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Fig. 2. Various HTPs and e-cigarettes sold in Japan.
1Q0S glo
E- 2 8 NOS, Ocean, Wand,
Quick 24, Quick 2, Buddy, EFOS, Jouz
12 Fig.2 .
1QOS  regular, menthol,
mint glo bright tobacco fresh mix intensely
fresh
23 CM6
C
1Q0S
Q C.1.
200 W
Table 1
B.
B.1.
Carboxen 572 10 20
300 mg CX57224 9
mmeg GF
GF-CX572 2
B.2. 10 50
GF-CX572
/One-pod 35
GC/MS VvVOC GC/TCD
DNPH
HPLC
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Table 1. Table 1. VOCs, nicotine, carbonyls, water, and TGPM in mainstream cigarette smoke from HTP and traditional cigarettes
collected with the GF-CX572 cartridge, followed by one-pot elution and HCI regimen, in units of pg/stick or pg/cigarette.

IQOS glo NOS Ocean Wand Quick24 Quick2 BUDDY EFOS jouz CM6
compound
300 400 230 280 low mid high low mid high

puff number 12 8 9 9 8 8 8 8 8 8 8 8 11 12 12 12 12
1,3-butadiene 03 nd. 06 5 00 01 12 95 88 00 O01 05 02 01 02 01 110
isoprene 21 01 70 500 02 04 15 120 120 02 14 72 23 06 08 0.8 1000
propylene oxide 0.2 nd. 02 26 nd. nd. 06 14 13 nd. 01 03 02 01 03 01 14
acrylonitrile 03 01 04 11 01 04 11 35 40 01 02 04 03 02 03 02 25
diacetyl 26 31 23 76 13 63 180 140 130 3.6 15 34 21 15 21 13 240
benzene 07 01 12 49 02 05 21 16 15 02 04 10 06 31 03 04 120
acetol 130 73 140 360 88 260 530 600 600 35 84 150 170 110 120 100 210
2,5-DMF 19 0.2 25 35 04 15 90 37 4 04 14 49 20 08 06 1.0 100
glycidol 27 05 2.6 27 05 45 22 22 23 05 19 47 3.5 1.5 1.7 1.4 2.1
propylene glycol 310 150 220 270 290 360 330 270 250 150 210 240 280 350 340 300 16
toluene 20 03 37 89 07 15 67 59 64 05 14 53 21 10 09 11 200
furfural 33 51 28 58 38 59 65 78 73 14 21 27 35 30 37 25 55
glycerol 3700 1300 2200 3500 2300 4800 7100 5500 5500 1700 2600 3500 4200 2700 2200 2700 140
menthol 21 78 22 28 25 31 33 43 43 10 14 20 23 31 26 23 50
nicotine 910 240 630 700 830 940 1100 840 780 400 590 770 990 930 1100 790 2600

formaldehyde 34 11 19 25 08 38 16 19 20 04 18 57 38 15 12 13 42
acetaldehyde 110 62 95 480 77 140 300 340 330 38 79 140 78 75 81 81 1100

acetone 32 83 28 240 16 34 91 190 200 10 21 40 29 24 20 24 540
acrolein 55 18 4.0 40 19 73 27 29 28 15 36 72 53 38 14 3.3 140
propanal 11 6.6 93 66 6.4 13 43 53 55 32 6.9 13 84 74 87 70 110
crotonaldehyde 7.8 6.5 5.8 23 6.7 12 19 25 27 28 44 66 78 62 69 49 54
2-butanone 70 24 6.8 75 33 83 23 61 68 2.0 45 100 67 51 59 50 170
butanal 19 91 17 45 15 17 30 38 41 9.6 14 20 15 17 11 16 68

benzaldehyde 1.8 10 10 34 1.1 18 43 47 50 06 1.3 11 15 16 13 14 17
i-valeraldehyde 12 43 10 31 7.5 11 21 30 34 57 88 11 99 97 69 095 48
glyoxal 18 nd. 07 59 03 20 10 81 12 04 08 12 26 11 28 10 96
valeraldehyde 02 07 04 82 00 13 08 60 75 nd. nd. 01 04 04 05 01 12
p-tolualdehyde 09 16 05 71 03 13 59 75 87 nd 03 11 06 04 06 04 15
methylglyoxal 25 9.7 20 11 28 23 18 29 34 75 16 18 30 30 40 26 39

