotine11.
Usage: on inhalation the cartridge is heated and a fine mist is produced. Ecigarettes administer vapourised substances to the bronchia, lung and
bloodstream12 though some odourless vapour is released into the air as the
smoker exhales. Higher vacuums may be required to smoke e-cigarettes13
and as aerosol density tends to drop after the first ten puffs, still stronger
suction is required thereafter; it is too early to know whether stronger inhaling
and diminishing amounts of aerosol will have an effect on human health.

The e-cig or ‘vaper’ community
The introduction of the e-cigarette has been accompanied by online groupings
of users calling themselves ‘vapers’ (because they inhale vapour, not smoke)
who share their experiences, review products and advocate for greater use of
e-cigarettes14. These include:
 www.eccauk.org Electronic Cigarette Consumer Association UK
 www.ecigarettereview.com Electronic Cigarette Reviews UK
 www.e-cigarette-forum.com E-cigarette Forum
 www.world-vaping-day.com World Vaping Day (March 12th)

It has been suggested that the Internet has fuelled the e-cigarette
phenomenon15, and Google has labelled ‘electronic cigarettes’ a ‘breakout
term’ where breakout is defined as a phrase which has seen a change in
growth greater than 5,000 per cent. There is a great deal of information about
e-cigarettes on the Internet, indeed YouTube videos have provided a valuable
resource for researchers studying their usage16.
Vapers sometimes modify their devices17 to produce a 'heavy-duty' nicotine
burst. This is typically achieved by using lithium batteries larger than those
found in off-the-shelf products, or by stacking batteries. There were reports in
the media of a Florida man whose e-cigarette exploded in his mouth blowing
out his teeth and part of his tongue and it seems likely that he was using a
modified product (a ‘mod’)18.
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Development of the e-cigarette
The electronic cigarette was developed in China in 2004 by Beijing SBT
Ruyan Technologies and Development19 and it was they who registered the
first international patent in 200720, although there are now many different
manufacturers of and variations in the product. Even the same models within
brands may display significant variations21. In the UK e-cigarettes began to
gain popularity in 2007 and 200822 and they are reported as being
increasingly popular in countries which have strong tobacco control
regulations23.
There is relatively little independent market information available on ecigarettes, what data does exist suggests large growth in sales in countries
following their introduction. One analysis estimates the e-cigarette category
has grown over 100% each year since its introduction to the US market, from
$5m in sales in 2007 to $250m in 2011, to an estimated $500m in 201224. An
Edinburgh-based company called Skycig UK, recently (July 2012) reported25 a
1,000 per cent rise in sales in the past year and predicted that the UK market
for electronic cigarettes would be worth around £250 million by 2014.
The ENDS industry in the UK is represented by a recently-formed body called
the Electronic Cigarette Industry Trade Association (ECITA) details of which
may be found at www.ecita.org.uk

