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(57) Abstract: An aerosol-generating article (10) comprises: an aerosol-forming substrate (20);a support element (30) located imme
o diately downstream of the aerosol-forming substrate (20); an aerosol-cooling element (40) located downstream of the support ele

ment (30); and an outer wrapper(60) circumscribing the aerosol-forming substrate (20), the support element(30) and the aero

o sol-cooling element (40). The support element (30) abuts the aerosol-forming substrate (20). The aerosol-forming substrate (20) is
penetrable by a heating element ( 110) of an aerosol-generating device(120).



AEROSOL-GENERATING ARTICLE FOR USE WITH AN AEROSOL-GENERATING DEVICE

The present specification relates to an aerosol-generating article comprising an aerosol-

forming substrate for generating an inhalable aerosol when heated by a heating element of an

aerosol-generating device. The specification also relates to a method of using such an aerosol-

generating article.

A number of smoking articles in which tobacco is heated rather than combusted have

been proposed in the art. One aim of such heated smoking articles is to reduce known harmful

smoke constituents of the type produced by the combustion and pyrolytic degradation of

tobacco in conventional cigarettes.

Typically in such heated smoking articles, an aerosol is generated by the transfer of heat

from a heat source to a physically separate aerosol-forming substrate or material, which may be

located within, around or downstream of the heat source. During smoking, volatile compounds

are released from the aerosol-forming substrate by heat transfer from the heat source and

entrained in air drawn through the smoking article. As the released compounds cool, they

condense to form an aerosol that is inhaled by the user.

A number of prior art documents disclose aerosol-generating devices for consuming or

smoking heated smoking articles. Such devices include, for example, electrically heated

aerosol-generating devices in which an aerosol is generated by the transfer of heat from one or

more electrical heating elements of the aerosol-generating device to the aerosol-forming

substrate of a heated smoking article. One advantage of such electrical smoking systems is

that they significantly reduce sidestream smoke, while permitting a user to selectively suspend

and reinitiate smoking.

An example of an electrically heated cigarette used in an electrical smoking system is

disclosed in US 2005/0172976 A 1. The electrically heated cigarette is constructed to be

inserted into and a cigarette receiver of a reusable lighter of an electrical smoking system. The

lighter includes a power source that supplies energy to a heater fixture including a plurality of

electrically resistive heating elements, which are arranged to slidingly receive the cigarette such

that the heating elements are positioned alongside the cigarette. The electrically heated

cigarette used in an electrical smoking system disclosed in US 2005/0172976 A 1 may provide

the energy to the electrically heated cigarette using pulsed heating.

As described above, the electrically heated cigarette disclosed in US 2005/0172976 A 1

is for use in an electrical smoking system comprising a plurality of external heating elements.

Electrical smoking systems comprising aerosol-generating devices with internal heating

elements are also known. In use, the internal heating elements of the aerosol-generating

devices of such electrical smoking systems are inserted into the aerosol-forming substrate of a



heated smoking article such that the internal heating elements are in direct contact with the

aerosol-forming substrate.

Direct contact between an internal heating element of an aerosol-generating device and

the aerosol-forming substrate of a heated smoking article can provide an efficient means for

heating the aerosol-forming substrate to form an inhalable aerosol. In such a configuration,

heat from the internal heating element may be conveyed almost instantaneously to at least a

portion of the aerosol-forming substrate when the internal heating element is actuated, and this

may facilitate the rapid generation of an aerosol. Furthermore, the overall heating energy

required to generate an aerosol may be lower than would be the case in a smoking system

comprising an external heater element where the aerosol-forming substrate does not directly

contact the external heating element and initial heating of the aerosol-forming substrate occurs

by convection or radiation. Where an internal heating element of an aerosol-generating device

is in direct contact with an aerosol-forming substrate, initial heating of portions of the aerosol-

forming substrate that are in direct contact with the internal heating element will be effected by

conduction.

The present specification relates to an aerosol-generating article and a method of using

an aerosol-generating article. In particular, the present specification relates to an aerosol-

generating article comprising an aerosol-forming substrate for generating an inhalable aerosol

when heated by an internal heating element of an aerosol-generating device. The specification

also relates to a method of using such an aerosol-generating article with an aerosol-generating

device comprising an internal heating element.

According to a first aspect, there is provided an aerosol-generating article for use in an

aerosol-generating system comprising an electrically heated aerosol-generating device

comprising an internal heating element. The aerosol-generating article comprises, in a linear

sequential arrangement, an aerosol-forming substrate, a support element located immediately

downstream of the aerosol-forming substrate, an aerosol-cooling element located downstream

of the support element, and an outer wrapper circumscribing the aerosol-forming substrate, the

support element and the aerosol-cooling element. The support element abuts the aerosol-

forming substrate. The aerosol-forming substrate is penetrable by the heating element of the

aerosol-generating device.

