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- a— CRI per NCRI per HNEET-
= EEIE A EEr 3B _IARC cigarette cigarette |FEAAM| MRz [DMER (& e
(20084F) (20084F) list Group day day P
— 1k R R (mg) 5.2 10.4 0.068 — — — O —
—aF > (mg) 0.32 0.78 — — — O O
2—)L(mg) 3.3 10.3
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14Ty N/A N/A 2B O — — — —
BE¥ieEYWe |(72UO=RJJL N/A N/A 2B 1.29E-04 0.22 O O — — —
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YED N/A N/A 3 — O — O —
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LM s K NAT 21.6 54 3
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Ending the Tobacco Epidemic in USA

L_ %E, %U Féﬁ H% Linear projection to 2035

201055":‘\ %,f%{@ﬂé\ (H HS) 75§5EJ:%Z, O) 7}: ci‘\ : j‘kﬁﬁ?” %%ﬁ HE]% ;é-’) 3%%% Possible projection to 2060

” Ending the Tobacco Epidemic: A Tobacco Control Strategic Action Plan”

Pillar 1: Lead by Example ({#&#flc &k 35%E) *
Pillar 2: Improve the Public’s Health (AREEDHE)
Pillar 3: Engage the Public (EIR®Zh0) ***

. . RPN (Giovino 2007)
Pillar 4: Advance Knowledge (HIskDESs) *rx*
** ** * *%k%*
*%* *%k%k%*
*%* *
*kk%k
. **x *kk
*
*% * *%kk%*
GE : FXUTHE> CPRillarzE D IR > 1) Howard K. Koh, MD, MPH; Kathleen G. Sebelius, MPA JAMA. 2012;308(8):767-768. doi:10.1001/jama.2012.9741

Assistant Secretary for Health (Dr Koh) and Secretary of Health and Human Services (Ms Sebelius), Washington, DC.




NIHD Tz tHEE

Million $ FY201 | FY2012 FY2013 FY2014
Actual Actual Estimated | Estimated
Tobacco 362 355 357 359

F10005ERE IC. B K $5.1 million (313 $360,000)
FY20123E&E Tl
- NCI (hYA) : 3435ERE.
- NIDA (E#EKTE) : 3463RZE. 1$109.5 million
- NHLBI (OBRIDE) : 111E28E. £1$50.9 million

NIH Research Portfolio Online Reporting Tools (RePORT) & D 7 — % Z 1§ T

=1T$124 million

2% . FY2014 President Budget for NIH

NIH $31.3 billion total program level
NCI $5.1 billion
NIDA $1.1 billion
NHLBI $ 3.1 billion
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trans—science
( Weinberg, 1985)

MEHICRET HIENERSN
20, BETIIREITHENT
SHRVEEERSI .

Moghissi, 1985

AFAIREG & E D RIFHHERE T
LI-FERICEDL T, BEEMICED
HOBOFIERIET L.

mandated science
( Salter, 1988)

BDERMNBRILEDT=HIC
THNDEZE

Rushefsky,
1986

#EDEEG A EBERICERYT 5.
LLLF AR BUER EDIRETREICDE
TR

fiducial science
( Hunt & Shackley,
1999)

MR R EBRRE DT EITFRE
DERICHDIITHFSF.

Jasanoff, 1990

BRI EICEASNAMFHNES.

AAPS
CREEF=

TRHAMRETRITADERTHRE
EWML. Bz EamE. ZREE-BH
tE- MBS, RERFEIT %
gt ARBEMEHDILEGEELLT
5.

postacademic

science
( Ziman, 1996)

BErEAHIEICERTEE

F.

mode 2 science
( Gibbons, 1994)

FEHT7ITO—FTRIMEED
THEHNEFDHLHEEZTHER
LTULLKED.

NIH-FDA-2010

EERMGBBAE. FPOAE. 2EA
EEFHIMT A= DHFLLVAIEE Y —
IWEERT D=1 LT, R
HEYEZHES .

post—normal

science

( Funtowicz &
Ravetz, 1992)
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(BFE-ZER 2010)
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o SEREMDAYIE : Hazard Index
HI=C,/REL|+ C2/REL>+...Ci/RELi

MEBINRIUEEZENITY RNT Y MabHDIFE
Hl=hazard index

Ci=concentration for the ith substance,

RELi=Reference Exposure Level for the ith
substance
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MEEER-1EEER - IHIERIZIRE LU %L

