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Sensor detects when
smoker takes adrag

RIS

MICROPROCESSOR CARTRIDGE
controls heater holds nicotine dissolved
and light in propylene glycol
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SOURCE: SAMHSA, VERISPAN
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1. % % : CLOH14N2
23 % : 162.23 g/mol
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nous opioid peptides % neurotransmitters 8 31 > B E R "H]:}’;t A SR B
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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.

B 2~ 3 R()8 M) (b)) s # o i [1]

A=

PRAE g [B] S E N RBRY R R FE ¢@%7¥ﬁﬁ’iﬁiﬁ
PERIEAEPOR @ YR AT T kR BEERER ER DPM25 ok (T
197 pg/m’): @ * T 3L 2] BES > e % R34 T (polycyclic aromatic hydrocarbons,
PAHs) ik & 4 5 4 20% (122.8 ng/m® >147.3 ng/m*; 2 7 # IARC group 1 ~ 1A ~ 2B &
M 2 e R R R RN FH TR ) 2 F Y hE Rk B4 24 8 (203
ng/m® > 482 ng/m?) » % p ek kR (5 nm ~ 20 um 12 b)) Bl A kgaf 4e 11.1~20.3 & 5 3%
I REFARRY gL 7 RFE223F Q1) EREN MY -5 M5k
K& (fraction of exhaled nitric oxide, FeNO) » # # 3 7 + FeNo k& F = > FeNO Jk & 3 +«
VAR B e VMEV* E 4 me ot LiEA2 R (eosinophilic airway inflammation) ot 58 4

P AR T S F R L UL TR S k¥ [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 2.8 3.3 9.5
Anthracene (3) 2.0 <0.2 <0.2 3.6 7.8 3.7 8.3
Benzo[a]anthracene (2B) <0.2 <02 <0.2 <0.2 <0.2 <0.2 <0.2
Benzofluoranthenes® (2B) 23 25 2.7 2.6 32 37 41
Benzo|a]pyrene (1) <0.2 <02 <0.2 <0.2 <0.2 <0.2 04
Benzo|ghi]perylene (3) 0.5 <0.2 04 0.3 04 04 0.5
Chrysene (2B) 0.5 <02 05 0.4 0.5 0.5 04
Dibenzo[a,h]anthracene (2A) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Fluoranthene (3) 12.0 6.0 11.0 13.0 17.0 17.0 16.0
Fluorene (3) 32.0 280 69.0 60.0 100.0 70.0 91.0
Indeno[1,2,3-cd]pyrene (2B) <0.2 <0.2 04 0.3 0.3 0.5 0.6
Naphthalene (2B) 120.0 120.0 170.0 110.0 150.0 130.0 180.0
Pyrene (3) 8.6 46 83 7.8 11.0 9.6 8.9
Phenanthrene (3) 120.0 73.0 180.0 170.0 250.0 2200 240.0
Sum of all PAH 349.9 276.5 545.2 453.1 663.0 528.8 622.6
Sum of 1/2A[2B-PAH 122.8 122.5 173.6 113.4 154.0 134.7 185.4

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.

B 3~ @* 3 L2 | pF{s > P eni kT 45 (PAHS) k& v [5]

AE)AFrAL o 20 o g E e AN [6] 0 TFLATF e i S A o
P ~Hw s Ay T &gl i u’g'*,értﬁ WEP T2 F LED L2 TFE
EHEP Y RIE R e (Acetone) ~ 7 fE (Formaldehyde) ~ ¢ fiE (Acetaldehyde) ~ 7Rk
(2-Butanone, MEK) ~ £ ~ = % (Isoprene) ~ + 7 = = it (Acetic acid)® = 4~ o H v 3
THRHGCEOF - BENETEL BP R E LRGSR v R P
[ ZEF AL P RBEP - BEZHRIE? BT a0 §5lderdSgiphl 2 § v BiEATR
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1. http://dccps.cancer.gov/tcgb/monographs/2/m2_4.pdf

2. http://monographs.iarc.fr/ENG/Monographs/vol189/mono89.pdf
3. http://monographs.iarc.fr/fENG/Monographs/vol100E/mono100E-9.pdf
4

. Fuoco FC, Buonanno G, Stabile L, Vigo P. Influential parameters on particle concentration and size dis-
tribution in the mainstream of e-cigarettes. Environ Pollut. 2014 Jan;184:523-9.

