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Description

[0001] The present specification relates to a smoking
article comprising an aerosol-forming substrate for gen-
erating an inhalable aerosol when heated by a heating
element. The specification also relates to a method of
using such a smoking article.

[0002] Smoking articles in which an aerosol-forming
substrate, such as a tobacco containing substrate, is
heated rather than combusted are known in the art. The
aim of such heated smoking articles is to reduce known
harmful smoke constituents produced by the combustion
and pyrolytic degradation of tobacco in conventional cig-
arettes. Typically in such heated smoking articles, an aer-
osol is generated by the transfer of heat from a heat
source to a physically separate aerosol-forming sub-
strate or material, which may be located within, around
or downstream of the heat source. During smoking, vol-
atile compounds are released from the aerosol-forming
substrate by heat transfer from the heat source and en-
trained in air drawn through the smoking article. As the
released compounds cool, they condense to form an aer-
osol that is inhaled by the consumer.

[0003] A number of prior art documents disclose aer-
osol-generating devices for consuming or smoking heat-
ed smoking articles. Such devices include, for example,
heated smoking systems and electrically heated smoking
systems. One advantage of these systems is that they
significantly reduce sidestream smoke, while permitting
the smoker to selectively suspend and reinitiate smoking.
An example of a heated smoking system is disclosed in
U.S. Patent No. 5,144,962, which includes in one em-
bodiment a flavour-generating medium in contact with a
heater. When the flavour-generating medium is exhaust-
ed, both the flavour-generating medium and the heater
are replaced. An aerosol-generating device where a
smoking article can be replaced without the need to re-
move the heating element is desirable.

[0004] US 5,499,636 discloses a cigarette adapted for
use in an electric cigarette system. The cigarette com-
prises a tobacco rod having filled and unfilled portions
arranged so that external electrical heater elements may
overlap the filled and unfilled tobacco portions. In some
embodiments, a portion of cut filler may be retained within
the cigarette between a backflow filter and a freeflow fil-
ter.

[0005] Typically, smoking articles for use with aerosol-
generating devices comprise an aerosol-forming sub-
strate that is assembled, often with other elements or
components, in the form of a rod. Typically, such a rod
is configured in shape and size to be inserted into an
aerosol-generating device that comprises a heating ele-
ment for heating the aerosol-forming substrate.

[0006] Direct contact between a heating element, for
example an electrically actuated heating element, and
the aerosol-forming substrate may provide an efficient
means for heating the aerosol-forming substrate to form
aninhalable aerosol. In such a device configuration, heat
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from a heating element may be conveyed almost instan-
taneously to at least a portion of the aerosol-forming sub-
strate when the heating element is actuated, and this
may facilitate the rapid generation of an aerosol. Further-
more, the overall heating energy required to generate an
aerosol may be lower than would be the case in a system
where the aerosol-forming substrate does not directly
contact a heating element and initial heating of the aer-
osol-forming substrate occurs by convection or radiation.
Where a heating element is in direct contact with an aer-
osol-forming substrate, the initial heating of portions of
the aerosol-forming substrate that are in contact with the
heating element will be effected by conduction.

[0007] Direct contact between a heating element and
an aerosol-forming substrate may result in shrinkage of
the aerosol-forming substrate. Shrinkage of the aerosol-
forming substrate due to thermal contractions may cause
the aerosol-forming substrate to adhere to a heating el-
ement. This may make it difficult to remove the smoking
article from the heating element. The problems of adher-
ence between a heating element and an aerosol-forming
substrate may be particularly pronounced when the aer-
osol-forming substrate is in the form of a gathered sheet
of homogenised tobacco material. Heating of such a sub-
strate may be achieved by insertion of a heating element
into the folds of the gathered sheet material. Shrinkage
of such a substrate during heating may then cause the
substrate to grip the heating element tightly, making it
difficult to cleanly remove the heating element from the
heating element.

[0008] Shrinkage ofthe aerosol-forming substrate may
also loosen the aerosol-forming substrate within the
smoking article. A preferred embodiment of a smoking
article may be formed from a number of cylindrical ele-
ments arranged in sequence and assembled by wrapping
with a cigarette paper. The cigarette paper retains the
elements in position by an interference interaction. Within
the smoking article, the aerosol-forming substrate, or a
cylindrical plug comprising the aerosol-forming sub-
strate, is retained by contact with the cigarette paper.
Shrinkage of the aerosol-forming substrate during heat-
ing may mean that the aerosol-forming substrate, or a
portion thereof, is more likely to be removed from the rod
of the smoking article when the smoking article is with-
drawn from the heating element. This would result in the
need to clean the aerosol-generating device comprising
the heating element before the aerosol-generating de-
vice could be used to smoke another smoking article. An
aerosol-forming substrate that is stuck to a heating ele-
ment will provide a physical barrier to the re-use of the
heating element as it may prevent the heating element
being inserted into a new smoking article.

[0009] It is also undesirable for small portions of aer-
osol-forming substrate and residues of aerosol-forming
substrate to remain in contact with the heating element
as these may decompose over prolonged heating and
produce unpleasant flavours that are detectable by a us-
er.
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[0010] As used herein, the terms ’aerosol-generating
article’ and ’smoking article’ refer to an article comprising
an aerosol-forming substrate that is capable of releasing
volatile compounds that can form an aerosol. For exam-
ple, an aerosol-generating article may be a smoking ar-
ticle that generates an aerosol that is directly inhalable
into a user’s lungs through the user’'s mouth. An aerosol-
generating article may be disposable.

