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AI)INIPRROZI LA-210D3RER

Research e S
CIGARETTES BEEEN— S

\—\EALTH

3R4F ———
ElECE ETE (n= 5, mBq/agarette)
11.4+1.5 13.0x+1.4 24.11+0.9
E 2y ISOE (n = 3, mBg/cigarette)
(BIFR 5> 0.4+0.1 0.940.2 1.4+0.1
D) HCDZE (n = 3, mBqg/cigarette)
1.1+0.1 2.01£0.4 3.21+0.2 .

(B AR (3R EH4)



ElEcERDORO=DJ A

leaf weight Po-210 Average

Cigarette brands No. (g/cigarette) Po-210(mBa/g) (mBq/cigarette) (mBg/cigarette) SD
1 0.74 13.7 10.1
2 0.74 144 10.7
BREA/NT
3R4F 3 0.74 14.9 11.0 11.4 1.5
4 0.74 18.9 14.0
5 0.74 15.1 11.2
1 0.63 21.6 13.6
2 0.63 215 13.6
EHA/NaA 3 0.63 204 12.8 13.0 14
4 0.63 22.6 14.2
5 0.63 16.8 10.6
1 0.64 39.9 255
2 0.64 36.7 23.5
EE4/\1B 3 0.64 36.5 23.3 24 1 0.9
4 0.64 37.3 23.9
5 0.64 38.0 243
1 0.60 30.3 18.2
2 0.60 35.2 211
EEA2/\2C 3 0.60 29.0 174 19.0 14
4 0.60 32.8 19.7
5 0.60 30.7 18.4




X ERERDRO=D A

Cigarette brands

Smoking
protocol

Po-210
(mBq/cigarette)

Average
(mBg/cigarette)

SD*

RAER/ND
3R4F

B2/ NOA

EEA/\0B

ISO

0.3
0.3
0.5

0.4

0.1

HCI

ISO

W N 2O DN -

1.1
1.1
1.3

0.8
0.8
1.1

1.1

0.9

0.1

0.2

HCI

ISO

W N 2O -

2.5
1.9
1.6

1.3
14
1.5

2.0

1.4

0.4

0.1

HCI

W N 2O DN -

3.0
3.3
34

3.2

0.2

*SD:standard deviation




ROZ) LDBITREFAAEDIRE

Polonium-210 (mBg/cigarette) Ratio Committed effective dose*

Smoking protocol Mainstream  Tobacco leaf smoke/leaf (mSv/year)

ISO 04 0.03 0.012
FEAE2/\O3R4F 11.4

HCI 1.1 0.10 0.036

44 ST ISO 0.9 13.0 0.07 0.029
; /N3 :

HCI 2.0 0.16 0.063

e ISO 1.4 041 0.06 0.043
/N3 :

= HCI 3.2 0.13 0.102

*1H136% 1R\l T It a 0ORRE



REEH 1

IAEADEF TS MZREL ., HEEL-HER

H3LT—9  2013.4.18
AI%E B 2013.4.19

Alish and North Seas Fish Flesh

YUTIES Po-209 Po-209%M0E  Po-210 Po-210
Sample  Number g Area mBq Area (mBa/g)
1 1.004 3426.0 75.12 107.8 2.35
2 1.005 1955.0 7512 62.5 2.39
IAEA414 3 1.004 3092.3 7512 129.0 3.12
4 1.006 4620.0 7512 62.0 1.00
5 1.004 2344.0 75.12 72.0 2.30 IAEA
Ave. 2.23 21
SD 077  (1.8-2.5)
CV (%) 34.3

10



REEH 2

SM BRI E B E DA ELER

AAFEIE (n=5) FETHERS

Average SD* Average EC**
1Z#4/\03RAF 114 + 15 100 + 07
AN EE4/3aB 241 = 09 228 + 1.2
(mBg/cigarette) B F/N3A 13.0 + 14 10.8 + 0.9
g 1Z#4/\03RAF 17 + 0.1 1.6 + 0.1
(HCIZAH ; EE4/\3aB 38 + 02 3.8 + 0.2
mBaq/cigarette) $EHATA 26 + 04 21 £+ 0.1

*SD:standard deviation, **EC:error coefficient
ERBORATERRIE, ARIAILI—TS>20Po-210ZEACEZRELTLD

11
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B RIAORXMS: 2/ 2ERORA=D L

. . . 210 210 . . .
Radioactive concentration of = Pband™ ~ Poin Japanese cigarettes.