hexanal 10 02 05 15 05 09 12 25 29 00 03 06 09 10 08 nd 7.4
2,5-DMBA nd. 02 02 25 nd. 05 06 18 15 01 02 05 02 03 88 36 18
heptanal 23 nd. 82 nd 74 95 nd. nd. nd nd 39 nd 26 36 29 51 48
octanal n.d. 0.2 nd. 1.4 nd. 05 09 07 25 02 03 03 04 nd 0.2 n.d. 2.6
2-nonenal nd. nd. 05 02 02 02 nd. 03 02 01 00 03 00 03 01 02 00
nonanal 07 nd. 02 13 09 14 14 12 07 04 00 03 02 05 09 nd 1.9
decanal 27 03 26 51 02 45 41 43 38 02 18 19 33 32 03 12 17
water (mg) 25 11 19 23 18 33 23 30 22 21 23 16 27 25 22 24 76
TGPM (mg) 37 15 26 43 25 37 43 43 40 22 24 27 37 30 29 29 43
14000
12000 | EEG_GN 10s
I
sooo |
4000 |
2000 [
0
CM6 IQOS  glo PT A B c D E F G H

Fig. 3. Comparison of chemical compounds generated from traditional cigarette, iQOS, glo, Ploom TECH and third party products.
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Table 2

RSD
1,3-
04 25npg RSD 48 6%
0.1 49pg 05 27pg
38 480pg «
C.1.2.
Table 2.  Mean, minimum, maximum values and RSD of various
NOS chemical compounds generated from the same E-cigarette
product. n =5
7 compound mean min max RSD (%)
400 1,3-butadiene 41 0.7 70 69
isoprene 400 11 630 67
7 S.ABCDEF propylene oxide 2.1 0.3 3.3 57
5 7 benzene 40 1.7 59 65
glycidol 22 5.6 31 48
Fig. 4 13 propylene glycol 350 330 390 6.3
9- ' glycerol 3900 3100 4400 10
nicotine 820 730 890 6.2
C E TGPM 120 86 130 16
" 90
80 1,3-butadiene 800 isoprene 80 benzene
70
g 60 $ 600 3 60
% % % 50
2 2 400 2
§ § 5%
20 200 20
0 0 . 1‘;
S A B C D E F S A B C D E F S A B C
50 4.0 1200
glycidol propylene oxide nicotine
40 20 1000
T% ?20 %600 I
10 1.0 20
0 0 Ll L L
S A B C D E F S A B C D E F S A B C D E
6000 500 50
glycerol propylene glycol - TGPM
40 .
22000 é é »
° 10
0 o W L L L
S A B C D E F S A B C D E F S A B C D E

Fig. 4. Amounts of various chemical compounds and TGPM generated from seven products of same E-cigarette.
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c.2.
220 W
2 CAPT'N SUPER BAT
VAPTIO

Table 3

Table 3. Properties of two brands of e-cigarettes according to the
manufacturers.

e-cigarette body atomizer
Brand battery  configurable ist recommended
voltage electric power resistance g |ectric power
A 50V 10 - 220W 0.15Q 60W — 80W
B 50V 1-220W 0.15Q 60W - 80W
c21
TGPM Fig. 5
10
3
3 55mL 3
Fig.5 10
200w 3
1mL TGPM
TGPM
75W
75W
200w
TGPM 30%
8
6 KangerTech
75W 10 x 3
Fig. 6 0.65 1.1
pm 97%
2.1pum
2.1pm
E-
2.1pm

23

140

TGPM

o total
@gas
@ particle

120

100 |

80 |

60 |

amount, mg

40 |

20

0 50 100 150
electric power, W

200

1200
liquid

1000

@ liquid

800 |

600 |

amount, mg

400 |

200 f

0 ¢ L L L

0 50 100 150
electric power, W

200

Fig. 5. Changes in the amount of total gaseous and particulate
matter generated from an e-cigarette (brand A) with electric
power. Puff volume, number, and duration are 55 mL, 3 times, and
3's, respectively

