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INDEPENDENT TEST

THE HARMFUL
CHEMICALS IN
VAPE JUICES

Study on vape liquids
finds that they are
filled with hazardous
and carcinogenic
substances

IYLIA MARSYA ISKANDAR
KUALA LUMPUR
iyliamarsya@nst.com.my

N independent test car-

ried out on popular vape

liquid samples readily

available in the market
suggests that users are at risk of
developing cancer and other life-
threatening health complica-
tions.

Among the mare hazardous
compounds in the vape liguids
and vapour include heavy metal
like lead, as well as formalde-
hyde, a compound widely used in
embalming corpses.

With over 1,000 types of chem-
icals used in the preparation of
these juices, experts dismissed
popular marketing campaigns
that promote vaping to be a
“healthier alternative™ to smok-
ing.

The New Straits Times comimnis-
sioned an extensive laboratory
study on vape samples bought
off the market for an analytical
chemist from Universitl Teknolo-
gi Mara, Dr Noraini Kassim,

Testing method

THE compositdon of vape lig-
uids was analysed using a sep-
aration technique called gas
chromatography.

A gmall sample of vape llg-
uid. is injected into a gas chro-
matograph machine, which
will separate the chemical
compounds.

When the compounds reach
the detector, they are identi-
fied and displaved on a mon-
itor. Each sample takes ap-
proximately 35 minutes to
analyse.

to test.

The result of Noraini's analysis
concurred with earlier tests car-
ried out by Universiti Putra
Malaysia's (UPM) Dr Emilia
Zainal Abidin, Universiti Ke-
bangsaan Malaysia's (UKM) Dr
Ariemah Zulkifli and Manage-
ment & Science University's
(MSU) Dr Najihah Zainol Abidin.

Emilia is an associate professor
at UPM's Department of Environ-
mental and Occupational Health
while Aziemah is a senior lecturer
at UKM's Instliute for Environ-
ment and Development. Najihah
is an environmental health ex-
pert at MSLL

Their findings from studying
the ingredients? Exactly what
docrors and researchers had been
concerned about.

The vape juices that were anal-
ysedd consist of four main com-
pounds — propylene glyool (PG),
vegetable glvcerine (VG), nico-
tine, and different flavouring
agents.

The liquids that were analysed
by Dr Emilia, Aziemah and Na-
jihah found an addi-
tional compound —
tobacco-specific ni-
trosamines ( TSMAS).

PG is an odourless
and colourless lguid
often used as a sol-
wvent, intermediate
and molecule carrier
in a host of food and
industrial products
including paint.

While the United
States Food and Drug

Adminlstration DvEmilla Zalnal

(FDA) lists PG as Abidin
“Generally Recog-

nised as Safe”, the interaction be-
tween PG and heat in vape de-
vices has raised concerns abour
the potential health risks,

WG is often considered a more
natural alternative to PG. Itis a
gsolvent used as a base In vape
juices as it produces vapour
clouds more easily than PG.

Hicotine is synonymous with
amoking. Found in tobacco, it is
what makes smoking addictive.

The concern with nicotine use
in vape juices is that it can be
absorbed into the bloodstream in
seconds and lead to addiction.

Among the Aavourings found
in the vape juices tested include
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eucalyptel, levomenthaol,
eugenol, ester and carvone, all of
which are colourless and produce
different fragrances and
Mavours.

These Mavourings are either
svnthetic or derived from natural
olls. While these Ingredients are
generally considered safe, levo-
menthol can be toxic if swal-
lowed,

Levomenthol is often used in
nasal decongestants, topical
analgesics and local anaesthetics
and if ingested, can cause stom-
ach pain, dizziness, drowsiness,
impaired coordination and even
Unconsciousness.

TSNAs are a group of carcino-
gefle chemicals.

The analysis carried out by Dr
Emilia, Dr Aziemah, and Iir Na-
jihah found two potent TSNAs,
N-Nitrosonomicotine
(NNN) and (4-
(methylnitrosamino)-
1=-{3=-pyridvl}-1-bu-
tanone (NNK), in the
vapour from all 17
vape juices tested.

NMMN and NNK are
classified as Group 1
carcinogens by the In-
ternational Agency for
Research on Cancer
(TARC), indicating
they pose the highest
risk of causing cancer
in humans.

