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. COMPLETE SPECIFICATION

Improvements in Tobacco Smoke Filter Element

. We, THE AMERICAN TOBACCO COMPANY,
a corporation organised and existing under the
laws of the State of New Jersey, United States
of ‘America, of 150 East 42nd ‘Street, New
York, State of New York, United States of
Amenea, do hereby declare the invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in and
by the following statement: —

This invention relates to tobacco smoke
filters and, muore particularly, to a tobacco
smoke ﬁlter element that introduces a smoke-
treating liquid into the path of smoke drawn
through the filter element.

Numerous proposals have been made hereto-
fore for introducing water and other liquids
into a tobacco smoke filter. For example,
United States Patent No. 2,808,057 discloses
8 fibrous filter body containing adsorbed water
and enclosed in a waterproof cylindrical wrap-
ping ‘sheet having open ends, and United
States Patent No. 2,755,206 United States
Patent. No. 2,863 461 and United States
Patent No. 3, 162 199 as well as British Patent
No. 243,199 descnbe smoké -filters containing
collapsxble or frangible 'capsules filled with
water_or other liquids. Filter elements contain-
ing “free liquid pose a problem of retammg
the-liguid during storage, and those containing
capsules or other containers of a smoke-treating
liquid “in sufficient quantity to be effective
present, after release of the liquid by the user,
a problem of providing enough liquid to be
effective throughout the smoking period but
ot so much as to render the filter element
SQEgY

.. We-tave now devised a tobacco smoke ﬁlter
element “which does not contain free liquid
unti] released by the smoker and which, after
the liquid is thus released, retains its shape
and functions effectively as a smoke filter with-
out any of the aforementioned d1sadvanmges
The filter element of the present invention
comprises a resilient tubular outér wrapper

(Price 45. 64.)

surrounding. a- filler of compresszble hq\nd-en-
training material arranged to permit axial
filtering flow of smoke therethrough and hav-
ing disposed therein at least one frangible cap-
sule containing a liquid smoke-treating me-
dium, and a multiplicity of particles of adsorp-
tive material moisturized with said liquid. The
microcapsules are broken to release their liquid
medium content into the filler when squeezing
pressure is applied to the outer wrapper of
the filter element, and the resiliency of the
compressible filler is advantageously such as
to cause the filter element to return substantial-
ly to its tubular shape when such pressure
is released.

‘These features of the invention will be more
readily understood from the following descrip-
tion taken in conjunction with the accompany-
ing drawmg in which:

Figure 1 is-a longitudinal cross-sectional
view of the filter element of the invention;

Figure 2 is a longitudinal cross-sectional
view of another embodiment of the invention
in a filter element, and

Figure 3 is a longitudinal cross—secuonal
view showing the filter element of Figure 1
mcorporated with. a second conventional filter
element into a dual-filter cigareite. -

As shown in Figure 1, the filter element
of the invention comprises a resilient outer
wrapper-5 surrounding a filler 6 of compressi-
ble material having passages 7 arranged to
permit axial flow of smoke therethrough with
the customary total resistance to air and smoke
flow through a cigarette with the filter attached
of, say, about 5 to 30 cc. per second under
a suction pressure of 2 and 5/8 inches: of
water. The filler further comprises at least
one frangible capsule 8 containing a liquid
9, and a multiplicity of particles of adsorptive
material 10 moisturized with said lignid. For
simplicity, the filter construction is described
in conmection with the use of acl:lve carbon
as the adsorptive material.