2.1pm
PM2.5
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40 11um <
7.0-11um
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= 30 F 3.3-4.7um
Q 1.1-2.1um
3 0.65-1.1um
o | 0.43-0.65um
2 20 0.43um>
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0 A ARy | Bl
0.2 2 20 200
particle diameter, um
Fig. 6. Size distribution of e-cigarette aerosol.
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Fig. 7. Generation of oxides and carbonyls from propylene glycol and glyceraol.
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Fig. 8. Changes in the amount of chemicals generated from an e-cigarette with electric power. Puff volume, number, and duration are

55 mL, 3 times, and 60 s, respectively.
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Fig.9. Changes in the amount of 1,3-butadiene, isoprene and
diacetyl generated from an e-cigarette with electric power.
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Table 4. VOCs, oxides, nicotine, and carbonyls in mainstream cigarette smoke from regular and non-regular HTPs, e-cigarettes and
tradicional cigarette (CM6) collected with the GF-CX572 cartridge, followed by one-pot elution and HCI regimen, in units of pg/stick or
pg/cigarette. TGPM, total gaseous and particulate matter. All data is converted to the equivalent of 12 puff. (ug/12puff)

compound HTPs e-cigarette cigarette
PT 1Q0OS glo NOS A (5ow) B(sow)y  C ow) X (200w) CM6
propylene oxide 0.2 3.5 1.8 50 1.3 350. 1.4
glycidol 2.7 0.5 36 22 100 15 810 2.1
acetol 150 170 480 140 510 100 9300 110
formaldehyde 4.8 10 33 34 2600 19 16000 42
acetaldehyde 0.51 190 240 640 48 1400 3.7 23000 1200
acetone 15 36 26 320 18 230 5.2 5500 510
acrolein 7.3 5.5 53 34 670 3.7 4900 100
propanal 1.2 14 15 88 10 280 9.0 4500 120
glyoxal 4.5 6.5 7.9 45 750 5.1 1100 26
methylglyoxal 7.5 37 15 160 540 120 2600 38
1,3-butadiene 0.2 68 6.8 1200 110
isoprene 1.7 670 4.2 720 980
benzene 0.7 0.1 65 0.4 1.6 0.3 110 100
toluene 0.3 1.7 0.3 120 0.6 14 0.6 24 180
2,5-dimethylfuran 1.2 0.2 47 0.7 0.7 0.1 25 87
furfural 26 100 77 9.0 7.0 25 450 180
diacethyl 43 48 100 3.3 43 2.6 130 270
crotonaldehyde 7.5 18 31 25 5.1 4.4 16 51
2-butanone 9.9 15 100 160 540 24 6000 170
butanal 19 28 60 0.3 4.6 0.6 117 80
i-varelaldehyde 9.5 12 41 14 39 0.3 300 61
propylene glycol 6500 320 850 360 130000 100000 85000 83000 11
glycerol 3200 4000 5000 4700 300000 240000 200000 250000 59
menthol 0.4 0.41 6.8 3.7 2400 2100 1400 3700
necotine 270 1200 570 933 1800 1500 810 1100 2600
aerozol mg 18 39 29 57 430 340 280 500 30
IARC Heated Tobacco Products e-cigarettes cigarette
compounds
group PT 1Q0S glo NOS A B C X CM6
formaldehyde 1 4.8 10 33 34 2600 19 16000 42
benzene 1 0.7 0.1 65 0.4 1.6 0.3 110 100
1,3-butadiene 2A 0.2 68 6.8 1200 110
glycidol 2A 2.7 0.5 36 22 100 15 810 2.1
propylene oxide 2B 0.2 3.5 1.8 50 1.3 350 1.4
isoprene 2B 1.7 670 4.2 720 980
acetaldehyde 2B 0.51 190 240 640 48 1400 3.7 23000 1200
total 0.51 200 250 1500 110 4200 39 42000 2400
42000
40000 F
5 X3
& 30000_F
E’ AN
‘:E; 4000 |
o
§
2000 F
0 200 250 110 39
PT 1QOS glo NOS A B C X CM6
HTPs e-cigaretts cigarett

