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Funding Statement

This program is supported by the Health Resources and Services Administration
(HRSA) of the U.S. Department of Health and Human Services (HHS) as part of a
financial assistance award totaling $474,667 annually with 100% funded by HRSA/
HHS under award number UU7TH54328-01-00. The contents are those of the
author(s) and do not necessarily represent the official views of, nor an
endorsement, by HRSA/HHS, or the U.S. Government.
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Series Learning Objectives

1. Explain the prevalence, basic physiology, pharmacology and health effects
of nicotine vaping, including evidence-based interventions for vaping

cessation and harm reduction.

2. Communicate comfortably and effectively with youth about vaping in order to
engage them in reflection on use and movement towards elimination.

3. Advocate for policies at Federal, State and local levels aimed at reducing
youth engagement in vaping.
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Series Sessions

Date Session Title

9/24/2025 Vaping 101: What vapes are today, what they look like, and what's inside
10/8/2025 Vaping 101: Physiology and health effects

10/22/2025 Interventions for vaping: Behavioral health strategies and medications

11/5/2025 Interventions for vaping: Apps, websites, and other self-guided strategies
11/19/2025 Strategies to engage youth and young adults in conversations about vaping
12/3/2025 Vaping influences: Industry, peers and policy
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Today’s Program

* Brief housekeeping
 Didactic: Vaping 101: What vapes are today, what they look like, and

what’s inside
— Hilary Schuler, Maggie Coleman

* Case Presentation:
* Discussion

e Summary

* Up Next
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Project ECHO (Extension for Community Healthcare Outcomes)

* All teach, all learn.

 ECHO is a telementoring model that uses virtual technology to support case-
based learning and to engage the wisdom and experience of all attending.

* Highly Interactive.

Components of ECHO:

A et . . Clarifying .
Brief Didactic Questions Case Presentation s e Recommendations



WH- Dartmouth
- Health

Notes

* Raise virtual hand or enter comments in chat at any time. We will call on you
when it works. Please mute otherwise.

* To protect individual privacy, please use non-identifying information when
discussing cases.

 We will be recording the didactic part of these sessions. Participating in these
session is understood as consent to be recorded. Thank you!

* Closed Captioning will be enabled during sessions
* Questions to ECHO Tech Support thru personal CHAT or ECHO@hitchcock.org



mailto:ECHO@hitchcock.org

4= Dartmouth
- Health

CME/CNE

One hour of free CME/CNE is available for every session attended, up to
6 sessions.

* Track participation via DH iECHO site

A link will be provided at the end of the course to submit your
attendance and claim your CME/CNE

No relationships to disclose among planners, panel, speakers



https://iecho.org/
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ECHO Participant Demo
Total Registrants: 183

Professional Identities

Nurses 58
School Administration and Teachers 38
Behavioral Health Professionals 26
Administration 24
Other Healthcare 10
Physicians 3

Other 22
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Core Panel

Alex Fannin, MS, APRN Tobacco Treatment Specialist, Dartmouth Health

Brenna Morgan Youth Voice and ECHO Facilitator

Caroline Christie, LICSW  Clinical Social Worker, Dartmouth Health

Hilary Schuler Population Health Coordinator, Dartmouth Health
Maggie Coleman Population Health Coordinator, Dartmouth Health

Sue Tanski, MD, MPH Pediatrician, Dartmouth Health
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Project ECHO

Vaping 101: What vapes are
today, what they look like, and
what's inside

Hilary Schuler
Senior Population Health Coordinator, DHMC

Maggie Coleman, MPH
Senior Population Health Coordinator, DHMC


Presenter Notes
Presentation Notes
Greetings
Intro and title


- Dartmouth
fH- Health

Agenda

- Vaping 101
— What is a vape?
— What do vapes look like in 20257
— What's inside?

« (Case discussion


Presenter Notes
Presentation Notes
Here’s where we’re headed!
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What is a vape?

«  “Vapes” or “e-cigs,” are electronic devices that
heat liquid and produce an aerosol that is inhaled
into the lungs.

« They contain a battery, a heating element, and a
place to hold a liquid.

« The liquid or “e-juice” in vapes often contains
nicotine, chemicals that help produce the aerosol,
and artificial flavorings.

 People who use vapes breathe and exhale the
aerosol produced when the vape heats this liquid.


