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Sensor detects when

smokertakes a drag

MICROPROCESSOR
controls heater
and light

holds nicotine dissolved
in propylene glycol
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Fig. 3. Particle number distribution measured through the FMPS 3091 (after ther-
modilution at 37 °C) of the mainstream aerosol from the Liquid 1 (a) and from the Fig. 4. Volatility analysis at three temperature levels (37 °C, 100 “C, and 150 “C) of
conventional tobacco cigarette (b). mainstream aerosol generated by: (a) e-cigarette A using Liquid 1 at high nicotine

content; (b) conventional tobacco cigarette.
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FEAMAL R S EPREY R T FE HEHEF AT ZR T F
PERIEARAR YN R T RER O RS LER R I PM2S5 ik (THE
197 ug/m?); & * T FUE 2 ) PS> E N eh S B 4T (polycyclic aromatic hydrocarbons,
PAHs) ik & %3 4c 20% (122.8 ng/m’® >147.3 ng/m’ ; 14 7 4#& TARC group 1 ~ 1A ~ 2B &
B2 v R RV R REPN FFFTE 3 2 F ¢ A BEERE #2458 (203
ng/m’ > 482 ng/m’) » F P} Ak kR (5 nm ~ 20 pm 12 F) B S Mg 4e 11.1~203 & 5 3%
EIAREARRY R TIELEEY O ) BRA SN F g o § 0§k
K (fraction of exhaled nitric oxide, FeNO)> # ¢ 5 7 4 FeNo k& * = > FeNO k & 3 4«
AR & TR “‘%’ MmN LiE42 Y (eosinophilic airway inflammation) » 7 4

FAn AL TS F AL L oA 4 % (5] -
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Table 4
PAH concentrations (ng/m?) measured during the 2-h e-cigarette vaping sessions and at the control day.

PAH (IARC group)? No vaping” Liquid 1 Liquid 2 Liquid 3
— nicotine + nicotine — nicotine + nicotine — nicotine + nicotine

Acenaphthene (3) 51.0 41.0 100.0 83.0 120.0 70.0 63.0
Acenaphthylene (n.c.) 1.0 14 3.0 2.1 28 33 9.5
Anthracene (3) 2.0 <0.2 <0.2 3.6 7.8 3.7 8.3
Benzo[a]anthracene (2B) <02 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Benzofluoranthenes® (2B) 23 25 2.7 2.6 3.2 3.7 4.1
Benzo[a]pyrene (1) <0.2 <0.2 <0.2 <02 <0.2 <0.2 0.4
Benzo|ghi]perylene (3) 0.5 <0.2 04 03 04 04 0.5
Chrysene (2B) 0.5 <0.2 0.5 04 0.5 0.5 0.4
Dibenzo[a,h]anthracene (2A) <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Fluoranthene (3) 12.0 6.0 11.0 13.0 17.0 17.0 16.0
Fluorene (3) 32.0 28.0 69.0 60.0 100.0 70.0 91.0
Indeno[1,2,3-cd]pyrene (2B) <02 <0.2 04 03 03 0.5 0.6
Naphthalene (2B) 120.0 120.0 170.0 1100 150.0 130.0 180.0
Pyrene (3) 8.6 46 83 738 11.0 9.6 8.9
Phenanthrene (3) 120.0 73.0 180.0 170.0 2500 220.0 240.0
Sum of all PAH 3499 276.5 5452 4531 663.0 5288 622.6
Sum of 1/2A/2B-PAH 122.8 1225 173.6 113.4 154.0 1347 185.4

2 Assessment of the PAH carcinogenicity by the International Agency for Research on Cancer (IARC):

- carcinogenic to humans (IARC group 1)

- probably carcinogenic to humans (IARC group 2A)

- possibly carcinogenic to humans (IARC group 2B)

- no evidence to their carcinogenicity in humans (IARC group 3)
- n.c., not classified

b PAH background concentrations were determined without any e-cigarette exposure the day before first vaping session.
© Sum of benzo[b]fluoranthene and benzo[k]fluoranthene.
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e-cigarette consumers. nt J] Hyg Environ Health. 2014 Jul;217(6):628-37.

. Price D, Ryan D, Burden A, Von Ziegenweidt J, Gould S, Freeman D, Gruffydd-Jones K, Copland A,

Godley C, Chisholm A, Thomas M. Using fractional exhaled nitric oxide (FeNO) to diagnose ster-
oid-responsive disease and guide asthma management in routine care. Clin Transl Allergy. 2013 Nov

7:3(1):37.

. Schripp T, Markewitz D, Uhde E, Salthammer T. Does e-cigarette consumption cause passive vaping?

Indoor Air. 2013 Feb;23(1):25-31.

. Wieslander G, Norbédck D, Lindgren T. Experimental exposure to propylene glycol mist in aviation emer-

gency training: acute ocular and respiratory effects. Occup Environ Med. 2001 Oct;58(10):649-55.

