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E-Cigarette Learning Objectives

A Ingredients and Health Effects of Environmental Tobacco
Smoke (Second Hand Smoke).

A Clean Indoor Air Act: Coverage, Exemptions, and
Effectiveness.

A E-cigarette Advertising, Usage, Toxicity, and Policies.
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Environmental Tobacco Smoke

[Gases]
Benzene, Formaldehyde

Ammonia, Carbon monoxide, Hydrogen cyanide




Environment al Tobacoc

[Particulates]
Arsenic (inorganic), Benzo(a)pyrene, Beta-naphthylamine,
Chromium™*®, Polycyclic aromatic hydrocarbons, Polonium 210,
Tars

Cadmium, Lead, Nickel, Nicotine




Common sources:cigarettes, cigars, and
pipes.

Health effects: middle ear infections, low
birth -weight, sudden infant death syndrome,

asthma, decreased lung function, heart
disease, lung cancer, and nasal sinus cancer.

Symptoms: eye, nose, and throat Irritation,
headache, nausea, wheezing, and angina.




No safe level
No air handling solution




Kansas Indoor Clean Air Act




Covers:

Bars, food and retail service establishments,
workplaces, movie theaters, health care facilities,
iIndoor sports arenas (including bowling alleys),

taxicabs and limousines, libraries, museums, banks,
elevators, mass transit, shopping malls, lobbies,
educational facilities, school buses, and enclosed
spaces In outdoor arenas.10 foot radius around
access points.




-

Exemptions:

Private homes or residences (excepting day care).
20% Hotel/Motel Rooms.
Gaming floor of casino or racetrack.
Adult Care home.
Long-term care unit of a medical care facility.
Tobacco shops.

Class A or B club licensed before 1/1/2009.
Private club in areas where minors prohibited.
No preemption of stronger local laws.
Annual benefit cigar dinner or smoking benefit for
charity.
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E-Cigarettes?




From Whence E-Cigarettes (ENDS)

. 2003: Chinese pharmacist, Hon Lik , is credited with
conceptualizing and producing the first modern
Electronic Cigarette




Component Parts E-Cig-a-Likes

Cartridge = Atomizer  Battery and electronics

L

Cartomizer Battery and electronics
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E-Pens: EHookah Pens

. Cherry, Chocolate,
- Vanilla, Bubblegum
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. Swisher Sweets Ecigars (Swisher International)

Westenberger, 2009; Goniewicz et al 2013)
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BluetoothE-Ci1 gar et t e:

Calls, Listen to Music
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E-Cigarette Advertising

- “ OV e r @igatette advertising expenditures
across media channels have increased from $6.4
million in 2011, to $18.3 million in 2012, to $59.3
million In 2013

- 80 unigue brands

- blu e-cigarettes dominated ad spending,
comprising about 75% of all e-cigarette
advertising.

- Highest in Magazines and TV, Lowest In
Newspapers
(Kim et al., 2014)
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E-Cigarette Sales

. Market Size Continues to Increase
. retail sales are over $1B currently;
. ~$1.8B by the end of 2013.
. $10B by 2017.
- U.S. comprises 30% of the $6B global market

. E-cigs could surpass consumption of
conventional cigs within the next decade (by
2023.

(Herzog, 2013)




Why the Appeal?

. No bans on marketing
- Thousands of flavors
. Appealing to youth

. Conflicting messages about safety”
- Headline from KC Star _
. Everyone’'s doingi"

. Lack of policy
- Not covered by KS Indoor Clean

Air Act
- Majority of municipalities, workplaces, and schools
don’t have policicgs t hat enj

. Enforcement difficult
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Flavorful and Fun

More Taste,
No Tar

A cream
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Strawberry Shortcake

Cafled one of Amenca's favorits dessens
Syawberry Shoncake is & sCrumglous
madiey of Feshiy 38Ced strawbemos capped
wilth 3 Qenerous doliop of whipped cream
and served over 3 sweslened Msoul pasyy
Semply amazing!

A prd-5i28C panty favorke, Mis Canlly dandy
consists of matst white cake slathered in
neh, SuBercream ROsINg and sUgches with 2
fesive 3550Mment of colorul sprinides
Wonderfully swesl and duttery, Vansila
Cupcake |3 pare fun and pure heaven for
cake fovers. Dig !