According to a second aspect, there is provided a method of using an aerosol-generating

article according to the first aspect with an aerosol-generating device comprising a heating

element. The method comprises the steps of inserting the heating element of the aerosol-

generating device into the aerosol-forming substrate of the aerosol-generating article, raising

the temperature of the heating element of the aerosol-generating device to heat the aerosol-

forming substrate of the aerosol-generating article to generate an aerosol, and withdrawing the



heating element of the aerosol-generating device from the aerosol-forming substrate of the

aerosol-generating article.

According to a third aspect, there is provided an aerosol-generating system

comprising:an aerosol-generating device comprising a heating element; and an aerosol-

generating article for use with the aerosol-generating device. The aerosol-generating article

comprises an aerosol-forming substrate, a support element located immediately downstream of

the aerosol-forming substrate, an aerosol-cooling element located downstream of the support

element, and an outer wrapper circumscribing the aerosol-forming substrate, the support

element and the aerosol-cooling element. The support element abuts the aerosol-forming

substrate. The aerosol-forming substrate is penetrable by the heating element of the aerosol-

generating device.

According to a fourth aspect, there is provided a method of using an aerosol-generating

system according to the third aspect. The method comprises the steps of inserting the heating

element of the aerosol-generating device into the aerosol-forming substrate of the aerosol-

generating article, raising the temperature of the heating element of the aerosol-generating

device to heat the aerosol-forming substrate of the aerosol-generating article to generate an

aerosol, and withdrawing the heating element of the aerosol-generating device from the

aerosol-forming substrate of the aerosol-generating article.

As used herein, the term 'aerosol-forming substrate' is used to describe a substrate

capable of releasing upon heating volatile compounds, which can form an aerosol. The aerosol

generated from aerosol-forming substrates of aerosol-generating articles described herein may

be visible or invisible and may include vapours (for example, fine particles of substances, which

are in a gaseous state, that are ordinarily liquid or solid at room temperature) as well as gases

and liquid droplets of condensed vapours.

As used herein, the terms 'upstream' and 'downstream' are used to describe the relative

positions of elements, or portions of elements, of the aerosol-generating article in relation to the

direction in which a user draws on the aerosol-generating article during use thereof.

The aerosol-generating article comprises two ends: a proximal end through which

aerosol exits the aerosol-generating article and is delivered to a user and a distal end. In use, a

user may draw on the proximal end in order to inhale aerosol generated by the aerosol-

generating article.

The proximal end may also be referred to as the mouth end or the downstream end and

is downstream of the distal end. The distal end may also be referred to as the upstream end

and is upstream of the proximal end.

As used herein, the term 'aerosol-cooling element' is used to describe an element

having a large surface area and a low resistance to draw. In use, an aerosol formed by volatile

compounds released from the aerosol-forming substrate passes over and is cooled by the



aerosol-cooling element before being inhaled by a user. In contrast to high resistance to draw

filters and other mouthpieces, aerosol-cooling elements have a low resistance to draw.

Chambers and cavities within an aerosol-generating article are also not considered to be

aerosol cooling elements.

Preferably, the aerosol-generating article is a smoking article that generates an aerosol

that is directly inhalable into a user's lungs through the user's mouth. More, preferably, the

aerosol-generating article is a smoking article that generates a nicotine-containing aerosol that

is directly inhalable into a user's lungs through the user's mouth.

As used herein, the term 'aerosol-generating device' is used to describe a device that

interacts with an aerosol-forming substrate of an aerosol-generating article to generate an

aerosol. Preferably, the aerosol-generating device is 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. The aerosol-generating device may be

a holder for a smoking article.

For the avoidance of doubt, in the following description the term 'heating element' is

used to mean one or more heating elements.

In preferred embodiments, the aerosol-forming substrate is located at the upstream end

of the aerosol-generating article.

In alternative embodiments, the aerosol-generating article may comprise a front-plug

upstream of the aerosol-forming substrate, wherein the front plug is penetrable by a heating

element of an aerosol-generating device. In such alternative embodiments, the front-plug may

be located at the upstream end of the aerosol-generating article.

In such embodiments, the front-plug may prevent egress of the aerosol-forming

substrate from the upstream end of the aerosol-forming substrate during handling and shipping.

The front-plug may also assist in positioning the aerosol-forming substrate at a predetermined

distance from the upstream end of the aerosol-forming substrate for optimum engagement with

a heating element of an aerosol-generating device.