Presenter Notes
Presentation Notes
E-cigarettes, often referred to as “vapes” or “e-cigs,” are electronic devices that heat liquid and produce an aerosol that is inhaled into the lungs. 
Most have a battery, a heating element, and a place to hold a liquid.
The liquid or “e-juice” in vapes often contains nicotine (but not always), chemicals that help produce the aerosol, and artificial flavorings that youth may find especially appealing (e.g. “gummy bear,” “strawberry watermelon,” “chocolate milk,” and “Skittles”). 
People who use vapes breathe and exhale the aerosol produced when the vape heats this liquid. 
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What do vapes look like nowadays?

ELF BAR

o
(36.1%) BREEZE

(0]
(19.9%) MR. FOG

(15.8%)

VUSE
(13.7%)
JUUL

Source: Dartmouth Health Vaping Education and Resources Toolkit (1 26%)



Presenter Notes
Presentation Notes
Vapes come in many shapes and sizes and can be either disposable or rechargeable. 
Bring out the lockbox of vapes for event attendees to get a sense of real examples
The 2024 National Youth Tobacco Survey found that current users of e-cigarettes reported their usual as Elf Bar (36.1%), Breeze (19.9%), Mr. Fog (15.8%), Vuse (13.7%) and JUUL (12.6%)

https://drive.google.com/drive/folders/1Tj2r19wVsLYphCoWLYABd-SdcLl5N9Yj
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Using a vape

* Vapes are small, easily tucked away, and both
subtle and quick to use: the aerosol they produce
disappears rapidly after being exhaled into the air.

source source

» Vaping devices can also be modified to look like
everyday objects, making them easy to disguise.

 We’re now also seeing gamification of vape use
through Bluetooth enabled digital “pet” vapes.

source


Presenter Notes
Presentation Notes
It is easy to conceal these devices and their use. 
Vapes are small, easily tucked away, and both subtle and quick to use. 
The aerosol they produce disappears rapidly after being exhaled into the air. 
Vaping devices can also be modified to look like everyday objects, making them easy to disguise.
We’re now also seeing game-ification of vape use through Bluetooth enabled digital “pet” vapes 

https://www.google.com/url?sa=i&url=https://www.latimes.com/business/story/2019-09-18/camouflaged-vaping-devices-are-hoodwinking-parents-and-schools&psig=AOvVaw3RgRDQud9V-FlMyhStrH5G&ust=1678207668355000&source=images&cd=vfe&ved=0CA8QjRxqFwoTCPiLnrvhx_0CFQAAAAAdAAAAABAD
https://www.pennlive.com/news/2019/10/are-your-kids-vaping-it-may-be-hard-to-tell-but-heres-what-to-look-for.html
https://www.vapezilla.com/collections/smart-vape-phone?srsltid=AfmBOoonJcMXnD_TMtwTKr203nNQkOvufPnLK8-pqcBe5EAfTKnWGRcD
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Presentation Notes
SAFER ISN’T SAFE: Teacher Talking Points from the Stanford Medicine REACH Lab’s “You and Me, Together Vape free” toolkit of evidence-informed resources for educators
If you don’t know, a standard pack of cigarettes contains 20 cigarettes (click). There is about 1 – ~1.2 mg of nicotine absorption per cigarette, so about 22 milligrams of nicotine delivered to the body from a whole pack of cigarettes.
According to JUUL Labs, one JUUL pod contains 41.3 milligrams of nicotine. This is equal to the amount of nicotine you’ll find in about 37 cigarettes (click).
How many packs of cigarettes would a JUUL pod then be equal to? Answer: about 2 packs
As mentioned before, this is a high amount of nicotine and can be intense for first-time users. Our concern is that young people are being introduced to a high amount of nicotine, developing a tolerance quickly, and becoming addicted as a result.
1 Flum Float contains 400 milligrams of nicotine (click), which is equivalent to 363 cigarettes. How many packs of cigarettes would a Flum Float then be equal to? Answer: about 18 packs of cigarettes
1 Elf Bar contains about 650 milligrams of nicotine or 590 cigarettes (click). How many packs of cigarettes would a Elf Bar then be equal to? Answer: about 30 packs
-   Key takeaway: “Safer” isn’t SAFE.
(Click)



H- Dartmouth
- Health

What else is inside?

e E-cigarette aerosol is NOT harmless “water vapor.”