Scientific evidence about ENDS/E-cigarettes
E-cigarettes are a new product and research on their impact is still in its
infancy with, as yet, no evidence regarding the health effects of long-term
use26 27 28.
Potential problems:
 The World Health Organisation (WHO) stated in 2008 that the electronic
cigarette is not a proven nicotine replacement therapy; WHO has ‘no
scientific evidence to confirm the product’s safety and efficacy’ and has
called for marketers to conduct clinical studies and toxicity analyses29.
 A small study investigating the short-term pulmonary effects of using ecigarettes found that there were immediate adverse physiologic effects
similar to some of the effects seen with tobacco smoking30. However, the
authors also commented ‘Notably, because these short-term effects were
present even after only very limited usage, and a normal consumer would
use the product most likely many times a day, it is possible that if ecigarette use were a short-term bridge to smoking cessation, the long-term
health benefits associated with their use might outweigh the short-term
risks; however, this would need to be clarified.’
 A case study published in the journal ‘Chest’ in April 2012 suggested a
previously unforeseen health risk of e-cigarette use: exogenous lipoid
pneumonia due to glycerin-based e-cigarettes. Exogenous lipoid
pneumonia is a chronic inflammatory reaction to the deposition of lipid
substances in the lung, typically as a result of aspiration or inhalation of oilENDS/E-cigarettes briefing
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based products31. However, this was a single case study and the patient
had underlying health problems.
A study has shown that stronger puffing is needed to smoke most brands
of ENDS than with conventional cigarettes and smoking characteristics like
vacuum and density vary considerably between brands32. More
information is needed about any possible effects ENDS might have on the
lungs with long-term usage.
Tests of two brands by the Food and Drug Administration (FDA) in the
United States revealed trace levels of tobacco-specific nitrosamines and
inconsistent quality control processes33.
In a 2010 clinical laboratory study e-cigarettes suppressed cravings less
effectively than cigarettes and failed to increase nicotine levels significantly
34
. It is worth noting that that the author of this research subsequently coauthored a study which demonstrated that e-cigarettes alone are capable
of increasing plasma nicotine concentrations to levels seen during
cigarette smoking35, and one which concluded that they can deliver
clinically significant amounts of nicotine and reduce cigarette abstinence
symptoms and appear to have lower potential for abuse relative to
traditional tobacco cigarettes, at least under certain laboratory
conditions36.

Potential benefits:
 e-cigarettes do not produce second-hand smoke, although there has been
a call for more research to evaluate their impact on indoor air quality and to
estimate the possible effect of passive vaping37.
 a Ruyan commissioned safety report concluded that their e-cigarette is
safe, relative to cigarettes, and contained only trace levels of tobacco
smoke toxicants38.
 tests carried out by manufacturer NJOY in response to the FDA study
found no evidence of carcinogenic tobacco-specific N-nitrosamines in the
aerosol from NJOY electronic cigarettes39.
 Greek research institute Demokritos found no evidence of polycyclic
aromatic hydrocarbons in its toxological analyses on electronic
cigarettes40.
 a trial41 found that a Ruyan brand e-cigarette containing nicotine alleviated
the desire to smoke as well as a conventional Nicorette nicotine inhalator,
performed significantly better than a placebo e-cigarette, and was rated
more pleasant to use than the inhalator.
 a study has shown that cotinine levels in ENDS users were similar to levels
observed, in previous reports, in smokers and higher than levels usually
observed in NRT users42, suggesting that previous studies that had found
no elevation in biomarkers of nicotine may be a result of participants being
naïve users who were unfamiliar with how to use e-cigarettes effectively.
 a clinical trial43 found that ‘in spite of delivering no measurable nicotine,
both electronic cigarettes tested in this study reduced ratings of “craving a
cigarette” and “urge to smoke” and increased subjective ratings of product
acceptability (e.g. “satisfying,” “taste good,” “pleasant”)’. These results are
consistent with anecdotal reports from long-term electronic cigarette users
and support the notion that electronic cigarettes may provide an
alternative, perhaps a substitute, to cigarette smoking in some cases.
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 a study has found that one brand of e-cigarette alleviated desire to smoke
and withdrawal symptoms 20 min after use although the nicotine content
was more important for males44.
 a small case series study with three cases found that smokers with a
documented history of recurring relapses were able to quit and to remain
abstinent for at least six months after taking up an E-cigarette45.
 a prospective 6-month pilot study (n40) found that the use of e-cigarettes
substantially decreased cigarette consumption without causing significant
side effects in smokers not intending to quit46. After 6 months a 50%
reduction in the number of cigarettes per day was shown by just over 30%
of participants, with sustained smoking abstinence observed in just over
20%.
 in a study using an online survey of 222 first time e-cigarettes purchasers
47
the primary fınding was that the six-month point prevalence of smoking
abstinence among the e-cigarette users in the sample was 31.0% (95%
CI 24.8%, 37.2%). A large percentage of respondents reported a
reduction in the number of cigarettes they smoked (66.8%) and almost half
reported abstinence from smoking for a period of time (48.8%). Those
respondents using e-cigarettes more than 20 times per day had a quit rate
of 70.0%. Of respondents who were not smoking at six months, 34.3%
were not using e-cigarettes or any nicotine-containing products at the time.
A limitation of the study was the low response rate of 4.5%, making
selection bias likely.