The front-plug may be configured to prevent egress of the aerosol-forming substrate

from the aerosol-generating article during use, for example as a heating element of the aerosol-

generating device is withdrawn from the aerosol-generating article. The aerosol-forming

substrate of the aerosol-generating article may shrink into contact with a heating element of the

aerosol-generating device during heating of the aerosol-forming substrate to generate an

aerosol. The aerosol-forming substrate may also shrink such that its contact with the outer

wrapper circumscribing the components of the aerosol-generating article is reduced. This may

loosen the aerosol-forming substrate within the aerosol-generating article. Inclusion of a front-

plug may facilitate removal of a heating element from the aerosol-generating article by resisting

upstream movement of the aerosol-forming substrate during withdrawal of a heating element of



an aerosol-generating device from the aerosol-forming substrate of aerosol-generating article.

Alternatively or in addition, the front-plug may be configured to wipe a surface of the

heating element of the aerosol-generating device as the heating element of the aerosol-

generating device is withdrawn from the aerosol-generating article.

The front-plug may define a hole or slit through which a heating element of an aerosol-

generating device can pass. In this case, in methods according to the second and fourth

aspects the step of inserting a heating element of an aerosol-generating device into the aerosol-

forming substrate of the aerosol-generating article may comprise passing the heating element of

the aerosol-generating device through the hole or slit of the front plug of the aerosol-generating

article.

The hole or slit defined in the front-plug may be dimensioned to engage with a heating

element of an aerosol-generating device passed therethrough. For example, the dimensions of

the hole or slit defined in the front-plug may almost exactly match the dimensions of a cross-

section of the heating element of the aerosol-generating device. Alternatively, the hole or slit

may have smaller dimensions than a cross-section of the heating element of the aerosol-

generating device. In such embodiments, the heating element may need to deform the front-

plug in order to pass through the hole or slit.

One or more holes or slits may be defined in the front-pug. For example, an aerosol-

generating article intended to be used with an aerosol-generating device having three heating

elements may comprise a front-plug with three holes or slits defined therein, each arranged to

accept one of the three heating elements of the aerosol-generating device.

Alternatively, the front-plug may be formed of a pierceable material. In this case, in

methods according to the second and fourth aspects the step of inserting a heating element of

an aerosol-generating device into the aerosol-forming substrate of the aerosol-generating article

may comprise piercing the front plug of the aerosol-generating article with the heating element

of the aerosol-generating device.

The front-plug may be made from an air permeable material that allows air to be drawn

through the front plug. In such embodiments, a user may draw air downstream through the

aerosol-generating article through the front-plug.

The front-plug may be formed from an air permeable filter material. The front-plug may

conveniently be formed from an air permeable material used to form mouthpiece filters for a

conventional lit-end cigarette. For example, the front-plug may be formed from cellulose

acetate tow. The permeability of the front-plug may be varied to help control resistance to draw

of the aerosol-generating article.

Alternatively, the front-plug may be formed from an air impermeable material. In such

embodiments, the aerosol-generating article may further comprise one or more air inlets

downstream of the front plug through which air may be drawn into the aerosol-generating



article.

The front-plug may be formed from a low strength material in order to reduce the force

required to penetrate the front plug with a heating element of an aerosol-generating device.

The front plug may be formed from a fibrous material or a foam material. Where the

front-plug is formed from a fibrous material, the fibres of the fibrous material may be

substantially aligned along the longitudinal direction of the aerosol-generating article in order to

reduce the force required to penetrate the front plug with a heating element of an aerosol-

generating device.

In some embodiments, the front-plug may be at least partially formed from an aerosol-

forming substrate. For example, the front-plug may be at least partially formed from an aerosol-

forming substrate comprising tobacco.

As used herein, the term 'longitudinal' is used to describe the direction between the

downstream end and the upstream end of the aerosol-generating article and the term

'transverse' is used to describe the direction perpendicular to the longitudinal direction.

The front-plug may be formed from a pierceable material that may be deformed by a

heating element of an aerosol-generating device upon insertion of the heating element into the

aerosol-generating article and that regains its shape when the heating element is withdrawn

from the aerosol-generating article.

For example, the front-plug may be formed from a pierceable resilient material that

deforms to allow a heating element of an aerosol-generating device to pass the front plug when

the front plug is pierced by the heating element. When the heating element is withdrawn from

the aerosol-generating article, the hole or slit pierced through the front-plug by the heating

element may fully or partially close. In such embodiments, the front-plug may advantageously

provide a cleaning function by wiping the heating element of the aerosol-generating device as

the heating element is withdrawn from the aerosol-generating article.

