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Abstract The thirdhand smoke (THS) is a new concept, so far unfamiliar to most people. It refers to the tobacco smoke toxicants
that remain in indoor surfaces and in dust particles after the cigarettes are extinguished. Certain chemical constituents such as
nicotine in the THS can react with atmospheric species to generate secondary hazardous products. The THS becomes more toxic
during the aging process. The THS poses a great hazard to infants and young children who live with the smokers. This paper reviews
the relationship and differences between the THS and the secondhand smoke (SHS). The physical and chemical properties, as well as
the common pollution locations and exposure routes of the THS are discussed. The research progresses concerning the THS in recent
years with respect to its composition and chemical transformation, the environmental and biological monitoring, and the cellular/tissue
and genetic toxicity are reviewed. Finally, the future research directions and clinical implications of the THS exposure are
commented. It is believed that the promotion of the THS concept based on scientific findings will impose a positive impact on the
social, economic, and policy—making aspects of the overall tobacco control. How to prevent and cleanup the THS would also be of
interest to the general public.

Keywords thirdhand smoke; nicotine; tobacco—specific nitrosamines; sorption—desorption; chemical transformation

2003 £EHH 5 DA ZHZU(WHO) B 5 [ —BodE i 188 —A4>
IR A 8 e ) e e 2 24— 57 1 A 2 U R R R 2
29) RN VBRI E DUE AR RIE A T A . 2005 45
FEA LA 20, R B A i R AR HBURAEZE T, N K

22 TELT SR HBCAE il A J07 Xof WG T AT, 4 o ol 2 ol R O B 23 B2 1
Hh TR B ) B R 342, i BRI /9 173, 55 A 7.4
{0 N33 T (secondhand smoke, SHS) f{) f& 5 , B 4EIE T
W AR S I B3k 120 5, DFJR 8 5 , 450 TAE A

BAS B H0:2014-02-21 ;1521 B H1:2014-03-12

Y WA AT W TR e A B2 BT AR s B, & 45 4 : scheng@genspharma.com
FIARER AT, BZ R, Aih. Z=F IR — A LI S|, 53R, 2014, 32(12): 74-83.

74



—t

B SR 2014,32(12)

www.kjdb.org

ER—TORE RS T,

— AR AR W B WA IS . TR
TR 9 A AR RA e R AR 2  H TR 5 55, R BR
R 2% (environment tobacco smoke, ETS) . HogrbF5 3,
BT AR B SEMA R T — T MR =T, = T [ A —
A RR E, = F4W (thirdhand smoke, THS ) J2&:48 W 40 5 5%
FBAEYI AR I AR A h MR 2575 e e T EOR R 3 25 <
b oA S A B T R v S AR A A B W SO
ARG . A SCFEEAN =TI — 8 AR 55
AP HIIHE S

2009 4F 1 A, LLIE ERA B2 BE Winickoff 8 185 K %
W9/ INHAE Pediatrics 2435 R FRSCE 25T TAEATTN 1500 A
KT = TR L EE S F Ol i LA AR IR A 25 2R £ 95.4% 1)
JE WA F1 84.19% W AR 25 A 6] — M x5 LA % L H
65.2% W 2 1 43 3% 1 W I 2 Oy = T ARBAT [ R A
SR T 2 R Y T, LA — ORI I A A
T TR I DAHGE™, B TE S R AR T Y
INFIFNEE A . 5 248 2, =T34 24 1) i O e
2006 4F, {4 H R E) KR T B4 LT 76 K i IS 55 5842
S GR FE PR S I FN PN S

FLEN 2009 4F , AT TR =T 0 A M BT R i 3 A IR AR SR AR
Wlo FARFIEE BIRBAFTE /3B (HAR PRI G A —Fh 3
P BB AR A RN 45 K =T A 7E R a3,
BUSRB SE R ER S =T RAK BN EVH
PR  — 2 = T A B R FRATT 45 LR RN 45 T3
R38R, = TIHA FEY R T5 Y i] DARFLRAR K — B Al I A B
TR IE BRI S B 2 — BRI AT, #h)is
U, BV A —AS JLJRI B LA A FT e 48 ) s [ #A AT fe 2%
T HEAFEYZ T, IR E DA 5 AR 2006
AR B A Y TR R R A TR Y 2 A R i TR
W = FMEAE FEYRIET T, Hik, = FHEEE
AEArT Z 8 ) i T #f T RE A A

FE = T 3 — M A Bk I B 4 2T, A AR DG 5
FEAE, BN 2 el T 254 HLA A% R R — ¢ i AR 1 55 i
SIERRSANS IREES DO B RS PN N /35 SN B I 3 g
AL, JCHRAE 26 E 1) — LR MBI AL . AR SRS =
) B AT T 5 2 Je , T3 — T B i 53 7 ) S T B i it DA
15 v BB I AR A N (A R4

1 HAR=FE
1.1 EX

=P BOE SO IR R B B S 5 g . H AT AR
SERE = T2 SO th AR Je N 5~ BHIF S #1240 T
(4, B = TR WA R 5k B FEAC IR S BE M BE S 2 Sk
RN B R AE YRR AR A P M 25 15 G B, AT AT R
Rz A, o RS A & W mT 5 3R 85 v i S A A

SCIENCE & TECHNOLOGY REVIEW

AW OB A BB TS G o I SCEET =T 0 7= AR L
il BRI T =R, 5% B (Remain) | 8 (Re—emit ) F1 N7
(React)
1.2 5ZFRBIKER X5

ST P Jm sl R R . TSR A
EHIRBE T HE 109 53 iAW (sidestream smoke ) FHIE K 5 0 1 1) 3
Wi (mainstream smoke ) , B2 1) L1 290 85%:15% . —F-
JHAN T 5 A 4000 F0 DL E 2= B, =TI &1k
Yo R M AATERE . = TRIR T T, BRI R
N R R B A T E X S IR AN BEUERA
e = TR BT

=TS T WEEAD RG] 1, T MEERR
A AP BT, T = T LA A7 E 4 A 3 T AR ARk v
AAk =R (B 1) s R, =T e ] L&k
M2 A A W TR AR D 2 O AR BRI 0T, R R
A4 F9 VAl 1% (tobacco—specific nitrosamines, TSNAs )" BEIK ,
T R BRI AR FE R TR TE WA T — T R R AT
W AR BRI ; B, 2 R B — i,
AR PRI L, 17— TR 0T eI R R .

=P

B1 ENZ=FREASES-FHENXRTE (KB Hoh &™)
Fig. 1 In door generation of thirdhand smoke in relation to
secondhand smoke (adapted from Hoh et al with permission
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Fig. 2 lllustration of surface-mediated nicotine—ozone (O;) and nicotine—nitrous acid (HONO) reactions. Stable nicotine—

derived secondary products after reacting with ozone or nitrous acid are presented in this figure
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Fig. 3 Mass spectrum and size distribution of secondary organic aerosol generated during nicotine reaction with secondhand
smoke (SHS) (adapted from Sleiman et al"® with permission from Elsevier)
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Fig. 4 Physical-chemical processes of nicotine reactions with nitrous acid on indoor surfaces (adapted from Sleimanet al ™
with permission from PNAS USA)
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