YAPOUR

The analysis of the vapour pro-
duced from Dr Emilia, Dr
Aziemah and Dr Najihah was
maore alarming. The vapour was
found to contain aldehydes and
heavy metals.

Among aldehydes and heavy
metals found in the vapour from
the 17 vape juices include
formaldehyde, acetaldehyde,
aluminium, chromium, iron,
nickel, copper, cadmium and
lead.

Of these, formaldehyde and
nickel levels exceeded the per-
missible exposure limit.

However, the exposure to these

aldehydes and heavy metals was
based on an assumption of 50
puffs or around three puffs per
hour.

Heavy vapour device users typ-
ically take around 300 puffs daily,
meaning their exposure to alde-
hydes and heavy metals could be
beyvond permissible limits.

According to various re-
searchers cited by Dr Noraini,
TENAs were detected in vape
aerosols at varying levels

HEALTH IMPLICATIONS
Universiti Malaya's Nicotine
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Addiction Research and Collab-
orating Group deputy coordina-
tor Associate Professor Dr Nur
Amani@Natasha Ahmad Tajud-
din said there was emernging ev-
idence that vape liguids, might
contain up to 1000 chemical
compounds and these could ac-
cumulate in the body.

In the short term, vapers can
experience headaches, breathing
difficulties, throat irritation, and
flu-like symptoms, as early as
their first puff.

"When PG ot VG gets into the
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Expert: Vaping linked to ‘popcorn lung
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lungs, it (the chemicals) sits on
the small alr sacs called alveoll
preventing it from opening.

"Our lungs are like balloons. IF

we fill them with air they expand,
and they should be expanding.
But when you fill up them In with
PG or VG, it (the chemicals) sitsin
the lungs and they cannot ex-
pand as they should, which cans-
es shortness of breach.”

The symptoms can be worse for
people with asthma.

Dr Amani said there have been
cases of people suffering from
chronic obstructive pulmonary
disease after vaping.

She said vaping has been linked
to "popoomn lung®, a condition
arlsing from damage to tiny air
sacs and passages in the lungs.

Meanwhile, Dr Emilia, Dr
Aziemah and Dr Najihah said on
thelr one-vear study on people
who vaped, one in three expe-
rienced throat irritation.

The study indicated that a
small number of people experi-
enced nose bleeds, cough, fu-
like symptoms, bloody phlegm
and shortness of breath.

The experts warned of the sig-
nificant risk of developlng var-
ious forms of cancer and other

health complications due to ex-
posure to NNN and NNE.

They added that formaldehyde,
acetaldehyde, and certaln heavy
metals were also classified as car-
cinogenic to humans by the
IARC.

“Based on the health risk as-
sessment done on the aldehydes
and heavy metals
from the vapour pro-
duced, we calculate
that one to two in ev-
ery 10,000 healthy
adults with a similar
pattern of use (of vape
products) are at risk of
developing cancer in
their lifetime.

“Although it seems
to be very low, it must
be emphasised that
this calculation is
based on 50 puffs per

day.

They added that ex-
posure to formalde-
hyde and acetaldehyde may re-
sult in respiratory system and liv-
el Cancers, respectively.

Exposure to other heavy metals
including chromium, iron, nick-
e, and cadmium have also been
linked to cancer.

Universltl Kebangsaan
Malaysia's environmental health

Professor D Jarwal
Hisham Hashim

expert Professor Dr Jamal
Hisham Hashim said heavy met-
dls absorbed by the body could
impact the central nervous sys-
tem and kidmeys.

LONG-TERM EXPOSURE TO PG

Dr Jamal said although PG was
generally considered safe when
used in high doses or
for prolonged peri-
ods, PG toxicity conld
occur especially in
children.

He said this could
result in central ner-
vous system toxicity,
hyperosmolarity
(high level of sodium
and glucose in blood),
haemolysis (destruc-
tlon of red bleod cell).
cardiac arrhythmia
[irregular heartbeat),
seizures, agitation,
and lactle acidosis
(lactic acid build upin
blood).

Meanwhile, Dr Amani said
there should be a limit to PG con-
sumption.

PG is the largest chemical com-
pound found in vapes.

She said this was because there
were cases of children developing
selzures after Ingesting PG.