5. Schober W, Szendrei K, Matzen W, Osiander-Fuchs H, Heitmann D, Schettgen T, Jérres RA, Fromme H.
Use of electronic cigarettes (e-cigarettes) impairs indoor air quality and increases FeNO levels of
e-cigarette consumers. nt J Hyg Environ Health. 2014 Jul;217(6):628-37.

6. 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.

7. Schripp T, Markewitz D, Uhde E, Salthammer T. Does e-cigarette consumption cause passive vaping?
Indoor Air. 2013 Feb;23(1):25-31.

8. Wieslander G, Norbéck 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.

9. 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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05% > s+ — #cF £t 2011 e 2 47% 9§ L1%: Hipi * T 5 5% -
36% 5 LA THBUFIOR Y K I FHLF RYBELILERE hF RT B

B— R 4E - [3,4]

iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | £+ 18 gk F X A 2 F s m i R PR AH 1,753 L 0 A
% %% 1 Oct 2010-Dec 2010 (Nov-2010)> 18 & 12 b & 4 § 3T % g 7 % 12%
(95% CI: 10.4~14.1%) - [5]

¢OR

iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4%+ 18 gk v b = A 23 4 > ¥ W R A #5538 4 0 @
% 2% @ May 2009-Oct 2009 (Jul-2009) > 18 g1z F = 4 T FE i@ * B 7 F 2%
(95% Cl: 1.8~2.9%) - [5]

(R

iz Corey et al., 2013 2011 & 2012 National Youth Tobacco Survey ; 4%+ 13~18
RFCEPE ABEF 13-184&F S EE R BT LA F 3.3-6.8%;
13~18 ki » & BT 30X p g @ * T F Lot F 1.1~2.1% -

i Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4* %t 18 gk F = A 20 % > E W R HFE AH 1,520 4 > B
% &% 1 Jul 2010-Jun 2011 (Aug-2010) » 18 A 12 F & A § 3T * g 7 & 6%
(95% Cl: 3.6~7.6%) - [5]

i Vardavaset. Al,, 20133 & » =33 A #c 26566 * > A A 5% 1 G AV 17
5 203%; ° AFFRY T FEEFFL AT AT A

53 &
w0 =
Hier RIEEFF S 1.2%][6]
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e iz Hamiltonetal,, 2014 2013 Ontario Student Drug Use and Health Survey
(OSDUHS) | & 4t4c £+ T x84 912 #6432 4 » =3 A8 2,877 4 » &
A% 1151%:F ¢ 4 o A g BT ST (9 118.6% 4 :10.3%) 9-12
Eod* TFEDFEFF > LEBARG D WA o (9# 5 0 125% -~ 10 # & ¢
14.0% ~ 11 # % : 15.3% ~ 12 # & : 16.0%) - [7]

e iz Gravely et al., 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4 ¥+ 18 gt F R A 23 F o b £ < R AH 1,681 4 o
# 4 % % 1Jul 2010-Jun 2011 (Aug-2010) > 18 f 0z b & A F FE & * {75 4%
(95% CI: 2.7~5.3%) - [5]

e i Gravelyetal, 2014 " the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4- 4t 18 k1 F 2 A 2 B » (B R R A H 1,492 £ > A
% %% Feb2013-Sep 2013 (Mar-2013) > 18 g 2+ = A § 3L @ * B 7 F 20%
(95% ClI: 17.1~22.9%) ° [5]

3

e i Dockrell et al., 2013 " 2010 & 2012 Population Survey | 4%+ 18 g 12 b = 4 2»
B R ABL2432 A oA K EE A8 A b A A T IR BT 55%
~15% o

e ik Gravely et al., 2014 "the International Tobacco Control (ITC) surveys from 10
countries. 2009-2013 | 4 4t 18 11 F s A 2 H > R R R A# 1,325 £ 0 A
% /&% 1 Jul 2010-Jun 2011 (Aug-2010) 18 i rz b & 4 § 3 g & * & 7 % 15%
(95% Cl: 12.1~17.8%) - [5]

ot
=

e iz Kinnunen et al., 2014 T the Adolescent Health and Lifestyle Survey. 2013 |
FH12-I8FF P EF A SRR AEKIAS L oA A% D 12-18 K&
FLETIERYPAFITM% R TEA I8 R T BF 0 E G

31.5% ; 18 &+ {1+ > & 43 23.7% [8]
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