Andrew G. Salmon, OEHHA, CalEPA
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FDADHPHCO3MIE D 451E: EAAME (CA), FIRBREM (RT), BRBEM (CT), £HHE-F

EEM (RDT), B (AD)

CA RT CT RDT AD CA RT CT RDT AD CA RT CT RDT AD
Acetaldehyde CA RT AD |Chrysene CA CT Nickel CA RT
Acetamide CA Cobalt CA CT Nicotine RDT AD
Acetone RT Coumarin Banned in food Nitrobenzene CA RT RDT
Acrolein RT CT Cresols (0-, m-, and p-cresol) CA CT Nitromethane CA
Acrylamide CA Crotonaldehyde CA 2-Nitropropane CA
Acrylonitrile CA RT Cyclopentalc,d]pyrene CA N-Nitrosodiethanolamine (NDELA) CA
Aflatoxin B1 CA Dibenz[a,h]anthracene CA N-Nitrosodiethylamine CA
4-Aminobiphenyl CA Dibenzo[a,e]pyrene CA N-Nitrosodimethylamine (NDMA) CA
1-Aminonaphthalene CA Dibenzo[a,h]pyrene CA N-Nitrosomethylethylamine CA
2-Aminonaphthalene CA Dibenzo[a,ilpyrene CA N-Nitrosomorpholine (NMOR) CA
Ammonia RT Dibenzo[a,l]pyrene CA N-Nitrosonornicotine (NNN) CA
Anabasine AD |2,6-Dimethylaniline CA N-Nitrosopiperidine (NPIP) CA
o-Anisidine CA Ethyl carbamate (urethane) CA RDT N-Nitrosopyrrolidine (NPYR) CA
Arsenic CA CT RDT Ethylbenzene CA N-Nitrososarcosine (NSAR) CA
A-a-C (2-Amino-9H-pyrido[2,3-bjindole) CA Ethylene oxide CA RT RDT Nornicotine AD
Benz[a]anthracene CA CT Formaldehyde CA RT Phenol RT CT
Benz[jlaceanthrylene CA Furan CA PhIP (2-Amino-1-methy-6-pt CA
Benzene CA CT RDT Glu-P-1.( dof1,2-a:32-djimi CA Polonium-210 CA
Benzo[b]fluoranthene CA CT Glu-P-2 (2-Aminodipyrido[1,2-2:3'2"dlimidazole) CA Propionaldehyde RT CT
Benzo[k]fluoranthene CA CT Hydrazine CA RT Propylene oxide CA RT
Benzo[b]furan CA Hydrogen cyanide RT CT Quinoline CA
Benzo[a]pyrene CA Indeno[1,2,3-cd]pyrene CA Selenium RT
Benzol[c]phenanthrene CA IQ (2-Amino-3-methylimidazo[4,5-flquinoline) CA Styrene CA
Beryllium CA Isoprene CA o-Toluidine CA
1,3-Butadiene CA RT RDT Lead CA CT RDT Toluene RT RDT
Cadmium CA RT RDT MeA-0-C (2-Amino-3-methyl)-9H-pyrido[2,3-bindole) CA Trp-P-1 (3-Amino-L 4-dimethyl-5H-pyrido[4,3-bjindole) CA
Caffeic acid CA Mercury CA RDT Trp-P-2 (1-Methyl-3-amino-5H-pyrido[4,3-blindole ) CA
Carbon monoxide RDT Methyl ethyl ketone RT Uranium-235 CA RT
Catechol CA 5-Methylchrysene CA Uranium-238 CA RT
Chlorinated dioxins/furans CA RDT 4-(Methyhnitrosamino)-L-(3-pyridyi)-L-butanone (NnK) CA Vinyl acetate CA RT
Chromium CA RT RDT Naphthalene CA RT Vinyl chloride CA

e CA:known or probable human carcinogens by International Agency for Research on Cancer (IARC), U.S. Environmental Protection Agency (EPA),

or National Toxicology Program;

® CA:possible human carcinogens by IARC or EPA and/or identified by the National Institute for Occupational Safety and Health (NIOSH);

® RT/CT:adverse respiratory or cardiac effects by EPA or the Agency for Toxic Substances and Disease Registry (ATSDR);

® RDT: reproductive or developmental toxicants by California EPA;

® AD:abuse liability (addiction) by a review of the peer-reviewed literature, evidence of at least two of the following measures of CNS activity;
Animal drug discrimination; Conditioned place preference; Animal self-administration; Human self-administration; Drug liking; Signs of withdrawal;

® banned in food (for smokeless tobacco products).
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AI)INIPRROZ=I LA-210D3FER

SR4F ..

