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Creating a New Category: b PMI SCIENCE
Reduced -Risk Products

ReducedRi sk Products (3RRPsj) 1 s the tern
present, are likely to present, or have the potential to present less risk of
harm to smokers who switch to these products versus continued smoking.

We have a range of RRPs in various stages of development, scientific
assessment,and commercialization.

Becauseour RRPs do not burn tobacco, they produce far lower quantities of
harmful and potentially harmful compounds than found in cigarette smoke.
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What Is the Objective of Harm Reduction ?

A Smoking is addictive and causes a number of serious diseases X R X R IR RXRXRXRIXEXIXIXII,

A Worldwide, it is estimated that more than 1 billion people  will continue to fefeeeeeReeOORORORORORORORORORRTRTES
smoke in the foreseeable future *

A Offering smoke -free alternatives to adult smokers is a sensible, 1 } O O O ’ O O OI O O O

complementary addition to existing tobacco control strategies feteveveeeeReReReReRRRied
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Individual Consumer Population
risk reduction switching harm reduction

Successful harm reduction requires that current adult smokers be offered a range of

Reduced -RiskProducts they can fully switched to, should they decide not to quit.
* http://www.who.int/tobacco/publications/surveillance/reportontrendstobaccosmoking/en/index4.html
Figure adapted from Clive Bates presentation to E -Cigarette Summit (19 Nov 2013 ) p M | SC | E N C E
Note: Reduced Risk Products ("RRPs") is the term PMI uses to refer to products that present, are likely to present, or have the potential to present less risk of P MORRIS INTERMATIOMNA,
harm to smokers who switched to these products versus continued smoking.



Excess Risk of Smoking-Related Disease

Disease -Specific Relative Risk 111 (by age) Relativerisk of IHD, Stroke,COPDand LC for an adult cigarette smoker
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Source : Relative risk: Lung Cancer (Lee 2012), COPD ( Forey 2011), IHD and Stroke (Lee 2016) B RAORREIS INTERMATICMNA




Excess Risk of Smoking-Related Disease

100

Excess Risk (%)
(o]
o

N
o
1

0

D
o
1

N
o
L

Reduction in Excess Risk Over Time
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Time Since Quit (years)

Disease Risk Half-Life
(The time at which half of the Excess risk associated
with cigarette smoking has disappeared)

Lung
Cancer IHD Stroke
Any age - - 4.78
to 49 6.98 1.47 -
50to 59 10.39 522 -
60 to 69 10.60 7.48 -
70to /9 12.99 13.77 -

COPD

(1] Sources for relative risk: Lung Cancer (Lee 2012), COPD (Forey 2011), IHD and Stroke

(Lee 2016)

[2] Sources for half-life of risk: Lung Cancer (Fry 2013), COPD (Lee 2014), IHD (Lee 2012),

Stroke (Lee 2014)

Source: Half -life of risk: Lung Cancer (Fry 2013), COPD (Lee 2014), IHD (Lee 2012), Stroke (Lee 2014)
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Elimination of Combustion Is Key

Scientific studies have shown that as the temperature of tobacco increases, the levels of harmful chemicals formed increases

Temperature (°C) 1000 -
+ Fluoranthene O
>1500 Flaming combustion 0 Pyrene O
/(I/ TEMPERATURE OF SOUID ~—— DIRECTION OF GAS FLOW soo { _a Benzo[a]anthracene ‘
>800 700 | @ Chrysene O
750
—~ *—~ Benzo[b]fluorantene
700 \gg 600 -
650 ) —+— Benzo[a]pyrene
| 600 (Sf:'noldlering bustion) E 500 { o Indeno[l,2,3-cd]pyrene ‘
ameless combustion
s
{ 550 & 400 A O‘
o O
450 300 - ‘
1 400 On-set of combustion oo |
4 350
300 Pyrolysis 100 |
250 ) -2 o] +2 +4 +6 +8 +10
Torrefaction DISTANCE FROM LINE OF PAPER BUAN (mm) >350°C o — ‘ , ,
2m RT-350 350-400 400-450 450-500 500-550 550-600
i Temperature Fraction (°C)
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Chemical Toxicology, 45,6,1039 -1050
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Why Heat Tobacco Rather than Burn It?