[0011] As used herein, an aerosol-generating article is
a heated aerosol-generating article, which is an aerosol-
generating article comprising an aerosol-forming sub-
stratethatis intended to be heatedrather than combusted
in order to release volatile compounds that can form an
aerosol. The aerosolformed by heating the aerosol-form-
ing substrate may contain fewer known harmful constit-
uents than would be produced by combustion or pyrolytic
degradation of the aerosol-forming substrate. An aero-
sol-generating article may comprise, a tobacco stick.
[0012] As used herein, an ’aerosol-generating device’
relates to a device that interacts with an aerosol-forming
substrate to generate an aerosol. The aerosol-forming
substrate forms part of an aerosol-generating article, for
example part of a smoking article. An aerosol-generating
device may comprise one or more components used to
supply energy from a power supply to an aerosol-forming
substrate to generate an aerosol.

[0013] An aerosol-generating device may be de-
scribed as a heated aerosol-generating device, which is
an aerosol-generating device comprising a heater. The
heater is preferably used to heat an aerosol-forming sub-
strate of an aerosol-generating article to generate an aer-
osol.

[0014] An aerosol-generating device may be an elec-
trically heated aerosol-generating device, which is an
aerosol-generating device comprising a heater thatis op-
erated by electrical power to heat an aerosol-forming
substrate of an aerosol-generating article to generate an
aerosol. An aerosol-generating device may be a gas-
heated aerosol-generating device. An aerosol-generat-
ing device may be a smoking device that interacts with
an aerosol-forming substrate of an aerosol-generating
article to generate an aerosol that is directly inhalable
into a user’s lungs thorough the user’s mouth.

[0015] As used herein, the term ’aerosol-forming sub-
strate’ relates to a substrate capable of releasing volatile
compounds that can form an aerosol. Such volatile com-
pounds may be released by heating the aerosol-forming
substrate. An aerosol-forming substrate may be ad-
sorbed, coated, impregnated or otherwise loaded onto a
carrieror support. An aerosol-forming substrate may con-
veniently be part of an aerosol-generating article or
smoking article.

[0016] An aerosol-forming substrate may comprise
nicotine. An aerosol-forming substrate may comprise to-
bacco, for example may comprise a tobacco-containing
material containing volatile tobacco flavour compounds,
which are released from the aerosol-forming substrate
upon heating. In preferred embodiments an aerosol-
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forming substrate may comprise homogenised tobacco
material, for example cast leaf tobacco.

[0017] The invention relates to a smoking article ac-
cording to claim 1. In one embodiment, a smoking article
comprising a plurality of elements assembled in contact
with a cigarette paper to form a rod is provided. The el-
ements assembled in contact with the cigarette paper to
form the rod include a front-plug and an aerosol-forming
substrate. The rod can be defined as having a mouth end
and a distal end located upstream from the mouth end.
The front-plug is located upstream of the aerosol-forming
substrate within the rod.

[0018] Inuse, auserapplies hisor her lips to the mouth
end of therod and inhales. Air and any aerosol generated
within the rod are drawn through the mouth end of the
rod to be inhaled by the user. When the user inhales, air
and aerosol move through the rod in a direction generally
from the distal end to the mouth end of the rod. In some
embodiments, air may be drawn into the rod through the
distal end of the rod. In some embodiments, air may be
drawn into the rod through a sidewall of the rod. In other
embodiments, air may be drawn into the rod through a
combination of the distal end of the rod and a sidewall of
the rod.

[0019] Forsimplicity, the terms "upstream" and "down-
stream"” as used herein refer to a relative position along
the rod of the smoking article with reference to the direc-
tion in which the aerosol is drawn through the rod. Any
element or componentthat is closer to the distal end from
a particular reference point can be defined as upstream
from that point. Likewise, any element or component that
is closer to the mouth end from a reference point can be
defined as downstream from that point. In this embodi-
ment, the front-plug is located closer to the distal end of
the rod than the aerosol-forming substrate. Thus, the
front-plug can be defined as being upstream of the aer-
osol-forming substrate.

[0020] Insome embodiments, the smoking article may
comprise further elements. For example, the article may
further comprise a filter, such as a mouthpiece filter, lo-
cated downstream of the aerosol-forming substrate.
Preferably, such a filter is located at the mouth end of
the rod. If present, a filter is preferably assembled along
with the front-plug and the aerosol-forming substrate in
the rod. Suitable filters may be made from any suitable
filter material. Many such filter materials are known in the
art, for example a suitable filter may be made from a
length of cellulose acetate tow. Other elements such as
free-flow filters and spacers may also be assembled in
contact with the cigarette paper as part of the smoking
article.

[0021] One advantage of the front-plug is that it may
prevent egress of the aerosol-forming substrate from the
distal end of the rod during handling and shipping. An-
other advantage of the front-plug is that it may assist
location of the aerosol-forming substrate at a predeter-
mined distance from the distal end of the rod for optimum
engagement with a heat source such as a heating ele-
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ment.

[0022] Preferred embodimentsare smoking articles for
use with an aerosol-generating device comprising one
or more heating elements that are configured to contact
the aerosol-forming substrate. For the avoidance of
doubt, in the following description the term heating ele-
ment is used to mean one or more heating elements.
[0023] It may be preferable for the front-plug to be pen-
etrable by the heating element so that the heating ele-
ment can contact or penetrate the aerosol-forming sub-
strate. In such embodiments, the aerosol-forming sub-
strate may shrinkinto contact with a heating element dur-
ing an aerosol-generating phase. The aerosol-forming
substrate may also shrink such that its contact with the
cigarette paperis reduced. Without a front-plug, the with-
drawal ofthe heating elementfrom the rod may alsoresult
in the withdrawal of the aerosol-forming substrate due to
increased adhesion of the aerosol-forming substrate with
the heating element coupled with decreased adhesion
of the aerosol-forming substrate with the cigarette paper.
However, the front-plug may facilitate removal or extrac-
tion of the heating element from the rod by restricting the
movement of the aerosol-forming substrate towards the
distal end of the rod. The front-plug blocks the passage
of the aerosol-forming substrate and therefore prevents
the aerosol-forming substrate from being withdrawn from
the rod.

