
1 SMOKING ARTICLE WITH CONCENTRIC HOLLOW CORE IN
TOBACCO ROD AND CAPSULE CONTAINING FLAVORANT AND
AEROSOL FORMING AGENTS IN THE FILTER SYSTEM
BACKGROUND        Smoking articles, particularly cigarettes, generally
comprise a tobacco rod of shredded tobacco (usually, in cut filler form)
surrounded by a paper wrapper, and a cylindrical filter aligned in an
end-to-end relationship with the tobacco rod. The tobacco rod is generally
between 6.0 millimeters and 10.0 millimeters in diameter and 60
millimeters and 125 millimeters in length. Typically, the filter includes a
plug of cellulose acetate tow attached to the tobacco rod by tipping paper.
Ventilation of mainstream smoke can be achieved with a row or rows of
perforations about a location along the filter.        Flavorant and aerosol
forming agents can be added to cigarettes and smoking articles to provide
a pleasurable sensory experience. Some smokers may prefer a cigarette
that is capable of selectively providing a variety of different flavors,
depending upon the smoker's immediate desire, either in the short term or
in the long term. However, certain flavorants (and aerosol forming agents)
are volatile and have the propensity to evaporate or migrate over time,
which lessens the effects of those flavorants. Accordingly, it is desirable to
provide a cigarette that enhances the transfer of flavor and aerosols, and
minimizes the migration of flavor and aerosol forming agents. SUMMARY
According to a first aspect, there is provided a smoking article comprising:
a cylinder of smoking material; a central tube within the cylinder of the
smoking material, wherein heat is convectively transferred with smoke
from a lit end of the cylinder of smoking material through the central tube
to a mouth end of the cylinder of smoking material in each puff; and a filter
system attached to the cylinder of smoking material, the filter system
comprising a plurality of segments, at least one of the plurality of
segments containing flavorant and aerosol forming agents encapsulated
in at least one breakable capsule, the said at least one breakable capsule
being on an upstream side of a plug of filtering material, a plug of
adsorbent material and a second plug of filtering material, wherein the
said at least one breakable capsule comprises an outer shell which
thermally dissolves releasing the flavorant and aerosol forming agents. 



la       According to a second aspect, there is provided a method of making
a smoking article, comprising: forming a tobacco rod portion of the
smoking article by placing tobacco filler material between a tube and an
outer layer of wrapper paper; and joining said tobacco rod portion in
end-to-end relationship with a filter system comprising a plurality of
segments, at least one of the plurality of segments containing flavorant
and aerosol forming agents encapsulated in at least one breakable
capsule, the said at least one breakable capsule being on an upstream
side of a plug of filtering material, a plug of adsorbent material and a
second plug of filtering material, wherein the said at least one breakable
capsule comprises an outer shell which thermally dissolves releasing the
flavorant and aerosol forming agents.        In accordance with one
embodiment, a smoking article comprises: a cylinder of smoking material;
a central tube within the cylinder of the smoking material, wherein heat is
convectively transferred with smoke from a lit end of the cylinder of
smoking material through the central tube to a mouth end of the cylinder
of smoking material in each puff; and a filter system attached to the
cylinder of smoking material. The filtering system comprises a plurality of
segments. At least one of the plurality of segments contains flavorant and
aerosol forming agents encapsulated in at least one breakable capsule.
In accordance with another embodiment, a smoking article comprises: a
cylinder of smoking material; a central tube within the cylinder of the
smoking material, wherein heat is convectively transferred with smoke
from a lit end of the cylinder of smoking material through the central tube
to a mouth end of the cylinder of smoking material in each puff; and a filter
system connected to the cylinder of smoking material. The filtering system
comprises a plurality of segments. At least one of the plurality of segments
contains flavorant and aerosol forming agents encapsulated in at least
one breakable capsule, an adsorbent material and a filtering material
wherein the capsule is upstream of the adsorbent material.  WO
2008/084333PCT/IB2007/004503 2       Preferably, the flavorant and
aerosol agents are vaporized by heat from the smoking material and form
aerosols. Also preferably, the filtering material is a cellulose acetate tow.
Also preferably, the at least one breakable capsule is intermixed within,a
cavity with an inert hard material. 