Fig. 11. Comparison of carcinogens generated from HTPs, e-cigarettes and traditional cigarette.
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Table 4
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PAHs & fElE 150 ng/cig. T, 1QOS (2% L T 1.4
BETho, bEVERRNESHoTZ, I,
WEEEE D EiE T o —f{k i3 (CO) &, A
B DA 13.9 mg/cig. T 1QOS (25 L T 29.6 1%
LEfECHDHDOD, B LSO HEED CO & T
B 72 D1 0.55 mg/cig. T, 1Q0S (Zxf LT 1.2
FECTHY., HEVENRNE o7 (Fig. 2),
ZOXHICHBEB L 1QOS DHIEEILR U T
VR EN 2D | 1Q0S 28 350°C, AHutk B 3
400CTH H 7=, Z OINEREE DIE A PAHS &
CO DX 9 ITRBEIC X » TRAET DA ENEWE
mICEELEZ LB ZOND,

SHIZHMHE B Oy MO PAHs, #—/b,
=aF L CODIESLODEITIRENT ENRTho
7z (Table 4), A% B 2 A L7-1HE 1L, 1QOS
LARROAF W EORBEE L Z AT, AL
7o & DPIRE R, AL 2T 5 85
DAFTED R ST,

D. #&dm

FIRE D PAHS DA )N 1Q0S & HfikH D A
P TR S NT-, ZORERN D INEEE O
BB EEOMEVEIZ K- T, ALEWERARNEL
THZENGhoTlz, Lo TUIQOSHHE — K &
T4 v 7 TR T E D MBGERE X > CTHIEREY
AJ A T & 72, 1QOS BE# 1%, T & & UE
WCBWTHAT S Z ENEEND N, BIEL R~
28T LU 1QOS A HRE A IR E STV DRI TH
%,

X 51T 2020 4F 4 Aok TERSEEEEO—5
RUWIET DM BEITIND, ZOERTIE,
IEAAT X 2%, BB FRE 2SR CHEHT 2
ZENTED, ZOMAXTIEZ 0L R,
FIIEAL & A2 D)2 Zh & HRE 72T 72
DM 2eREE LT T2,



E 2& 3k

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

ISO 4387. Cigarettes -- Determination of total
and nicotine-free dry particulate matter using a
routine analytical smoking machine. 2000.
Health Canada Test Method T-115.
Determination of the tar, water, nicotine and
carbon monoxide in mainstream tobacco
smoke. 1999.
WHO. Standard operating procedure for
intense smoking of cigarettes: WHO Tobacco
Laboratory Network (TobLabNet) official
method (Standard operating procedure 01).
Geneva, World Health Organization, 2012.

ISO 3402. Tobacco and tobacco products --

Atmosphere for conditioning and testing. 1999.

ISO 10315. International Organization for
Standardization. Determination of nicotine in
smoke condensates-gas
method, second ed. 2000.
ISO 8454. Cigarettes -- Determination of
carbon monoxide in the vapour phase of

cigarette smoke -- NDIR method. 2007.

chromatographic

WHO. Standard operating procedure for

determination of tobacco-specific
nitrosamines in mainstream cigarette smoke
under ISO and intense smoking conditions:
WHO Network
(TobLabNet) (Standard
operating procedure 03). Geneva, World

Health Organization, 2014.

Tobacco  Laboratory

official method

WHO. Standard operating procedure for
determination of ammonia in cigarette tobacco
filler: WHO Tobacco Laboratory Network
(TobLabNet) (Standard
operating procedure 07). Geneva, World
Health Organization, 2016.

official method

F. BFEHE
ASUIE SR

32
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Table 1. GC/MS/MSH#T &4

GCHp BiRBERIE GC-TQ 8040

hT L VF-17ms (Agilent Technologies&!, 30 m=0.25 mm, 0.25 ym)
EATE ATIYRLR 25

FADERE 280°C

EAE 1L

FpYF—HR YL

T PYF—HRAFRE 0.86 mL/%>

HhSLF—TEE

80°C(2%") — 10°C/4 — 260°C(0%43) — 3°C/% — 315°C(20%3)