The outer wrapper 5 can be of conventional
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The franglble capsules of liguid and the
moisturized particles of active carbon play co-
operating roles in the filters of the present
invention. The capulses contain the liqud until
the user releases it by squeezing the filter.
The released liquid spreads through the filler
material of the filter where it is available for
contact with smoke drawn through the filter
and where it is also available as a reservoir
for maintaining the moisture content of the
carbon particles. The moisturized carbon par-
ticles, on the other hand, effectively retain their
liquid content during storage of the filter cigar-
ette by virtue of the adsorptive power of the
active carbon. When smoke is- drawn through:
the filter, the moisturized carbon particles are
present to give up their liquid to the smoke.
Both the particulate phase and the vapor phase
of the smoke are readily adsorbed by the mois-
turized carbon particles, and this adsorption
evolves heat which helps to volatilize the liquid
eluted from the carbon particles by preferential
-adseprtionr of some of the smoke. The thus-
released vapors of the treating hquld act on
the smoke in two ways: some of it is available
for condensation on the particles of the parti-
culate phase of the smoke and thus dilute
it with the treating liquid, and the remainder
of the volatilized liquid from the carbon enters
the vapor phase of the smoke so that as the
smoke passes through the liquid-impregnated
filler material the smoke will not vaporize and
deplete the liquid in the filler before the cigar-
ettc has been completely smoked. In between
smoking puffs by the user, the liquid in the -
filler serves as a reservoir to restore to the
carbon particles the liquid which the particles
lose to the smoke by clution during each puff.
Maximum advantage is thus taken of all of
the liquid present in the filter without having
to use such an excessive amount as to render
the filter soggy when it is squeezed by the
smoker.

It will be readily observed, accordingly, that
there is true cooperation between the capsules
of liquid and the moisturized carbon particles.
Although there is an apparent need for a filler
material as an essential third component, the
filler material may be supplied by a sufficiently
large mass of carbon particles to provide not
only the necessary amount of moistured active
carbon particles but also the filler material

Or o?d;beog eb

The ﬁllaﬂ‘ﬁﬁ 15
hoé thed Snvenien] noveti Bt conepresaitde and

anx

ﬁgﬁmﬁm&%@ﬁgm

that it can. penmt the filter element to -be drawn . Moreover, 8y entrainibg thaesgiaassi) %

S

|1@§1d fbg)émwégﬁ msgw@éafm

secnon of a muluple-component ﬁlter assem-
bly. The filler material is advantageously resil-
ient not only when dry but also when wet
with the liquid-so as to permit the filter -ele-
ment to be compressed for the purposes.of
rupturing the liquid-containing capsules yet
spring back substantially to. its pre-compressed
form in order to resume its filtering position
within the filter tube. Our present preference
for the filler material is cotiventiona] smoke
filter paper havmg both good absorbency and
wet_ strength. Paper of this type is generally
of sufficient resmency, even when wet, to satis-
fy the most demanding requiremerits of a filter
clement, but further resilience can be im;

1o the paper by coating it with starch or other
porous stiffening material. Cellulose acetate
tow, cotton and cellulose sponge, all with or
without a coating of stiffening material, are
effective filler materials for the filter of the
invention, and foamed or sponge plastic, e.g.
of polyurethane, also can be used advan-
tageously as well, of course, as the aforemen-
tioned body of carbon particles.. .

The hqmd-contannng capsule posmoned
within . the filler portion of the filter element
of the invention can be a single relatively large
capsule or can be a number of capsules which
range . in diameter between about 0.001 and
0.12.inch. The' large size capsules are generally
made by conventional techniques used. in the
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pharmacqucal industry, and the miifitature -

capsules cant be made by a coacervation- -process
or liquid-solid exchange process. Suitable mi-
crocapsules can ‘also be produced mechafically
with a single or multiorifice encapsulating: de-
vice which forces drops of a liquid to be.ehcap-
sulated through a thin film of coaung-fomimg
material. Centrifugal devices can also-b&”1

in a similar fashion. Some of these and: ﬂﬂxer
microencapsulating procedures are desciibed in

United States Patent No. 2,800,457 United "

States Patent. No. 2,800,458, Uhnited -Sfates
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“Patent No. 2,969,330, Unrted ‘States -Patent -

No. 2,969,331, United _States Patent’ "No.
3,015,128, Umted States Patent No. 3,041,289
in an article by H. W. Mattson entxﬂed “Min-
iature Capsules”, published in the 'April,. 1965,

125

issie of International ‘Science and’ Technology

(New York, N.Y.) pages 66 et seg., and in
“Mcroencapsulaunn,” a report recently pub-
lished by Management Reports, Boston, Mas-
sachusetts.
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the sheath can bedblam water or it can |
water containing a conventional surfactant 10
accelerate the spreading of the water through-
out the filler material when the capsule is

ruptured. In addition, a flavorant can be added_

to the water to enhance, augment, or otherwise
alter the flavor or character of the tobacco
smoke, or it may contain a medicament such
as a decongestant, or a metal salt; such as

an iron salt, can be incorporated in the aqueous
medium to neutralize undesirable constituents
of - the .tobacco ‘smoke.. Non-aqueous _liquids;
such as -lemon oil or other & oils,
can|befalso enclosed within the sheath of the
capsules.