[0024] The front-plug may be made from a filter mate-
rial that allows air to be drawn through the front plug. This
may allow a user to draw air through the rod via the front-
plug. The front-plug may conveniently be formed from
the same material as a conventional mouthpiece filter.
For example, the front-plug may be formed from a length
of cellulose acetate tow. Permeability of the front-plug
may be varied to help control resistance to draw through
the smoking article. Alternatively, the front-plug may be
formed from a material that is not permeable to air. In
such embodiments, the smoking article may be config-
ured such that air flows into the rod through a sidewall.
Optionally, the air drawn into the rod through a sidewall
may enter through the cigarette paper or through pores
defined through the cigarette paper.

[0025] The front-plug may comprise one or more ma-
terials selected from the group comprising ceramic, pol-
ymer, biopolymer, metal, zeolite, paper, cardboard, inert
material, and inorganic material. The front-plug has a di-
ameter that is approximately equal to the diameter of the
smoking article. Preferably, the front-plug has a diameter
between about 5 millimetres and about 10 millimetres.
The front-plug has a length that may be defined as the
dimension along the longitudinal axis of the smoking ar-
ticle. The length of the front-plug is

between about 1 millimetre and about 10 millimetres, for
example between about 4 millimetres and about 8 milli-
metres. The front-plug is cylindrical preferably has a
length of at least 2 millimetres in order to facilitate as-
sembly of a smoking article, preferably at leat 3 mm or
at least 4 mm. A longer plug may also provide an im-
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proved cleaning effect as there is a greater amount of
the front plug material available for wiping the heating
element as the heating element is withdrawn from the
plug. Itis preferable that the diameter of the plug is greater
than 5 mm, for example between 6 mm and 8 mm.
[0026] In some embodiments, the front-plug may be
partially or entirely formed from an aerosol-forming sub-
strate. For example, the aerosol-forming substrate may
be a material comprising tobacco or processed tobacco
and the front-plug may comprise this material. If an aer-
osol-forming substrate is incorporated in the front-plug,
the density of the aerosol-forming substrate may be in-
creased at the distal end of the rod to allow the aerosol-
forming substrate to function as a front-plug.

[0027] Some embodiments of the smoking article are
designed to be used in conjunction with an aerosol-gen-
erating device having a heating element for heating the
aerosol-forming substrate. Such heating elements are
typically in the form of pins or blades that can be inserted
into the smoking article through the front-plug. To facili-
tate this, the front-plug may have physical properties that
facilitate the insertion of a heating element. For example,
the front-plug may be formed from a low strength material
such as a bundle of fibres or polymeric foam. A front-plug
formed from a bundle of fibres may have fibres aligned
in a direction that is longitudinal with respect to the rod
in order to reduce insertion force required to insert a heat-
ing element into the smoking article in a longitudinal di-
rection.

[0028] The front-plug defines a hole or slit to allow a
heating element to pass therethrough. A heating element
is then able to contact or penetrate the aerosol-forming
substrate with a low insertion force required to penetrate
the front-plug. A hole defined through a front-plug may
be dimensioned to engage with a heating element insert-
ed therethrough. For example, the size and shape of the
hole defined through the front-plug may almost exactly
match the size and shape of a cross-section of the heat-
ing element. The hole may have smaller dimensions than
the heating element, or may be a slit. In such embodi-
ments, the heating element may need to deform the ma-
terial of the front-plug in order to penetrate the front-plug.
Any hole defined through the front-plug may be cylindrical
or prismatic in shape. For example, the hole defined
through the front-plug may be shaped like a circular cyl-
inder or a hexagonal cylinder. Any slit defined through
the front-plug may be a single slit or multiple slits.
[0029] The material forming the front-plug may be a
resilient material or a partially resilient material that may
be deformed by insertion of a heating element and regain
its shape when the heating element is removed. Thus,
where a heating element pierces the front-plug, the ma-
terial of the front-plug may deform to allow access to the
heating element. When the heating element is removed,
the hole pierced through the front-plug may close or par-
tially close. An advantage of such embodiments may be
that the front-plug wipes the heating element as the ele-
ment is withdrawn from the smoking article. This may
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help remove any fragments of the aerosol-forming sub-
strate that have adhered to the heating element, and may
help clean any volatile compounds that have been de-
posited on the heating element. The heating element
may, therefore, be cleaned every time the heating ele-
ment is removed from a smoking article.

[0030] The front-plug does not need to be formed from
a resilient material in order to provide cleaning function-
ality. For example, if a hole through a front-plug is dimen-
sioned to almost exactly match a cross-section of a heat-
ing element, then some cleaning functionality may be
provided on withdrawal of the heating element. Likewise,
if the front-plug defines a slit through which the heating
element may pass the front-plug material surrounding
the slit is deflected when a heating element is inserted.
Subsequent withdrawal of the heating element may also
result in interference between the heating element and
the material surrounding the slit, which may provide
cleaning or wiping of the heating element.

[0031] The front-plug may have more than one hole or
slit defined through it. For example, if the smoking article
is intended to be used with an aerosol-generating device
having three heating pins, the front-plug of a compatible
smoking article may comprise three holes arranged to
accept the passage of the heating pins.