Some tobacco control issues raised by ENDS/e-cigarettes
Nicotine exposure: Direct epidemiological studies of the health effects of
long term ‘pure’ nicotine use are limited. However, the available evidence has
resulted in a general consensus that, while nicotine use probably carries some
risks, in the dosages delivered to the user by smoking it is generally quite a
safe drug48. Probable or suspected harmful effects of nicotine include effects
on the cardiovascular system, adverse reproductive effects, and impairment of
wound healing49. However in many cases (such as the provision of nicotine
replacement therapy to high-risk patients with cardiac disease50) limited
excess risk has been detected in clinical studies, or (as in the case of
postoperative complications51) if excess risk exists, it is likely to be small
compared to the risk of continuing to smoke. Animal models suggested a role
of nicotine in the promotion of tumour growth52 53 however this has yet to be
established in human epidemiology. There are currently no clinical studies on
the effects of long-term nicotine use from the mode of administration used by
ENDS.
In concentrated forms, nicotine is a dangerous poison with a fatal human dose
of around 60mg, less for children. Nicotine concentration in e-cigarette liquid
can vary from 6 mg/ml to 24 mg/ml upwards. This means that harmful doses
of nicotine can be present in bottles of e-liquid refills. Because of the dangers
presented by accidental exposure to high concentrations of nicotine, there has
been concern that ENDS products should be adequately regulated to
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minimise this possibility. A 2010 analysis of ENDS products found that:54




‘Batteries, atomisers, cartridges, cartridge wrappers, packs and
instruction manuals lack important information regarding ENDS
contents, use and essential warnings.
ENDS cartridges leak, thereby creating the potential for unwanted
nicotine exposure to children, adults, pets and the environment.
There are currently no methods for proper disposal of ENDS products
and accessories, including cartridges.’

Medicinal versus recreational nicotine: it has been argued in the
International Journal of Drug Policy55 that ‘by delivering nicotine in a way that
resembles the visual spectacle and bodily pleasures of smoking, but without
the harms of combustible tobacco, e-cigarettes highlight the complex status of
nicotine as both a poison and remedy in contemporary public health and
tobacco control’.
Promotion of smoking/gateway product: the World Health Organization
has expressed concern56 that ENDS might undermine the prevention of
tobacco use because of their appearance, sweet flavourings and marketing as
safe alternatives to tobacco products for non-tobacco users, including
children.
Dual use: the World Health Organization has also expressed concern that
ENDS might be used to perpetuate smoking by sustaining nicotine
dependence in smoke-free environments57. They cite de-normalization of
tobacco product use and the subsequent increase in cessation rates as one of
the positive consequences of smoking restrictions. They also suggest that
ENDS may discourage people from quitting, as users can maintain their
nicotine addiction despite smoking restrictions and resume smoking where
such restrictions are absent. However, others58 have argued that dual use is
of limited concern as existing surveys show that most current e-cigarette
users use e-cigarettes for complete or partial replacement of smoked
cigarettes rather than supplementation.
Tobacco industry involvement: a criticism of current ENDS products has
been that they are inconsistent mechanisms for nicotine delivery59. However
they are rapidly evolving products and it is likely that adaptations which
facilitate efficient pulmonary delivery to a greater extent will be made60.
Shortly after the US Food and Drug Administration announced that ENDS
would be regulated as tobacco products both Philip Morris and British
American Tobacco purchased nicotine-inhaler technologies that promise
pulmonary delivery61. It is also worth noting that the Centre for Tobacco
Research at the University of Catania (source of one of the first pieces of
evidence suggesting that e-cigarettes can help smokers quit) was founded
with funding from Philip Morris, and the financial links between Philip Morris
and the University's research into e-cigarettes fit the broader context of
tobacco companies' investment in alternative use of tobacco62.
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Regulatory issues
Electronic cigarettes are problematic to regulate; they do not fit into current
legislation for several reasons:
 they are not tobacco products and therefore are not regulated by Tobacco
Product Regulations.
 although they both contain nicotine the electronic cigarette is not
automatically subject to the same regulations as nicotine replacement
therapies.
Several nations have opted to ban the sale and importation of electronic
cigarettes outright; these include Argentina63, Brazil64, Israel65 and
Singapore66; (the Vapers Network monitors e-cig legislation worldwide67).
Others nations have opted to classify electronic cigarettes as medicinal
products and regulate accordingly; these include Denmark, although as no
ENDS have yet been recognised as medicinal products they are effectively
banned68. The Health and Consumer Protection Directorate-General of the
European Commission has reviewed electronic cigarettes and EC legislation
and suggested that whether electronic cigarettes are a medical device
depends on the ‘claimed intended use and whether this intended use has a
medical purpose or not’69. They further suggest that national authorities
should decide the status of each product on a case-by-case basis.
In the USA the Food and Drug Administration (FDA) declared (April 2011) that
it will regulate ‘electronic cigarettes’ as tobacco products, having failed in its
initial attempt to regulate them as drug-delivery devices70. Under the 2009
Family Smoking Prevention and Tobacco Control Act products containing
nicotine derived from tobacco but making no therapeutic claims must be
regulated as ‘tobacco products’71.

