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Cooling effect

Pain-relieving and
slightly numbing effect

Dasanetitzation funicative 2 MIFDRNR=EIERSED
response. tolerance and
longer exposure to nicotine i

Increases potential

MENTHOL o addiction
Inhibition of nicotine
metabolism®
=
Menthol Capsules in Cigarette Filters —

Increased absorption of 3.NNADIROEIEREES
Increasing the Attractiveness mxmn ST o r

of a Harmful Product

Increases risk of cancer

Inhibition of breakdown of
carcinogenic substahces®

*possibile
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Health Canada Intense (HCI)

EFDOBUEFTBHICITLY

Puff volume 55 mL/2 s
Puff number 12

Since the puff number is fixed, the puff interval
depends on the HTPs.

%88[E HARAR

Ploom

Cigarette 1Qos glo TECH pj5n

¥

Analyze emissions

ISO #{& =L D EiRIEHEEE

Puff volume 35 mL/2 s

Puff number 12

Since the puff number is fixed, the puff interval
depends on the HTPs.
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IQOS: examination of Philip Morris International’s

claim of reduced exposure

Gideon St.Helen,"? Peyton Jacob IlI,"? Natalie Nardone," Neal L Benowitz

ABSTRACT
Background New electronic heated tobacco products
are being introduced in the global market and are

gaining popularity. In 2016, Philip Morris

123

Independent studies showed that use of Eclipse
decreased tobacco cigarette consumption without
causing withdrawal symptoms, maintained blood
nicotine and decreased exposure

Inc. (PMI) submitted a modified risk tobacco product
(MRTP) application to the Food and Drug Administration
(FDA) to market IQOS in the USA with claims of reduced
exposure and reduced risk.

Methods We examined PMI's MRTP application,
specifically sections on aerosol chemistry and human
exposure assessment, to assess the validity of PMI's
claims of reduced exposure and risk.

Findings PMI reported levels for only 40 of 93 harmful
and potentially harmful constituents (HPHCs) on FDA's
HPHC list in IQOS mainstream aerosol. All substances

in PMIs list of 58 constituents (PMI-58) were lower in
1QOS emissions compared with mainstream smoke of
3R4F reference cigarettes. However, levels of 56 other
constituents, which are not included in the PMI-58 list
or FDA' list of HPHCs, were higher in 1QOS emissions;
22 were >200% higher and seven were >1000% higher
than in 3R4F reference cigarette smoke. PMI's studies
also show significantly lower systemic exposure to

some HPHCs from use of 1Q0S compared with smoking
combustible cigarettes.

Conclusion PMI's data appear to support PMI’s claim
that IQOS reduces exposure to HPHCs. However, PMI's
data also show significantly higher levels of several
substances that are not recognised as HPHCs by the FDA
in 1QOS emissions compared with combustible cigarette
smoke. The impact of these substances on the overall
toxicity or harm of IQOS is not known.

to the carcinogenic tobacco-specific nitrosamine,
4-(methylnitrosamino) — 1-(3-pyridyl) — 1-buta-
none, but increased exposure to carbon monoxide
(CO)>7 Other HTPs included Philip Morris’
Accord, which was a combination of a handheld
device that heated specially constructed cigarettes.
One independent study showed that use of Accord
suppressed withdrawal symptoms and reduced CO
exposure.’ Each iteration of HTPs was commer-
cially unsuccessful, and most products were discon-
tinued shortly after their introduction.”

Despite repeated failures at producing a commer-
cially viable HTP, tobacco companies continue to
research and develop these products. R J Reynolds
launched a revamped Eclipse, rebranded as ‘Revo’,
in November 2014. Revo was briefly test marketed
in Wisconsin but pulled off the market.'” Other
current HTPs include British American Tobac-
co’s Glo iFuse, a hybrid of HTP and e-cigarettes.
It consists of a heating element, a liquid tank (like
e-cigarettes) and a tobacco cavity through which
the e-cigarette-like aerosol passes and is infused
with tobacco flavour.!! Japan Tobacco’s Ploom
Tech, which entered the Japanese market in 2016,'2
consists of a liquid cartridge and a capsule of granu-
lated tobacco leaves that the vapour passes through.

Philip Morris Products S.A., a subsidiary of
Philip Morris International, Inc. (PMI), developed
1QOS (‘I Quit Ordinary Smoking’) as an HTR’ '*

. 2018. Tobacco Control.

- (nicotine content): e Cigarette (14.6 mg); 0 Pouched snus (10.7 mg); © Loose snus (10.8 mg); ¢ Pouched snus (14.7 mg); m Loose snus (27.1 mg);
O Nicotine gum (4.2 mg). The dashed line represents the limit of quantification (0.5 ng/ml).

Figure 1.
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Nicotine & Tobacco Research, Volume 15, Number 1 (January 2013) 255-261
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Determination of Nicotine Absorption
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The nicotine delivery rate was similar with iQOSand cigarettes. The time to the maximum
nicotine concentration was 8 minutes after single use of the iQOS and cigarettes.

Reference: Picavet P, Haziza C, Lama N, Weitkunat R, Lidicke F. Comparison of the Pharmacokinetics of Nicotine
Following Single and Ad Libitum Use of a Tobacco Heating System or Combustible Cigarettes. Nicotine Tob Res. [
2016;18(5):557-63.
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Uchiyama, Inaba et. al. Chem Res Toxicol. 2020;33:576-583.
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(12 puffifaEiE)

Heated Tobacco Products e-cigarettes
compounds

PT 1Q0S glo NOS B C
formaldehyde 1 = 4.8 10 33 34 2600 19 16000 42
benzene 1 = 0.7 0.1 65 0.4 1.6 0.3 110 100
1,3-butadiene 2A — 0.2 — 68 — 6.8 — 1200 110
glycidol 2A = 2.7 0.5 36 22 100 15 810 21
propylene oxide 2B - 0.2 — 3.5 1.8 50 1.3 350 1.4
isoprene 2B = 1.7 = 670 = 4.2 = 720 980
acetaldehyde 2B 0.51 190 240 640 48 1400 3.7 23000 1200
total 0.51 200 250 1500 110 4200 39 42000 2400

Uchiyama, Inaba et. al. Chem Res Toxicol. 2020;33:576-583.
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HTPs e-cigaretts cigarett
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[ Cause and effect: other mechanisms increasing risk of ischaemic heart
disease (for example, lower high density lipoprotein cholesterol
concentrations, raised carboxyhaemoglobin) - linear dosimetry
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e—e Summation of evidence from meta-analysis of five large cohort studies of
active smoking

O Summary estimate from studies of environmental tobacco smoke exposure
(estimated to be equivalent to actively smoking 0.2 cigarettes a day)
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