However, it will be appreciated that the front-plug does not need to be formed from a

resilient material in order to provide a cleaning function. For example, a cleaning function may

also be provided on withdrawal of a heating element of an aerosol-generating device from the

aerosol-generating article where the front plug defines a hole or slit having dimensions that

almost exactly match or are smaller than the dimensions of a cross-section of the heating

element.

The front-plug preferably has an external diameter that is approximately equal to the

external diameter of the aerosol-generating article.

Preferably, the front-plug has an external diameter of at least 5 millimetres. The front-

plug substrate may have an external diameter of between approximately 5 millimetres and

approximately 12 millimetres, for example of between approximately 5 millimetres and

approximately 10 millimetres or of between approximately 6 millimetres and approximately



8 millimetres. In a preferred embodiment, the front-plug has an external diameter of

7.2 millimetres +/- 10%.

Preferably the front plug has a length of at least 2 millimetres, more preferably at least

3 millimetres or at least 4 millimetres. The front-plug may have a length of between

approximately 2 millimetres and approximately 10 mm, for example of between approximately

4 millimetres and approximately 8 mm.

As used herein, the term 'diameter' is used to describe the maximum dimension in the

transverse direction of the aerosol-generating article. As used herein, the term 'length' is used

to describe the maximum dimension in the longitudinal direction of the aerosol-generating

article.

Preferably, the front-plug is substantially cylindrical.

Preferably, the aerosol-forming substrate is a solid aerosol-forming substrate. The

aerosol-forming substrate may comprise both solid and liquid components.

Preferably, the aerosol-forming substrate comprises nicotine. More preferably, the

aerosol-forming substrate comprises tobacco.

Alternatively or in addition, the aerosol-forming substrate may comprise a non-tobacco

containing aerosol-forming material.

If the aerosol-forming substrate is a solid aerosol-forming substrate, the solid aerosol-

forming substrate may comprise, for example, one or more of: powder, granules, pellets,

shreds, strands, strips or sheets containing one or more of: herb leaf, tobacco leaf, tobacco ribs,

expanded tobacco and homogenised tobacco.

Optionally, the solid aerosol-forming substrate may contain tobacco or non-tobacco

volatile flavour compounds, which are released upon heating of the solid aerosol-forming

substrate. The solid aerosol-forming substrate may also contain one or more capsules that, for

example, include additional tobacco volatile flavour compounds or non-tobacco volatile flavour

compounds and such capsules may melt during heating of the solid aerosol-forming substrate.

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, granules, pellets, shreds,

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.

In a preferred embodiment, the aerosol-forming substrate comprises homogenised

tobacco material.

As used herein, the term 'homogenised tobacco material' denotes a material formed by

agglomerating particulate tobacco.

Preferably, the aerosol-forming substrate comprises a gathered sheet of homogenised



tobacco material.

As used herein, the term 'sheet' denotes a laminar element having a width and length

substantially greater than the thickness thereof.

As used herein, the term 'gathered' is used to describe a sheet that is convoluted,

folded, or otherwise compressed or constricted substantially transversely to the longitudinal axis

of the aerosol-generating article.

Use of an aerosol-forming substrate comprising a gathered sheet of homogenised

tobacco material advantageously significantly reduces the risk of 'loose ends' compared to an

aerosol-forming substrate comprising shreds of tobacco material, that is the loss of shreds of

tobacco material from the ends of the rod. Loose ends may disadvantageously lead to the need

for more frequent cleaning of an aerosol-generating device for use with the aerosol-generating

article and manufacturing equipment.

Aerosol-forming substrates comprising a gathered sheet of homogenised tobacco

material also advantageously exhibit significantly lower weight standard deviations than aerosol-

forming substrate comprising shreds of tobacco material. The weight of an aerosol-forming

substrate comprising a gathered sheet of homogenised tobacco material of a particular length is

determined by the density, width and thickness of the sheet of homogenised tobacco material

that is gathered to form the aerosol-forming substrate. The weight of aerosol-forming

substrates comprising a gathered sheet of homogenised tobacco material of a particular length

can thus be regulated by controlling the density and dimensions of the sheet of homogenised

tobacco material. This reduces inconsistencies in weight between aerosol-forming substrates of

the same dimensions, and so results in lower rejection rate of aerosol-forming substrates whose

weight falls outside of a selected acceptance range compared to aerosol-forming substrate

comprising shreds of tobacco material.

Aerosol-forming substrates comprising a gathered sheet of homogenised tobacco

material also advantageously exhibit more uniform densities than aerosol-forming substrates

comprising shreds of tobacco material.