ElECE =% (n=5, mBq/agarette)
11.4+1.5 13.0+1.4 24.1+0.9

E Sy ISOE (n = 3, mBg/cigarette)
(RIFRD 0.4+0.1 0.9+0.2 1.44+0.1

D) HCDZE (n = 3, mBqg/cigarette)

1.140.1 2.0+0.4 3.2+0.2
(5 AR (3R EE)




ElEcERDORO=DJ A

leaf weight Po-210 Average

Cigarette brands No. (g/cigarette) P0-210(mBq/g) (mBg/cigarette) (mBg/cigarette) Sb
1 0.74 13.7 10.1
2 0.74 14.4 10.7
eI
3RAE 3 0.74 14.9 11.0 114 15
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
w2/ 3aA 3 0.63 20.4 12.8 13.0 1.4
4 0.63 22.6 14.2
5 0.63 16.8 10.6
1 0.64 399 255
2 0.64 36.7 235
EE4/\0B 3 0.64 36.5 23.3 241 0.9
4 0.64 37.3 239
5 0.64 38.0 243
1 0.60 30.3 18.2
2 0.60 35.2 21.1
EE4%/\3cC 3 0.60 29.0 17.4 19.0 1.4
4 0.60 32.8 19.7
5 0.60 30.7 18.4




X ERERDRO=D A

Smoking Po-210 Average

. SD*
protocol 0 (mBg/cigarette) (mBg/cigarette)

Cigarette brands

0.3
0.3 0.4 0.1

0.5

11
11 1.1 0.1

13

ISO

EAEA/\O
3R4F

HCI

0.8
0.8 0.9 0.2

11

2.5
1.9 2.0 0.4

1.6

ISO

B2/ NOA

HCI

1.3
14 1.4 0.1

15

3.0
3.3 3.2 0.2

3.4

ISO

EEA/\0B

HCI

W N PIW DN PFEP WODN FP[WOODN P WODNPFPIWODN P

*SD:standard deviation 3



ROZD) LDOBITREFAARRE

Polonium-210 (mBg/cigarette) Ratio Committed effective dose*
Smoking protocol Mainstream  Tobacco leaf smoke/leaf (mSvlyear)
ISO 0.4 0.03 0.012
1E#2/\O3RAF 11.4

HCI 1.1 0.10 0.036

44 ST ISO 0.9 13.0 0.07 0.029
; /\3 :

HCI 2.0 0.16 0.063

e ISO 1.4 41 0.06 0.043
/\3 :

= HCI 3.2 0.13 0.102

*1H176% 1FBIRV el T ITiHa ORE



REEH 1

IAEADIEfT TSN FZREL. FEEL-HEE

H5LT—9 2013.4.18
AI%E B 2013.4.19

Alish and North Seas Fish Flesh

YUTIES Po-209 Po-209ifM0Z  Po-210 P0-210
Sample  Number g Area mBq Area (mBa/g)
1 1.004 3426.0 75.12 107.8 2.35
2 1.005 1955.0 75.12 62.5 2.39
IAEA414 3 1.004 3092.3 75.12 129.0 3.12
4 1.006 4620.0 75.12 62.0 1.00
5 1.004 2344.0 75.12 72.0 2.30 IAEA
Ave. 2.23 2.1
) 077  (1.8-2.5)
CV (%) 34.3

10



REEH 2

SM BRI E B E DB E EEER

AAFEYE (n=5) TR

Average SD* Average EC**
FEH#E 2\ 3RAF 114 + 15 10.0 + 0.7
A)NJE EE4/\1B 24.1 + 0.9 22.8 + 1.2
(mBg/cigarette) B F/N3A 13.0 + 14 10.8 + 0.9
ST ko FEHE 42 /\O3RAF 1.7 + 0.1 1.6 + 0.1
(HCIZ&4E EE4/\aB 3.8 + 0.2 3.8 + 02
mBa/cigarette) $EoARTA 26 + 04 21 + 01

*SD:standard deviation, **EC:error coefficient

FFEREORAERRE, ARI«ILI—TS>2IPo210ZEALEZRILTLD
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B RIAORXMS: 2N ERORA=D L

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

Sample  Tar Nicotine Tobacco weight

. 210pp concentration 210pg concentration
code (mg) (mg) (gcig™)

(mBgg-1l) (mBqcig-1) (mBqg-1) (mBqcig.-1)