* The e-cigarette aerosol that users breathe from the device and exhale can contain
harmful and potentially harmful substances, including:

— Nicotine

— Ultrafine particles that can be inhaled deep into the lungs

— Flavorings such as diacetyl, a chemical linked to a serious lung disease
— Volatile organic compounds

— Cancer-causing chemicals

— Heavy metals such as nickel, tin, and lead1

 The aerosol that users inhale and exhale from e-cigarettes can expose both
themselves and bystanders to harmful substances.

* Disposal/battery concerns

Source: CDC’s Quick Facts on the Risks of E-Cigarettes for Kids, Teens, and Young Adults



https://www.cdc.gov/tobacco/basic_information/e-cigarettes/Quick-Facts-on-the-Risks-of-E-cigarettes-for-Kids-Teens-and-Young-Adults.html#:%7E:text=The%20brain%20keeps%20developing%20until,%2C%20mood%2C%20and%20impulse%20control.&text=Each%20time%20a%20new%20memory,are%20built%20between%20brain%20cells.

‘ What’s in that E-cig? !

]
BENZINE
0



Presenter Notes
Presentation Notes
Talking Points:

-Did you know that many of these ingredients found in e-cigarettes are also found in household products; products that I am sure you do not want to put into your mouth or body. For example…

-(Teacher Note):  
Click on the slide and see/read.
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Key Resources

DH Vaping Resource Folder and Youth Vaping Education and Resources
Toolkit

Stanford Medicine’s Tobacco Prevention Toolkit

My Life, My Quit (free and confidential cessation support for youth)



Presenter Notes
Presentation Notes




https://drive.google.com/drive/folders/1Tj2r19wVsLYphCoWLYABd-SdcLl5N9Yj
https://drive.google.com/file/d/1KUq3xikLn5tWYYYKYWJjyO1ayCtypeLF/view?usp=drive_link
https://med.stanford.edu/tobaccopreventiontoolkit.html

WELCOME to

Hooked on a Cloud: Youth Vaping Products,
Risks, and Intervention Opportunities ECHO

Session 2, Vaping 101: Physiology and health effects
October 8, 2025



Vaping 101:
Physiology and Health Effects

Susanne Tanski, MD MPH




Nicotine Addiction,
initiation of
combustible tobacco
use/dual use

Unknown Health
Risks (too soon to
know)

Leads to relapse
among former
smokers

Environmental Waste

Exposes children,
pregnant women, and
non-users to
secondhand aerosol

Results in poisonings
among users or non-
users
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“In a sense, the tobacco industry may be thought of as
being a specialized, highly ritualized and stylized segment

of the pharmaceutical industry. Tobacco products

uniquely contain and deliver nicotine, a potent drug
with a variety of physiological effects.”

~Claude Teague Jr., Philip Morris, 1972

Similarly, vapes are providing a potent drug from an unregulated,
unlicensed source that is only interested in profit...
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Why Do People Use Tobacco? Nicotine is a
psychotropic (drug that affects mental state)
& makes users feel good.

Nicotine has complex impacts on the brain and body :
« Stimulant at low doses and a depressant at high doses

Re-dosing prevents

withdrawal
symptoms...
Stimulates Many people
memory and feel a sense of Decrea_ses
alertness. well-being. appetite.


Presenter Notes
Presentation Notes
Activates targets (receptors) in the brain and throughout the body
Increases dopamine (which makes us feel reward) in the nucleus accumbens
Increased norepinephrine in the brain stimulates arousal and alertness, and can improve memory
Increases epinephrine in the muscles 

Cigarettes are carefully engineered to deliver nicotine quickly and efficiently to the brain to reinforce addiction, which creates CUSTOMERS for the tobacco industry.
 The cigarette, now e-cigarette, pouch, etc are the delivery devices, but the nicotine is the basis of the psychoactive effects.

There are targets for nicotine (receptors) throughout the body,  allowing nicotine to have broad physiological effects. With repeated exposure to nicotine, receptors across the body upregulate – making MORE receptors that demand to be filled – this is how tolerance to some of the effects of nicotine develops, and leads to needing more nicotine.