Insertion of a heating element of an aerosol-generating device into an aerosol-

generating substrate comprising shreds of tobacco material and withdrawal of a heating

element of an aerosol-generating device into an aerosol-generating substrate comprising

shreds of tobacco material may tend to dislodge shreds of tobacco material from the aerosol-

generating substrate. This can disadvantageously result in the need for more frequent cleaning

of the heating element and other parts of the aerosol-generating device in order to remove the

dislodged shreds.

In contrast, Insertion of a heating element of an aerosol-generating device into an

aerosol-generating substrate comprising a gathered sheet of homogenised tobacco material

and withdrawal of a heating element of an aerosol-generating device into an aerosol-generating



substrate comprising a gathered sheet of homogenised tobacco material advantageously does

not tend to dislodge tobacco material.

In a preferred embodiment, the aerosol-forming substrate comprises a gathered textured

sheet of homogenised tobacco material.

As used herein, the term 'textured sheet' denotes a sheet that has been crimped,

embossed, debossed, perforated or otherwise deformed. The aerosol-forming substrate may

comprise a gathered textured sheet of homogenised tobacco material comprising a plurality of

spaced-apart indentations, protrusions, perforations or a combination thereof.

In a particularly preferred embodiment, the aerosol-forming substrate comprises a

gathered crimpled sheet of homogenised tobacco material.

Use of a textured sheet of homogenised tobacco material may advantageously facilitate

gathering of the sheet of homogenised tobacco material to form the aerosol-forming substrate.

As used herein, the term 'crimped sheet' denotes a sheet having a plurality of

substantially parallel ridges or corrugations. Preferably, when the aerosol-generating article has

been assembled, the substantially parallel ridges or corrugations extend along or parallel to the

longitudinal axis of the aerosol-generating article. This advantageously facilitates gathering of

the crimped sheet of homogenised tobacco material to form the aerosol-forming substrate.

However, it will be appreciated that crimped sheets of homogenised tobacco material for

inclusion in the aerosol-generating article may alternatively or in addition have a plurality of

substantially parallel ridges or corrugations that are disposed at an acute or obtuse angle to the

longitudinal axis of the aerosol-generating article when the aerosol-generating article has been

assembled.

In certain embodiments, the aerosol-forming substrate may comprise a gathered sheet

of homogenised tobacco material that is substantially evenly textured over substantially its

entire surface. For example, the aerosol-forming substrate may comprise a gathered crimped

sheet of homogenised tobacco material comprising a plurality of substantially parallel ridges or

corrugations that are substantially evenly spaced-apart across the width of the sheet.

The aerosol-forming substrate may be in the form of a plug comprising an aerosol-

forming material circumscribed by a paper or other wrapper. Where an aerosol-forming

substrate is in the form of a plug, the entire plug including any wrapper is considered to be the

aerosol-forming substrate.

In a preferred embodiment, the aerosol-generating substrate comprises a plug

comprising a gathered textured sheet of homogenised tobacco material circumscribed by a

wrapper. In a particularly preferred embodiment, the aerosol-generating substrate comprises a

plug comprising a gathered crimped sheet of homogenised tobacco material circumscribed by a

wrapper.



ln certain embodiments, sheets of homogenised tobacco material for use in the aerosol-

generating substrate may have a tobacco content of approximately 70% or more by weight on a

dry weight basis.

Sheets of homogenised tobacco material for use in the aerosol-generating substrate

may comprise one or more intrinsic binders, that is tobacco endogenous binders, one or more

extrinsic binders, that is tobacco exogenous binders, or a combination thereof to help

agglomerate the particulate tobacco. Alternatively, or in addition, sheets of homogenised

tobacco material for use in the aerosol-generating substrate may comprise other additives

including, but not limited to, tobacco and non-tobacco fibres, aerosol-formers, humectants,

plasticisers, flavourants, fillers, aqueous and non-aqueous solvents and combinations thereof.

Suitable extrinsic binders for inclusion in sheets of homogenised tobacco material for

use in the aerosol-generating substrate are known in the art and include, but are not limited to:

gums such as, for example, guar gum, xanthan gum, arabic gum and locust bean gum;

cellulosic binders such as, for example, hydroxypropyl cellulose, carboxymethyl cellulose,

hydroxyethyl cellulose, methyl cellulose and ethyl cellulose; polysaccharides such as, for

example, starches, organic acids, such as alginic acid, conjugate base salts of organic acids,

such as sodium-alginate, agar and pectins; and combinations thereof.