Only $9.95 ea

EFEED) Only$9.95ea Buy Now

E-cigarettes
offer flavors you never
knew youwanted

Dessort
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WHAT FLAVYOR DO YOU USE MOST

Fruit
Tobacco
Other (inc. 5 & 2IY)

Mentho! (Menthol/Mint/Peppermint etc..)
Savoury/Spice

Candy

Beverag
Whele Tobacco Alkaloid




Local Messaging
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FORMER HARD-CORE SMOKING CANDI MCCANN, WHO NOW VAPES

\_ THE KANSAS CITY STAR, SATURDAY, MAY 16, 2015 Y,




Freedom and

[T freedom

without the guilt.

TAST QW’WHQBEUER *4 A

B REAL CIGARETTE!
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Renormalization

No more need be said

“It's toasted"




Renormalization

Hilal .
I'M SENDING CHESTERFIELDS to all my friends. f

That's the merriest Christmas any smoker can have — l
Chesterfield mildness plus no unpleasant after-taste
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Renormalization

Cigarettes, 1964 E-Cigarettes, 2013

Vicerovs got the Deep-Weave Filter
and the laste thats rigt
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UHRCEC. Committee on Energy and Commerce, US House of Representative: E-Cigarette Flashbacks. 2014;
http://democrats.energycommerce.house.gov/index.php?g=page/e-cigarette-flashbacks. Accessed April 29, 2014.



http://democrats.energycommerce.house.gov/index.php?q=page/e-cigarette-flashbacks
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Past cigarette and present e-cigarette advertising

Cigarettes, E-Cigarettes,
1958 2013
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UHRCEC. Committee on Energy and Commerce, US House of Representative: E-Cigarette Flashbacks. 2014;
http://democrats.energycommerce.house.gov/index.php?g=page/e-cigarette-flashbacks. Accessed April 29, 2014.



http://democrats.energycommerce.house.gov/index.php?q=page/e-cigarette-flashbacks
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Cigarettes,
1930

20,679 Physicians
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E-Cigarettes,
2012
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UHRCEC. Committee on Energy and Commerce, US House of Representative: E-Cigarette Flashbacks. 2014;
http://democrats.energycommerce.house.gov/index.php?g=page/e-cigarette-flashbacks. Accessed April 29, 2014.



http://democrats.energycommerce.house.gov/index.php?q=page/e-cigarette-flashbacks
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Youth & E-Cigarettes

More youth are potentially getting
addicted to nicotine than ever before

Student Use Of E-Cigarettes
M High School Middle School

2013

4.5%
1.1%

™~

or« | 13 —> 912" 2,000,000

3.9% >pth-gth: 450,000
0% 2 4 6 8 10 12 14

Source: CDC National Tobacco Survey
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Youth& E-CI gar ett es

Vaping Up, Smoking Down

U.S. high school students who smoked cigarettes or e-cigs in the last 30 davs

B E-cigarettes B Tobacco Cigarettes

20%

15.8

— 13.4

10
9.2
1.5
0 T 1
2011 2014
Source: CDC

Bloomberg [}
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E-Cigarette Use among

Kansas Youth*

Ever and Current Electronic Cigarette Use among
Kansas Youth

0
15 00% 13.2%

10.00% - B Ever

m Currently
5.00% -

0.00%
Middle School High School

*Unweighted 2013/2014 Kansa&'outh Tobacco Survey




E-Cigarettes: A Cause for Concern?