Nicotine:
HIGHLY addictive, and abstinence leads to
WITHDRAWAL.:

Irritability, frustration, anger,
increased appetite, tremors,
depression, insomnia, anxiety,
difficulty concentrating

Business Insider Infographic, October 6, 2016


Presenter Notes
Presentation Notes
Withdrawal is extremely uncomfortable, and is a powerful reinforcer for use.

Insufficient nicotine in someone who is dependent leads to craving and withdrawal
symptoms of irritability, anxiety, restlessness, and anhedonia. 
The basis of nicotine addiction is reinforcement of behavior that restores nicotine and makes the user feel good
and avoid withdrawal.
Regular users also develop  habits associated with nicotine use that also
become connected with the rewarding feelings of nicotine use, creating cues for use. This is
how smokers become cued to want a cigarette after a meal, or with coffee, or in certain
locations, for example. 



Stress and Nicotine: a behavioral reinforcer

 STRESS is the leading reason for
relapse for all drugs. Use of nicofine,

» Nicotine users feel that use REDUCES e
STRESS because abstinence from

nicotine CAUSES stress: User fesls
- _ Full withdrawal, relaxes as

* Nicotine + stress (cortisol) changes the increasing receptors fil,

. anxiety and withpdrawal

the absorption of the drug (decreased stress response symptoms are

relieved

bioavailability so need to use more) and
the way it works (so it is more rewarding

in times of stress). Nicotine evels

increasing
discomfort as
withdrawal
begins



Presenter Notes
Presentation Notes
Stress and nicotine: DHHC health consequences of smoking: nicotine addiction, 1998


Addiction and brain chemistry is incredibly complicated, so forgive the simplicity of this discussion, but: a lot of nicotine DEPENDENCE and addiction is not related to its pleasurable qualities, but in avoiding the discomfort of withdrawal. Withdrawal is real, and tightly related to the brain stress system, which is controlled in part my norepinephrine and corticotropin-releasing factor. The mechanisms for addiction are incredibly similar across cocaine, opioids, alcohol and nicotine. 

Leading precipitant for relapse for all drugs is negative affect, or STRESS

Many of the motivational effects of addiction may involve a common neural circuitry  called the extended amygdala. Across mul

Dependence can be defined in part as a negative emotional state (e.g., dysphoria, anxiety, irritability) when access to the drug is prevented 
Nicotine helps to modulate mood (perhaps through serotonergic actions), relax skeletal muscles, and relieve pain, and that it has other effects that may be stress-reducing
stress alters nicotine pharmacokinetics (i.e., nicotine self administration increases under stress because stress decreases the availability of nicotine) and that stress alters nicotine pharmacodynamics (i.e., nicotine becomes more rewarding under stress)
Smokers/vapers may perceive and report that smoking/vaping reduces stress because abstinence from smoking/vaping causes stress.
Drug addiction, similar to other chronic physiological and psychological disorders such as high blood pressure, worsens over time, is subject to significant environmental influences (e.g., external stressors), and leaves a residual neural trace that allows rapid “re-addiction” even months and years after detoxification and abstinence. (Koob, Brain research 2009)


Nicotine is especially addictive to youth, due to
developmental stage, stress, social influence, etc.

Adolescents are developmentally primed for
drug use and developmentally susceptible to
addiction

—Why? Vulnerable time period due to brain
development

» Myelination, speeding up the highway

* Synaptic pruning, trimming what isn’t being
used Prefrontal

_ _ cortex=
* Prefrontal cortex is not working (yet!) | «p akes”

Psychoactive Drugs

Image credit Professor Billy O’Connor, inside-the-brain.com


Presenter Notes
Presentation Notes
So why do adolescents get addicted more easily to substances including nicotine? 
It’s all about development. Adolescence is a developmental stage that has nothing to do with number of birthdays! You don’t magically become an adult , from a developmental perspective, when you turn 18. 
The brain is undergoing rapid changes throughout development, and most crudely develops back to front:
Cerebellum controls coordination, amygdala is our emotion and fear center, nucleus accumbens controls our motivation, aversion and reward pathways – (Endorphins, endocannabinoids, dopamine), and finally our prefrontal cortex is our regulation, judgment, planning and self control.  Our reward pathways are really important for survival – satisfying hunger and thirst, exercise, sex. All important things.