In accordance with a further embodiment, a method of making a smoking
article comprises the steps of: forming a tobacco rod portion of the
smoking article by placing tobacco filler material between a tube and an
outer layer of wrapper paper; forming a filter system having a plurality of
segments with at least one of said segments containing flavorant and
aerosol forming agents encapsulated in a breakable capsule; and joining
the tobacco rod portion in end-to-end relationship with said filter system.
BRIEF DESCRIPTION OF THE DRAWINGS        FIG. 1 shows a
perspective view of a smoking article having a hollow core and a filter
system.       FIG. 2 shows a longitudinal cross sectional view of the
smoking article of FIG. 1 with a hollow core and a capsule containing
flavorant and aerosol forming agents in the filter system.       FIG. 3 shows
a cross sectional view of an alternative embodiment of the smoking article
of FIG. 2 with a hollow core and capsules containing flavorant and aerosol
forming agents in the filter system.       FIG. 4 shows a capsule for use
with a smoking article, wherein the capsule contains flavorant and aerosol
forming agents. DETAILED DESCRIPTION        FIG. 1 shows a
perspective view of a smoking article 10 in the form of a cigarette having a
hollow core and a filter system containing a breakable capsule of flavorant
and aerosol forming agents. Smoking articles 10 in the form of cigarettes
typically include a generally cylindrical rod 20 of smoking material 21
(shown in FIG. 2), contained in a circumscribing outer wrapper 30. The
outer wrapper 30 is typically a porous wrapping material or paper wrapper.
The rod 20 is typically referred to as a "tobacco rod" and has a lit end 12
and a mouth end 14 (shown in FIG. 2). As such, the tobacco rod 20 burns
back from the lit end 12 thereof towards the opposite end (Le., mouth end
14) thereof, and the smoking material 21 of the tobacco rod 20 is
consumed by combustion during the smoking period. The smoking
material 21 is preferably a shredded tobacco or tobacco cut filler.
However, any suitable smoking material 21 can be used.  



WO 2008/084333PCT/1B2007/004503 3        Herein, the "upstream" and
"downstream" relative positions between filter segments and other
features are described in relation to the direction of mainstream smoke as
it is drawn from the tobacco rod 20 and through the multi-component filter
system 40.        The smoking article 10 also includes a filter system 40
adjacent to the mouth end 14 of the tobacco rod 20 such that the filter
system 40 and tobacco rod 20 are axially aligned in an end-to-end
relationship, preferably abutting one another. The filter system 40 has a
generally cylindrical shape, and the diameter thereof is essentially equal
to the diameter of the tobacco rod 20. The ends (La, upstream end 16
(shown in FIG. 2) and downstream end 18) of the filter system 40 are
open to permit the passage of air and smoke therethrough.       The filter
system 40 includes a plurality of filter segments 42 circumscribed by a
plug wrap 44. The plug wrap 44 is a paper which optionally incorporates a
carbonaceous material. The plug wrap 44 circumscribes the total length of
the filter system 40. The filter system 40 is attached to the tobacco rod 20
by a tipping material 50, which circumscribes both the entire length of the
filter system 40 and an adjacent region of the tobacco rod 20. The tipping
material 50 is typically a paper tike product; however, any suitable
material can be used. The inner surface of the tipping material 50 is
fixedly secured to the outer surface of the plug wrap 44 and the outer
surface of the wrapping' material 30 of the tobacco rod 20, using a
suitable adhesive. A ventilated or air diluted smoking article can be
provided with an air dilution means, such as a series of ventilation holes or
perforations (not shown), each of which extend through the tipping
material 50 and optionally the plug wrap 44.       FIG. 2 shows the smoking
article 10 of FIG. 1 in the form of a cigarette having a concentric hollow
core or tube 60 and a filter system 40. The filter includes a capsule 70
containing flavorant 72 and aerosol forming agents 74. As shown in FIG.
2, the tobacco rod 20 is comprised of a smoking material 21, a central
hollow tube 60, which is surrounded by tobacco filler material 21, and an
outer layer of cigarette wrapper (paper) 30. The central tube 60 within the
cylinder of smoking material 21 preferably extends all the way to the
mouth end 14 of the tobacco rod 20 and abuts the upstream end 16 of the
filter system 40. The central hollow tube 60 preferably has an inner
diameter 64 of about 1 to 3.5 millimeters and more preferably about 2 to 3
millimeters.       The walls 66 of the hollow tube 60 can be made of
cellulose-based paper, tobacco-based paper and/or suitable combustible
film. Alternatively, the hollow core tube 60 can be molded, extruded or
formed by combustible materials, such as blended tobacco and/or
cellulose-based materials using suitable binders such as pectin, guar
gum, hydroxy propyl cellulose (HPC), and hydroxy propyl methyl cellulose
(HPMC). In addition, it can be appreciated that the hollow tube 60 can
have a fully filled tip 62 (shown in FIG. 3) of  WO
2008/084333PCT/IB2007/004503 



