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Environmental Tobacco Smoke
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* Public health authorities, including the WHO, have concluded that exposure to Environmental Tobacco Smoke
(ETS) causes diseases including lung cancer and heart disease in adult nonsmokers, as well as asthma,
respiratory infections, cough, wheezing and other conditions. In addition, public health officials have concluded
that ETS can exacerbate adult asthma and cause eye, throat, and nasal irritation

« ETS also named second hand smoke is a mixture of sidestream* smoke and exhaled smoke

* PMI has developed a new heated tobacco product, which heats tobacco at a temperature below that required
to initiate combustion. This product creates an aerosol of a different composition compared to cigarette smoke

* A study was performed to assess the impact of the Tobacco Heating System (THS) version 2.2 on Indoor Air
Chemistry (IAC)
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Indoor Air Chemistry requirements for simulation
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Assessing the impact of a product use on indoor air quality required many controlled elements:
* Environmentally Controlled Room

* Model environment simulating real life conditions based on occupant density & category

* Subjects: adult volunteer smokers (conventional cigarettes)

 Strict protocol during simulation conditions

» List of Indoor air constituents including established markers of ETS

+ Quantitative methods developed and validated according to needs

« Study design and data treatment to address the research question: «what is the indoor air quality
when using THS2.2 compared to a background air concentration? How different is it from
ETS?”
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Environmental Controlled Room - specifications
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. Dimensions: 24.1 m?/ 72.3 m3. Specific furniture, airtight ceiling, air filtration
. Temperature & pressure controlled. Humidity monitored

. Air change: 1.2 to 12.2 per hour, ventilation: 87 to 879 m3/h

. Collection: 26 pumps with mass flow controller
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Selected toxicants / air quality markers
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ISO measurement standards for
ETS

(ISO Norms 15593, 2001; 18144,
2003; 18145, 2003; 11454, 1997)

RSP gravimetric [ug/m?]

UVPM-THBP [ug/m?]

FPM-scopoletin [ug/m?]

Solanesol [ug/m?]

3-Ethenylpyridine [ug/m?]

Nicotine [ug/m?]

ISO measurement standard for
TVOCs (ISO 16000-6, 2011)

TVOC (Total Volatile Organic
Compounds)

Carbonyls

Acetaldehyde [ug/m?]

Acrolein [pg/m?]

Crotonaldehyde [ug/m?]

Formaldehyde [png/m?]

Volatile Organic Compounds
(VOCs)

Acrylonitrile [ug/m?]

Benzene [ug/m?]

1,3-Butadiene [ug/mq]

Isoprene [pg/m?]

Toluene [ug/m?|

Inorganics

Carbon monoxide [ppm]

Nitrogen oxide (NO) [ppb]

Nitrogen oxides (NOXx) [ppb]

Particulate Matter up to 2.5
micrometers (PM2.5) & tobacco
smoke-related PM markers

PM25& =X BEEDHFRY—h—
Gas-phase tobacco-specific markers
X EFEOSRHRIRY—H—

Air quality marker
BRAERRREY—hH—

Compounds selected based on:

- Relevance for air quality

- Relative abundance in THS2.2 aerosol (i.e.
the most abundant)

- Gas-phase tobacco non-specific markers

TRIZEDSLWTEEIN-ILEYE
—BRERIRE L DREE
—EEmMBRXF-IEI220TF7OYVILEDEE




Study Design: simulated real life conditions
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Model Room conditions defined by CEN Standard
Environment EN 15251:2007

Category Ventilation | Air change #: | # of smokers Cig/pers/n Cig/h
ki BR-XZ

A7y — S8 mih S81/h TS EEE 1;&:”—;: st Z;# Ef;;;;

Office 724X 156 2.16 2 2 4

Hospitality 8RB IEF 555 7.68 4 2 8

Residential B{¥2ZEf I/l | 121/87 1.68/1.20 2 1.5 3

3 test items were compared, under the 3 selected conditions

— Marlboro Gold (6 mg tar, 0.5 mg nicotine, 7 mg carbon monoxide)
— THS 2.2 device, tobacco stick B-11434

— Background, i.e. people present in the room not using any articles

All analytical methods & IAQ room are accredited under ISO17025 (International Organization for Standardization,
2005) by the Swiss Accreditation Service (SAS, Bern, Switzerland)
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Example of comparison: BKG, THS2.2, CC in office condition — Formaldehyde
LEP - RILLTFILTEFR #74RRFICHTSH BKG=AE LAVRKE] MESmMBBR=IE2.2
EEALERE] TSI Z8E L K8

