Measuring Thirdhand Smoke in Indoor Environments:
Challenges and Emerging Technologies
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Four ROs of t hti rdhand

Residual tobacco smoke pollutants that:
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Remain on surfaces & in dust long after smoking stops,
Re-suspend from accumulated dust deposits,

Re-emit into the gas phase, and/or

React with other compounds in the environment to yield
more pollutants

Some challenges:

What 6s 1 n THS? How d
What to measure? Where is THS?

How long does it last?

How to clean it up?

Matt et al. Environ. Health Perspectives, 119, 1218-1226
(2011), with | ater addi tion of



Prof. Mattdés c¢hal Thhngsg to be beameds

A Pathways of THS exposure
A THS of constituents
A Aging of constituents
A Interactions with other pollutants and oxidants
A Exposure to constituents
A Clean-up
A Markers of THS: tobacco specific, representative of THS
pollutants
A Bio-markers of THS exposure: specific to THS, representative
of exposure to THS pollutants
A Unique incremental health risks
A Cumulative health risks
A Individual differences in risks associated with exposure to
pollutants
A Disentangle main and interaction effects in
A Smokers: FHS x SHS x THS
A Passive smokers: SHS x THS



From Things to be Learned

Chemistry and environmental engineering

AHow does SHS become THS?
AAging of constituents
Alnteractions with other pollutants and oxidants

APartitioning among air, surfaces, particles (distribution
Indoors: on furniture, walls, people, clothes)

APathways of THS exposure
AExposure to constituents
AClean-up

Lots of measurement challenges!

New approaches, methods and technologies!



Challenge: Predict carcinogen dose from THS
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Thirdhand Smoke
Exposure Raises
New Concerns

ou may never have heard of thirdhand
smoke, or THS, but chances are you've
smelled it. THS is, in the words of 7he
New York Times, “the invisible yet toxic brew of
gases and particles dinging to smokers” hair and
dothing, not to mention cushions and carpet-
ing, that lingers long after secondhand smoke
[SHS] has deared from a room.”" Recent research
exploring potential dangers of THS has received

a flurry of coverage in the international media® 34
and the scientific press*5 And in the United
States, court cases are beginning to appear in
‘which plaintiffs are citing these alleged dangers,*
despite alack of human health studies on the long-
term health effects of THS exposure.

So how dangerous might THS really be? The
answer, still to be pronounced, will depend on

Thirdhand smoke consists of residual tobacco smoke pollutants that 1) remain on surfaces and
in dust after tobacco has been smoked, 2) are re-emitted back into the gas phase, or 3) react
‘with oxidants and other compounds in the environment to yield secondary polkutants.

i

Burton,EHP- Feb. 2011

NNA absorbed on filter paper = 5 ng/cm

Area of passenger’s hand = 160 cm?

One firm handplant on the dashboard could conceivably
pick up 5 x 160 = 800 ng NNA, assuming all the NNA on the
dashboard is picked up by the hand

Assume the hand is wiped across a 1-m swath of the
dash. With an average hand width of 10 cm, this equals 10 handplants
made on surfaces similar to the dashboard. A passenger could pick up
10 x 800 = 8,000 ng (or 8 pg) NNA.

For NNK, divide this figure by 5 (only 1 ng/cm NNK was found on the
dashboard): 8/5 = 1.6 pg

Assuming the passenger weighs 80 kg, the potential doses
received are:
NNA: 8 ug over 80 kg body weight = 0.1 pg/kg for 3 days,

or 0.033 pg/kg/day

NNK: 1.6 pg over 80 kg body weight = 0.02 pg/kg for 3 days,
or 0.0066 pg/kg/day




Emerging research-agenda

Review EHPSeptember 2011

Thirdhand Tobacco Smoke: Emerging Evidence and Arguments for a
Multidisciplinary Research Agenda

Georg E. Matt," Penelope J. E. Quintana,? Hugo Destaillats,® Lara A. Gundel,® Mehamad Sleiman,?

Brett C. Singer,® Peyton Jacob Iil,* Neal Benowitz,? Jonathan P. Winickoff,® Virender Rehan,® Prue Talbot,”
Suzaynn Schick,? Jonathan Samet? Yinsheng Wang,® Bo Hang," Manuela Martins-Green,'" James F. Pankow,"?
and Melbourne F. Hovell?
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California THS Consortium
UCSF, LBNL, UC Riverside, USC, SDSU
wchemistry, exposure, toxicology, and health effects

Abehavioral, economic, and sociocultural implicationp

Arole of THS in tobacco control efforts
http://www.trdrp.org/research _highights/ths.php
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Challenge: Different tobacco and nicotine uses

cigarette use in the US

hooka smoking

Colditz et al., Nat. Rev. Cancer. 2006
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