MS/MSER EREERE GCMS-TQ8040
FSLRTF—TA 280°C

1FiE El

1FERE 230°C

BFEE—F MRM

Table 2 GC/MS/MS ) MRM &4

L&A F’m(gﬁﬁ’*;ﬁ’ﬁ ﬁg(;ﬂ’*;ﬁﬁ fﬂ'}; Ch1 CE ?ﬂf Ch2 CE
Naphthalene-dg 8.42 954 136.10>134 10 15 136.10=108.10 18
Naphthalene 8.42 9.54 128.10>102.10 18 128.10>78.10 24
Q{Tﬁm\maapphr::]haalfenneeI 9.5 1194 141.10%115.10 18 142.10>115.10 27
Acenaphthylene-d; 11.94 14.18 160.10>158.10 21 160.10>132.20 27
Acenaphthylene 11.94 1418 152 .10>150.10 27 152.10=126 .10 24
Acenaphthene 11.94 14.18 154.10>152.10 27 153.10>151.20 27
Fluorene 14.18 16.23 165.10>163.10 30 165.10>115.10 27
Phenanthrene-d,, 16.23 19.39 188.20>160.20 24 188.20>158.10 30
Phenanthrene 16.23 1939 178.10>176 .20 27 178.10=152 20 24
Anthracene-d,q 16.23 19.39 188.20>158.10 30 188.20>160.10 30
Anthracene 16.23 19.39 178.10>176.10 27 178.10>152.10 27
Fluoranthene-d 19.39 2147 212 .20>210.00 27 21220=208.10 36
Fluoranthene 19.39 2147 202.10>200.00 30 202.10%176.10 30
Pyrene-d,, 21.47 22 56 212 20>208 30 36 21220=210.10 33
Pyrene 21.47 2256 202.10>200.10 33 200.10=150.00 27
7H-Benzo[c Jfluorene 22 .56 245 21510213 .10 27 21510=189.10 24
Benzo[c Jphenanthrene 245 26 228.10>226.00 33 227.10%224 .40 45
Benz[a Janthracene 26 28 228.10>226.00 36 226.10=224.10 39
Chrysene-d;, 26 28 240.20>236 .10 39 236.20=231.90 42
Chrysene 26 28 228.10>226.00 36 226.10=224.10 33
Benz[e Jacephenanthrylene 28 3275 252 .10>250.00 36 264 20=260.00 42
Benzolk Jfluoranthene-d,, 28 3275 264 20259 90 45 252.10=250.10 36
7,12-dimethyl-Benz[a Janthracene 28 3275 241.10>239.20 30 256.20%239.10 39
Benzo[k fiuoranthene 28 3275 252.10>250.00 33 250.10=248.00 30
Benzo[/lfluoranthene 28 3275 252.10>249.90 42 250.10>248.00 39
Benz[e Jacephenanthrylene 3275 3375 252 .10>250.00 36 264 20=260.00 42
Benzo[k [fluoranthene-d,» 32.75 33.75 264.20>259.90 45 252.10=250.10 36
7,12-dimethyl-Benz[a Janthracene 3275 3375 24110239 .20 30 256.20=239.10 39
Benzo[k J[fluoranthene 3275 3375 252 .10>250.00 33 250.10=248.00 30
Benzo[/lfluoranthene 32.75 33.75 252.10>249.90 42 250.10>248.00 39
Benzo[e Jpyrene 3375 3475 252 .10>249 90 42 25010247 90 39
Benzola Jpyrene-d,, 3375 3475 264 20>260.00 39 263.20=259 .10 33
Benzo[a Jpyrene 3375 3475 252 .10>249 90 36 25010247 90 36
3-Methylcholanthrene 34.75 38.68 268.20>253.10 15 253.10%250.00 42
Dibenz[a,h Janthracene-d,, 3868 42 62 292 20>287 90 36 29320289 30 39
Indeno[7,2,3-cd]pyrene 3868 42 62 276.10>274 00 45 278.10=276.00 45
Dibenz[a,h Janthracene 38.68 4262 278.10>275.90 45 276.10=274.00 45
Benzo[g,h,ilperylene-d,, 4262 45 288.20>284 .10 42 286.20>286.00 27
Benzo[ghilperylene 42 62 45 276.10>273.90 45 274 10=271 .90 36
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FEMA
1037