The number of mlcrocapsules mcorporated
in the filler material depends upon their size
and the amount of free liquid desired ip the
filter. When water is used as the treating
liquid, for example, we have found that 5—80
mg. of water per 10 mm. filter unit can be
used. effectively. A lesser amount of water out-
side the broad range gives less effective remov-
al ‘of water~soluble constituents of the wvapor
pbase of the smoke, and greater amounts of
water than covered by the aforesaid range tend

" to promote transfer of the water into the tobdc-

co of the cigarette. Of course, with longer
or . shorter filter lengths, the prefered and
broadly useful ranges of water or. other liquid
content per filter unit should be increased or
decreased proportionately. :

Tf more than a single capsule is used per

" filter element, they are advantageously dis-
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55
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poséd” thmughout substantially the -entire
length and breadth of the filler, When the
capsules are to be carried by a-sponge-type
filier, it is presently preferred . to distribute
the capsules in the sponge or foam duting
its_production. Another modification using a
sponge-type filler, as shown in Figure 2, is
to. compress the sponge 11 intothe form of
a cylinder 12 and then fill the center of this
cylinder with one or more capsules 13 contain-
ing a slurry of carbon particles suspended in
the treating liquid 15. When the capsules are
ruptured, the released -liquid causes the sponge
to expand and fill the void left by the ruptured
capsules. In the case of a paper filler, made
by the conventional procedure of crimping,

fpagie shees  uiticlpdper fagilisitogeptiring of the dhiap-
mé The gt Fithing

capsules when the filter element of the inven-
tion is squeezed, and we have further found
that the presence of the carbon particles con-
tributes to the completeness with which the
microcapsules are ruptured by oompressmn of
the filler material.

The carbon particles useful in the ﬁlter ‘ele-
ment of the invention may be of ény active
form of carbon from any source. The term
“adsorpuve material” as used herein and in
the claims is intended to include not only ac-
tive carbon but any of the known normally
solid adsorbent equivalents thereof such, for
example, as silica gel, zeolites, and chabazites,
The size of the particles can range from 30%,
minus 325 mesh to about 20 mesh (Tyler
standard), the present preference being for
particles ranging between about 50 and 150
mesh size.

- The carbon particles are readily moxstunzed
by immersing them in the liquid and then dry-
ing them at ambient or elevated temperature.
The choice of drying temperature depends,
of course, upon the liquid, but in general it
is presently preferred to dry the liquid-con-
taining carbon particles to the - moisturized
state where they equilibrate’ closely to the con-
ditions prevailing in the cigarette. The parti-
clés thus contain adsorbed as well as absorbed
liquid, but when the particles are to be individ-
ually. distributed through. the filter element
they should not contain so much surface liquid
as to cause them to stick together. For exam-
ple, in the case of active' carbon particles
wetted with water, the particles are advan-
tageously -air-dried until they equilibrate, for
example, with an -ambient "atmosphere of
75°F. and about 60%, relative humidity. In
this condition the particles contain about 33%,
water on a dry carbon basis. Tn general, how-
ever, it is presently preferred to use moistur-
ized “carbon particles with about : 40—50‘%>
water on a dry carbon basis,