[0032] The aerosol-forming substrate may be a solid
aerosol-forming substrate. Alternatively, the aerosol-
forming substrate may comprise both solid and liquid
components. The aerosol-forming substrate may com-
prise a tobacco-containing material containing volatile to-
bacco flavour compounds, which are released from the
substrate upon heating. Alternatively, the aerosol-form-
ing substrate may comprise a non-tobacco material. The
aerosol-forming substrate may further comprise an aer-
osol former. Examples of suitable aerosol formers are
glycerine and propylene glycol.

[0033] If the aerosol-forming substrate is a solid aero-
sol-forming substrate, the solid aerosol-forming sub-
strate may comprise, for example, one or more of: pow-
der, granules, pellets, shreds, spaghetti strands, strips
or sheets containing one or more of: herb leaf, tobacco
leaf, fragments of tobacco ribs, reconstituted tobacco,
homogenised tobacco, extruded tobacco and expanded
tobacco. The solid aerosol-forming substrate may be in
loose form, or may be provided in a suitable container or
cartridge. For example, the aerosol-forming material of
the solid aerosol-forming substrate may be contained
within a paper or other wrapper and have the form of a
plug. Where an aerosol-forming substrate is in the form
of a plug, the entire plug including any wrapper is con-
sidered to be the aerosol-forming substrate.

[0034] Optionally, the solid aerosol-forming substrate
may contain additional tobacco or non-tobacco volatile
flavour compounds, to be released upon heating of the
solid aerosol-forming substrate. The solid aerosol-form-
ing substrate may also contain capsules that, for exam-
ple, include the additionaltobacco or non-tobacco volatile
flavour compounds and such capsules may melt during
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heating of the solid aerosol-forming substrate.

[0035] Optionally, the solid aerosol-forming substrate
may be provided on or embedded in a thermally stable
carrier. The carrier may take the form of powder, gran-
ules, pellets, shreds, spaghetti strands, strips or sheets.
The solid aerosol-forming substrate may be deposited
on the surface of the carrier in the form of, for example,
a sheet, foam, gel or slurry. The solid aerosol-forming
substrate may be deposited on the entire surface of the
carrier, or alternatively, may be deposited in a pattern in
order to provide a non-uniform flavour delivery during
use.

[0036] In preferred embodiments the aerosol-forming
substrate comprises one or more sheets of homogenised
tobacco material that has been gathered into a rod, cir-
cumscribed by awrapper, and section to provide individ-
ual plugs of aerosol-forming substrate.

[0037] The cigarette paper may be any suitable non-
tobacco material for wrapping components of a smoking
article in the form of a rod. The cigarette paper needs to
grip the component elements of the smoking article when
the article is assembled and hold them in position within
the rod. Suitable materials are well known in the art.
[0038] The smoking article may be substantially cylin-
drical in shape. The smoking article may be substantially
elongate. The smoking article may have a length and a
circumference substantially perpendicular to the length.
The aerosol-forming substrate may be substantially cy-
lindrical in shape. The aerosol-forming substrate may be
substantially elongate. The aerosol-forming substrate
may also have a length and a circumference substantially
perpendicular to the length. The aerosol-forming sub-
strate may be received in the aerosol-generating device
such that the length of the aerosol-forming substrate is
substantially parallel to the airflow direction in the aero-
sol-generating device.

[0039] The smoking article may have a total length be-
tween approximately 30 millimetres and approximately
100 millimetres. The smoking article may have an exter-
nal diameter between approximately 5 millimetres and
approximately 12 millimetres. The smoking article may
comprise afilter or mouthpiece. The filter may be located
at the downstream end of the smoking article. The filter
may be a cellulose acetate filter plug. The filter is approx-
imately 7 millimetres in length in one embodiment, but
may have a length of between approximately 5 millime-
tres to approximately 14 millimetres.

[0040] In one embodiment, the smoking article has a
total length of approximately 45 millimetres. The smoking
article may have an external diameter of approximately
7.2 millimetres. Further, the aerosol-forming substrate
may have a length of approximately 10 millimetres. Al-
ternatively, the aerosol-forming substrate may have a
length of approximately 12 millimetres. Further, the di-
ameter of the aerosol-forming substrate may be between
approximately 5 millimetres and approximately 12 milli-
metres. Further, the smoking article may comprise a sep-
aration between the aerosol-forming substrate and the
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filter plug. The separation may be approximately 18 mil-
limetres, but may be in the range of approximately 5 mil-
limetres to approximately 25 millimetres.

[0041] Specific embodiments will now be described
with reference to the figures, in which;

Figure 1 is a schematic cross-sectional diagram of
a smoking article engaged with an aerosol-generat-
ing device;

Figure 2 is a schematic diagram illustrating a front-
end projection of the smoking article showing pene-
tration of the front-plug of the smoking article by a
heating element;

Figure 3A is a schematic diagram illustrating a front-
end projection of a smoking article according to a
first embodiment, showing penetration of the front-
plug of the smoking article by a heating element;
Figure 3B is a schematic diagram illustrating a front-
end projection of a smoking article according to a
second embodiment, showing penetration of the
front-plug of the smoking article by a heating ele-
ment; and

Figure 3C is a schematic diagram illustrating a front-
end projection of a smoking article according to a
third embodiment, showing penetration of the front-
plug of the smoking article by a heating element.

[0042] Figure 1 illustrates a smoking article 1 not ac-
cording to the invention. The smoking article 1 comprises
five elements, a front-plug 2, an aerosol-forming sub-
strate 7, a hollow cellulose acetate tube 6, a transfer sec-
tion 4, and a mouthpiece filter 3. These five elements are
arranged sequentially and in coaxial alignment and are
assembled by a cigarette paper 5 to form a rod 15. The
rod has a mouth-end 20, which a user inserts into his or
her mouth during use, and a distal end 30 located at the
opposite end of the rod 15 to the mouth end 20. Elements
located between the mouth-end 20 and the distal end 30
can be described as being upstream of the mouth-end
20 or, alternatively, downstream of the distal end 30.
[0043] When assembled, the rod 15 is 52 millimetres
long and has a diameter of 7.2 millimetres.

