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ABsTRACT
= The presence of'low level a-radioacti'vi'ty in tobacco andismoke

as well as in most plant materials has been reported for many years .
In 1974, E. A . Martell presented a theory on the airborne deposition
of insoluble 21'01P'b contai'ning particles onto the sticky trichomes of '
tobacco . He proposed that these trichomes were enriched in 210Pb
and' upon smoking of cigarettes, transfer intact ilnto maiinstreami smoke
in an insoluble fashion . The insoluible garfiicles then remain in the
smoker until' the ingrowth and decay of 21.°Po takes place .

The study presented h!ere is concerned with determini'ng a), the
presence of any i'nsoluble materials in tobaccoi smoke which contain
enriched' level's of' 21°Pb, b) the degree of enrichment in 2'1°'Pb ; and

` c~ the presence or absence of secular equiilibrium' in the 2'10Pb -
Po that may be in any insoluble materials in smoke . In summary

this study shows :
1 . There iis, by E . A . Martell's definition, a water insol'uble residuie ~

i'n cigarette MS WSC'and the data generated by us on the specific 210Po -
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in lungs as an iindiex of the residence times for calculating insollwble particles I
is invalid as statedlbecause of the assumption that at the time of smoking,
the 2136Pbl to 2"Pb ratio is zero,, an : assumption proved incorrect by this
stuidy . Instead the ratilo has been shown to be near unity (secullar eqwili'brilun)i

6 . The 1i°'Plb and Z1°PO in the Martell "insolubles" are in radioactive
equil ibrium wiith each other at the time of smoking . In cointrast„ the "solluble"
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activity of the residue are in general agreement with, but show values 2 to
3 times lower than, those published by Martell .

.2 . The heatingi steps employed in, the analytical procedure of Martel'1
raise by a factor of' 2 the specific activity of' the insoluble residlue in
MS 'dSC'. -

3 . C'ell!ullose acetate filters die not alter the specific activity of
the insoluhle residue in M'S'WSC but do, reduce the soluble 210Po content
pcr girram of WSC by approximatel ~ 510% .

4 . The average soluble 21 Po content of' WSC from all cigarettes tested
varied from 0 .5 to 1 .0 pCi/g WSC, r,egardless of filter configuration or, lack
of it .

5 . The procedure of Radford andl Martell for using the "°Po deposited

Source: https://www.industrydocuments.ucsf.edu/docs/jlpf0115
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zroPo to 210Pb-ratio i1s about 2 :1 .
7'. 21QPo exists In smoke in, two different forms :

aY "Soluble" 220'Po which is carried into the smoke stream in ai "vapor"
state and subsequenti'y condensed into the smoke aerosol . b) "'Insoiuble" .
2I1Fo which enters the smoke stream in equilibri'uim with its parent 210Pb,
presumably by mechanical transfer of an intact nonv ►olati1e parti.cl;e -with
an unknown 210'Po chemical compositiom .

'8 .- A mechanism of smoke formation of the insoluble particles is
presented'. Natural atmospheric particles are depiositeid'onto the sticky
tobacco lleaf surface_ and, when, burned, simply are incoriporalted . intac t
into the mains-tream smoke stream by "mechanical entrainment" .
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