While nicotine is nicotine, the rate and dose of administration matters greatly in whether dependence occurs. Inhaled nicotine, particularly attached to small particles, very quickly gets into the circulation and the brain, and creates a “rush” that is pleasurable and hits those reward pathways. 

In adolescence, their reward centers have figured out what feels good, and they don’t yet have the judgment to put the brakes on those impulses. Interrupting or altering the reward pathways by introducing psychoactive substances during adolescence creates a long-term problem.  

By directly or indirectly influencing the molecules of pleasure at the reward center, drugs such as nicotine trigger key neurochemical events that are central to our feelings of both reward and disappointment – pleasure and pain. 

So in short, Adolescents are developmentally primed for drug use and developmentally susceptible to addiction
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Delivery mode matters: lung is better than
stomach, nose, mouth or skin

* The SPEED of drug delivery influences how rewarding it
feels, and addiction potential

—Blood delivers nicotine to the targets in brain and body

 Nicotine can reach the blood through any surface
—Lung surface area is about the size of a tennis court

—Ultrafine particles can deliver nicotine deeper into the lung and
cross from the lung to blood circulation faster



Chemistry matters too: JUUL figured out higher levels of
nicotine to be inhaled more easily (without vomiting)

("

Nicotne ™R /7 Ay S | Nicotine delivered
delivered per per cigarette ~0.7-

pod/fill?? 1mg
20-90mg+++ Free

Nicotine
Salts

Base
Nicotine

Benzoic Acid


Presenter Notes
Presentation Notes
But to touch on the difference of nicotine salt based solutions vs. free based solutions, in very simple terms, one of the innovations of Juul was adding Benzoic acid to their solutions which enabled the solution to be more acidic, which makes it easier to inhale, and allows markedly higher levels of nicotine in the solution. While the highest levels of e-juice solution were around 3.6% in the freebase solution, or 36mg/ml, some of the salt solutions are above 5% by volume like that in JUUL, delivering huge doses of nicotine


Designed to deliver more nicotine and with less throat irritation, compared to free-base nicotine 
Contributes to more frequent use, increasing potential for addiction
All salt-based e-juice and liquid contains nicotine (ie, JUUL, Puff Bars)
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Mimics Nicotine Delivery of a Combusted Cigarette

—e—Pall Mall ——2% Freebase

 Using the nicotine
salt 4% benzoic acid
enables much higher

12 -
—i&—-2% Benzoate ——4% Benzoate

?E' e 2% Citrate ~o— 2% Malate
concentrations of R o |

] —+—2% Salicylate  ——2% Succinate
nicotine — 5% : L
- (56mg/mL) N —

e Improves the A P —
N - —_— e
absorption to better s o | R —
Simulate a Cigarette -5 ] 5 10 15 20 25 a0 35 a0 45 50 55 bl
. . Time after first puff {min)

Bowen and Xing, US Patent 9,215,895
Juul Website, 2016


Presenter Notes
Presentation Notes
BNH Winter Newsletter
From JUUL commercial website:
Produces thick, consistent vapor, packs the same amount of nicotine as a pack of cigarettes into a tiny liquid cartridge, for better nicotine blood absorption, for a quicker fix. Users can get “nic-ripped”


-the nicotine salt, which is what juul is known for, with added benzoic acid, may be the reason teens like it, as it supposedly does not hurt the throat as other ecigs can
-if someone asks more about it, there is a good slide about how juul nicotine salts work in the Stanford ppt
-juul has a patent on their formula with benzoic acid, so it is unknown what acid is in other nicotine salt solutions

FEB 2018 CTFK/Tobacco Coalition Alert 
A representative from JUUL Labs has been contacting youth prevention groups and schools offering money for the testing of a pilot youth prevention program
If you are contacted by a JUUL representative with this offer, we encourage you to reject it because JUUL is a company that profits off of e-cigarettes and their use
Send any information to Cathy Taylor at  ctaylor@tobaccofreekids.org so that the prevalence of these offers can be tracked






Nicotine Delivery of Cigarettes vs. Vaping Devices

tobaccopreventiontoolkit.stanford.edu

: ) 1 Suorin Air Plus 1 Hyde 1 Mega Crave 1 Elfbar Ice King
1 ZSSﬁgfon?:]?;rtﬁ]t;eS 1 JU%‘-?‘;T' 6% pod, 3.5 mL Rechargeable _Rechargeable ~ Rechargeable
~42 mg' of nicotine 5x more than Juul disposable, 7 mL disposable “5500”, disposable “30000",
2 20mg delivered 10x more than Juul 12 mL 30 mL
17x more than Juul 28x more than Juul

210) =207 ~1007? =240 [0 s ~340?
CIGARETTES CIGARETTES CIGARETTES CIGARETTES CIGARETTES
(that’s a carton...) (17 packs)

=151610 ¢
CIGARETTES
(that'sa LOT...)