4 approximately 5 millimeters of smoking material 21 to assist with the
lighting of the smoking article 10.        As shown in FIG. 2, the smoking
article 10 comprises a cylindrical tobacco rod 20 of smoking material 21,
such as shredded tobacco having a central tube 60 therein, and a
multi-component filter system 40 attached to the tobacco rod 20 with a
tipping paper 50 (shown in FIG. 1). Upon lighting of the smoking article 10,
mainstream smoke is generated by and drawn from the tobacco rod 20
and through the filter system 40.        The filter system 40 preferably
comprises a plurality of filter segments 42 (shown in FIG. 1) including a
first, upstream capsule 70 containing a liquid 71 (shown in FIG. 4)
including at least one flavorant 72 and aerosol forming agents 74. The
liquid 71 is preferably a solution or emulsion contained within the capsule
70. The capsule 70 is preferably made of a breakable material, such that
upon squeezing of the filter system 40, the capsule 70 breaks or ruptures
releasing the liquid 71 containing the flavorant 72 and aerosol forming
agents 74. The aerosol forming agents 74 contained within the capsule 70
are preferably hydrophobic in nature. However, the aerosol forming
agents 74 can also include propylene glycol, glycerin, propylene
carbonate, triacetin, or other suitable materials. It can be appreciated that
since the flavorant 72 and aerosol forming agents 74 are enclosed by a
sealed capsule 70, their migration, and therefore the deactivation of the
porous adsorbents 76 can be minimized. Although, a single capsule 70 is
shown, it can be appreciated that in an alternative embodiment, more than
one capsule 70 can be positioned within the filter system 40. For example,
rather than a single capsule 70, FIG. 3 shows a plurality of capsules 70
positioned within a cavity 73 of the filter system 40.        The capsule 70
diameter can vary from about 200 microns to about 6.0 millimeters, with
microcapsules ranging in size from about 200 microns to 750 microns in
diameter. In an embodiment having a single capsule 70, the capsule 70
preferably has an outer diameter of about 2 millimeters to 5 millimeters
and more preferably about 3 millimeters to 4 millimeters. If a plurality of
capsules 70 are used, the capsules 70 preferably have an outer diameter
of about 250 microns to 2 millimeters and more preferably about 500
microns. The outer diameter of the capsules 70, however, can vary
depending on the diameter of the smoking article 10 and the number of
capsules 70 within the filter system 40.        An adsorbent material 76 is
preferably downstream of the capsule 70 as shown in FIGS. 2 and 3.
However, it can be appreciated that the adsorbent material 76 can be
upstream of the capsule 70 containing the flavorant 72 and aerosol
forming agents 74 as shown in FIG. 4. The adsorbent material 76
preferably consists of porous materials including activated carbons,
zeolites, silica gels or polymer based adsorbents. As shown in FIG. 2, the
adsorbent material 76 is preferably between an upstream and a
downstream  WO 2008/084333PCT/1132007/004503 5 



segment or plug of filtering material 78. The filtering material 78 is
preferably cellulose acetate tow having a low resistance to draw ("RTD).
However, any suitable filtering material 78 can be used.        Before
smoking, the smoker squeezes and breaks the capsule 70 releasing the
liquid 71 including the flavorants 72 and aerosol forming agents 74. In an
embodiment, as shown in FIGS. 2-3, an inert hard material 75 can be
added to the cavity 73. As shown in FIGS. 2 and 3, the inert hard material
75 is preferably intermixed within the cavity 73 containing the capsules 70
and provides a hard surface to assist with the breaking or rupturing of the
capsule 70.        During smoking, heat is convectively transferred with the
cigarette smoke from the lit end 12 through the hollow core or tube 60 to
the mouth end 14 of the tobacco rod 20 in each puff. The flavorant 72 and
aerosol forming agents 74 are vaporized by the heat and form aerosol& It
can be appreciated that the release of aerosols can also be achieved by
thermally dissolving or melting the outer shell 80 of the capsule 70.         It
can be appreciated that in one embodiment of the smoking article 10, with
a hollow core or tube 60, a limited amount of heat can be transferred to
the mouth end 14 of the tobacco rod 20 during each puff. Accordingly, the
flavorant 72 and aerosol forming agents 74 preferably have a relatively
high volatility and high vapor pressure in the filter system 40 in order to
produce an effective quantity of aerosols. In addition, the composition of
the total particulate matter (TPM) can be altered by introducing the inert
aerosols to the mainstream smoke. It can be appreciated that by
encapsulating the flavorant 72 and aerosol forming agents 74, the
smoking article 10 reduces occurrences of spotting on the surface of the
smoking article 10 and deactivation of the adsorbent materials 76 during
ageing. Furthermore, since the volatile flavorant 72 and aerosol forming
agents 74 are encapsulated migration of the flavorant 72 and aerosol
forming agents 74 is minimized during shelf life.         FIG. 3 shows a
further embodiment of the smoking article of FIG. 2 having a concentric
hollow core or tube 60 and a plurality of capsules 70 containing flavorant
72 and aerosol forming agents 74. As shown in FIG. 3, a plurality of
capsules 70 containing flavorant 72 and aerosol forming agents 74 are
positioned upstream of the adsorbent material 76. A plug of filtering
material 78 is positioned on each side of the adsorbent material 76. The
plurality of capsules 70 can contain similar flavorant 72 and aerosol
forming agents 74 or different flavorant 72 and aerosol forming agents 74.
For example, it may be desired to prevent flavorant 72 and aerosol
forming agents 74 from combining until the capsules 70 are ruptured or
broken by the smoker due to the composition of each.         In addition, as
shown in FIG. 3, the lit end 12 of the central tube 60 of the tobacco rod 20
can be filled with a smoking material 21, which will be enough for at least
the first puff. It  WO 2008/084333PCT/1132007/004503 6 