[0044] The front-plug 2 is a cylindrical portion of cellu-
lose acetate tow having a length of 7 millimetres. The
fibres of the cellulose acetate tow are aligned with the
longitudinal direction of the rod 15.

[0045] The aerosol-forming substrate 7 is located
downstream of the front-plug 2 and comprises a bundle
of crimped cast-leaf tobacco wrapped in a filter paper.
The cast-leaf tobacco includes additives, including glyc-
erine as an aerosol-forming additive.

[0046] The tube 6 is located immediately downstream
of the aerosol-forming substrate 7 and is formed from
cellulose acetate. The tube 6 defines an aperture having
a diameter of 3.3 millimetres. One function of the tube 6
is to locate the aerosol-forming substrate 7 towards the
distal end 30 of the rod 15 so that it can be contacted
with a heating element. The tube 6 acts to prevent the
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aerosol-forming substrate 7 from being forced along the
rod 15 towards the mouth-end 20 when a heating element
is inserted.

[0047] The transfer section 4 comprises a thin-walled
tube of 18 millimetres in length. The transfer section 4
allows volatile substances released from the aerosol-
forming substrate 7 to pass along the rod 15 towards the
mouth end 20. The volatile substances may cool within
the transfer section 4 to form an aerosol.

[0048] The mouthpiecefilter 3 is a conventional mouth-
piece filter formed from cellulose acetate, tow and having
a length of 7 millimetres.

[0049] The five elements identified above are assem-
bled by being tightly wrapped within a cigarette paper 5.
The cigarette paper 5 in this specific embodiment is a
conventional cigarette paper. For example, the cigarette
paper may be a porous material with a non-isotropic
structure comprising cellulose fibres (crisscross of fibres
interlinked by hydrogen bonds), one or more fillers and
one or more combustion agents. The one or more fillers
may be, for example, calcium carbonate (CaCO;) and
the one or more combustion agents may be, for example,
one or more of the following: potassium/sodium citrate;
sodium acetate; mono-ammonium phosphate (MAP);
and di-sodium phosphate (DSP). The final composition
of the cigarette paper per square metre may be approx-
imately 25 g cellulose fibres, 10 g calcium carbonate, and
0.2 g combustion agent. The porosity of the cigarette
paper may be between approximately 0 Coresta and ap-
proximately 120 Coresta. The interface between the cig-
arette paper 5 and each of the elements locates the el-
ements and defines the rod 15 of the smoking article 1.
[0050] Although the smoking article described above
and illustrated in Figure 1 has five elements assembled
in a cigarette paper, it will now be clear to one of ordinary
skill in the art that a smoking article may have additional
elements and these elements may be assembled in an
alternative cigarette wrapper or equivalent. Likewise, a
smoking article may have fewer elements.

[0051] The smoking article is consumed or smoked in
conjunction with a suitable aerosol-generating device.
Figure 1 illustrates the smoking article when engaged
with such a device 11 for consumption.

[0052] The aerosol-generating device 11 comprises a
sheath 12 for receiving the smoking article 1 for con-
sumption. A heating element 8 is located within the
sheath 12 and positioned to engage with the distal end
30 of the smoking article 1. The heating element 8 is
shaped in the form of a blade terminating in a point 40.
[0053] As the smoking article 1 is pushed into the
sheath 12 the point 40 of the heating element 8 engages
with an outer surface of the front-plug 2. By applying a
force to the smoking article 1, the heating element 8 pen-
etrates the front plug 2 and the point 40 of the heating
element 8 is then brought into contact with the aerosol-
forming substrate 7. The application of further pressure
causes the heating element 8 to penetrate into the aer-
osol-forming substrate 7. Further penetration is prevent-
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ed as the distal end 30 of the smoking article 1 abuts an
end wall of the sheath 12, which acts as a stop.

[0054] When the smoking article 1 is properly engaged
with the aerosol-generating device 11, the heating ele-
ment 8 has been inserted through the front-plug 2 and is
located within the aerosol-forming substrate 7 in contact
with aerosol-forming material. An insulating collar 9 may
surround a portion of the heating element 8 that is in
contact with the front-plug 2. The collar 9 may alterna-
tively be a cool zone provided on the length of the heating
element8. Such a collar may preventthe heating element
8 from burning or melting the front-plug 2.

[0055] Figure 2 is a front-end view of the smoking ar-
ticle 1 when engaged with the heating element 8. This
view shows the cigarette paper 5 in contact with the front-
plug 2. The heating element 8, which can be seen to have
a blade shaped cross-section, has been inserted through
the front-plug 2. The heating element 8 has deformed
the cellulose acetate material forming the front-plug 2
slightly, and the resilience of this cellulose acetate ma-
terial results in there being a firm contact between the
front-plug 2 and outer surfaces of the heating element 8.
[0056] The aerosol-generating device 11 comprises a
power supply and electronics (not shown) that allow the
heating element 8 to be actuated. Such actuation may
be manually operated or may occur automatically in re-
sponse to a user drawing on the smoking article 1. When
the heating element 8 is actuated, the aerosol-forming
substrate 7 is heated and volatile substances are gener-
ated or evolved. As a user draws on the mouth end 20
of the smoking article 1, air is drawn into the smoking
article 1 and the volatile substances condense to form
an inhalable aerosol. This aerosol passes through the
mouth-end 20 of the smoking article 1 and into the user’s
mouth.