2(5H)-furanone 2-furanmethanol  furfuryl
alcohole etc.
ex. 3-ethenylpyridine 3-EP 2
B.1
3-EP
Tenax TA Tenax
GR GL 200
Rezoriantube, 1 mL
2

10 ml
2L

B. 2

Borgwaldt Technik GmbH

LM4E
CFP
55mL
2 30
CFP
GC-MSMS
B. 3.
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Phillip Molis  glo British American Tobacco
ploomtech 3

IQOS  menthol
berry boost dark fresh ploomtech

balancedregular glo
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0.0125 %
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Figure 1 TIC chromatograms of Tenax TA and

Tenax GR by GC/MS.

0
2

furfural
170 ng/stick 5-
methylfurfural 34 pg/stick  furfuryl alcohol 18

pg/stick  2(5H)-furanone 2.7 pg/stick

9.7 ng/stick
3/4-EP 3/4-EP
CFP
1QOS
glo ploomtech
Table 2
1QOS Glo ploom tech

Table 1 Concentrations of furans and pyridines detected in the
mainstream smoke collected by Tenax GR and Tenax TA (png/ml).

Compounds Tenax GR Tenax TA Ratio (GR/TA)
Pyridine 9.7 6.2 16
Furfural 170 110 15
Furfuryl Alcohol 18 13 14
2,6-Dimethylpyridine 0.1 n.d. -
2,5-Dimethylpyrazine 0.7 0.5 14
2(5H)-furanone 2.7 18 15
3-Ethylpyridine 0.1 0.1 17
5-methylfurfural 34 24 14
3/4-Ethenylpyridine 0.2 0.2 1.0
2,3,5-Trimethylpyrazine 0.1 0.1 11
Benzyl Alcohol n.d. n.d. -
Furaneol 12 9.0 14
Linalool 21 14 15
Menthol 04 0.3 14
5-Hydroxymethylfurfural n.d. n.d. -
Trans-Cinnamaldehyde 0.1 n.d. -
4-Ethyl guaiacol n.d. n.d. -
Nicotine 1300 1000 13
Eugenol n.d. n.d. -
Ethyl Vanillin n.d. n.d. -

furfural  5-methylfurfural

1QOS



furfura  5-methylfurfural, furfuryl alcohol 5-

hydroxymethylfurfural etc.

glo berry boost

pyridine nicotine 1Q0S glo plom
S 1QOS
350 glo 240 ploom S
30
D
3/4-EP
E
1. StHelen G, Jacob lii P, Nardone N, Benowitz NL.

IQOS: examination of  Philip  Morris
International’s claim of reduced exposure. Tob
Control. 2018 27(Suppl 1): s30-s36.

Frank, R.L., RW. Holley, and D.M. Wikholm:
3,2 Nicotyrine. Insecticidal properties of certain
azo derivatives, J. Am. Chem. Soc. 64 (1942)

2835-2838.
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Figure 2 MRM chromatograms of standard and mainstream smoke of 1QOS (menthol).
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Table 2 Concentration of chemical compounds detected in the mainstream smoke of HTPs using
Tenax GR cartridge and CFP (pg/stick). n.d. means not determined.

1Q0S glo ploom S
Compound
Menthol Balanced regular Berry boost Dark fresh Regular taste  Menthol purple
Pyridine 55 9.7 3.8 0.23 18 1.0
Furfura 81 170 290 29 21 15
Furfuryl Alcohol 3.3 18 63 n.d. 29 21
2,6-Dimethylpyridine n.d. n.d. n.d. 0.09 n.d. n.d.
2,5-Dimethylpyrazine 0.46 0.72 0.59 0.59 12 0.41
2(5H)-furanone 0.76 2.7 20 n.d. 13 0.75
3-Ethylpyridine n.d. 0.13 n.d. n.d. n.d. n.d.
5-Methylfurfural 7.8 34 69 n.d. 3.1 21
3/4-Ethenylpyridine 0.14 0.18 0.22 n.d. 0.055 n.d.
2,3,5-Trimethylpyrazine n.d. 0.055 0.061 0.085 2.8 n.d.
Benzyl Alcohaol 17 n.d. n.d. n.d. 0.1 n.d.
Furaneol 29 12 n.d. n.d. n.d. n.d.
Linaool 0.78 21 18 n.d. n.d. 6.5
Menthol 1900 0.46 4100 520 25 2200
5-Hydroxymethylfurfural 0.12 0.79 95 11 n.d. n.d.
Trans-Cinnamal dehyde n.d. 0.12 0.12 0.20 n.d. 22
4-Ethyl guaiacol n.d. n.d. n.d. n.d. n.d. n.d.
Nicotine 820 1500 910 20 690 360
Eugenol n.d. n.d. 0.064 n.d. n.d. n.d.
Ethyl Vanillin 031 n.d. 1 n.d. n.d. n.d.
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Centers for Disease Control and Prevention CDC
E D-a-
electronic-cigarette, or vaping, product use-associated lung injury EVALI

