E-cigarettes
State of knowledge
to guide regulation

Dr. Katrin Schaller
Dr. Martina Potschke-Langer
Stabsstelle Krebspravention und
WHO Kollaborationszentrum fur Tabakkontrolle

GERMAN
z CANCER RESEARCH CENTER
. IN THE HELMHOLTZ ASSOCIATION




E-cigarettes dkflo

Dr. Katrin Schaller

Product characteristics Ciiiecec00®®

Research Center
50 Years — Research for

22/10/2014 | A Life Without Cancer

Structure

Mouthpiece

Switch Vaporizer

(Rechargable)
battery

Liquid container
Wick
Heating coll
Air-permeable
insulating material
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Product characteristics

Rechargeables

$

DAMPFER
INSEL

dkfz.

50 Years — Research for
A Life Without Cancer




E-cigarettes
Dr. Katrin Schaller

Product characteristics

Research Center

22/10/2014 |

E-Shisha

Structure and use like e-cigarettes

Sometimes different mouthpiece

Mainly disposables (500 — 1500 puffs)

Meanwhile also available as
rechargeable pens

In general: without nicotine

Internet; available with nicotine
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No tobacco
NoO nicotine

No THC

E-Joints with Cannabis
concentrate announced

Kiffen wird elektronisch: Ein hollindisches Unternehmen hat den E-Joint entwickelt.
© Hersteller
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Ingredients

Ingredients

Propyleneglycol

»
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Flavours

Nicotine
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Propyleneglycol

Generally recognised as safe (GRAS) by Ho/\l/
FDA

Used in food and medical products:
oral or dermal intake

Inhalation:
may affect respiratory tract

Unknown long-term health effects
of repeated inhalation
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OH

Glycerin
HO\)\/OH

o Generally recognised as safe (GRAS) by FDA
« Used in food (humectant, stabilator)

« Unknown long-term health effects of repeated inhalation
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Flavours

e Used in food

« Some flavours are known as allergic
(Menthol, Vanilline, Eugenol, Linalool,
Anis alcohol)

e Unknown long-term health effects of
repeated inhalation
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Nicotine

Harms the unborn

Tumor promoting

Possibly carcinogenic
Addictive
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Toxic Substances

e Carcinogenic substances in vapour (formaldehyde,
acetaldehyde, acroleine, metals), appear to form on
heating/overheating

* About % of sweet flavours contain diacetyl and acetyl

propionyl (both affect airways)

* In some products propylene glycol and glycerin were
replaced by ethylene glycol (toxic)
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Toxic effects on cell cultures

Some liquids are cytotoxic in different cell cultures

Lower cytotoxicity than cigarette smoke

The cytotoxic effect appears to depend on flavours and
particles '

E-cigarette vapour may change the
expression pattern of genes

http://en.wikipedia.org/wiki/Cell_culture

Bahl Vet al. (2012) Comparison of electronic cigarette refill fluid cytotoxicity using embryonic and adult models. Reprod Toxicol 34: 529-537

Farsalinos KE et al.(2013) Comparison of the cytotoxic potential of cigarette smoke and electronic cigarette vapour extract on cultured myocardial cells.

Int J Environ Res Public Health 10: 5146-5162

Romagna G et al.(2013) Cytotoxicity evaluation of electronic cigarette vapor extract on cultured mammalian fibroblasts (ClearStream-LIFE): comparison with
tobacco cigarette smoke extract.Inhal Toxicol 25: 354-361

Williams M et al.(2013) Metal and silicate particles including nanoparticles are present in electronic cigarette cartomizer fluid and aerosol. PLoS One 8: e57987
Park 2014 the effect of e-cigarette exposure on airway epithelial cell gene expression and transformation abstract AACR-IASLC Conference
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Side effects

Mainly affected: respiratory tract, mouth/throat, neurological system
(cough, irritations of the mouth, eyes and skin, aching muscles,
breast pain, headaches, dizziness, nausea, sleeplessness, fatigue)

.

'

Rarely: Asthma, increased blood pressure
Effect on lung function (?)