Suitable non-tobacco fibres for inclusion in sheets of homogenised tobacco material for

use in the aerosol-generating substrate are known in the art and include, but are not limited to:

cellulose fibers; soft-wood fibres; hard-wood fibres; jute fibres and combinations thereof. Prior

to inclusion in sheets of homogenised tobacco material for use in the aerosol-generating

substrate, non-tobacco fibres may be treated by suitable processes known in the art including,

but not limited to: mechanical pulping; refining; chemical pulping; bleaching; sulfate pulping; and

combinations thereof.

Sheets of homogenised tobacco material for use in the aerosol-generating substrate

should have sufficiently high tensile strength to survive being gathered to form the aerosol-

generating substrate. In certain embodiments non-tobacco fibres may be included in sheets of

homogenised tobacco material for use in the aerosol-generating substrate in order to achieve

an appropriate tensile strength.

For example, homogenised sheets of tobacco material for use in the aerosol-generating

substrate may comprise between approximately 1% and approximately 5% non-tobacco fibres

by weight on a dry weight basis.

Preferably, the aerosol-forming substrate comprises an aerosol former.

As used herein, the term 'aerosol former' is used to describe any suitable known

compound or mixture of compounds that, in use, facilitates formation of an aerosol and that is

substantially resistant to thermal degradation at the operating temperature of the aerosol-

generating article.



Suitable aerosol-formers are known in the art and include, but are not limited to:

polyhydric alcohols, such as propylene glycol, triethylene glycol, 1,3-butanediol and glycerine;

esters of polyhydric alcohols, such as glycerol mono-, di- or triacetate; and aliphatic esters of

mono-, di- or polycarboxylic acids, such as dimethyl dodecanedioate and dimethyl

tetradecanedioate

Preferred aerosol formers are polyhydric alcohols or mixtures thereof, such as propylene

glycol, triethylene glycol, 1,3-butanediol and, most preferred, glycerine.

The aerosol-forming substrate may comprise a single aerosol former. Alternatively, the

aerosol-forming substrate may comprise a combination of two or more aerosol formers.

Preferably, the aerosol-forming substrate has an aerosol former content of greater than

5% on a dry weight basis.

The aerosol aerosol-forming substrate may have an aerosol former content of between

approximately 5% and approximately 30% on a dry weight basis.

In a preferred embodiment, the aerosol-forming substrate has an aerosol former content

of approximately 20% on a dry weight basis.

Aerosol-forming substrates comprising gathered sheets of homogenised tobacco for use

in the aerosol-generating article may be made by methods known in the art, for example the

methods disclosed in WO 2012/164009 A2.

In a preferred embodiment sheets of homogenised tobacco material for use in the

aerosol-generating article are formed from a slurry comprising particulate tobacco, guar gum,

cellulose fibres and glycerine by a casting process.

The aerosol-forming element preferably has an external diameter that is approximately

equal to the external diameter of the aerosol-generating article.

Preferably, the aerosol-forming substrate has an external diameter of at least

5 millimetres. The aerosol-forming substrate may have an external diameter of between

approximately 5 millimetres and approximately 12 millimetres, for example of between

approximately 5 millimetres and approximately 10 millimetres or of between approximately

6 millimetres and approximately 8 millimetres. In a preferred embodiment, the aerosol-forming

substrate has an external diameter of 7.2 millimetres +/- 10%.

The aerosol-forming substrate may have a length of between approximately

7 millimetres and approximately 15 mm. In one embodiment, the aerosol-forming substrate

may have a length of approximately 10 millimetres. In a preferred embodiment, the aerosol-

forming substrate has a length of approximately 12 millimetres.

Preferably, the aerosol-forming substrate is substantially cylindrical.

The support element is located immediately downstream of the aerosol-forming

substrate and abuts the aerosol-forming substrate.

The support element may be formed from any suitable material or combination of



materials. For example, the support element may be formed from one or more materials

selected from the group consisting of: cellulose acetate; cardboard; crimped paper, such as

crimped heat resistant paper or crimped parchment paper; and polymeric materials, such as low

density polyethylene (LDPE). In a preferred embodiment, the support element is formed from

cellulose acetate.

The support element may comprise a hollow tubular element. In a preferred

embodiment, the support element comprises a hollow cellulose acetate tube.

The support element preferably has an external diameter that is approximately equal to

the external diameter of the aerosol-generating article.

The support element may have an external diameter of between approximately

5 millimetres and approximately 12 millimetres, for example of between approximately

5 millimetres and approximately 10 millimetres or of between approximately 6 millimetres and

approximately 8 millimetres. In a preferred embodiment, the support element has an external

diameter of 7.2 millimetres +/- 10%.