[0057] The heating element 8 is heated to a tempera-
ture of about 375 degrees Celsius in order to generate
an aerosol from the aerosol-forming substrate 7. As vol-
atile substances are driven off the aerosol-forming sub-
strate 7 by heat, the aerosol-forming substrate 7 dries
out and shrinks. This can result in the aerosol-forming
substrate 7 gripping the heating element 8. Simultane-
ously, the shrinkage of the aerosol-forming substrate 7
may cause a loss in contact with the cigarette paper 5.
In the first embodiment the aerosol-forming substrate 7
is in the form of a plug, and the shrinkage causes this
plug to become loose within the rod 15 of the smoking
article 1.

[0058] After use, the user withdraws the smoking arti-
cle 1 from the aerosol-generating device 11. The smoking
article 1 is withdrawn from the sheath 12 and the heating
element 8 slides out of the front-plug 2. Because the ad-
herence between the heating element 8 and the aerosol-
forming substrate 7 is greater than the adherence be-
tween the aerosol-forming substrate 7 and the cigarette
paper 5, the aerosol-forming substrate 7 moves towards
the distal end 30 with the heating element 8. However,
the front-plug 2 blocks the path of the aerosol-forming
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substrate 7. This allows the heating element 8 to be with-
drawn from the aerosol-forming substrate 7 without re-
moving the aerosol-forming substrate 7 from the smoking
article 1.

[0059] Particles of the aerosol-forming substrate 7 or
residues derived from the aerosol-forming substrate 7
may become stuck to the heating element 8 during op-
eration. As the heating element 8 is withdrawn from the
smoking article 1, the outer surface of the heating ele-
ment 8 is wiped by the front-plug 2. Thus, the heating
element 8 is automatically cleaned by wiping every time
a smoking article 1 is removed from the aerosol-gener-
ating device 11.

[0060] Figures1and2show asmoking article 1 having
its distal end 30 closed by a solid front-plug 2. Such a
front-plug 2 requires a heating element 8 to be forced
through the front-plug 2 to contact the aerosol-forming
substrate 7.

[0061] A first embodiment of a smoking article 100 is
illustrated in Figure 3A (end view only). The smoking ar-
ticle 100 of Figure 3A is identical to the smoking article
1 of Figures 1 and 2 described above apart from the con-
figuration of the front-plug 102. The front-plug 102 is
formed from cellulose acetate and is assembled in con-
tact with a cigarette paper 5, but the front-plug 102 de-
fines a substantially circular through-hole 103 allowing
through-access to a heating element of an aerosol-gen-
erating device. The heating element can pass through
the front-plug 102 with minimal insertion force required.
The circular shape of the hole 103 means that there is
no special orientation relationship required between the
smoking article 100 and the heating element in order to
engage the smoking article 100 with the aerosol-gener-
ating device.

[0062] In use, the front-plug 102 of the smoking article
100 acts in the same way as described above to prevent
egress of an aerosol-forming substrate from the smoking
article 100.

[0063] A second embodiment of a smoking article 200
is illustrated in Figure 3B (end view only). The smoking
article 200 of Figure 3B is identical to the smoking article
1 of Figures 1 and 2 described above apart from the con-
figuration of the front-plug 202. The front-plug 202 is
formed from cellulose acetate and is assembled in con-
tact with a cigarette paper 5, but the front-plug 202 de-
fines a number of slits 203 allowing through-access to a
heating element of an aerosol-generating device. The
slits 203 lower the insertionforce required to inserta heat-
ing element into the smoking article 200.

[0064] In use, the front-plug 202 of the smoking article
200 acts in the same way as described above to prevent
egress of an aerosol-forming substrate from the smoking
article 200. Furthermore, the slits 203 impinge on the
heating element and effectively wipe an outer surface of
the heating element when the heating element is re-
moved from the smoking article 200, providing a cleaning
effect as described above.

[0065] A third embodiment of a smoking article 300 is
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illustrated in Figure 3C (end view only). The smoking ar-
ticle 300 of Figure 3C is identical to the smoking article
1 of Figures 1 and 2 described above apart from the con-
figuration of the front-plug 302. The front-plug 302 is
formed from cellulose acetate and is assembled in con-
tact with a cigarette paper 5, but the front-plug defines a
star-shaped hole 303 allowing through-access to a heat-
ing element of an aerosol-generating device. The hole
lowers the insertion force required to insert a heating el-
ementinto the smoking article 300. The shape of the hole
303 allows the heating element to engage with the front-
plug 302 of the smoking article 300 and prevent rotation
of the smoking article 300 while it is being consumed.
[0066] In use, the front-plug 302 of the smoking article
300 acts in the same way as described above to prevent
egress of an aerosol-forming substrate from the smoking
article 300.

[0067] Although described above as formed from cel-
lulose acetate, it will now be clear to one of ordinary skill
in the art that the front-plugs 2, 102, 202, and 302 of the
smoking articles could alternatively be formed of any suit-
able material or combination of materials. For example,
the front-plug may be solely comprised of tobacco, a sub-
stantially tobacco comprised material, or a combination
of tobacco or a substantially tobacco comprised material
with another suitable material. Such materials and suit-
able combinations of materials will now be apparent to
one of ordinary skill in the art.