The Tobacco Heating System (THS) is designed and has been demonstrated to
T Heattobacco without combustion

I Preserve elements of the taste, sensory experience, nicotine delivery  profile, and ritual
characteristics of cigarettes
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- O M| SCIENCE
Source: PMI Research and Development R = Radial distance from heater P MORRIS INTERMNATICNA
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Reduced Formation of HPHCs by Disease Categories

THS 2.2produces an
aerosol that contains
on average 90 -95%
lower levels of
harmful and
potentially harmful
chemicals than a
reference cigarette

100% ~

50% +

% of Reference Cigarette

0%
Carcinogens in IARC Carcinogens (FDA) Cardiovascular Respiratory Toxicants Reproductive and
Group 1 toxicants (FDA) (FDA) Developmental
Toxicants (FDA)
No.of 29 8 18 7
toxicants

Notes:
THS standsfor Tobacco Heating System version 2.2
Intense Heal t h Canadads Smoki ng Regi-stiekbasi€ &mlpdesNicstioen on a per
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Changes in Exposure to HPHCs

Reduced Exposure in Healthy Human Subjects

Levels of HPHCs are Drastically Exposure is Significantly Reduced
Reduced in THS Aerosol After Switching to THS
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* On equivalent nicotine basis . THS stands for Tobacco Heating System Version 2.2
Source: PMI Research and Development; Registered on clinicaltrials.gov: NCT01989156



Reduced Exposure Similar to Smoking Abstinence

Reduced Exposure in Healthy Human Subjects

. THS . Smoking Abstinence

Cigarettes

(P

[\ ()
Switching toTHSachieves almos i
95% of the reduction achieved b .
. . C tt
smoking abstinence

Percent of Cigarette Exposure
[95% CI]

Percent of Cigarette Exposure
[95% CI]

Notes:
THSstands for Tobacco Heating System version 2.2
Source: PMI Research and Development Registered on clinicaltrials.gov: NCT01989156 and NCT01970995



Reduced Formation of HPHCs by Disease Categories

Cigarette smoke Blank THS aerosol

Carbon-based nanoparticles (AIr) No solid particles
Median diameter = 75 nm
Amount: 6x10Y particles ~= 0.7 mg*

Scanning Electron Microscopy images of the collected smoke/aerosol after passing through athermodenuder
set at 300° C to remove the volatile portion / collected material characterized by Electron Diffusive X-ray.

F ' YRSNIGKS 1SHEGK /FyFRIFIQa LydSyas {Y21Ay3 wS3IavySo

Pratteet al. Investigation of solid particles in the mainstream aerosol of the Tobacco Heating System THS2.2 and mainstream SRékeaefeaence
cigarette.Hum. ExpToxico) 2017; 36:1118.120 PMI SCIENCE
Cohen et al. Estimates and-8ar trends of the global burden of disease attributable to ambient air pollution: an analyksadiom the Global Burden PHILIP MORRIS INTERNATIONA

of Diseases Study 2015ancet2017; 19071918.
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From Risk Assessment Framework to In Vitro Study Design

In vitro model: Adhesion of monocytic cells to human coronary arterial endothelial cells

1. Cell exposure to 3R4F or THS 2.2 (agueous smoke / INDIRECT DIRECT FRESH DIRECT
aerosol extract) sbPBS sbPBS
..‘ ..‘
2. Treatment of human coronary arterial endothelial cells /
HCAEC — MMe
( ) m:s c:us %@ 3:::;3:"
(2h) (2h)

3. Adhesion Assay Cotlact } }
A Untreated MM6 cells and 4tlreated HCAECS were nuclear  andfreeze “ondiioned-media uncenditioned-media

stained forl5 min.and then incubated together fot5 min l l
A Atfter cell fixingandwashing, remaining adherent MM6 cells !
Treat
and HCAECs weceunted HcAECs | | | | L J
A Theadhesion ratavas calculated @hy - e T eats e

Lfﬁ oo a o (=}
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l e Transcrlptnmlcs I:mﬂ'E{:UIHI' Endpﬁintﬁ]

Ircubate MME and

HEZAECs together for 45 min
‘Il‘ min 1! mir
memmj Wash and Stain Wﬂh and Fix '."u‘uh and Read

# Adhesion assay (functional endpoint)

Treated HCAECS Hoechst-nuckear stained HCAECS
Adhesion Rae messuramant using Calomics Amayscan to cound
The mumbser of adhenant MME cell and the nunber of HCAECs l:, M | S C | E N C E
Note: THS stands for Tobacco Heating System version 2.2 ) ) ) .
Source: Poussinet al. Systems toxicology -based assessment of the candidate modified risk tobacco product THS2.2 for the adhesion of monocytic  cells to human ' ’ e

coronary arterial endothelial cells. Toxicology 2016; 73 086.



From Risk Assessment Framework to In Vitro Study Design

In vitro model: Adhesion of monocytic cells to human coronary arterial endothelial cells

Note: THS stands for Tobacco Heating System version 2.2 PHILIP MORRIS INTERMATICMN S
Source: Poussinet al. Systems toxicology -based assessment of the candidate modified risk tobacco product THS2.2 for the adhesion of monocytic cells to human ' '

coronary arterial endothelial cells. Toxicology 2016; 73 086.