can be appreciated to allow easy lighting of the smoking article 10, the
hollow tube 60 can have a fully filled tip 62 of approximately 5 millimeters
of smoking material 21. Around the above-mentioned smoking material
21, a filler loose tobacco or other suitable material can be placed to
maintain visual integrity of the smoking article 10. During the first puff, the
smoke from the burned filler goes through the hollow tube 60 to the filter
system 40.         FIG. 4 shows a capsule 70 comprising a flavorant 72 and
aerosol forming agents encapsulated in an outer shell 80. The
composition of the outer shell 80 of the capsule 70 can be a
polysaccharide based material such as pectin and alginate, gelatin, a
paraffin wax, a polyvinyl alcohol, a mixture of vinyl acetate and algin, or
any other suitable material. It can be appreciated that a multitude of
processes exist for manufacturing the capsules 70. Accordingly, the
capsules 70 can include varying size and shape, differing resistance to
kinetic forces required to break or rupture the capsule 70, and can include
alternative capsule 70 compositions and capsule 70 constituents. In
addition, the break or rupture force can vary from about 15 grams to about
2500 grams and most preferably from about 800 to 1200 grams
depending on the composition of the outer shell 80. The capsules 70
contain the flavorant 72, which can be an aroma of choice, such as
peppermint, coconut, roasted, and/or toasted aromas or any flavor oil or
composition that can be encapsulated. In addition, the concentration of
flavorant 72 within each capsule can be adjusted or modified to provide
the desired amount of flavorant 72. Thus, the concentration of the
flavorant 72, within each capsule 70 can be the same or can vary
depending on the desired aroma.         It will be understood that the
foregoing description is of the preferred embodiments, and is, therefore,
merely representative of the article and methods of manufacturing the
same. It can be appreciated that many variations and modifications of the
different embodiments in light of the above teachings will be readily
apparent to those skilled in the art. Accordingly, the exemplary
embodiments, as well as alternative embodiments, may be made without
departing from the spirit and scope of the articles and methods as set forth
in the attached claims.  7 CLAIMS:  1. A smoking article comprising: a
cylinder of smoking material;        a central tube within the cylinder of the
smoking material, wherein heat is convectively transferred with smoke
from a lit end of the cylinder of smoking material through the central tube
to a mouth end of the cylinder of smoking material in each puff; and 



a filter system attached to the cylinder of smoking material, the filter
system comprising a plurality of segments,        at least one of the plurality
of segments containing flavorant and aerosol forming agents
encapsulated in at least one breakable capsule,        the said at least one
breakable capsule being on an upstream side of a plug of filtering
material, a plug of adsorbent material and a second plug of filtering
material,        wherein the said at least one breakable capsule comprises
an outer shell which thermally dissolves releasing the flavorant and
aerosol forming agents.  2. A smoking article according to claim 1 wherein
the flavorant and aerosol forming agents are vaporizable by heat from
burning smoke material to form aerosols.  3. A smoking article according
to claim 1, 2 or 3 wherein the tube extends to a juncture of the filter
system.  4. A smoking article according to any preceding claim the at least
one breakable capsule comprises a plurality of breakable capsules.  5. A
smoking article according to any preceding claim further comprising a plug
of smoking material within the tube at the lit end of the cylinder of smoking
material.  6. A smoking article according to any preceding claim wherein
the at least one breakable capsule is intermixed within a cavity with an
inert hard material 



8  7. A smoking article according to any preceding claim wherein the at
least one of the plurality of segments contains multiple breakable
capsules, each capsule including the same or different flavorant and
aerosol forming agents.  8. A method of making a smoking article,
comprising:        forming a tobacco rod portion of the smoking article by
placing tobacco filler material between a tube and an outer layer of
wrapper paper; and        joining said tobacco rod portion in end-to-end
relationship with a filter system comprising a plurality of segments, at least
one of the plurality of segments containing flavorant and aerosol forming
agents encapsulated in at least one breakable capsule, the said at least
one breakable capsule being on an upstream side of a plug of filtering
material, a plug of adsorbent material and a second plug of filtering
material, wherein the said at least one breakable capsule comprises an
outer shell which thermally dissolves releasing the flavorant and aerosol
forming agents.  9. A method according to claim 8 further comprising
forming the said filter system. 


