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(mg/m?3)
A (n=30) B (n=30) C (n=30) D (n=30) E (n=30)
Compound
mean max. min. mean max. min. mean max. min. mean max. min. mean max. min.
formaldehyde 11 67 04 129 97 0.1 46 31 0.0 03 13 00 1.6 52 0.1 |
acetaldehyde 03 08 01 09 64 00 22 14 05 03 05 0.2 02 09 00
acetone 04 15 00 0.7 45 00 05 19 01 01 02 01 03 1.2 00
acrolein 40 18 0.0 34 32 00 1.8 14 00 00 00 00 02 1.4 00 |
propanal 0.7 39 00 1.8 16 0.0 03 24 01 02 03 00 02 04 00
crotonaldehyae 03 05 02 02 03 00 01 0.1 00 02 03 00 01 03 00
butanal 06 32 00 05 40 00 01 07 00 00 00 00 00 06 00
benzaldehyde 00 02 00 00 03 00 0.0 00 00 00 00 00 00 01 00
i-valeraldehyde 00 0.2 00 00 0.2 00 0.0 0.0 00 00 0.0 00 00 01 00
valeraldehyde 00 00 00 00 00 00 03 1.8 00 00 00 00 00 01 00
glyoxal 6.4 42 0.0 56 36 0.0 1.2 56 00 01 08 00 02 15 0.0 |
o-tolualdehyde 02 1.0 00 02 14 00 01 0.8 0.0 0.0 0.0 00 01 0.2 00
m+p-tolualdehyde 0.0 0.0 00 00 01 00 0.0 0.0 00 0.0 0.0 00 0.0 0.0 00
methylglyoxal 6.9 29 0.3 75 38 00 24 15 0.0 00 03 00 29 7.1 0.1 |
hexanal 02 39 00 02 34 00 00 01 00 0.0 00 00 00 00 00
2,5-DMBA 00 01 00 00 02 00 00 03 00 00 00 00 00 02 00
heptanal 0.0 0.0 00 00 01 00 0.0 02 00 0.0 0.0 00 0.0 0.0 00
octanal 0.0 0.0 00 02 0.7 00 0.0 04 00 00 01 00 00 01 00
nonnal 00 02 00 35 10 0.0 00 05 00 00 02 00 00 01 00
decanal 00 00 00 00 00 00 00 02 00 00 04 00 00 00 00

2 (A~E)ICE>TEEDHEE
-BILWTHOTEH TS L TREIZIRE



concentration, mg/m3
N iy (o)) (@)
o o o o

)

concentration, mg/m 3
> o o
o o o

N
o

)

EBFA/\IEKE

A, formaldehyde
(W1st@2st @3st

rre=al

1 2 3 4 5 6 7 8 9 10

Lot number

D, formaldehyde
[E1stE2stO3st

et e e e cer B s e BT ey

1 2 3 4 5 6 7 8 9 10

Lot number

ADAILER

100

S (o)} 00
o o o

concentration, mg/m >

N
o

concentration, mg/m 3
B (o)) (o)
o o o

N
o

o

ZIVEDRE

B, formaldehyde
[W1stE2stO3st

1 2 3 4 5 6 7
Lot number

E, formaldehyde
[l 1st@2st O3st

.t. ] ] ] ] _-I

8 9 10

ik,

1 2 3 4 5 6 7 8 9 10

Lot number



BERERE




concentration, mg/m3

concentration, mg/m3

100

80

60

40

20

50

40

30

20

10

SEFHYNINSRETDIEICSINDPILTE R

Brand A: Sample No. 7 and 9 showed high concentrations.
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Brand B: Sample No. 2, 3, 7, 8 and 9 showed high concentrations.
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Brand C: Sample No. 1, 2, 8 and 9 showed high concentrations.
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Brand D: Overall, carbonyl concentrations were low. Some methylglyoxal were detected.
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MOE;BEEZEE M EFDNOAELIZH L TEN T ITHNTLAHETRIIRENT (NOAEL) / (BEEH EERE))ICKYEHT S, =
DENRENVZEERBADBESXEMNIEERHERIBTIETORMBOARENENSITEERLTIVS,
THEEZRYIE=EMMEErDENTHSIEE (10)xEANZE (10) xLOAEL{FE F (10) x5 ERHAM (1—10)