Sample Tar Nicotine Tobacco weight

o 210Ph concentration *1%Po concentration
code (mg) (mg) (gcig™)

(mBqg-1) (mBqcig.-1) (mBqg-1) (mBqcig.-1)

A 14 1.2 0.69+0.02 16 + 3 11 £ 2 16 + 3 11 £ 2
B 14 1.2 0.69+0.02 21 +3 14 + 2 21 + 3 14 + 2

C 10 0.8 0.63+0.03 17 3 11 + 2 17 + 3 11+ 2

D 7 0.7 0.65+0.01 19 3 12 £ 2 19 £ 3 12 £ 2

E 7 0.7 0.5440.02 11 + 4 6 + 2 11 + 4 6 £ 2

F 12 0.8 0.64+0.03 9 £3 6 + 2 9 + 3 6 + 2

G 10 0.8 0.66%0.02 18 3 12 £ 2 18 £ 3 12 £ 2

H 8 0.7 0.64+0.03 15 £ 3 9 £ 2 15 3 9 £ 2

1 6 0.5 0.62+0.02 11 £ 6 7 +£ 4 11 £ 6 7 + 4

J 3 0.3 0.57+0.01 14 + 3 8 + 2 15 + 4 8 + 2

K 8 0.7 0.63+0.04 7 £3 4 + 2 7 £ 3 4 + 2

L 3 0.3 0.56+0.02 13 + 4 7 £ 2 13 + 4 7 £ 2

M 1 0.1 0.50+0.00 14 + 4 7 £ 2 14 + 4 7 £ 2

N 1 0.1 0.50+0.01 20 + 4 10 £ 2 20 + 4 10 £ 2

0 1 0.1 0.60+0.01 15 £ 3 9 £ 2 15 3 9 £ 2

P 6 0.5 0.72+0.02 12 £3 9 + 2 12 £ 3 9 + 2

Q 5 0.4 0.63+0.01 20 £ 3 13 £ 2 21 + 3 13 £ 2

R 1 0.1 0.64+0.03 7 £3 4 + 2 7 £ 3 4 + 2

S 8 0.6 0.60+0.00 4 +£3 2 £ 2 4 + 3 2 £+ 2

T 12 1.0 0.70+0.02 9 £3 6 + 2 9 + 3 6 + 2

U 8 0.6 0.62+0.02 12 £3 8 + 2 13 £3 8 + 2

\% 1 0.1 0.66+0.02 6 +3 4 + 2 6 + 3 4 + 2 - —_ spr s
w 1 0.1 0.51+0.03 6 + 4 3 0+ 2 6 + 4 3+ 2 /7')1/_\7_F7A:|:§=
X 14 1.1 0.67+0.03 13 %3 9 % 2 13 + 3 9 + 2 AEHIRIZLD
Mean 13 £5 8 + 3 13 £5 8 + 3 Z\ ~
Maximum 21 14 21 14 Pb-210D 73 1AM
Minimum 4 2 4 2

13
Sakoda A, Fukao K, Kawabe A, Kataoka T, Hanamoto K, Yamaoka K. Radioactivity of 210Pb in Japanese

cigarettes and radiation dose from smoking inhalation. Radiat Prot Dosimetry. 2012;150(1):109-13
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Table 3. Activity intakes and annual committed effective doses from
smoking inhalation of 210Pb and 210Po.