UK regulations
The tobacco control strategy introduced in February 2010 by the previous
Westminster Government suggested that all products which contain nicotine
should be regulated under medicines safety legislation 72. A Medicines and
Healthcare products Regulatory Agency (MHRA) consultation73
invited responses on proposals to regulate all nicotine-containing products as
medicines by function, rather than by claim, therefore e-cigarettes and other
nicotine-containing products would be regulated in the same way as existing
pharmaceutical nicotine products. There was a very large response to the
consultation and the MHRA has now commissioned an expert working group
to look at both market and scientific research74. A final decision is expected to
be made by Spring 2013 but until then the MHRA have stated that trading
standards are advised to continue to apply the appropriate general product
safety regulations to these products.
Within the UK the electronic cigarette is currently regulated under two different
schemes:
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 medicines and medical devices are regulated by the MHRA; electronic
cigarettes which market themselves as smoking cessation devices
(explicitly or implicitly) must be approved by the MHRA75.
 products which market themselves as alternatives to cigarettes are not
currently subject to regulation by the MHRA; these devices may instead be
regulated by trading standards bodies.
 the safety of e-cigarettes marketed as tobacco alternatives is currently
controlled by general product safety legislation and the Chemicals (Hazard
Information & Packaging for Supply) Regulations 2002 (CHIP). These
require electronic cigarettes to be supplied with child-resistant packaging
and toxic warning labels 76.
 In 2009 LACORS (the Local Authorities Coordinators of Regulatory
Services) carried out testing on several brands of electronic cigarette. All
had failed to comply with the requirements of the Chemicals (Hazard
Information & Packaging for Supply) Regulations 2002 (CHIP)77, although
this situation may have since changed.
The Department of Health is working with LACORS and local authorities to
ensure compliance with current regulations. It is hoped that bringing all
electronic cigarettes into regulation under the MHRA will ensure products are
of the requisite quality, efficacy and safety to eliminate or reduce the harm
from smoking78.
In the absence of a comprehensive regulatory framework some organisations
have made their own decisions. For example, Fife Health Board has banned
e-cigarette usage citing a lack of information about their long-term usage
alongside fears that the heating element could cause bedding or clothing to
ignite79. Similarly Standard Life will not allow employees to use e-cigarettes
at their desk, considering it to be a violation of a long-standing, no-smoking
policy80.

Conclusion
The two areas on which almost all of the research cited in this paper agree
upon is that more research is needed on the harms and benefits of ecigarettes, and that effective regulation is needed to ensure controlled
manufacture renders any such products both safe and effective.
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