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This invention relates to a new tobacco smoke ?lter 
which selectively removes certain products of combustion 
in tobacco smoke, and particularly to cigarette ?lters hav 
ing a chemical complexing agent to selectively remove 
phenol and phenolic compounds in tobacco smoke. 

According to the present invention, it has been found 
that a tobacco smoke ?lter containing a polymeric com 
pound having the property of forming a complex with the 
phenol and phenolic compounds has a greatly improved 
ef?ciency for removing phenols and phenolic compounds 
from tobacco smoke. 
Compounds which have been found to be particularly 

useful in this respect are polymers and copolymers of N 
vinyl-5-methyl-2-oxazolidinone. In the copolymers, the 
active moiety is the oxazolidinone unit having the struc 
tural formula: 

('J_ H 
Hs 

Polymers or copolymers containing from 25 to 100% of 
the N-vinyl-5-methyl-2-oxazolidinoue unit have useful 
complexing activity. Monomers suitable for copolymeri 
zation with N-vinyl-S-methyl-Z-oxazolidinone include, but 
are not limited to, vinyl acetate. Other useful mono 
mers would be those which contain the vinyl group (sty 
rene, vinyl acetate, etc.). 
The molecular weight of the complex-forming com 

pounds is dependent on the speci?c material used. In se 
lecting a suitable molecular weight, the vapor pressure of 
the complex-forming compound should be sufficiently low 
that it will remain in the ?lter during storage, and will not 
volatilize during the smoking of the cigarette. The vapor 
pressure of such complex-forming compounds should be 
from 0 mm. up to 40 mm. Hg at 25° 0., however, the pre 
ferred range is between 0 mm. and 1 mm. Hg at 25° C. 

According to the present invention, the complex-form 
ing compounds are incorporated in a conventional tobacco 
smoke ?lter, usually made of cellulose or substituted cellu 
lose ?bers. However, the ?lter may be composed of nat 
ural ?bers, mineral ?bers and other synthetic ?bers such 
as nylon, polypropylene and polyethylene. Mixtures of 
synthetic, mineral and natural ?bers are also suitable. By 
manufacturing methods well known in the art, the ?bers 
are formed into a compact plug having a plurality of tortu 
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ticulate matter present in the tobacco smoke. The ?lter 
?ber provides support for the complex-forming com 
pounds of the present invention, and accordingly no par 
ticular form or type of ?ber material is required for the 
successful practice of this invention. 

'A typical ?lter-cigarette is illustrated in FIG. 1. This 
comprises a plug of shredded tobacco 1 and, superim 
posed thereon, a tip comprising a plug of compact, ?brous 
base material 3. The ?lter tip and tobacco are joined in a 
unitary structure by a suitable wrapping paper 2. In the 
practice of the present invention, the ?brous base material 
3 is impregnated with polymers or copolymers of N-vinyl 
S-methyl-Z-oxazolidinone as described above. Depending 
on the method of impregnation, the selective adsorbents 
may form a thin ?lm over the individual strands of ?brous 
material, or may be absorbed into the ?brous material, or 
as illustrated it may be in the form of a powder 4 sup 
ported by the ?brous base material 3. . 
The complex-forming compounds according to the pres 

ent invention may be applied to the ?lter ?bers before 
formation of the plug, and the amount of complex-form 
ing compound may range from 0.01% to 100% by weight 
of the ?lter depending upon the manner in which the 
complex-forming compound is used. Some complex 
forming compounds ‘may be incorporated into the ?lter 
as a solid powder. In that case, complex-forming com 
pound is preferably present in an amount between 5% 
and 25% by weight of ?ber. In other cases the complex 
forming compounds are more conveniently incorporated 
into the ?lter with the aid of a solvent, a compatible non 
toxic plasticizeri or both. Where the solvent technique is 
used, the complex-forming compound may be present in 
an amount between 0.01% and 25 % by weight of ?ber, 
the optimum range being between 0.3 % and 2% by weight 
of ?ber. . 

Suitable plasticizers are glyceryl triacetate, triethyl cit 
rate, acetyl triethyl citrate and alkyl phthalates. The plas~ 
ticizers should be present in amounts up to 20% by Weight. 

In still another method the complex-forming compounds 
may be formed into a ?lter by fusion, sintering or other 
direct fabrication method. In such case, the entire ?lter 
plug is composed of the complex-forming compound. 

Cigarette ?lters, according to the present invention, are 
illustrated by the following examples. As a basis of com 
parison, two types of ?lters using chemically inert mate— 
rials are used as standards, namely a typical commercial 
?lter of cellulose acetate and a ?lter comprised of cellu 
lose acetate into which has been incorporated a powder 
which is inert with respect to phenol. The cigarettes were 
“machine smoked’? and they products passing through the 
?lter were collected and analyzed. The physical and ?l 
tration properties of these ?lters are given in Table 1. 
The selectivity of the cellulose acetate ?lter is probably 
due to an association complex between phenol and ‘the 
oxygen atoms of the acetyl group. 
The terms “?lter et?ciency” and “phenol ?lter effi 

ciency” used in the following table and examples refer to 
‘the percentages of particulate matter and of phenol and 

ous passages to trap small diameter solid and liquid par- 60 phenolic compounds removed from the tobacco smoke. 