Claims

1. A smoking article (1, 100, 200, 300) comprising a
plurality of cylindrical elements, including a front-
plug (2, 102, 202, 302) and an aerosol-forming sub-
strate (7), assembled in contact with a cigarette pa-
per (5) to form a rod (15), the cigarette paper retain-
ing the elements in position by an interference inter-
action, the rod (15) having a mouth end (20) and a
distal end (30) upstream from the mouth end (20),
in which the front-plug (2, 102, 202, 302) has a length
of between 1 mmand 10 mmand is located upstream
of the aerosol-forming substrate (7) within the rod
(15), the front plug being penetrable by a heating
element (8) of an aerosolgenerating device (11)
such that the heating element (8) can be inserted
into the smoking article (1, 100, 200, 300) through
the front-plug (2, 102, 202, 302) and contact the aer-
osol-forming substrate (7), characterised in that
the front-plug (102, 202, 302) defines a hole (103,
303) or slit (203) through which the heating element
(8) can pass.

2. A smoking article according to claim 1 in which the
front-plug is substantially cylindrical and has a diam-

eter of 5 mm or greater and a length of at least 2 mm.

3. A smoking article (1, 100, 200, 300) according to
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claim 1 or 2 further comprising a filter (3) located at
the mouth end (20) of the rod (15).

4. A smoking article (1, 100, 200, 300) according to
claim 1, 2 or 3 in which the front-plug (2, 102, 202,
302) comprises a filter material such that air can be
drawn through the front-plug (2, 102, 202, 302).

5. A smoking article according to any preceding claim
in which the front-plug comprises an aerosol-forming
substrate material.

6. A smoking article according to claim 5 in which the
aerosol-forming substrate material comprises proc-
essed tobacco.

7. A smoking article (1) according to any preceding
claim inwhich the front-plug (2) is formed of a pierce-
able material.

8. A smoking article (1, 200) according to any preceding
claim in which the front-plug (2, 202,) is configured
to wipe a surface of the heating element (8) as the
heating element (8) is withdrawn from the smoking
article (1, 200).

9. Asmoking article (1, 100, 200, 300) according to any
preceding claim in which the front-plug (2, 102, 202,
302) is configured to prevent egress of the aerosol-
forming substrate (7) as the heating element (8) is
withdrawn from the smoking article (1, 100, 200,
300).

Patentanspriiche

1. Raucherartikel (1, 100, 200, 300), aufweisend meh-
rere zylindrische Elemente, einschlieBlich eines vor-
deren Einsatzes (2, 102, 202, 302) und eines aero-
solbildenden Substrats (7), die in Kontakt mit einem
Zigarettenpapier (5) zusammengefligt sind, um ei-
nen Stock (15) zu bilden, wobeidas Zigarettenpapier
die Elemente bei einer Stérungsinteraktion in Posi-
tion halt, der Stock (15) ein Mundende (20) und ein
distales Ende (30) zustromseitig vom Mundende
(20) aufweist, wobei der vordere Einsatz (2, 102,
202, 302) eine Lange zwischen 1 mm und 10 mm
aufweist und zustrédmseitig des aerosolbildenden
Substrats (7) innerhalb des Stocks (15) angeordnet
ist, der vordere Einsatz durch ein Heizelement (8)
einer Aerosolerzeugungsvorrichtung (11) durch-
dringbar ist, sodass das Heizelement (8) in den Rau-
cherartikel (1, 100, 200, 300) durch den vorderen
Einsatz (2, 102, 202, 302) eingesetzt werden kann
und das aerosolbildende Substrat (7) kontaktiert, da-
durch gekennzeichnet, dass der vordere Einsatz
(102, 202, 302) eine Offnung (103, 303) oder einen
Schlitz (203) definiert, durch den das Heizelement
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(8) hindurchgehen kann.

2. Raucherartikel nach Anspruch 1, wobei der vordere
Einsatz im Wesentlichen zylindrisch ist und einen
Durchmesservon 5 mm oder groRer und eine Lange
von mindestens 2 mm aufweist.

3. Raucherartikel (1, 100, 200, 300) nach Anspruch 1
oder 2 weiter aufweisend einen Filter (3), der am
Mundende (20) des Stocks (15) angeordnet ist.

4. Raucherartikel (1, 100, 200, 300) nach Anspruch 1,
2 oder 3, wobei der vordere Einsatz (2, 102, 202,
302) ein Filtermaterial aufweist, sodass Luft durch
den vorderen Einsatz (2, 102, 202, 302) gezogen
werden kann.

5. Raucherartikel nach einem der vorstehenden An-
spriche, wobei der vordere Einsatz ein aerosolbil-
dendes Substratmaterial aufweist.

6. Raucherartikel nach Anspruch 5, wobei das aerosol-
bildende Substratmaterial verarbeiteten Tabak auf-
weist.

7. Raucherartikel (1) nach einem dervorstehenden An-
spriche, wobei der vordere Einsatz (2) aus einem
durchbohrbaren Material gebildet ist.

8. Raucherartikel (1, 200) nach einem der vorstehen-
den Anspriiche, wobei der vordere Einsatz (2, 202)
ausgelegtist, wahrend das Heizelement (8) aus dem
Raucherartikel (1, 200) entnommen wird, eine Fla-
che des Heizelements (8) abzuwischen.

9. Raucherartikel (1, 100, 200, 300) nach einem der
vorstehenden Anspriche, wobeidervordere Einsatz
(2, 102, 202, 302) ausgelegt ist, ein Austreten des
aerosolbildenden Substrats (7) zu verhindern, wah-
rend das Heizelement (8) aus dem Raucherartikel
(1, 100, 200, 300) enthommen wird.