. Choi H, Schmidbauer N, Spengler J, Bornehag CG. Sources of propylene glycol and glycol ethers in air at

home. Int J Environ Res Public Health. 2010 Dec;7(12):4213-37.
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- RPAE o [3,4]
iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | £ ¥ 18 e} 2 A 2 > g s R A 1,753 4 > @
% %% % 1Oct 2010-Dec 2010 (Nov-2010) > 18 e 12 b = A F 3L i * 7 5 12%
(95% CI: 10.4~14.1%) - [5]

YR

iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4*¥F 18 gk b = A 20 % » ¥ W R A 5,538 4 0
& %% @ May 2009-Oct 2009 (Jul-2009) > 18 ez} = A ¢ 3 E 1 * F {75 2%
(95% CI: 1.8~2.9%) - [5]

AR

i Corey et al., 2013 "2011 & 2012 National Youth Tobacco Survey ;| 4%t 13~18
FgtEFAOALRE I3~ AF O EF R FER LI F 3.3~6.8% ;
13~18 e > #_HiT 302 p g @ * T FE et F 1.1~2.1% -

iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 44+ 18 gkt b 2 A v 4 » F W HR A8 1,520 £ > 3
4% % 1 Jul 2010-Jun 2011 (Aug-2010) > 18 fe v = A ¢ FE 1 * F {75 6%
(95% CI: 3.6~7.6%) - [5]

WP

i Vardavaset. AL, 201337 & » 2P H A #26,566 4 > A ARSI T RAV R
FRYTIEEFFE203% C RFFRT R IEEFF L AT% A Y wHF
FRYEIEEFE S 1.2% 6]
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e  ix Hamilton etal., 2014 2013 Ontario Student Drug Use and Health Survey
(OSDUHS) | 4*3%t4c £+ % vt 4 9-12 #5232 4 » R 282,877 4 > 3
HBREEI51%F P 4 o AR *PET L (T 118.6% 0 * 110.3%) > 9-12
EBA R T IEDFEFTF O EELARZ A R A o (9 F % 1125% 10 £ & L
14.0% ~ 11 & % 1 153% ~ 12 & % 1 16.0%) - [7]

e i Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | &4+ 18 fu + s A 3 4 > v £ % 3 A3 1,581 4 >
B A %% 1Jul 2010-Jun 2011 (Aug-2010) > 18 g rd F = A F 3T @8 * K {75 4%
(95% CI: 2.7~5.3%) - [5]

Pl

e % Gravely et al., 2014 T the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4+ 18 e 11 F X A 22 4 » (B R R A H 1,492 4 > A
4 %% % Feb2013-Sep 2013 (Mar-2013) > 18 g2 b = A F 3L i * B 7 5 20%
(95% CI: 17.1~22.9%) - [5]

R

e i Dockrell etal., 2013 2010 & 2012 Population Survey | 4%t 18 e 12 + = A 2%
Ao RTHRARI2A32 A R AEF IS AN I RATIERY FFF 5.5%
~15% -

e % Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | & ¥ 18 e+ A+ F > R HR A8 1,325 £ > 3
A %% 1 Jul 2010-Jun 2011 (Aug-2010) > 18 fe2 b = A F 3L * B 7% 15%
(95% CI: 12.1~17.8%) - [5]

ot
=t

e i Kinnunen et al., 2014 " the Adolescent Health and Lifestyle Survey. 2013 |
FH I8k F P EP L SFAPHRAK3AS A oA AR T12-18 K&
FOERFERY FEF1TA4% c FRPEHELS CIBK T T P EYT
31.5% ; 18 fh % &5 > & 5 23.7% [8]
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% p F R F 74 E* #7 7 I (The National Institute on Drug Abuse, NIDA) 2 £
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Bl o2015257 » /- %1 ;&3 S EF T3 %ﬂ /JrﬁFg e
> 453 - #pkG “Darth Vapor” 5 hq F 060 » S iS BT & & < (Synthetlc
cannabis ) » FF K2 2 & 4~ [7,8] ¢

& = % Ji- (Synthetic cannabis) > BH K2 £ - a3 k4L > RET 1t
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WE 05 &SIE T FEY FEEFESI% THE? FHUTF 168% 5 i
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2 & $ ¢ #7 ¢ ~ (American Association of Poison Control Center» AAPCC) B 70 & &7 513+
FEA[15]0 p 2011 & B4szekril & >4 £ 2 7 (2011~2014)F F'E ¢ 2 4 e & &
14 (271 (2011 #) > 3783 (2014 £))» * £ 3 2015# 6 7 30 p o - 4 &£ & © A7
1732 2§ 369 £ 252015 &7 5 € £ 41573 2o

E-cigarette Device and Liquid Nicotine Reported Exposures to Poison

Centers
201 1:01:01~201 50650
4.000 3783

3,000

2,000 1543 1732
1,000 271 460

2011: 2012: 2013: 2014: 2015:

Reference: American Association of Poison Control Centers
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