NICOTINE EXPOSURE IN YOUTH MAY :

1. Promote addiction
2. Lead to sustained tobacco use
3. Cause lasting harm to brain development




Nicotine Promotes Addiction

14 . . . . apy-
As an addictive substance, nicotine, on a milligram

for milligram basis, is 10 times more potent than
her ol n..w

Sachs DPL. Advances in Smoking Cessation Treatment In: Simmons, ed. Current Pulmonology, Chicago;
Year Book Medical Publishers, 1991, 12:139-198




Nicotine is Highly Rewarding

and Hard to Quit

Nicotine reaches brain in 7 seconds

-l ncreased | evels of
Dopamine Serotonin
Norepinephrine Glutamate
Beta-Endorphin Vasopressin
Acetylcholine

. Enhances Decreases
Concentration Tension
Alertness Anxiety
Memory

100-300puffs/day of e -cigarette

- 200 puffs X 365 dayyr =73,000puffs per year
-1 million puffs in 13.5 years

- Each puff provides a reward

f eel

E




E-Cigs as Gateway to Regular Tobacco

. National Youth Tobacco Survey (2011/2013):

. 263,000 youth who had never smoked used e
cigarettes

. 44% of youth who had ever used e-cigarettes said
they intended to smoke conventional cigarettes
within the year
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Nicotine interferes with maturation of the

prefrontal cortex

- Neuroplasticity - Synaptic pruning

- Intracellular signaling - Myelination of axons
. Gene expression

. Structural changes

. Nicotine acutely activates but chronically desensitizes

the areas in the brain responsible for attention and
memory

- Long-term impairment in impulse control, memory, and
attention

. Adolescent smoking associated with later life behavioral
disturbances, including substance abuse and mental
health problems

Dwyer, J.B., S.C. McQuown, and F.M. Leslie, The dynamic effects of nicotine on the developing brain. Pharmacol
Ther, 2009. 122(2): p. 125-39.
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What other chemicals do e-cigarettes

contain?

. Tobacco-specific nitrosamines
. Aldehydes
- Formaldehyde, acetaldehyde, acrolein, acetone
. Metals
- Nickel, lead, chromium
. Polycyclic aromatics
- Cresol, anthracene, pyrene
. Volatile organics
- Propylene glycol, glycerin

Tob Control 2014;23:ii11-ii17 doi:10.1136/tobaccocontrol-2013-051482
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Propylene glycol

glycerin
Flavorings (many)
Nicotine

NNN and NNK
Nitrosamines™
NAB

NAT
Ethylbenzene
Benzene*

xylene

Toluene
Acetaldehyde*
Formaldehyde*
Naphthalene
Styrene
Benzo(b)fluoranthene

To Po To o Po Do Bo Io Io Do Do Do Io I» o o Do

Chlorobenzene
Crotonaldehyde
Propionaldehyde
Benzaldehyde
Valeric acid

Hexanal

Fluorine

Anthracene

Pyrene
Acenaphthylene
Acenapthene
Fluoranthene
Benz(a)anthracene
Chrysene

Retene
Benzo(a)pyrene*
Indene(1,2,3-cd)pyrene

Benzo(ghi)perylene

« Acetone

« Acrolein
Silver

« Nickel*
Tin
Sodium
Strontium
Barium
Aluminum

« Chromium (+6*)
Boron
Copper

« Selenium

» Arsenic
(inorganic)*

Compounds in red are from FDA 2012, Harmful and Potentially

To Po To Do Do Do o To Io Do Do Po o Do Do o

Cadmium*
Silicon
Lithium
Lead
Magnesium
Manganese
Potassium
Titanium
Zinc
Zirconium
Calcium
Iron

Sulfur
Vanadium
Cobalt
Rhubidium

Harmful Substances i Established List
* = Carcinogenic to humans (IARC). N = 9.
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The Aer os ol

e E-Cigarette “Vapor”
» Concentrations of pollutants less than in cigarettes
 Carcinogens, less than in cigarettes
e Great variation across products; no product standards
e Intermediate and long term health effects unknown
e Maybe safer, but this doesn’t mean safe




Nicotine

Common sources: cigarettes, environmental tobacco
smoke, pesticides.

Health effects: neurotoxic and cardiotoxic. Possible
tumor promoter. Potentially lethal, particularly to
fetuses and children.

Symptoms: nausea and vomiting, constricts blood
vessels, iIncreases heart rate, heart attacks, and stroke.




Nicotine Levels

E-cigarette liquid or e -juice can come inunits of zero,
three, six, 12,24,and 32 milligrams of nicotine per
milliliter or it can be mixed to any concentration.