Sample code Activity intake Effective dose

710 (Bav ) 710 710 (wSvy') 710

Pb Po Pb Po
A 29 + 5 29 + 5 32+ 6 96 + 17
B 36 + 6 37 £ 6 40 + 6 120 + 19
C 28 +£ 5 28 + 6 30 +£ 6 92 + 18
D 31 £5 32+ 5 34 £ 6 100 + 18
E 15+ 5 16 £ 5 17+ 6 52 + 17
F 14 £ 5 15+5 16 £ 6 48 + 17
G 30 +£ 5 30 £ 6 33 +£ 6 100 + 18
H 24 + 5 24 + 5 26 + 6 80 + 18
1 18 £ 10 18 £ 10 19 +£ 11 59 + 33
J 21 £ 5 22 £5 23+ 6 71 £ 17
K 11 +£5 11 +5 12+ 6 38 + 17
L 18 £ 5 19+ 5 20+ 6 62 + 17
M 18 £ 5 18 £ 5 20+ 6 61 £ 17
N 25+ 5 26 + 5 28 £ 6 85 + 17
0) 23 £ 5 23 +£ 5 25+ 6 76 + 18
P 2+ 5 22 4+ 5 24 + 6 73 + 18
Q 33 £ 5 33 £5 36 £ 6 110 £ 18
R 11 £5 11 +£5 12+ 6 37 £ 17
S 65 6 £5 6 £5 19 + 17
T 15+ 5 16 + 5 17+ 6 51 + 17
U 20+ 5 20+ 5 22+ 6 66 + 18
\Y 11 £5 11 +£5 12+ 6 36 £ 17
w 8+ 5 8+ 5 9+ 5 27 + 16
X 22+ 5 22 4+ 5 24 + 6 73 + 18
Mean 20 £ 8 21 £ 8 22 £ 9 68 + 27
Maximum 36 37 40 120
Minimum 6 6 6 19

14
Sakoda A, Fukao K, Kawabe A, Kataoka T, Hanamoto K, Yamaoka K. Radioactivity of 210Pb in Japanese

cigarettes and radiation dose from smoking inhalation. Radiat Prot Dosimetry. 2012;150(1):109-13
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RITDFEX NG A/NAERORA=) L
HEZTANAICEENSKRKO=.L210 (88210) ORSTRERE
(mBg/A)
. Au=v 5210 ($r210) \
e B POt BUME KR L

H A 8 11.5 10.1 15.0 Takizawa ©>, 19945

H [E] 1 12.5 12.5 12.5 Takizawa ©, 19945
AZVT 17 11.8 6.8 17.5 Desideri ©, 20079
AR—=Z R 14 13.3 4.2 24.1 Skwarzec >, 20012
=7k 2 16.6 Khater 5., 2004
XUy 7 10.5 (10.7) 2.9 134 Savidou ™., 2006V

H E] 7 14.6 11.1 18.3 Tokonami >, 20087
NS — 29 22.0 (20.9) 10.0 33.5 Kovacs ., 2007%

A 5 18.8 121 278 Okabayashi®. 19759
T4 T7 K8 11.0 7.8 14.4 Mussalo 5, 198510

7 AU 2 122 118 126 Rajewskyb. 1966
T AT 4 15.7 14.4 17.8 Radford ©> ., 196412
i 12 235  (212) 180 290 _ Schayers. 20099

7 20 3 93 ) 6.0 110 Schayerb. 20099
=7k 5 15.0 11.3 19.2 Khater &, 2006!3

74 VBV 16 11.7 5.5 16.6 Enriquez >, 2008!4
HAR 16 13.0 10.1 14.5 Enriquez 5. 20084

T AT 14 11.8 9.2 14.1 Enriquez © ., 2008!9
Bt AR fiE 14.2

* - () PNIZ2OPh D Fh RETE B
*% - SLISE O AT

RFNREMEHR.

