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1. Identify electronic nicotine delivery systems (ENDS). ENDS are noncombustible tobacco 
products such as e-hookah, vape pens, mods and vaping devices

2. Discover prevalence rates of pediatric e-cigarette use

3. Discuss the products and substances being used in these devices

4. Recognize that e-cigarette/vape pen clouds are not water vapor

5. Explore the ways e-cigarette/vape pen companies target young people in their 
marketing

6. Describe the health impacts that vaping imparts on users and others

Objectives

Vaping
• When you breathe or 

inhale vapor from an 
electronic-cigarette

VAPING BY THE NUMBERS

 Kids use e-cigarettes more than other tobacco products, including cigarettes1.

 3.62 million middle/high school students, used e-cigarettes in 2018.

 2018 National Youth Tobacco Survey- 3 main use reasons are: 

 1. Use by "friend or family member" (39.0%)

 2. "flavors such as mint, candy, fruit, or chocolate" (31.0%)

 3. Do not understand the risk1 . 

1. Cullen, K. A., Ambrose, B. K., Gentzke, A. S., Apelberg, B. J., Jamal, A., & King, B. A. (2018). Notes from the field: Use of electronic cigarettes and any tobacco product 
among middle and high school students—United States, 2011–2018. Morbidity and Mortality Weekly Report, 67(45), 1276.

2018 Delaware School Survey
Electronic cigarette/vaping device use among Delaware 5th graders (percentages)

Source: “2018 Delaware School Survey.” Center for Drug and Health Studies, University of Delaware.
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As of 12/18/2018

State of Delaware compared to the United States

2018 DELAWARE SCHOOL SURVEY
Perceptions of harm from use of electronic cigarette/vaping device among Delaware children (percentages)

Source: “2018 Delaware School Survey.” Center for Drug and Health Studies, University of Delaware.

TOPICS 1

E-Cigarette Generations E-CIGARETTES 
COME IN MANY 
DIFFERENT SHAPES

E-cigarettes also known 
as e-cigs, vape pens, e-
hookahs, e-pipes, tanks, 
mods, vapes, electronic 
nicotine delivery 
systems, or ENDS, and 
more. 

Some people call vaping 
devices their brand name 
such as JUUL, BO, Blu, 
and others.
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Device consists of:

• Mouthpiece

• Battery

• Cartridge 

• Heating component

The Basics:

• Battery powers heating 
component  e-liquid 
into an aerosol 
inhale/exhale

Vaping: How Does it Work? JUUL Basics
• JUUL pod-based e-cigarette

• Looks like flash drive, charges in USB

• Many flavors 

• Advertised on Twitter, Instagram and 
YouTube

• JUUL sales have exploded over the past 
two years, 75% U.S. market for e-
cigarettes as of September 2019 (2.7 
BILLION dollars)

JUUL POD

“Vape-Wear” JUUL in Schools
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Quiz Quiz

What’s in E-Cig Aerosol?

• Propylene glycol

• Glycerin

• Flavorings (many)

• Nicotine

• NNN

• NNK

• NAB

• NAT

• Ethylbenzene

• Benzene

• Xylene

• Toluene

• Acetaldehyde

• Formaldehyde

• Naphthalene

• Styrene

• Benzo(b)fluoranthene

• Cadmium

• Silicon

• Lithium

• Lead

• Magnesium

• Manganese

• Potassium

• Titanium

• Zinc

• Zirconium

• Calcium

• Iron

• Sulfur

• Vanadium

• Cobalt

• Rubidium

• Benzo(ghi)perylene

• Acetone

• Acrolein

• Silver

• Nickel

• Tin

• Sodium

• Strontium

• Barium

• Aluminum

• Chromium

• Boron

• Copper

• Selenium

• Arsenic

• Nitrosamines,

• Polycyclic aromatic 
hydrocarbons

• Chlorobenzene

• Crotonaldehyde

• Propionaldehyde

• Benzaldehyde

• Valeric acid

• Hexanal

• Fluorine

• Anthracene

• Pyrene

• Acenaphthylene

• Acenapthene

• Fluoranthene

• Benz(a)anthracene

• Chrysene 

• Retene

• Benzo(a)pyrene

• Indeno(1,2,3-cd)pyrene

Acrolein is so toxic that it is 
used in chemical weapons
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Ingestion vs. Inhalation
Propylene glycol has been approved by the 

government for use in food …but has NOT been 
approved for inhaling!