Formaldehyde: IAQ marker, a non-specific marker of environmental tobacco smoke.
No statistical increase of formaldehyde above Background levels when using THS2.2
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Example of comparison: BKG, THS2.2, CC in office condition — Nicotine
&Sl : —aF> FI74RARBECETSH IBKG=fIH LT VKRE MESmMBX=EI22%
A LI-RRB) TS - (X C 2 BRE L - 4K8 )

Nicotine (ISO 18145:2003) is higher for THS2.2 compared to background but
significantly lower compared to Conventional Cigarette
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Example of comparison: BKG, THS2.2, CC in office condition — Nitrogen Oxide
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ETS markers

VOCs Carbonyls
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Contribution of THS2.2 & CC on Indoor Air Quality

Median reported
ESMBX I 226 ME TN ENTNEAZSERBICEZA SRR — D R{E
THS2.2,gus1eq (THS2.2 — BKG) CCgiusted (CC — BKG)
Analyte (-): THS2.2 equivalent to BKG (*): BKG not subtracted (<LWRL)
AEYME
Residential | Residential 2 | Office |Hospitality| Residential [Residential 2| Office |Hospitality]
RSP gravimetric [ug/mq] THS?2.2 is not a source of 236* 268* 204* 147*
UVPM-THBP [ug/m°] Environmental Tobacco Smoke (ETS) 39.6* 40.8* 38.5* 18.4*
FPM-scopoletin [ug/m°] ERMEKX X223 R ER-IEX S 8.05* 8.50* 7.88* 4.04*
Solanesol [ug/m?] BEOREFERTIEZL 10.2* 9.84* 10.2* 4.68*
3-Ethenylpyridine [ug/m?] - - - - 6.02* 7.61* 6.39* 3.94*
Nicotine [ug/m?] 0.69 1.81 1.10 0.66 29.7 29.1 34.7 34.6
Acetaldehyde [ug/m®] 2.66 5.09 3.65 1.40 70.2 83.8 58.8 33.1
Acrolein [pg/m?] - - 4 - - 6.94* 5.65* 6.42* 3.03*
Crotonaldehyde [ug/m?] - - - - 2.19* 2.11* 2.04* 0.99*
Formaldehyde [ug/m?] -| 2 compounds clearly - 27.1 35.5 28.9 17.5
Acrylonitrile [ug/m?] -| attributable to the use of |- 2.53* 3.61* 2.61* 1.36*
Benzene [ug/m°] .| THS2.2 - 7.09 9.24 6.58 3.40
1,3-Butadiene [ug/m°] | BESMEK =X Z2.20 |- 13.0* 16.8* 12.6* | 5.79*
Isoprene [pg/m?] | FEARICEHELMERL |- 71.5 99.4 75.9 37.0
Toluene [ug/m®] | TWA2IFFEDILEME |- 11.1 26.1 14.9 8.76
Carbon monoxide [ppm] - - - - 1.63* 2.17* 1.59* <0.92*
Nitrogen oxide (NO) [ppb] - - - - 26.2 35.6 27.0* 14.8*
Nitrogen oxides (NOXx) [ppb] - - - O.f52 29.4 39.7 29.4 15.0
o SEARCH & DEVELOPMENT

Most likely outdoor
contamination (1 rep out of 4)




Total Volatile Organic Compounds — preliminary results(II)

HEREEARESY - —RER

. ;rvgé: values are within the same range for BKG & THS2.2 and same major constituents were found as opposed
o CC.