60 D-a-
60 D-a-

A
“CBD bbl
Centers for Disease Control and
Prevention CDC FDA
2019 10 E D-a-
CDC
867 D-a-
EVALI
86% CDC
CBD EVALI 51
) CBD BAL
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EVALI 51 48 BAL D- C

a- C 1 D-a-
2) 0.20-2.0 pg/ml
D- = 0.9964
a- EVALI bromophenetyl alcohol
D-a-
D-a- Table 2
D-a-
B
B 1
D-a- D-a-
GC/MS TQ8040-XEBO SHIMADZzZU
El SIM m/z=165
GC/IMS
100 — 20 /min
—310 10 min 250
280 3, 4)
1.4mL/min
2 uL
D-a-
B. 2. D
D-a- D-a-
Grovy Vape

Vaporever ARASHI HANGBOO

60 100 pl
100
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Table 1 D-a-
No. D-a-
1 GROVY VAPE Black Menthol USA Mix <LOD
2 GROVY VAPE Blueberry <LOD
3 GROVY VAPE Coffee <LOD
4 GROVY VAPE Grape <LOD
5 GROVY VAPE Grapefruit <LOD
6 GROVY VAPE Green Apple <LOD
7 GROVY VAPE Ice Mint <LOD
8 GROVY VAPE Lemon <LOD
9 GROVY VAPE Mango <LOD
10 GROVY VAPE Melon <LOD
11 GROVY VAPE Menthol <LOD
12 GROVY VAPE Muscat Menthol <LOD
13 GROVY VAPE Peach <LOD
14 GROVY VAPE Red Cola <LOD
15 GROVY VAPE Red Energy <LOD
16 GROVY VAPE Red Energy Menthol <LOD
17 GROVY VAPE Strawvberry <LOD
18 GROVY VAPE Tobacco <LOD
19 GROVY VAPE Vanilla <LOD
20 GROVY VAPE Vitamin C <LOD
21 VAPOREVER Apple <LOD
22 VAPOREVER Cantaloupe <LOD
23 VAPOREVER Chocolate <LOD
24 VAPOREVER Coffee <LOD
25 VAPOREVER Grape <LOD
26 VAPOREVER Green USA Mix <LOD
27 VAPOREVER i-Mist <LOD
28 VAPOREVER Lemon <LOD
29 VAPOREVER Mints <LOD
30 VAPOREVER Mixed fruit <LOD
31 VAPOREVER Mango <LOD
32 VAPOREVER Menthol <LOD
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

VAPOREVER
VAPOREVER
VAPOREVER
VAPOREVER
VAPOREVER
VAPOREVER
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
ARASHI
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO
HANGBOO

Peach

Red Cola

Red Energy
Strawvberry
Tiramisu

USA MIX

Black Coffee
Blueberry
Grapefruit
Green Apple
Hard Mint

Ice Cola

Koyoho Grape
Lemon Passion fruit
Mango Smoothie
Mix Fruits
Muscat
Pineapple

<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD
<LOD

LOD=0.16 pg/ml
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20%
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0.5g 5ng -
2mL, 4mL 6mL
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(2004) .

KOWALSKI, Radostaw and WIERCINSKI,
Janusz (2009) Mercury content in smoke and
tobacco from selected cigarette brands, Ecological
Chemistry and Engineerings, Vol.16, No0.S2,
pp155-162.

