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CDC, the U.S. Food and Drug 
Administration (FDA)
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Surge in current e-cig use = 1.5 million more students 2017-2018

4 out of 5 kids tobacco users started with a flavored 
product (American Journal of Preventive Medicine )
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Source: Cancer.org
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BOX-MOD: 
maintenance, 
refilling and 
changing 
parts: produce 
large amount 
of smoke
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PARTICLES AEROSOLIZEDWATER 
VAPORIZED 

Suspension system 
of solid or liquid 
particles in a gas

A substance in 
the gas phase

Micro-particles suspended

Liquid <---> Gas 

nn n

Vaporization

Condensation

Gas Aerosol

smoke is an aerosol , not all aerosols are smoke .
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Condensation 
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sedimentation
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E-LIQUID

0#�
��������� �������
������
���$���

8��������"����#�����*�����������9�
�������
��
����+��������:���/;

<=�� ���,������������
����:���(;  ����
������*��������� �#���������%����������*�
��>����5

5�666����H����!*�H����.*�
#
��
�
��*�"*���#��!��,�
��������
��
:Q(������*���	6�=<�



�����������	�
���� 	4

0����
;��
<��
�!
=���>
Source: 

�����������	




�����������	�
���� 	=

Marketing e-
Liquids
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PROPYLENE 
GLYCOL (Grana Et al, 2014)

FLAVORS

HEAVY METALS +
ULTRA FINE 
PARTICLES 
(CDC 2017, Rule 2018) NICOTINE

THC

VEGETABLE 
GLYCERIN (VG)
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DIETHYLENE 
GLYCOL

NITROSAMINES(nitrate/nitrites)

FORMALDEHYDE ACROLEIN DIACETYL

METAL AND FIBER PARTICLES
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PROPYLENE GLYCOL
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E-liquids contains:

NIDA, November 2018
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“those who 
used e-
cigarettes (aka 
vaporizers) 
experienced 
significant 
tooth decay.”
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Image source: https://www.sciencesource.com
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Stella Tommasi, Andrew W. Caliri, Amanda Caceres, Debra E. Moreno, Meng Li, Yibu Chen, Kimberly D. Siegmund, ... Ahmad Besaratinia. (January 01, 2019). Deregulation of Biologically 
Significant Genes and Associated Molecular Pathways in the Oral Epithelium of Electronic Cigarette Users. International Journal of Molecular Sciences, 20, 3.) 
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Oral cells of (e-cigs) users &  cigarette smokers affected
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The typical 30 milliliter 
bottle has 6 teaspoons 

“A single teaspoon is toxic enough to kill five 
toddlers”

����*����+���������
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“The lethal dose for a toddler, if ingested, is a bit over 1 milliliter of 
e-liquid with a 5 percent nicotine content” [1 mg/mL]

1 spoon: 5 millilitres (mL)

Nicotine: 3% 5%

milligrams (weight) per millilitre (volume)

Dr. Robert Jackler. 

5 milligrams of Nicotine in 5 
milliliter of a solution= 1mg/mL
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Hawaii Case 

Acute lung injury associated with vaping
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Heavy exposure to electronic 
cigarette vapor damages DNA in 
cell cultures, causing genetic 
instability that could lead to 
cancer,..”

“Moreover, even nicotine-free vapor induces this damage, 
indicating that other substances in e-cigarettes can damage cells, 
the study stated.”
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Epithelial cells from organs (also lung)
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Short Term Effects of Vaping

"Acute Effects of Electronic Cigarette Aerosol Inhalation on Vascular Function Detected at Quantitative MRI." Collaborating with Drs. Caporale, Wehrli and 
Langham were Wensheng Guo, Ph.D., Alyssa Johncola, B.A., and Shampa Chatterjee, Ph.D. August, 2019.
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An X-ray of a 
patient with a 
vaping habit, 
showing lung 
damage —
densities or 
whitish cloud-
like areas 
typically 
associated 
with some 
pneumonias, 
fluid in the 
lungs or 
inflammation. 
Credit: Intermountain 
Healthcare
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https://www.nytimes.com/2019/08/31/health/vaping-marijuana-
ecigarettes-sickness.html#click=https://t.co/Qlc122Conk

bilateral pulmonary opacities
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Sunburn like surfaceConstricted & Mucus Healthy
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Fiberoptic bronchoscopy
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ENDS no nicotine
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Showed increased lipid accumulation independent of nicotine

Alveolar macrophages cells
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Pathology of Vaping-Associated Lung Injury

17
cases

-Lavage fluid
-Foamy 
macrophage
--Neutrophils 
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airway-centered chemical pneumonitis
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Chronic Obstructive Pulmonary Disease (COPD) is 
an umbrella term used to describe progressive lung 
diseases including emphysema, chronic bronchitis, 
and refractory (non-reversible) asthma. This disease 
is characterized by increasing breathlessness

vaping-associated lung injury



�����������	�
���� A�

��(�#������� �
 ��� �������������'
��
��������������/J�����

����
�4/�
$����������������*��#����4

�#�
��;� (����;@@�#����"�@>*1�*G
D�23



�����������	�
���� A	

2!��	�
�
0	�!��
$
�� ������	�
 ����	��
�
0	�!��
$
��

I can’t 
concentrate

I am feeling 
depressed

it's like 
everything 
irritates me

I feel the rush 
for adrenaline 

I feel anxious, 
If I use I will 
feel better

My sleep is 
messed up, I feel 
tired and restless

It’s like I cannot control 
my emotions, it 
suddenly changes 

It just does not 
occur to me 
thinking about 
consequences

Nicotine withdrawal. Source: 
https://www.drugabuse.gov
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Diminish 
cognition 

Reduce 
attention 

span

Enhance 
Impulsivity

NICOTINE ADDICTION
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“A 
reconstructed 
computed 
tomography 
showing a 
teen’s injuries 
after an e-
cigarette 
exploded in his 
mouth”. NEJM

Injury from E-
Cigarette Explosion

Micah G. Katz, M.D., 

and Katie W. Russell, M.D.

https://www.nejm.org/doi/full/10.1056/NEJMicm1813769
The New England Journal Of Medicine
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