Presenter Notes
Presentation Notes
AGAIN, from the Stanford tobacco prevention toolkit:�To do a little math, lets talk about how much nicotine is in each container, and make an important distinction about content and delivery.

Neil Benowitz had determined back in 1984 that the average nicotine delivered PER CIGARETTE was about 1 mg, but the range of nicotine CONTENT PER cigarette is somewhere between 10 and 15mg. Nicotine is “lost” from cigarettes smoldering in the air and filter ventilation. So maybe 6-10% of nicotine content from a cigarette gets delivered to the user.

One pod does NOT equal one pack of cigarettes’ worth of nicotine, UNLESS you are talking about Juul (which is a 0.7mL chamber, ostensibly not refillable) and the 5% “dose” (it now comes in 3% also). Juul reports that they deliver the equivalent of a pack’s worth of nicotine in that 5% pod. Do we trust that? By my math, 0.7mL * 50mg/mL=35mg nicotine. But their earlier talking points int heir own website indicated he concentration was actually higher, so the math yielded 41.3mg

Taking the information from Juul as “truth”, this suggests that a massively higher proportion of the nicotine in a vaping device is delivered – ~55%?
If you are talking about Smok Nord or Suorin, it’s a 3mL chamber that the user can fill with the solution of their choice. That’s 4 times LARGER a chamber. If they use a 5% nicotine salt-based solution, that’s 50mg/mL, or 150 mg of nicotine in that chamber. Not having any science to back how much of that nicotine is DELIVERED, but making some assumptions (trusting what Juul says??) maybe that is FOUR packs of cigarettes’ worth of nicotine per fill?? Or is it more?
So a pod is NOT a pod.  And our kids are using massively higher amounts of nicotine.



Teacher Talking Points: 
If you don’t know, a standard pack of cigarettes contains 20 cigarettes (click). There is 1 mg of nicotine absorption per cigarette, so about 20 milligrams of nicotine in the whole pack. 
Unlike other e-juices which may or may not contain nicotine, ALL salt-based e-juice contains nicotine!
According to JUUL Labs, one JUUL pod contains 41.3 milligrams of nicotine. This is equal to the amount of nicotine you’ll find in about 40 cigarettes (click). 
How many packs of cigarettes would a JUUL pod then be equal to? Answer: about 2 packs
As mentioned before, this is a high amount of nicotine and can be intense for first-time users. Our concern is that young people are being introduced to a high amount of nicotine, developing a tolerance quickly, and becoming addicted as a result.
1 PHIX pod contains 75 milligrams of nicotine (click), which is equivalent to 75 cigarettes. How many packs of cigarettes would a PHIX pod then be equal to? Answer: almost 4 packs
1 Suorin Vagon cartridge contains up to 90 milligrams of nicotine or 90 cigarettes (click). How many packs of cigarettes would a Suorin pod then be equal to? Answer: about 4 and a half packs

References: 
https://www.ncbi.nlm.nih.gov/pubmed/6705448 
https://www.ncbi.nlm.nih.gov/pubmed/11208883

Images:
Ashtray - https://www.actaturcica.com/2018/05/09/ashtray-png-transparent-image/
Cigarette - https://www.istockphoto.com/ae/photos/package-of-cigarettes?excludenudity=true&mediatype=photography&phrase=package%20of%20cigarettes&sort=mostpopular
JUUL pod - https://www.juul.com/shop/pods/mango-5-percent
PHIX pod - https://www.vapesolutionsdistributing.com/product/phix-pods-by-brewell-mfg-5-0-nicotine/
Suorin pod - http://yetivape.com/suorin-vagon-pod/ 


There are additional chemicals DELIVERED by e-
cigarettes/vapes, many from the delivery system itself

* Humectant
* Flavoring
» +/- Nicotine
* Toxicants
« Carcinogens
* Metallic nano-particles (from the coil/heating element)
» Other psychoactive ingredients (can also added by users)

 Other medications: Melatonin? Essential oils?