PANTA, Yogendra M., Qian, Shizhi, Cross,
Chad L., Cizdzid, James V. (2008) Mercury
content of whole cigarettes, cigars and chewing
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tobacco packets using pyrolysis atomic absorption
spectrometry with gold amalgamation, Journa of
Analytical and Applied Pyrolysis, Vol.83, No.1,
pp7-11.



Table 1

Recovery (ng)

Recovery rate (%)

Remarks
Average sd Average sd
f 2 - S SR e 2mL 4.67 0.41 93.4 8.3 n=
FEEA - B AW AmL 4.67 0.77 93.5 15.3 n=
e -1 M FE e 6mL 6.74 1.21 134.8 24.2 n=
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Table 2

No. Tobacco Tar (mg) Nicotin (mg) Hg (ng/cig) CIGARS Hg (ng/cig) Heated Tobacco Hg (ng/cig)
1 KENT1 100's 1 0.1 10.3 CAMEL CIGARS ORIGINAL 6.2 KENT bright tobacco (GLO) 3.1
2  MEVIUS ONE 100's-1 1 0.1 8.7 echo CIGARS 5.7 Marlbore ORIGINAL (1QOS) 3.0
3 xsCASTER 5 0.4 24.0 Forte Lights 2.9 MEVIUS ORIGINAL (PROOM TECH) 6.9
4 CABIN 8 0.6 27.8 Forte ORIGINAL 3.9
5 COOL Natural 8 0.6 23.4 WAKABA (Brown package) 10.0
6 LARKMILDS 9 9 0.8 7.9
7  PARLIAMENT 9 0.7 7.3
8  MEVIUS ORIGINAL 10 10 0.8 9.3
9  The Peace 10 1.0 15.4
10 AMERICAN SPIRIT (Turquoise) 12 14 18.3
11 Marlbro Box 12 1.0 8.5
12 HOPE 14 1.1 9.4
13 SEVEN STARS 14 1.2 12.1
14  echo (Orenge package) 15 1.0 9.9
15 WAKABA (Green package) 19 1.4 14.5

average 13.8 5.7 4.3
sd 6.6 2.7 2.2
mode 10.3 5.7 3.1
min 7.3 2.9 3.0
max 27.8 10.0 6.9
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Table 1 #£&7-(XZ 6 MO BEIRIE—aF 2

n=5
Concentration (mg/cigarette)
cigarette brands Total Fishtail Filter Impinger
MEVIUS extralights 369 + 0.30 0.70 £+ 012 275 + 032 024 + 0.16
MEVIUS super lights 346 + 0.18 0.78 £+ 0.15 253 + 022 015 + 0.18
Marlboro menthol lights 425 + 075 083 + 0.16 319 + 0.72 023 + 0.16
Winston CABIN 3.33 £ 019 056 + 0.06 237 + 015 040 + 0.08
MEVIUS original 376 £ 0.26 076 + 0.10 279 + 024 020 + 0.07
Seven Stars 400 + 017 084 + 013 294 + 0.14 023 + 0.11
Table 2 MEBAKX-EBIREIEENS=OFUE
n=>5
HCT 1IQ0S 3 glo pro
AAEERID(C AR IKE AEERHIC AARZEIKFE
Mean SD Mean sD Mean sD Mean SD
Mainstream HAIF Filter 1.22 + 0.11 1.73 + 0.73 1.37 £ 0.17 1.37 + 0.17
Sidestream . Filter 0.0216 + 0.0105 0.0258 + 0.0060 0.00148 + 0.00076 0.00187 + 0.00096
oE Fishtail 0.0030 + 0.0013 0.0011 + 0.0002 0.00053 + 0.00020 0.00043 £+ 0.00011
N Cartridge  0.0016 + 0.0021 0.0022 + 0.0019 0.00036 + 0.00014 0.00030 £+ 0.00015
HA Impinger  0.0005 £+ 0.0000 0.0005 £ 0.0000 0.00041 + 0.00026 0.00038 + 0.00159
Total Sidestream  0.0267 + 0.0133  0.0296 + 0.0062  0.00279 + 0.00093  0.00299 + 0.00119
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