M

anufacturers

donot

even

contr ol

Nicotine reported in refill solutions, cartridges, aerosols and environmental emission of e-
cigarette products

Literature

Goniewicz et a*

Etter et al'>

Kirschner et a/'®
Cameron et al'®

Pellegrino et alP

McAuley et al'

Cheah et al'’

Trehy et al’

Cobb et aP

Westenberg er’

Westenberg erl0

Matrix

Refill solution
Cartridge
Aerosol
Refill solution
Refill solution
Refill solution
Cartridge
Aerosol
Indoor air

Cartridge

Refill solutions

Cartridge
Aerosol
Cartridge

Aerosol

Cartridge
Aerosol

Refill solution

Units

mg

mg

mg/ 150 pufis
mg/mL
mg/mL
mg/mL

% WAV

mg/ m=
ng/L
mg/cartridge
mg/mL

mg/c artridge

pg/100 mL puff

mg/cartridge
Hg/35 mL puff

mg/cartridge

pg/100 mL puff

pg/mbL

Nicotine level

0+0.0 to 256+1.1

0+0.0 to 1905
0.3+02t0 8.7+1.0
N.D.to 290

148402 to 87 222 7
8.5+0.16 to 22 2+0.62
<0.001 to 0.25

<0.01 to 6.21

53810 8770

0.00to 15.3

Oto 256

Oto 21.8

Oto 43.2

3.23+0.5 to 4.07+0.54

0.3 for puffs 11 to 50
to 1.0 for puffs 1to 10

0.00 to 6.76
0.35to 432

N.D.to 256

Deviation from label*

—75 1o 28%
—89 to 25%
MN.A.

—15 1o 21%t
—50 to 40%t
—66 to 42%t

N.A.
MN.A.

MN.A.

—89 to 105%t
—100 to 100%t
—100 to 100%t
N.A.

—80 to —77%t
MN.A.

NoA.
MN.A.

MN.A.

t

h
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FIGURE. Number of calls to poison centers for cigarette or e-cigarette exposures, by month — United States, September 2010-February 2014
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Alternate Text: The figure above shows the number of calls to poison centers for cigarette or e-cigarette exposures, by month, in the United States during
September 2010-February 2014. E-cigarette exposure calls per month increased from one in September 2010 to 215 in February 2014.
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e

E-cigarette devices and Iquid nicotine exposures reported to the
University of Kansas Hogital Poison Cantrol Center by year,

asof December 312015

I o o e e e
Chlid 6 Xpars) 19
Older Chid (6-12 0 0 0 1 3 2
years)
Teen (13-19 years) 1 0 2 2 5 4
Adut (20-59yeas) 1 3 6 9 26 17
Older Adut (60+ 0 0 0 2 1 1
years)
Age Unknown 2 0 2 3 1 0
Total Cases 23 17 34 45 97 71
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Flavorings

Common flavors: menthol, candy, bubblegum,
strawberry, fruit, tobacco, mix your own, etc .

Health effects: facilitates usage. cinnamon and several
other flavors have been found to have detrimental
effects on the lungs of laboratory animals.

Symptoms: N/A




Formaldehyde

Common sources: particle board and plywood, urea -
formaldehyde foam insulation, air fresheners, and
environmental tobacco smoke.

Health effects: eye, nose, throat, and lung irritation,
allergic reaction, and nasopharyngeal cancer.

Symptoms: irritation, coughing, wheezing, skin rash,
and fatigue.




Common sources:lead-based paint, outdoor lead dust,
soldering, and electronics repair.

Health effects: damage to kidneys, nervous system, and
red blood cells.

Symptoms: decreased coordination and mental abilities,
and impaired mental and physical development in
young children.




Propylene Glycol

Common sources:automobile antifreeze, cosmetics,
medicines (remove moisture), artificial smoke.

Health effects: asthma.

Symptoms: eye, throat, and airway irritation.




OtherCh e mi c al

S

Pot ent

Benzene anemia, bone marrow damage, leukemia.

Cadmium: chronic obstructive pulmonary disease,
emphysema, chronic renal (kidney) tubular disease.

Diacetyl: (Used in butter flavoring) bronchiolitis

obliterans.

Nickel: lung and nasal cancer.