TABLE 1 

Total ggitration §elective ' ‘ 1 Len th Plastieizer Filter Denier Total Plug Filtration ciency emova 
F?ter Matena mrgn. , Weight of Fiber Denier Draw Et?ciency, of Phenol, of Phenol, 

percent percent percent 

. _ _ _ _ _ _ _ . -- <1 19, 000 . 29 69. 0 61. 5 —7 5 

il?itiltt‘yeiéiu: ________ __ 3 55, 000 .39 so. 0 54. 5 4. 5 
Cellulose acetate __________ __ 6% glyceryl triacet 6.“. 3 2 55, 000 . 48 47. 0 71. 5 24. 5 
Cellulose acetate and 15% __-._do .................. _. 3. 2 55, 000 . 36 56. 0 81. 5 25. 5 

cellulose powder. 
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Example] 
In accordance with this example, a dry powdered poly 

meric material is mixed with a ?lter ?ber. The ?ber 
powder mixture is then formed into a cigarette ?lter plug 
by conventional techniques. Table 2 shows the ?lter 
ing et?ciency obtained with two such ?lters. 

5 

4 
polyethylene ?bers, said element containing a polymeric 
compound selected from the group consisting of poly 
mers and copolymers containing the N-vinyl-5-methyl-2 
oxazolidinone unit, said polymeric compound having a 
vapor pressure of 0 mm. to 40 mm. Hg at 25° C. 

3. A ?lter element for ?lter tip cigarettes according to 

TABLE 2.—FILTERS CONTAINING POWDE RED COMPLEX-F0 RMING COMPOUND 

Complex-forming Wt. Per- Dcnier Total Length, Plug Total Filter Phenol Filter 
Compound cent on of Fiber Denier mm. Draw Efficiency, Elheieney, 

Fiber Percent Percent 

40 mesh poly [N~vinyl-5 
methyl-Z-oxazolidi 
none] 1 _________________ __ 22 3. 2 55, 000 17 0. 43 49 84 

\ Commercially available from the Dow Chemical Corporation under the trade name “Devlex 130”, and 
described in the “Dow Chemical Corporation Technical Bulletin Devlex 130” issued August 1960. The polymer 
used has a molecular weight of about 150,000. 

Example II 
A second method of incorporating the complex~forming 

compound into a cigarette ?lter is by use of a solvent 
technique. An exemplary solution consists of a co 
polymer of N-vinyl-S-methyl-2-oxazolidinone and vinyl 
acetate (in which the monomeric units are present in ap 
proximately equal mol ratios), ethanol and glycerol tri 
acetate in the weight ratio 1:2:7, respectively. The so 
lution of polymer, plasticizer and solvent was mixed with 
the cellulose acetate?bers at a concentration of 6% by 
weight. The ?lter ?ber used had a denier of 3.2. Filter 
plugs were formed of the ?bers. The ?lter plugs had 
a total denier of 55,000, a length of 17 mm., and a plug 
draw of 0.49. The total ?lter ef?ciency was 49% while 
the phenol ?lter e?iciency was 85.5%. 
The copolymer used in this example is commercially 

available from the Dow Chemical Company under the 
trade name Devlex A515, and is described in “Dow 
Chemical Corporation Bulletin, Devlex A515” issued 
August 1960. 
The various ?lters set forth in the preceding examples 

have been described vfor exemplary purposes only, and 
it will be understood that the invention is not limited 
thereto except within the scope of the following claims. 
We claim: 
1. A ?lter element for ?lter tip cigarettes consisting 

essentially of a plug of a base material having a plu 
rality of passages for trapping particulate matter in to 
bacco smoke and selected from the group consisting of 
cellulose, substituted cellulose, nylon, polypropylene and 
polyethylene ?bers, said element containing a polymeric 
compound selected from the group consisting of poly 
mers and copolymers containing the N-vinyl-S-methyl-Z 
oxazolidinone unit. 7 

2. A ?lter element .for ?lter tip cigarettes consisting 
essentially of a plug of a base material having a plu 
rality of passages for trapping particulate matter in to 
bacco smoke and selected from the group consisting of 
cellulose, substituted cellulose, nylon, polypropylene and 
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claim 2 wherein said polymeric compound has a vapor 
pressure of 0 mm. and 1 mm. Hg at 25° C. 

4. A ?lter element for ?lter tip cigarettes consisting 
essentially of a plug of a base material having a plu 
rality of passages for trapping particulate matter in to 
bacco smoke and selected from the group consisting of 
cellulose, substituted cellulose, nylon, polypropylene and 
polyethylene ?bers, said element containing a polymeric 
compound selected from the group consisting of poly 
mers and copolymers containing the N-vinyl-5-methyl-2 
oxazolidinone unit, said polymeric compounds having a 
vapor pressure of 0 mm. to 40 mm. Hg at 25° C. and 
being present in an amount from 0.01% to 100% by 
weight of said ?lter. 

5. A ?lter element for ?lter tip cigarettes according to 
claim 4 wherein said polymeric compound is poly[N 
vinyl-5-methyl-2eoxazolidinone] . 

6. A ?lter element for ?lter tip cigarettes according to 
claim 4 wherein said polymeric compound is a copolymer 
containing from 25% to 100% of the N-vinyl-5-methyl-2 
oxazolidinone unit. 
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