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Fig. 1. Various type of cigarettes
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Canadian Intense Regime HCI

55mL 2 30
55mL 3 60
3
B.3.
A 220W
B 220W 2
E- BI-SO
60% 40%
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

20



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
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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
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Fig. 6. Size distribution of e-cigarette aerosol.
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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
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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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