A 14 12 0.69+0.02 16 = 3 1+ 2 6 +3 11 2

B 14 12 0.69+0.02 21 + 3 14 + 2 21 + 3 14 2

c 10 08 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 0.54+0.02 11 + 4 6 + 2 11 + 4 6 + 2

F 12 08 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

| 6 05 0.62+0.02 11 + 6 7 + 4 11 + 6 7 + 4

J 3 03 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 03 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 05 0.72+0.02 12 + 3 9 + 2 12 + 3 9 + 2

Q 5 0.4 0.63+0.01 20 + 3 13 + 2 210 + 3 13 + 2

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

S 8 06 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

Y, 1 0.1 0.66+0.02 6 + 3 4 £ 2 6 + 3 4 + 2 - — TR
W 1 0.1 0.51+0.03 6 + 4 3+ 2 6 + 4 3+ 2 TIVI=) LFE
X 14 11 0.67+0.03 13 + 3 9 + 2 13 + 3 9 +2 AEHIFIZLSD
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

(Bavh wSvvh
210Pb 210

21050
96 + 17

120 + 19
92 + 18
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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



B ¢ EA ~ . N e O
RITDH XM A/\AEF DR ) Ls
WEEANAICTEFNZRO=7.L210 (85210) OMSTEERE
(mBg/A%)
Y Au =1 25210 (43210) \
. B TRE A AR R

EES 8 115 10.1 15.0 Takizawa’, 19945
] 1 125 125 125 Takizawa?>, 19945
A HZYT 17 11.8 6.8 175 Desideri &>, 20079
R—F R 14 13.3 4.2 24.1 Skwarzec, 20012
Y7 2 16.6 Khater 5, 20049
XUy 7 10.5 (10.7) 29 13.4 Savidou®, 2006Y
] 7 14.6 11.1 18.3 Tokonami &, 20087
NUH Y — 29 22.0 (20.9) 100 335 Kovacs® . 20079
H A 5 18.8 12.1 27.8 Okabayashi &, 19759
745K 8 11.0 7.8 14.4 Mussalo®, 1985
SR 2 12.2 11.8 12.6 Rajewsky . 19661
T AU 4 15.7 14.4 17.8 Radford ., 196412
i ] 12 235 (21.2) 180 29.0 Schayer &, 2009

T AU A 3 9.3 (7) 6.0 11.0 Schayer &, 2009
E A 5 15.0 11.3 19.2 Khater &5, 200613
T4 BV 16 11.7 5.5 16.6 Enriquez®, 2008
HA 16 13.0 10.1 14.5 Enriquez® . 2008
T AU A 14 11.8 9.2 14.1 Enriquez?, . 2008
LT - i * 14.2

* o () PIEPOPhD U RE TR EE

*x SEIE O BHPER)
A FRERGHE (ERIEEDETE) ppl66, 2011.&Y 5| H

RFNREMEHR.
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EEZ(CEET H/hO0-9.LD0 1

ZIEZ1AX 9.3-24 mBq

BITER (%)

O, EIE 12%
SIFIE 320% ° B o
IN7R% 32%

SZWE  BEBOERITHREME  SREF0E, KEFKH, Radioisotopes. 2010
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[SHRM BRI EFMRE] [EEMERBLEESIRE]
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71N R 71N T
S8 (GrEe) . . Bl
BEFHR 9 FSERR 0.08
o #R. sy - ERR
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B R AT EE M  Po-210 M A/ IZHYA TN A A & o

fRRE N % #r
DS DEHEOIEERICESRAS st

NERDEEZREEFTS
-ANZEREDOP0-210%HAE=4YL 5T 5

- J4)LB—TP0-210% 13 5
-ANDAEITHHGEN BV RETZEGTFHEARZTERT S

B 5\ L DFRERN TS, BECREINTEELYP0-210 OIEREAELVATEE
HEANRLEIDIELED, PO 210D FEFDLOMNEZELLT. TIRNABE AZHEUE
C R 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: FiEHREDBYIEREAEINASNTINS,

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:EFEFIEILTETLNADIZ, 30EMZEIL% L, US-FDAIZ IR #5381k
FARETHHERES.

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:FFEPOFN\IFEHN=—FOV TSI OEMOIH 7 E

A EES WO 2013035505 A1 (4FEFHEEN : BRI EEHR A SH)
http://www.gooqgle.com/patents/W02013035505A1?cl=ja
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FDADZNISHFITRO-BEEFHILFEME (HPHCs) 93D S5, HHTED
HEIISNTWSIEND2012F RS TRAAF U RIZERY AN 202D ILEME
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
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