EF-IEC—AHT-YDRIEE (L. Matsumotod DFREVIZE DLV T14,500 mLELT=
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A B C D
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HILERAL-26 BRIRARERR O&F
FRILLFILTER 61. 0.0177 0.039 2.2 200 R b £ %3512 £L=NOAEL 0.2ppm
ERELLE
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s HE, Wistar Svk0 SIEEQ T EHAZLL
FTErFILTER 48. 0.0139 36. 2586.2 1000 +-NOAEL 150 ppm&SE|< L o7 — 5%
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£ R090 B ES R TR 5 A IE
FHOLAY 36. 0.0104 0.15 14.4 5000 OFFEL, B, BREEUOBTOES RN %
EEDEELY

Swkizdsi+529 B MO ABERE TR
A FH—IL 29. 0.0084 0.02 2.4 1000 T EHIRS RS IR EE b
ROBELRET EERIEEEREE L
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IWMEEE =, THHE, EMERIZEZEFRIZIL TS (RIZT) ZENTEINS,

1) Matsumoto M, Inaba Y, Yamaguchi |, Endo O, Hammond D, Uchiyama S, Suzuki, G.. Smoking topography and biomarkers of exposure among Japanese smokers: associations
with cigarette emissions obtained using machine smoking protocols. Environ Health Prev Med. 2013;18:95-103.

2) UchiyamaS, Ohta K, Inaba Y, Kunugita N. Determination of Carbonyl Compounds Generated from the E-cigarette Using Coupled Silica Cartridges Impregnated with
Hydroquinone and 2,4-Dinitrophenylhydrazine, Followed by High-Performance Liquid Chromatography. Anal Sci. 2013;29:1219-22.
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2. TobReg Scientific Recommendation:
Devices designed for the purpose of
nicotine delivery to the respiratory
system in which tobacco is not
necessary for their operation

21 Preface

This Scientific R dation add 1 ic nicotine delivery sys-
tems (ENDS) designed for nicotine delivery to the respiratory system. This
designation encompasses products that contain tobacco-derived substances
but in which tobaccois not necessary for their operation. ENDS are marketed
under a variety of brand names and descriptors, inchuding ‘electronic
cigarettes’, ‘ecigarro’, ‘electro-smoke’, ‘green cig’ and ‘smartsmoker’.

This recommendation is being made because ENDS pose significant public
health issues and raise questions for tobacco control policy and regulation.
i i edin Fl etlEre

Mao rers have no disclos S s ND hen

3. Report on setting regulatory limits
for carcinogens in smokeless
tobacco

3.1 Background

The WHO Study Group on Tobacco Product Regulation (TobReg) has pre-
pareda series of reports to provide a scientific foundation for tobacco product
regulation(/, 2} to support the provisionsof Article 9 of the WHO Framework
Convention on Tobacco Control. The reports identify approaches for regu-
lating cigarettes, including mandated reductions in the concentrations of
toxicants present in smoke. The most recent report suggests that reducing the
concentrations of toxicants present in smokeless tobacco products would be
a logical scientific extension of this regulatory strategy (2).

Smokeless tobacco products are used widely in Asia (particularly South-East
Asia), Africa, North America and parts of Europe ( 3). There are well docu-
mented differences in the contents and formulations of smokeless tobacco
products used in different countries, and there are scientifically documented
differences in the adverse health outcomes resulting from use of these dif-

grent orodicts mokeless fobacco has hean Laallv_gssociated with
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