Case report: lipoid pneumonia

Case report: acute eosinophilic pneumonia

Positive effects for smokers:
improved sense of taste and smell,

Ficure 2. Photomicrograph of BAL sample shows lipid-laden

i m p rOVEd reS pi rati O n an d fitn eSS macrophages (Oil-Red-O stain, original magnification X 100).
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Long-term health effects

Long-term health effects of inhalation,
repeated daily for hundreds of times:
unknown
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Much less than in secondhand cigarette smoke

Nevertheless impairs the air (carcinogens! particles!)
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E-cigarettes are used primarily by

E-cigarette use in Germany 2014

25 -

e Smokers:
up to 1/3 of
smokers
try e-cigarettes

15

Percent

= Non-smoker
10

m Ex-smoker

= Smoker

e 1-8% of smokers ..
use e-cigarettes S
on long term

Ever users Current users
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e In general: occasional use

e Often “dual use”

e Rarely long term (exclusive) use
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Reasons for use

7-40% smoking reduction

13-50 % smoking cessation

5-28% avoidance of smoking bans
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Users in Germany 2014

o Sharp increase from 2012 to 2014
« Mainly young smokers

2012 w2013 m2014
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Harm reduction or dkf.z:

50 Jahre — Forschen fur

g at eway to S m O kl n g ? ein Leben ohne Krebs

Tobacco control community is divided

« Addiction therapists have the smokers in focus:

- harm reduction
- demand weak regulation

« Public health advocates and doctors have the
population and youth in focus:

- gateway to smoking
- undermining of tobacco control

- demand stringent regulation
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Cessation

Time from product use (mins)
15 15 35 45 55 &5

« E-cigarettes reduce craving

« E-cigarettes reduce
withdrawal symptoms
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e Even without nicotine
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Effectiveness In cessation?

 Limited evidence t

- low effect on smoking cessation
~similar to nicotine patch

- more effective than nicotine patch
e Often only smoking reduction: low health benefit
e Continued dual use — reduced motivation to stop completely
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Ever use of e-cigarettes increases

among youth and young adults

Up to 11 % of youths and young adults
try e-cigarettes, increasing trend

Mainly smokers

But: Up to 20 % of adolescent ever users ‘
are non-smokers, especially among younger ages

What the studies do not tell:
What came first? Smoking or vaping?
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Smoking initiation?

 Nicotine

e Habituation to the smoking ritual

 Focus Groups: E-cigarettes could bring young
people one step closer to smoking

Choi K et al. Young adult's favorable perceptions of snus, dissolvable tobacco products, and electronic cigarettes: findings from a focus group study. Am J Pub

Health 2012, 102: 2088-2093
Camenga DR et al. Alternate tobacco product use among adolescents who use e-cigarettes only and never smokers J Adolec Health Epub ahead of print
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Packaging attractive to young people
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Product design attractive to young people

WELTNEUHEIT!
Moch nie da gewesen. Eine E-Zigarette mit Bluetooth-Funktion. Wenn sie mit einem Telefon verbunden ist, kénnen Sie wéhrend des Rauchens
Inrer E-Zigarette anrufen und angerufen werden! Spielen Sie |hre Lieblingsmusik von Ihrem Telefon aus mit dem in der E-Zigarette eingebauten

Lautsprecher ab!

SUPER € Bluetooth

ATOMIZER
(COIL)

€ BLUETOOTH P ‘
Liauip

VOLUME -
VOLUME +

nﬂﬂ

www.supersmokerbluetooth.de
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Advertising of tobacco companies

i ;l WATCH OUR

LATEST COMMERCIAL [t

B MO
it ® _f' » & ®

“Experience the Breakthrough”

Vype (BAT / CN Creative)

http://uk.govype.com/
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Big Tobacco

BAT: ,Vype“ (2012)
Reynolds: ,Vuse® (2012)

PMI: ,MarkTen” (2013),
plans cigarettes with heated tobacco for 2017

Lorillard: buys Blu e-Cigs (2012), Skycig (2013)

Imperial:  buys patent from Hon LIk, the inventor of
e-cigarettes (2014)
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E-cigarettes are not harmless
Limited evidence for effectiveness in smoking cessation

E-cigarettes may hinder smoking cessation (similarity to
smoking)

E-cigarettes are attractive to youth

E-cigarettes are not suitable for youth

No sales to minors

E-cigarettes cause emissions and may harm bystanders
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Conclusions Il

E-cigarettes need stringent regulation

o Consumer protection (directive 40/2014/EU)

e Youth protection

* Protection of bystanders
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Comprehensive regulation of E-cigarettes

Consumer
and health
protection

Protection
of youth

Protection of
the environment

Protection of
bystanders

Directive 40/2014/EU Directive 40/2014/EU

e Advertising ban
(in all media)

e Improved
technical
security

e Improved
labelling

Not included in
Directive 40/2014/EU

e Sales ban to minors

e Ban on flavours that
are attractive to
youth

e Tax on e-cigarettes

Not included in
Directive 40/2014/EU

Not included in
Directive 40/2014/EU

* Obligation to
repurchase

e No use in
smoke-free
areas
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