Breathing 
In

Respiratory Tract

Consumin
g

Digestive Tract

NOT APPROVED

Quiz

Quiz

WHERE’S THE DISCONNECT?
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E-Juice Nicotine Amounts

Salt-based nicotine

Freebase nicotine

59 mg of nicotine per mL 
(0.7 ml/41 mg in  5% Pod) 0 - 36 mg of nicotine per mL

Refillable tank 

Nicotine?

1 JUUL pod

Typical 
nicotine 

inhalation 
from 41 

cigarettes

Nicotine?

BEHAVIOR RISKS 

Youth who use e-
cigarettes may be more 
likely to smoke regular 
cigarettes in the future. 

Vaping is a Bridge to Cigarettes

Teens who vaped 4X more likely to 
start smoking cigarettes

Non-User Side Cigarette User Side

E-Cig/Vape
Bridge
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CONCLUSIONS: Among adolescent cigarette experimenters, using e-cigarettes 
was positively and independently associated with progression to current 
established smoking, suggesting that e-cigarettes do not divert from, and may 
encourage, cigarette smoking in this population.

Vaping Marijuana
Dabbing – using an e-cigarette to ingest marijuana concentrates 

Tetrahydrocannabinol (THC)

Cannabidiol (CBD) 

Most commonly known as cannabis.

Distillate is refined cannabinoid oil free of 
taste, smell and flavor and the base of edibles 
and vape cartridges

Cost $50-200 per gram due to high potency

National Institute on Drug Abuse. (2018). Monitoring the Future Study: trends in prevalence of various drugs.

Vaping THC does not always produce odors 

Vaping eposes user to higher concentrations of THC 

Greater exposure to mind altering and addictive ingredient

Synthetic Cannabinoids (K2/Spice) being used in vape devices

May include potentially harmful chemicals used to “cut” product

Vaping Marijuana

Annual survey of 50,000 adolescents, 4%, 12% and 13% of 8th, 10th, and 12th 
graders respectively had vaped marijuana in 2017. 
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Four CBD e-liquids determined to contain dextromethorphan or 5F-ADB (one of the 
most potent synthetic cannabinoids and elicits severe psychotic symptoms in 
humans, sometimes causing death) 

Illustrates the potential quality control issues in a “regulated” industry.

TOPICS 2

VAPING AND YOUR BODY

Quiz Quiz
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Nicotine Can Lead to Addiction

•Bad choices
•Hard to Learn
•Anxiety
•Mood swings

Nicotine changes the brain and affects 
attention, learning, and memory.

Dopamine “Reward”  Pathway
Mesolimbic

Nicotine

Dopamine

Saturating nicotinic receptors

BLUE = Dopamine 
which triggers 
Pleasure Response

Saturating nicotinic receptors

BLUE = Dopamine 
which triggers 
Pleasure Response

Saturating nicotinic receptors

BLUE = Dopamine 
which triggers 
Pleasure Response

Saturating nicotinic receptors

BLUE = Dopamine 
which triggers 
Pleasure Response
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Saturating nicotinic receptors

BLUE = Dopamine 
which triggers 
Pleasure Response

Vaping Damages Veins and  Arteries

Long-Term Health Effects

E-cigarette Batteries Cause Fires and Explosions E-cigarette injuries
U.S. Consumer Product Safety Commission (CPSC), showed that 
between 2015 and 2017 an estimated 2,035 e-cigarette explosion 
and burn injuries presented to U.S. hospitals.

Rossheim, M. E., Livingston, M. D., Soule, E. K., Zeraye, H. A., & Thombs, D. L. (2019). Electronic cigarette explosion and burn injuries, US 
Emergency Departments 2015–2017. Tobacco control, 28(4), 472-474.

55 56

57 58

59 60



10/17/2019

11

With or without nicotine, e-cigarette vapor increases inflammatory cytokines and 
chemokines (Diacetyl)

Induces an inflammatory state in alveolar macrophages 

Inhibition of phagocytosis also suggests impaired bacterial clearance.

Exposure to vapor itself increased cell death and 50X free radicals production

Suggestive of potential for incurable (COPD)

“Popcorn lung" - bronchiolitis obliterans
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Hospitalizations highlight potential dangers of e-cigs to teens’ lungs
Eight Wisconsin teens developed severe injuries to the organs after using the devices
BY
AIMEE CUNNINGHAM
3:09PM, AUGUST 2, 2019

Eight Wisconsin teens presented at the Children’s Hospital of Wisconsin 
with the same set of symptoms: extreme difficulty breathing, severe 
coughing, and fatigue. All reported vaping in the weeks and months 
before their hospital stays in July.