Short Term Pulmonary Effects

In one study a team of scientists found that only after 5
minutes of use, e-cigarettes had immediate adverse

physiologic effects, similar to some of the effects seen
with tobacco smoking, including the retardation of lung

function and development of asthma.




As Battery Voltage Increase, Toxins Increase

. On average, toxins were 13— 807/ fold lower than
tobaccocigarettes

. However, when voltage was gradually increasedfrom
3.21t04.8V:

- 4 to over 200 times increase in formaldehyde,
acetaldehyde, and acetone levels

. The levels of formaldehyde were in the range of
levels reported in tobacco smoke

(Kosmider et al., 2014)
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E-Cigarettes: The Second Generation

. 1st Generation:
. Cig-a-likes
. Most toxins emitted in the aerosol at a lower level
than regular cigarettes
. Aerosolizing temperature 40— 65c

. 2"d Generation
. Tank systems, refillables
. Sometoxins emitted approaching levelsfound in
regular cigarettes
- Aerosolizing temperatures >65c
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Figure 4
—a—First-generation deviceq
-s—-New-generation device
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kComparison between tobacco cigarette and electronic cigarette devices in plasma nicotine levels.




Secondhand Exposur e

Electronic Cigarettes

. The average concentration of nicotine resulting from
smoking tobacco cigarettes was 10 times higher than from
e-cigarettes (31.6@6.91 vs. 3.322.49ug/m)

. 7XsS more particulate matter

. Still, in a room of 5 to or more e-cigarette users, nicotine
and particulate matter levels are above healthy levels

(Czogalaet al, 2013)
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Secondhand “ Vap

Concentrations of both biomarkers among non-smokers
exposed to conventional cigarettesandec | gar et
“vapor” were statistical/l
higher, respectively). The levels of airborne nicotine and
cotinine concentrations in the homes with e-cigarette
users were higher than control homes (differences
statistically significant). Our results show that non -
smokers passively exposed to e-cigarettes absorb
nicotine.

(Fernandez etal, 2014)

t
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Secondhand “(\Maopni'n

“ Ov er a l-digarette iIs & new source of VOCs and
ultrafine/fine particles in the indoor environment.
Therefore, the question o
answered In the affirmative. However, with regard to
a health-related evaluation of e-cigarette
consumption, the impact of vapor inhalation into the
human lung should be of primary concern ™ .

(Schripp, et al., 2012).




Summary and Conclusions

. Variety of products.
. Appeal to youth, etc.

. Increase in use among norsmokers.
. Nicotine addiction

- Transition to cigarette smoking
- Anxiety disorders

- Susceptibility to other drugs of abuse
. Nicotine exposure to the developing fetus
. Health impacts not currently understood .




SummaryandConcl usi ons

. Nicotine and other chemical levels vary between and
within brands.

. Small amounts of nicotine can betoxic whether
swallowed or absorbed through the skin.

. Carcinogens present.

. Secondhand exposure.

. Dose can be adjusted.

. Second generationdevices.




Current Kansas Policies

. lllegal for KS youth to purchase or possess KS statute: 79332])

. E-cigarettesare NOT covered by the Kansas Indoor Clean Air Act;
KS Attorney General ruling (2011)

. E-cigarettesare NOT covered by most city ordinances

VvV Smoking regulations depend on specific definitions of smoking
and/or tobacco. Neither smoking nor tobacco applies to e-
cigarettes which is why they are not covered.

. Current policies existing in Kansas: Kansas City (7/2015),
Overland Park (8/2014), Olathe (1/2015), Topeka&/2015),
Hutchison (11/201) McPherson (9/2014and ParkCity (3/2015).

- Other targeted cities without policies: Lawrence, Lenexa,
Manhattan, Salina, Shawnee, Wichita
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Control Options (F)

- Quality Control

. Flavors

- Chi Il d “Proof?” Caps for |
. Internet Sales Restrictions

. Contaminants in Liquids or Heating Element

- Nicotine Content of E-Liquids

. Evaluation by the FDA (safety and effectiveness)




Control Options (F, S, or L)

. Increasing taxes
. Advertising/Marketing
- Minimum Age to Purchase (e.g., T21)

. Indoor Air Restrictions (schools, workplaces, and
public places)
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