Revendications

1. Article a fumer (1, 100, 200, 300) comprenant une
pluralité d’éléments cylindriques, incluant un bou-
chon avant (2, 102, 202, 302) et un substrat formant
aérosol (7), assemblés en contact avec un papier a
cigarettes (5) pour former une tige (15), le papier a
cigarettes retenant les éléments en position grace a
une interaction d’interférence, la tige (15) ayant une
extrémité buccale (20) et une extrémité distale (30)
en amont de I'extrémité buccale (20), dans lequel le
bouchon avant (2, 102, 202, 302) a une longueur
comprise entre 1 mm et 10 mm et est situé en amont
du substrat formant aérosol (7) au sein de la tige
(15), le bouchon avant pouvant étre pénétré par un
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élément de chauffage (8) d’'un dispositif de généra-
tion d’aérosol (11) de sorte que 'élément de chauf-
fage (8) peut étre inséré dans larticle a fumer (1,
100, 200, 300) a travers le bouchon avant (2, 102,
202, 302) et étre en contact avec le substrat formant
aérosol (7), caractérisé en ce que le bouchon avant
(102, 202, 302) définit un orifice (103, 303) ou une
fente (203) a travers lequel I'élément de chauffage
(8) peut passer.

Article a fumer selon la revendication 1, dans lequel
le bouchon avant est substantiellement cylindrique
et a un diameétre de 5 mm ou supérieur et une lon-
gueur d’au moins 2 mm.

Article a fumer (1, 100, 200, 300) selon la revendi-
cation 1 ou 2, comprenant en outre un filtre (3) situé
au niveau de 'extrémité buccale (20) de la tige (15).

Article a fumer (1, 100, 200, 300) selon la revendi-
cation 1, 2 ou 3, dans lequel le bouchon avant (2,
102, 202, 302) comprend un matériau pour filtre de
sorte que I'air peut étre tirée a travers le bouchon
avant (2, 102, 202, 302).

Article afumer selon 'une quelconque revendication
précédente, dans lequelle bouchon avant comprend
une matiére de substrat formant aérosol.

Article a fumer selon la revendication 5, dans lequel
la matiére de substrat formant aérosol comprend du
tabac transformé.

Article a fumer (1) selon 'une quelconque revendi-
cation précédente, dans lequel le bouchon avant (2)
est formé d’'une matiére pergable.

Article a fumer (1, 200) selon I'une quelconque re-
vendication précédente, dans lequel le bouchon
avant (2, 202,) est configuré pour nettoyer une sur-
face de I'élément de chauffage (8) tel que I'élément
de chauffage (8) estretiré de I'article afumer (1, 200).

Article a fumer (1, 100, 200, 300) selon l'une quel-
conque revendication précédente, dans lequel le
bouchon avant (2, 102, 202, 302) est configuré pour
empécher la sortie du substrat formant aérosol (7)
lorsque I'élément de chauffage (8) est retiré de I'ar-
ticle a fumer (1, 100, 200, 300).



100

i
ok kT
bl s

EP 2 797 450 B1

o

i ii'i:al
[

s |
&fd«i&gwﬁw@m&

7
eyt

i
[

Figure 1

200

10

300

20



EP 2 797 450 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ US 5144962 A [0003] ¢ US 5499636 A [0004]

11



Ry
R

1 \

SRYPONTDK

3} dn egy surnszaikdped *smtw sirdtumot

05 ?a\\; ot &

WS a0y Slgsrstiapaptr (8 hagy gt
clgaratiapaply interferancids kolosfinhaids révdn tartis helbvlikdn
1 PolHl wige {20) 88 sgy dieaidEs o vege (30

si{‘}fii; senehvban s oS butdr {2, 103 2L

Q888 1 aum

sotkapad ;;’s&i\&’tﬁéi‘i&‘?‘\{ }addtt kel ar ailied beldt slkalmas

{11 ey {8]) belefirddivn, Govhogy &
i\ Hip &\(} &

3

heth ¢ dohanyarube {4,

88 éﬁﬁ’tk&%’mi seubssrdtummal ) aas;f.;fai

ThElaroy oy ivukat {108, 308 wagy

dnyary, ameivhen as oiHsS baldt nagyiahad henger

adaky, ¢ 5o vagy ng _;yc»tzi. hossse paciy legalgbh 2 may

30 Az L vany @ 20 loSnypont spedint dohdnvary {3, 100, 200, 300, amely

mamiban foglal ovabhd ooy saledt (), wmelyr 8 ordd (18

¥

3Rl wegdn (3

helverkedio sl

3§

4o AR Loow 2. ovngy 2 3 igemypont szenintl dehdnyane (L 100, 30 3004

WSt {2, 102, J02, 303 ohvan seiivfanvaget foglal magaban, hogy e

& 188, 3B, &.z fevegh saiv

g;“rsyf\fs*zmx Banmel sarintt dohanyarg, amelvben 8z oltdls

smagé%i}mz fogial ogy serossoivdped sxuberirstum anyagot.

C AR B lnduveont srerintl dohamdny, amelvben 8 aorostotidped srubsairdtum

#

arvag keesdt dohdnyt foglal magaben,

FooAz ol8e8 pdnvpontok Barmelvike seerind! dutanedeg

'rr
o
S
o]
Yo
by
%
S
e
pracs
%
3
»
P2
bes)
e
od
gors
{‘\r

(&) ataxtrbatt anyaghat var kinlakitva
iedsvpontok barmelvike sserintt dobanwdru {1, 2000, smelvban ay

JO) oy van Kislakitva, hogy g

Rorasse Rerlil 8 gohanvineh

N

gasivponink barmalyike seerinh {ﬁt}i‘;s&%ﬂys{sfw {1, 18G, 00, 388

N

srnelvbony oz oiiied betdt {2, 102, 203, 302) dgy vany islakitve, hagy megakadalorns e

soubszirdtom (37 kilgy sl {8) visssahigedsry kel

AL

SZTNM 100094888

A si*s%%éswé% sl O 100, 304, 300

¢

ARG




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

