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U The presence of Tow 1evel o= rad1oact1v1ty in tobacco amdwsmoke

“as well as in wost plant materials Has been reported for many years.

- In 1974, E.. A. Martell presented a theory on the airborne deposition
of insoluble 219Pp containing particles onto the sticky trichomes of
“tobacco. He proposed that these trichomes were enriched in 219pp
and upon: smoking of cigarettes, tramsfer intact into: mainstream smoke
in an insolublle fashion. The: insoluble Qartic]es then remain in the
smoker unt11 the ingrowth and decay of z10pg takes place.

: " The study presented here is comcerned with determining a) the
ﬂ-presence of any insoluble materials in tobacco smoke which contain
“eariched levelis of 2!°Pb, b) the degree of enrichment in 21°Pb, and
L:’cz the presence or absence of secular equillibrium in the 21°Pb - B
: ®Po that may be in any insoluble mater1m1s in smoke.  In summary - .~ -
- this study shows: g R
C 1. There is, by E. A. Martell's. definition, a water 1nsolub1e res1due .
in cigarette MS WSC and the data generated by us on the specific 2'°Po -
activity of the residue are in general agreement with, but show values 2 to
3 times lower than, those published by Martell.
_ ‘2. The heating steps employed in the analytical procedure of Martell
;g.;gcby a tactor of 2 the specific activity of the insoluble residue in
1 I -

3. Cellulose acetate Tilters do net alter the specific activity of
the insolubhle residue in MS WSC but do reduce the soluble ?!'°Po content
per giram ef WSC by approxtmatel¥ 50%.

4. The average scluble ?!'°po content of WSC frem all cigarettes tested
virje‘ trom 0.5 to 1.0 pCi/g USC, regardless: of filter configuration or lack
of i¢t.

: 5. The procedure of Radford and Martell for using the 2!'°Po deposited

in lungs as an iindex. of the residence times for calculating insolluble: particles
is invalid as stated| because of tHe assumption that at the time of smoking,
the #1'°Po to 2'°Pb: ratio is zero, an assumption proved incorrect by this
study. Instead the: ratio has been shown to be near unity (secuﬂar equilibrium)

6. The 2¥%Pb and 2'%Po. in the Martell “"insolubles" are in radiocactive
equilibrium with each other at the time of smoking. In contrast, the "saliuble"
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2‘“?0 to 21°Pb rat1o is abnut 2:1.

7. 2'%Po exists in smoke in two d1fferent forms
a) "Soluble” 21%pg which is carried into the smoke stream in a "vapor"

" state and subsequently condensed into the smoke aerosol. b) “Insolub]e“::

210po which enters the smoke stream in equilibrium with its parent 2!°Pb, -

- presumably by mechanical transfer of an intact nonvolat11e part1c]e w1th S

an unknmwn 210pg chemical composition.
‘8. A mechanism of smoke formation of the 1nsolub1e partlc]es is

presented - Natural atmospheric particles are deposited onto the sticky 13“”
tobacco leaf surface and, when burned, simply are incorporated intact -
into the ma1nstream smoke stream by "mechan1ca1 entra1nment" B
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