*  TVOC sources (THS2.2 or contaminants) and exact identification(*) are under investigation

o EBERMUABIEEMIZONT., BKGEESMAKX-IXZ22I5R LHEBERNOKIET. hoBHEIhEETHEMELRL
(MEE-IXZDEEFXEL > TLV:)

- EEMARLCLEYORER (BESMBAKXEI228W0MFa2E23) LYBEOBEDHFE)ICOVWTIHRAERESF

x105 GC1 - A:Flame lonization Detector Signal #1 Translated from ChemStation FID1A.CH Signal File 150916_3595401_Matrix1.D
5.5+
5
4.59
4
354
3
254
2
1.5
1 10.603 23.584

24.862
21ﬁwuuwww¢u—bw

BKG

g Ethyl Acetate
§ Benzaldehyde

5 C
n

yclohexane*
Nonanal*

0.5+

04 A

x105 GC1 - A:Flame lonization Detector Signal #1 Translated from ChemStation FID1A.CH Signal File 150916_3595411_Matrix2.D
5.5+
54
4.59
44
35
34
254
24
1.5
1

1 23.580
| - X 21.322
04 #&L_MMWMJNM@

05 598 7119

THS2.2

Ethyl Acetate
% Benzaldehyde
Nonanal*

Cyclohexane*
oluene
@
g 2-pentanol acetate*

x10 5 |GC1 - A:Flame lonization Detector Signal #1 Translated from ChemStation FID1A.CH Signal File 150916_3595420_Matrix 3.D
5.5
54
4.5
4
3.5
34
2.5
24
1.5+

Iy 8403
6.562 :
054 9594

0

10.587

8 D-Limonene

p
153
)
8

Q@
<)
=

7.102 S|

o

21

30.274 32.095
31.275 33.101

5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 31 32 33 34 35
Page 11 Response Units vs. Acquisition Time (min)




Data evaluation: nicotine & acetaldehyde
— = — — S
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* Nicotine is usually not part of air quality guidelines. However, Occupational Exposure Limits

have been established in some legislation, e.g.:

— The European Agency for Safety and Health at Work! has established a exposure limit at
500 pg/m3 (8 hours) to be compared to a maximum median value of 1.8 pg/m3for THS 2.2

(275 fold lower)

— At 1.8 pg/m3, it would take about 25 days (and night) in this environment to be exposed to

the equivalent of smoking 1 cigarette?

o ZOaFVIE. BE. ZRODEHA FSAVIZEEFNRTLEWVD, BISETORELBEILFAES
NTWBET—REFH5B

— B FBEERAME TIXERED LR %500 pg/m3BEFEAIY)EEHTILNS, ThITx
L. ERMBX =L 2.2TEPRMMDFKA1.8ug/m' (1/275) T H %

— 1.8 ug/mE WS IRIETIE, BEDHELILZIRASDREICESLICITH25AMET S

1) Directive 2006/15/EC - indicative occupational exposure limit values

2) Based on: average for a person breath 22m3/day and a cigarette delivers 1 mg of nicotine
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Data evaluation: nicotine & acetaldehyde

— &5l —aF U ETEMTPILTEFR

« Acetaldehyde is part of some air quality guidelines
— In Japan, the Ministry of Health has established a guideline at 48 pg/m?
— In the INDEX project final report3, an Exposure Limit is set at 200 pg/ms3

» These limits have to be compared to a maximum median concentration of 5 pg/m?
attributable to the use of THS 2.2 indoor, measured in our study.

= The INDEX report also reports a median concentration of 10-20 pg/m?2 in European
residence, the main source being exhaled breath following its endogenous production
in the general population

e FEFZILTEFRIE, WSO DERDEHA KA VIZEENTLS
— BHATIX, BEFBEDHA FSA4 22L& Y48 pgim3ERESINTILNS

— INDEX7B> Y b (EUDERNFELEYEICETSTOD Y b)) OFELKR— kT,
iR EE D L REIX200 ug/m3 & € & b#’L'C L3

s SEIOHMEIZENIE. ESMAKX LI 220FHTAE SN E=REEXS pg/m3TH

21=
= INDEXLAR— k&, BOINIZEH T 5 BEFRETORIBEILL10-20 pg/m3T. ZDEFRA(E
MR THH EIMEL TS

3) The Index Project, Critical Appraisal of the Setting and Implementation of Indoor Exposure Limits in the EU, EC, Jomt Research Center, Institute for Health and
Consumer Protection, January 2005 3
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Conclusion

* Our indoor air quality study performed with THS 2.2, simulating
real life situation in a controlled environment shows that:

— During use of THS2.2, no Environmental Tobacco Smoke
(ETS) is emitted

— Only 2 compounds were exceeding background levels
following the use of THS 2.2: nicotine and acetaldehyde

— The measured levels, however, are much lower than maximum
exposure levels as defined in existing air quality guidelines in
the EU and Japan for example

« Using THS 2.2 indoors does not have a negative impact on air
guality
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