A FRERGHE (ERIEEDETE) pp166, 2011.&Y5|H
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EEZ(CEET H/hO0-9.LD0 1

ZIEZ1AX 9.3-24 mBq

BITER (%)

O, ETIE 12%
2IIE 32% ° B o
IN7R% 32%

SZWE - BEBOERITHREME  SREF0E, KEFRH, Radioisotopes. 2010
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B EE AR Po-210M 4/ O IZIRYAEN DA L x5

R TR Al
DU DERF=NVIENVERIZESHTRZS i_g%g;&éi;

NERDEZTRHRIESFTD
-AINOERBDOPo-210%5HAE=2Y2 T T3

- J4)LR—TPo-210% %3 %
-ANAEICHHGENBORIEZEGCTFHEAMZ TERT S

W) 5\ OHEEN T, BECHRESNIREELYP0-210 OIEREAEL A4
BENELESELIM. Po-210DBEZDLNAELELLT. [RIDE AEFVIE
C TR A B LT ARSI LT,

Muggli ME et al. Waking a sleeping giant: the tobacco industry's response to the polonium-210 issue.
American Journal of Public Health. 2008; 98:1643-1650
Rego B. Radioactive smoke. Sci Am. 2011; 304(1): 78-81.

20

Karagueuzian HS et al. Cigarette smoke radioactivity and lung cancer risk. Nicotine Tob Res. 2012;14(1):79-90.
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HF5: FiEHREDBYIERNINASNTINS,

W.S. Rickert et al., Reductions in the tobacco specific nitrosamine (TSNA) content of tobaccos taken from

commercial Canadian cigarettes and corresponding reductions in TSNA deliveries in mainstream smoke from
such cigarettes. Regulatory Toxicology and Pharmacology 51 (2008) 306—310.

KE RRUEIEFEILL TS TLSDIZ, 30FEFEEIEZEL ., US-FDAIL IRz 581E
TARETHHELRE,

Irina Stepanov et al., Carcinogenic tobacco-specific N-nitrosamines in US cigarettes: three decades of
remarkable neglect by the tobacco industry. Tobacco Control 2012;21:44e48.

BAR:FFERPOFN\IFEN=OVT7IUOEMOHIFH TG E

HEFANEES WO 2013035505 A1 (AFEFHHEEEN B AR (XZEEKRASH)
http://www.google.com/patents/W02013035505A17?cl=ja
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FDAMNZNIRHFITRO-FEFHILEYME (HPHCs) 93D 5L . 7 HTEMN
I SN TSI END2012FERF TR ATV RIZERY ANT20f D LEME
Table 1. Abbreviated List of Harmful and Potentially Harmful Constituents

HPHCs in Roll-your-own
Tobacco and Cigarette Filler

HPHCs in Cigarette Smoke HPHCs in Smokeless Tobacco

Acetaldehyde Acetaldehyde Ammonia
Acrolein Arsenic Arsenic
Acrylonitrile Benzo[a]pyrene Cadmium
4-Aminobiphenyl Cadmium Nicotine (total)
1-Aminonaphthalene Crotonaldehyde NNK*
2-Aminonaphthalene Formaldehyde NNN**
Ammonia Nicotine (total and free)

Benzene NNK*

Benzo[a]pyrene NNN**

1,3-Butadiene
Carbon monoxide
Crotonaldehyde
Formaldehyde
Isoprene

Nicotine (total)
NNK*

NNN**

Toluene

1 - Roll-your-own tobacco is defined in section 900(15) of the FD&C Act to mean “any tobacco product which, because of its
appearance, type, packaging, or labeling, is suitable for use and likely to be offered to, or purchased by, consumers as tobacco
for making cigarettes.” The term cigarette filler is not defined in the FD&C Act. For purposes of this draft guidance, we

intend cigarette filler to mean the cut, ground, powdered, or leaf tobacco that is a component of a cigarette.

*4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone 23

** N-nitrosonornicotine
http://www.fda.gov/TobaccoProducts/GuidanceComplianceRegulatorylnformation/ucm297752.htm