The support element may have a length of between approximately 5 millimetres and

approximately 15 mm. In a preferred embodiment, the support element has a length of

approximately 8 millimetres.

During insertion of a heating element of an aerosol-generating device into an aerosol-

forming substrate of an aerosol-generating article, a user may be required to apply some force

in order to overcome the resistance of the aerosol-forming substrate of the aerosol-generating

article to insertion of the heating element of the aerosol-generating device. This may damage

one or both of the aerosol-generating article and the heating element of the aerosol-generating

device.

In addition, the application of force during insertion of the heating element of the aerosol-

generating device into the aerosol-forming substrate of the aerosol-generating article may

displace the aerosol-forming substrate within the aerosol-generating article. This may result in

the heating element of the aerosol-generating device not being fully inserted into the aerosol-

forming substrate, which may lead to uneven and inefficient heating of the aerosol-forming

substrate of the aerosol-generating article.

In preferred embodiments, the support element is configured to resist downstream

movement of the aerosol-forming substrate during insertion of the heating element of the

aerosol-generating device into the aerosol-forming substrate of aerosol-generating article.

The insertion force experienced by the aerosol-generating article as it is inserted into the

aerosol-generating device by a user may be divided into three parts: friction force, penetration

force and crush force.

As the aerosol-generating article is initially inserted into the aerosol-generating device

and prior to the heating element of the aerosol-generating device being inserted into the



aerosol-forming substrate of the aerosol-generating article, the insertion force is dominated by

the force required to overcome friction due to interference between the exterior surface of the

aerosol-generating article and the interior surface of the aerosol-generating device. As used

herein, the term 'friction force' is used to describe the maximum insertion force prior to insertion

of the heating element of the aerosol-generating device into the aerosol-forming substrate of the

aerosol-generating article.

As the aerosol-generating article is inserted further into the aerosol-generating device

and prior to the aerosol-generating article reaching a position of maximum insertion, the

insertion force is dominated by the force required to overcome resistance of the aerosol-forming

substrate of the aerosol-generating article to insertion of the heating element of the aerosol-

generating device.

As used herein, the term 'penetration force' is used to describe the maximum insertion

force during insertion of the heating element into the aerosol-forming substrate of the aerosol-

generating article and prior to the aerosol-generating article reaching a position of maximum

insertion.

Once the aerosol-generating article reaches a point of maximum insertion, the insertion

force is dominated by the force required to deform the aerosol-generating article. At the

position of maximum insertion, the extreme upstream end of the aerosol-generating article may

come into contact with a surface, for example a bottom or rear surface, of the aerosol-

generating device, which prevents the aerosol-generating article from being inserted further into

the aerosol-generating device.

As used herein, the term 'crush force' is used to describe the maximum insertion force

after the aerosol-generating article reaches a point of maximum insertion.

The support element of the aerosol-generating article resists the penetration force

experienced by the aerosol-generating article during insertion of a heating element of an

aerosol-generating device into the aerosol-forming substrate.

In one embodiment, the support element is configured to resist a penetration force of at

least 2.5 N during insertion of a heating element of an aerosol-generating device into the

aerosol-forming substrate.

In another embodiment, the support element is configured to resist a penetration force of

at least 4 N during insertion of a heating element of an aerosol-generating device into the

aerosol-forming substrate.

The support element of the aerosol-generating article resists downstream movement of

the aerosol-forming substrate within the aerosol-generating article during insertion of a heating

element of an aerosol-generating device into the aerosol-forming substrate.



This may help to ensure that the heating element of the aerosol-generating device is fully

inserted into the aerosol-forming substrate and so avoid uneven and inefficient heating of the

aerosol-forming substrate of the aerosol-generating article.

Preferably, the support element has a fracture force of at least 40 N, for example at least

45 N or at least 50 N as measured using a standard compression test.

The aerosol-cooling element may be located immediately downstream of the support

element and abut the support element.

The aerosol-cooling element may be located between the support element and a

mouthpiece located at the extreme downstream end of the aerosol-generating article.

The aerosol-cooling element may have a total surface area of between approximately

300 square millimetres per millimetre length and approximately 1000 square millimetres per

millimetre length. In a preferred embodiment, the aerosol-cooling element has a total surface

area of approximately 500 square millimetres per millimetre length.

The aerosol-cooling element may be alternatively termed a heat exchanger.

The aerosol-cooling element preferably has a low resistance to draw. That is, the

aerosol-cooling element preferably offers a low resistance to the passage of air through the

aerosol-generating article. Preferably, the aerosol-cooling element does not substantially affect

the resistance to draw of the aerosol-generating article.