Presenter Notes
Presentation Notes
Vapes now come in a broad range of shapes and types…


Toxic exposures of E-cigarettes to the user?

Puff for puff relative to combusted
" tobacco: MUCH LOWER RISK

I;{e_ail(th No tar, so far fewer carcinogens, but....
ISKS

Nicotine: cardiovascular consequences

Ultrafine particles: cardiovascular,
pulmonary and inflammatory effects

VOCs/acrolein/formaldehyde/other

aldehydes / flavoring chemicals:

inflammatory effects, growing concerns for  Above: COMBUSTED tobacco risks
decreased lung function

Relative to NO tobacco or medical NRT: MUCH CONCERN




Significant Concerns about Flavors: many at 1-2% of
solution, with inflammatory, irritant or cytotoxic effects

FLAVORS HAVE NOT BEEN TESTED FOR
INHALATION SAFETY

100’s of different toxicant profiles
(combinations), most yet to be determined
— Menthol (mint) — lots of studies - anesthestic
— Diacetyl (butter) — lung tissue destruction
— Cinnamaldehyde (Cinnamon) — cell death
— Benzaldehyde (fruit flavors) - irritant
— Furfural (sweet, sugar, caramel) — irritant, tumors on mice

Kaur et al, Toxicology Letters, 2018


Presenter Notes
Presentation Notes
Toxicol Lett. 2018 May 15;288:143-155. doi: 10.1016/j.toxlet.2018.02.025. Epub 2018 Feb 23

Menthol: Mint flavor, companies have targeted to kids, makes it easier to smoke. Only flavor not banned in 2009 (FSPTCA). 
Diacetyl: (AKA 2,3, butanedione) – buttery flavor, found naturally and in foods, added as synthetic flavoring for things like butter, caramel, cocoa, coffee, dairy products, EtoH beverages (BOOP)
Cinnamaldehyde: In Cinnamon flavored ENDS, cytotoxicity correlated with concentration of Cinnamaldehyde
Benzaldehyde: Benzaldehyde – key ingredient in natural fruit-flavored products such as cherry -, shown to cause irritation of resp airways in cherry flavored e-liquid
Furfural: Sweet liquids - Upper resp tract irritants, tumorigenic in mice
2,3 Pentanedione – assoc w airway fibrosis in rats


Particle size affects respiratory tract deposition dose to
tissues, potential toxicity and environmental behavior

PM,, : inhalable particles, with diameters that are generally 10
micrometers and smaller

PM, ; : fine inhalable particles, with diameters that are
generally smaller than 2.5 micrometers. Can enter circulation 1
through lung inhalation




Vape-induced inflammation effects lung function

Park et al, Annual Review of Physiology https://doi.org/10.1146/annurev-physiol- Cells 2023, 12(21), 2552; https://doi.org/10.3390/cells12212552
061121-040014



https://doi.org/10.3390/cells12212552
https://doi.org/10.1146/annurev-physiol-061121-040014

Health Risks: Evidence for changes in lung function

PG/VG alone

— may dehydrate airway surface liquid, making
it harder to clear small particles

— Can induce stress due to imbalance of
hydration, causing inflammation which can
disrupt mucous/surfactant balance

Nicotine

— Can make airways “twitchy” leading to
wheeze and difficulty breathig

Flavorings

— Poison to cells in lung, inflammation
Gotts et al, BMJ 201¢



=
Vape impacts on cardiovascular function — many

related to nicotine alone


Presenter Notes
Presentation Notes
Although the NAS Report notes “Conclusion: There is no available evidence whether or not e-cigarette use is associated with clinical cardiovascular outcomes (coronary heart disease, stroke, and peripheral artery disease) and subclinical atherosclerosis (carotid intima media-thickness and coronary artery calcification).” This again is due to the short time course to date with e-cigarettes.
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So what ARE we sure of?

 Nicotine is highly addictive and has powerful full-body effects

* The vaping industry seeks profit, and tunes their products to make customers
 Vaping carries much less risk than smoking, but long term risks are unknown
» We should support adolescents to NOT vape

 Quitting nicotine is hard

« That's what is coming up in the next ECHO sessions....
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