Latest Outbreak Information on Lung Disease Associated with Electronic Cigarettes

As of October 10, 2019 at 5pm, 1300* cases of lung illness associated with e-
cigarettes reported to CDC from 48 states and 1 U.S. territory.

As of 10/10/19 Twenty-six deaths linked to vaping 
confirmed in United States —

Not infection related 

Vaping is causing chemical burns in the lungs

Vaping Associated Pulmonary Injury (VAPI)

Epidemiology

Most patients are young (average ~20 years old),
with a male predominance

~80% of patients report history of vaping
with tetrahydrocannabinol

~94% of patients reported vaping
within a week of symptom onset

Symptoms:

Respiratory distress and cough (98%)
Cold like upper respiratory symptoms  
generally not present. (Layden 2019)

Constitutional symptoms 
Fever in (81%)
GI nausea, vomiting, diarrhea (80%)
Chills in (58%)
Fatigue/malaise in (45%)
Weight loss in (25%) 

Vaping Associated Pulmonary Injury (VAPI)
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Vaping Associated Pulmonary Injury (VAPI)

Acuity

Onset is usually subacute, with deterioration over a period of days (median 
duration symptoms prior to hospitalization ~ 6 days).

1/3 patients initially diagnosed with a mild pneumonia and discharged home 
with oral antibiotics.

Severity varies from unimpressive symptoms to patients requiring intubation 
and ECMO. 

Pathophysiology and cause ??

The prevalent theory- Most cases represent lipoid pneumonia, possibly related to 
vaping of cannabis oils 

Questions remain regarding the exact agent or agent(s) involved

Some range of different pathophysiologic processes involved (e.g. most patients 
may have lipoid pneumonia, while some could have other pathologies)

Vitamin E has recently been used as a liquid carrier of tetrahydrocannabinol in 
some forms of vape 

Epidemiologic data shows a spike in cases beginning in June 2019 and coincides 
with time point this chemical entered the vape market
(Layden 2019)

(fat-filled immune cells)

Pulmonary Lipid-Laden 
Macrophages Facts:

Vitamin E acetate, often used as cutting 
agent to use less pure cannabis oil when 
filling cartridges

When aerosolized and inhaled not clear 
what kind of damage it can do

No single compound, even vitamin E 
acetate, has so far been found to link all
suspected cases

Low-power view showing uninvolved lung at 11 o’clock but a large central area of consolidation.

Darsana Viswam et al. BMJ Case Reports 2018;2018:bcr-2018-224350

Cytology from the bronchoalveolar lavage showing an occasional alveolar macrophage with 
foamy cytoplasm (arrowed) consistent with phagocytosis of lipid material.

Darsana Viswam et al. BMJ Case Reports 2018;2018:bcr-2018-224350

In radiology, ground glass opacity (GGO) is a nonspecific finding on CT scans-indicates 
partial filling of air spaces in the lungs by exudate or transudate, as well as interstitial 
thickening or partial collapse of lung alveoli
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Empiric antibiotics often provided initially, until pneumonia excluded.

Many reports suggest that Steroids are beneficial 

• The ideal dose of steroid is unclear. ~ 1 mg/kg methylprednisolone daily generally seems 
effective, 

• Doses as high as 500 mg methylprednisolone daily have been reported (Maddock 2019; 
Davidson 2019)

Intubation has been required in about 1/3 cases (Layden 2019).

THERAPY & COURSE

?

What is Thirdhand Smoke?What is thirdhand smoke?

Nicotine & other chemicals

Khachatoorian, C., Jacob Iii, P., Benowitz, N. L., & Talbot, P. (2019). Electronic cigarette chemicals transfer from a vape shop to a nearby business in a multiple-tenant retail building. Tobacco control, 28(5), 519-525.

Thirdhand smoke

Source: American Association of Poison Control Centers

E-cigarette Poisonings
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• 2012-2015 ~30,000 calls for ingestion in children <6 years of age 

• Overall 14.2% E-cigarettes (this is increasing)

• 44.1% of the were children < 2 years of age

• 2017-Tobacco/Nicotine/eCigarette Products 11,207 … #22 on 
the list. 

• Overall, 11.9% increase in poison control calls

Nicotine Toxicology Statistics

• Liquid nicotine very poisonous to young children. 

