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‘Learning Objective:

The objective is to learn a technically simple, efficient,
Inexpensive, reproducible and quantitative method for

measuring the tar-retaining efficacy of cigarette filters.
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reater than 95% of the cigarettes sold worldwide have a filter.

» Filters are designed to remove micro-particles (“tar”) in cigarette

smoke.
» There are many different types of cigarette filters.

» There exists a need to evaluate the efficacy of the different types of

filters.
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1) Itis theorized that a scheme can be developed whereby
spectrofluorometry and/or spectrophotometry can be used to

measure tar on cigarette filters.

2) Itis postulated that the measurement of total tar, or a spectrum of
smoke components, may prove to be more accurate than the

methods that have been described previously.
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CENTERS FOR DISEASE CONTROL
AND PREVENTION

"Tar" Collected From Single Cigarettes

(Filter vent holes open or blocked during smoking)
Univ. of Ky., Filtered, Ultra-Low Nicotine, Reference Cigarette

Federal Trade Commision Machine-Smoking Protocol

Approximate Composition of Smoke
1.7 me "Tar”

0.2 mg Nicotine ﬁy ‘
0.3 mg Water MI::@]::‘:
3.0 mg Carbon Monoxide 8 "
0.1 mg Nitrogen Oxides -
Cambridge Filter Smoke Collection Filters
Unused Filter holes: Open Elocked
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Most Cigafette Filters Consist of a Plug Having
~ 12,000 Y-shaped Fibers of Cellulose Acetate

RHODIA FILTER TOW A
ADVANCED DESIGN 8
BY EFFICIENCY /g

What do smokers the

0
Enjoy smoking with the best
possible filration.

Flrmm Poulenc Rhodia AG

P.O.Box 1320
D-7800 Fredurg
West Germany
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Cigarettes

y

Reference
Kentucky 2R4F

A

Market

Marlboro Regular

y

Novel / PREPs

Marlboro UltraSmooth

Non/Sham-smoked

Smoked (FTC)

Filter Plug Cambridge Filter
Weigh & Measure »
i Section i Elute
et Plgest Validation
y l y : and
sCLSM Storm Spectrophotometry Spectrofluorometry Standards
: |
Results:

(a) Cigarette brand, (b) Filter wt, (c) Filter vol, (d) mg Tar, (e) Dye fluorescence, (f) MESF - beads
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Smoked
Before Non-smoked

1

Elution of
tobacco smoke
“tar” from
cigarette filters
with a plasma-
extractor micro-
screen filter tube

Eluted tar

Micro-screen 3

fitc

L P

John L. Pauly (RPCI) et al. 13" World Conference on Tobacco OR Health, Washington, DC, July 2006 : 8




Elution of Tar from Cigarette Filters

with Absolute Methanol

Cigarette

2R4F

Non-smoked Smoked

Marlboro

Regular

»

Marlboro
Light

Marlboro
Ultralight
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Elution of Tar from Cambridge Glass-fiber
Filter Pad with Absolute Methanol

Before

elution

After

elution

Control Marlboro 2RA4F

ItC
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Emission Spectra (Em) of Tar Eluted from the
Filters of Different Cigarettes (Ex =475 nm)
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Cigarette filter fibers

2 from non-smoked cigarettes
2 from smoked cigarettes

White Light
Microscope
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Living Non-stained Lung Macrophages Isolated from Fresh
Surgically Excised Lung Tissue of a Long-term Smoker
(“Smoker Cells”) 2

Tar-associated
cytoplasmic
inclusion
body

Macrophages in Fresh
Human Lung Tissue

Pauly, J. L. Fluorescent human lung macrophages analyzed by spectral confocal laser _&
scanning microscopy and multispectral cytometry. Microsc. Res. Tech. 67: 79-89, 2005. Itc

John L. Pauly (RPCl) et al. 13" World Conference on Tobacco OR Health, Washington, DC, July 2006 13



0,5

803H

I Fluorescein I I Rhodamine I ICascadeBIueI

John L. Pauly (RPCI) et al.

N+ CH,CH,
b +1 2 3
ICHQ)B—IIQ -CH‘,3

CHQCHG

2=

1
(CHyg

H.C CH,
3 CHS HBC 3
D—CH=CH—CH
N+ |:'|

(CHyg

CH
i
CH

13" World Conference on Tobacco OR Health, Washington, DC, July 2006f4fl.:c

ey Pl il | el lin Bl e J




P

. 2-methy|-napthalene|

AH on Cigarette Filters (US Pat. #6,273,095; 08-14-01)
2728 ng kBN Rings

e acenapthylen
e acenaphthene
e dibenzofuran
e fluorine

e phenanthrene
e anthracene

e carbozole

* pyrene

e chrysene

* benzo(a)anthracene
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Fluorometer
Reading
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Tobacco tar (Jg)
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Kentucky Ref. Standard Marlboro Regular

-
Non-smoked Smoked Non-smoked Smoked
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Technically simple
Rapid

Quantitative
Cheap
Reproducible
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Urc

Transdisciplinary Tobacco
Use Research Centers
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