The liquid-containing capsules are thus dis-
tributed throughout the filter element of the
invention in such manner that rupture of ‘the
capsules releases the liquid medium to all parts
of the filler material. This widespread dis-
tribution of the liquid through the filler mat-
erial and its fulltime availability by virtue of
the effect of the moisturized carbon particles
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of the paper. was sprayed with a starch solu-
tion. The wet starch-coated. paper then passed
under a shaker which deposited thereon micro-
capsules composed essentially of water droplets
in a hard outer sheath made up. of petroleum
wax. The microcapsules had -a diameter of
about 0.7 inch, and their water content was
between 509, and 60%, of the total weight
of the capsules. The capﬁﬂe—coated paper then
passed under a second ‘shaker which: deposited
thereon premoisturised particles (about 40%,
water on a dry basis) of activated charcoal
having a size range of about 50 to 150 mesh
(Tyler). The amount of carbon and eapsules
added to the paper was sufficient to provide
between about 25 and 75 mg.; and specifically
here about 50 mg., of moisturized carbon and
about 50 to 150 mg., and - specifically here
about 100 mg., of microcapsules per 10 mm,
filter element in the finished cigarette. -

The resulting coated paper was crimped and
folded in a conventional garniture for convert-
ing paper into a rod of filter material. ‘A mois-
ture-resistant commercially - available plug-
wrapper paper was used to-enclose the folded
capsule containing - paper- filler in- a tubular
form, and the form was then cut into rod-
lengths suitable for the féed to a composite
fiter rod making machine, In the latter ma-
chine, the filter element of the invention was
combined ‘with a cellulose acetate filter element
and made into composite dual filter rods suit=
able for feed to.a filter cigarette making ma-
chine. In the cigarette ‘making- machine; the
dual filter element. comprising the -cellulose
acetate filter element 16°and the filter-element
17 such -as that shown in Figure -1, was com-
bined - with the tobacco rod I8, as shown in
Figure-3, by. means of a conventional tipping
paper 19 to form a dual filter- cigarette.

The resulting filter cigarette was then- tested
by first rolling the filter portion- between' the
fingers. with_sufficient squeezing -pressure- to
flex the tipping paper inwardly and thus Tup-
ture the frangible: microcapstles in the filter

@rbon component of the filter of ‘our invention
was'found to adsrob the constituents normally
adsorbed ‘by: active carbon in a ‘conveéntional
filter, :the ‘adsorption’ of - these. - constituents
apparently eluting - the adsorbed moisture and
felea this moisture’ to' augment that ad-
sorbed’ in and held by the ﬁller material and
carbon B

WHAT W‘E CLAIM IS —

-1 A-tobacco-smoke filter element- compns-
mg a resilient: tubular ‘outer wrapper surround-
ing ‘a filler of compressible liquid-entraining
material arranged to’ permit axial filtering flow
of - smoke ' therethrotigh and havirig- disposed
therein at least one frangible capsule contain-
ing- a liquid smoke-treaﬁng medium and a
multiplicity ‘of particles of adsorptive ‘material
moisturized with said liquid, whereby the cap-
sule is' broken to- release- its’ liquid content
into the filler when squeezing pressure is ap-
phed to the-outer wrapper of the filter element.

:2: ‘A" tobacco smoke filteér element according
to claim I in'which the liquid'is water. =~

3. A'tobacco smoke filter element according
to claim 1 in which 'the llqmd is' contained
in a niuiiber: of ‘capsules® having - a‘‘diaméter
wrthm the range of about 0:001 and 0.12 inch.

4. A tobaccd smoke filter eletnent accordmg
to claim 1-in which the filler material is pet
bearing on its surface a) a plurality of micro-
capsules containing water and b) the multiplice
ity of carbon particles, the coated paper being
foldéd info the form of a cylindrical fifter
clement” with the - m1crocapsules and “carbon
parncles distributed therethrough.

+'5. ‘A tobacco smoke filter element accordmg

L

to claim 1in which the- filler matenal 1s*cda/ted _

with a stiffening-agent.
6. ‘A tobacco: smoke filter element acoordmg

cylindrical sleeve of compressed spoige-ndt-

- erial the open-center of which contains’ at least

one frangible capsule containing carbort parti-
cles suspended i the hqmd smoke-treanng
medlum : .
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& Eﬁn through the filter.
specific example is illustrative
of the production of a filter element embody-
ing the invention:

A grooved tobacco smoke filter paper mar-
keted by Ecusta Paper Corp. under the trade
name “Skyline” was fed to a filter rod making
machine. This paper was chosen for its com-
bination of resiliency, good wet strength and
absorbency and the grooved feature was chosen
because it provides a very porous filter plug.
Prior to entering the garniture, one surface
of the paper was sprayed with a starch solu-
tion. The wet starch-coated paper then passed
under a shaker which deposited thereon micro-
capsules composed essentially of water droplets
in a hard outer sheath made up of petroleum
wax. The microcapsules had a diameter of
about 0.7 inch, and their water content was
between 50%, and 609, of the total wexght
of the capsules. The capsule-coated pa
passed under a second shaker which sned
thereon premoisturised particles (about 40%
water on a dry basis) of activated charcoal
having a size range of about 50 to 150 mesh
(Tyler). The amount of carbon and capsules
added to the paper was sufficient to provide
between about 25 and 75 mg., and specifically
here about 50 mg., of moisturized carbon and
about 50 to 150 mg., and specifically here
about 100 mg., of microcapsules per 10 mm.
filter element in the finished cigarette.

The resulting coated paper was crimped and
folded in a conventional garniture for convert-
ing paper into a rod of filter material. ‘A mois-
ture-resistant commercially available plug-
wrapper paper was used to enclose the folded
capsule containing paper filler in a tubular
form, and the form was then cut into rod-
lengths suitable for the feed to a composite
filter rod making machine. In the latter ma-
chine, the filter element of the invention was
combined with a cellulose acetate filter element
and made into composite dual filter rods suit-
able for feed to a filter cigarette making ma-
chine. In the cigarette making machine, the
dual filter element. comprising the cellulose
acetate filter element 16 and the filter element
17 such as that shown in Figure 1, was com-
bined with the tobacco rod 18, as shown in
Figure 3, by means of a conventiona] tipping
paper 19 to form a dual filter cigarette.

The resulting filter cigarette was then tested
by first rolling the filter portion between the
fingers with sufficient squeezing pressure to
flex the tipping paper inwardly and thus rup-
ture the frangible microcapsules in the filter
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test smoked in a
smoking &dnditiérs fued iPaiecindustygahE S,
smoke was analyzed for vapor phase constitu-
ents and it was found that reduction in concen~
tration of vapor constituents was about 30%,
compared with smoke from the same cigarette
when the filter was removed. The water con-
taining filter element of the invention further
increased the water content of the particulate
phase of the smoke from a conventional
5-—9%, to about 20°% by weight. The active
carbon component of the filter of our invention
was found to adsrob the constituents normally
adsorbed by active carbon in a conventional
filter, the adsorption of these constituents
apparently eluting the adsorbed moisture and
releasing this moisture to augment that ad-
sorbed in and held by the filler material and
carbon.

WHAT WE CLAIM IS: —

1. A tobacco smoke fiiter element compns-
ing a resilient tubular outer wrapper surround-
ing a_filler of compressible liquid-entraining
material arranged to permit axial filtering flow
of smoke therethrough and having disposed
therein at least one frangible capsule contain-
ing a liquid smoke-treating medium and 2
multiplicity of particles of adsorptive material
moisturized with said liquid, whereby the cap-
sule is broken to release its liquid content
into the filler when squeezing pressure is ap-
plied to the outer wrapper of the filter element.

2. A tobacco smoke filter element according
to claim 1 in which the liquid is water.

3. A tobacco smoke filter element according
to claim 1 in which the liquid is contained
in a number of capsules having a diameter
within the range of about 0.001 and 0.12 inch.

4. A tobacco_ smoke filter element according
to claim 1 in which the filler material is paper
bearing on its surface a) a plurality of micro-
capsules containing water and b) the multlphc-
ity of carbon particles, the coated paper being
folded into the form of a cylindrical filter
element with the microcapsules and carbon
particles distributed therethrough.

5. A tobacco smoke filter element according
to claim 1 in which the filler material is coated
with a stiffening agent.

6. A tobacco smoke filter element accordmg
to claim 1 in which the filler comprises a
cylindrical sleeve of compressed sponge mat-
erial the open center of which contains at least
one frangible capsule containing carbon parti-
cles suspended in the liquid smoke-treating
medium.
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