• Very pure and concentrated

• Colorful packages/smells like candy 

• Small amounts liquid nicotine can be fatal

• 1-13 mg/kg estimated median lethal dose

• It is toxic when absorbed through the skin. 

Why so many poisonings?

Which of these is Candy?
• Rapidly absorbed, ingestion, inhalation, absorption

• May lack child resistant packaging

• Pediatric Toxicity: 

• 1-2mg nausea and vomiting

• 40-60mg death

• Greatest risk: e-cigarette refills

Why so deadly?

59 milligrams of nicotine per milliliter of liquid

• Nausea/Vomiting (most common)

• Tachycardia

• Jittery and unsteady appearance

• Difficulty breathing

• Increased saliva

• Seizures

• Coma

• Respiratory/Cardiac arrest

Nicotine Poisoning Symptoms
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• Call Poison Control Center 800-222-1222 right away for tobacco or nicotine ingestion or 
exposure, especially if child:

• Swallows product

• Gets liquid nicotine in eyes or on skin

• Hard time breathing, or has a seizure 

• If the child can't be aroused 

Poison Control

•  Atropine (titrated to effect) and supportive care

•  Alert seeking treatment 1 hour post-ingestion=suggest gastric 
decontamination with activated charcoal

Acute Management

TOPICS 3 Quiz

Quiz
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E-cigarettes “Trojan horse” for Big Tobacco

12/20/18- $12.8 billion deal, gives Altria a 35% stake in JUUL

Altria maker of the nation’s No. 1 cigarette brand Marlboro

Big tobacco likes kids so much they gave 
them a label —

“Replacement Smokers”

“the base of our business is the high school 
student.”

Wall Street Journal-
Juul sold more than 12 
million devices and 
390 million refill pods 
in the U.S.

TARGETED MARKETING

Social Media

Kylie Jenner
104 million 

followers on 
Instagram
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JUUL-RELATED TWEETS 2015-2017

2017

JUUL- Sales 2015-2017

2017

Youth Advertising Exposure

Geared Towards Adult Users?
JUUL DEVICE
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Samir S. Soneji, Kristin E. Knutzen, Andrea C. Villanti. Use of Flavored E-Cigarettes Among Adolescents, Young Adults, and Older Adults: Findings 
From the Population Assessment for Tobacco and Health Study. Public Health Reports, 2019

68% of high-school e-cig users

Flavors
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• 11/2018 FDA said it would prohibit sales of fruit- and 
candy-flavored e-cigarettes to those less than 18 at 
convenience stores and gas stations. 

• 9/2019 FDA compliance policy prioritizes enforcement 
of premarket authorization requirements for non-
tobacco-flavored e-cigarettes

• They continue to be sold online however and 
restrictions are minimal currently

Recent FDA Actions

Samir S. Soneji, Kristin E. Knutzen, Andrea C. Villanti. Use of Flavored E-Cigarettes Among Adolescents, Young Adults, and Older Adults: 
Findings From the Population Assessment for Tobacco and Health Study. Public Health Reports, 2019

DISPOSABLE E-HOOKAH PEN (500 PUFF)
TOPICS 4

More information
• July 19, 2019 legal age to buy tobacco products increased from 18 to 21.

• The law prohibits individuals under 21 from even entering vape 
establishments and limits access to Juuls, vapes and e-cigarettes.

• Accessories like rolling papers, filters, pipes and liquid used in 
electronic smoking devices will also require proof of age.

• Before fulfilling an order for a tobacco product, the seller must receive a 
copy of valid government ID of legal age and the purchaser must attest 
that the ID is accurate.

• The package must be delivered to the address listed on the ID

• and the purchaser or an adult at the address must sign
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• Potential pending legislation January 2020

• Delaware lawmakers are crafting legislation to ban flavored vape juice or oil used in e-
cigarettes and similar products, a move aimed at cracking down on the devices' usage by 
minors.

• Get involved yourself!

Delaware Legislation 
• http://legis.delaware.gov/

Delaware General Assembly

FDA’S TOBACCO EXCHANGE RESOURCES

https://digitalmedia.hhs.gov/tobacco/print_materials/search

Posters

FDA’S TOBACCO EXCHANGE RESOURCES

https://digitalmedia.hhs.gov/tobacco/shareable_content

Social Media

FDA’S TOBACCO EXCHANGE RESOURCES

https://digitalmedia.hhs.gov/tobacco/web_content

Web Content

NEMOURS KIDSHEALTH RESOURCES

https://kidshealth.org/en/teens/e-cigarettes.html

Web Content
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