Preferably, the aerosol-cooling element has a porosity of between 50% and 90% in the

longitudinal direction. The porosity of the aerosol-cooling element in the longitudinal direction is

defined by the ratio of the cross-sectional area of material forming the aerosol-cooling element

and the internal cross-sectional area of the aerosol-generating article at the position of the

aerosol-cooling element.

The aerosol-cooling element may alternatively be referred to as a heat exchanger.

The aerosol-cooling element may comprise a plurality of longitudinally extending

channels. The plurality of longitudinally extending channels may be defined by a sheet material

that has been one or more of crimped, pleated, gathered and folded to form the channels. The

plurality of longitudinally extending channels may be defined by a single sheet that has been

one or more of crimped, pleated, gathered and folded to form multiple channels. Alternatively,

the plurality of longitudinally extending channels may be defined by multiple sheets that have

been one or more of crimped, pleated, gathered and folded to form multiple channels.

It is preferred that airflow through the aerosol-cooling element does not deviate to a

substantive extent between adjacent channels. In other words, it is preferred that the airflow

through the aerosol-cooling element is in a longitudinal direction along a longitudinal channel,

without substantive radial deviation. In some embodiments, the aerosol-cooling element is

formed from a material that has a low porosity, or substantially no-porosity other than the

longitudinally extending channels. For example, the aerosol-cooling element may be formed



from a sheet material having low porosity or substantially no porosity that has been one or more

of crimped, pleated, gathered and folded to form the channels.

In some embodiments, the aerosol-cooling element may comprise a gathered sheet of

material selected from the group consisting of metallic foil, polymeric material, and substantially

non-porous paper or cardboard. In some embodiments, the aerosol-cooling element may

comprise a gathered sheet of material selected from the group consisting of polyethylene (PE),

polypropylene (PP), polyvinylchloride (PVC), polyethylene terephthalate (PET), polylactic acid

(PLA), cellulose acetate (CA), and aluminium foil.

In a preferred embodiment, the aerosol-cooling element comprises a gathered sheet of

biodegradable material. For example, a gathered sheet of non-porous paper or a gathered

sheet of biodegradable polymeric material, such as polylactic acid or a grade of Mater-Bi® (a

commercially available family of starch based copolyesters).

In a particularly preferred embodiment, the aerosol-cooling element comprises a

gathered sheet of polylactic acid.

The aerosol-cooling element may be formed from a gathered sheet of material having a

specific surface area of between approximately 10 square millimetres per milligram and

approximately 100 square millimetres per milligram weight. In some embodiments, the aerosol-

cooling element may be formed from a gathered sheet of material having a specific surface area

of approximately 35 mm2/mg.

When an aerosol that contains a proportion of water vapour is drawn through the

aerosol-cooling element, some of the water vapour may condense on a surface of the aerosol-

cooling element. In such cases, it is preferred that the condensed water remains in droplet form

on the surface of the aerosol-cooling element rather than being absorbed into the aerosol-

cooling element. Thus, it is preferred that the aerosol-cooling element is formed from material

that is substantially non-porous or substantially non-absorbent to water.

The aerosol-cooling element may act to cool the temperature of a stream of aerosol

drawn through the aerosol-cooling element by means of thermal transfer. Components of the

aerosol will interact with the aerosol-cooling element and loose thermal energy.

The aerosol-cooling element may act to cool the temperature of a stream of aerosol

drawn through the aerosol-cooling element by undergoing a phase transformation that

consumes heat energy from the aerosol stream. For example, the aerosol-cooling element may

be formed from a material that undergoes an endothermic phase transformation such as melting

or a glass transition.

The aerosol-cooling element may act to lower the temperature of a stream of aerosol

drawn through the aerosol-cooling element by causing condensation of components such as

water vapour from the aerosol stream. Due to condensation, the aerosol stream may be drier

after passing through the aerosol-cooling element. In some embodiments, the water vapour



content of an aerosol stream drawn through the aerosol-cooling element may be lowered by

between approximately 20% and approximately 90%. The user may perceive the temperature

of a drier aerosol to be lower than the temperature of a moister aerosol of the same actual

temperature.

In some embodiments, the temperature of an aerosol stream may be lowered by more

than 10 degrees Celsius as it is drawn through the aerosol-cooling element. In some

embodiments, the temperature of an aerosol stream may be lowered by more than 15 degrees

Celsius or more than 20 degrees Celsius as it is drawn through the aerosol-cooling element.

In some embodiments, the aerosol-cooling element removes a proportion of the water

vapour content of an aerosol drawn through the aerosol-cooling element. In some

embodiments, a proportion of other volatile substances may be removed from the aerosol

stream as the aerosol is drawn through the aerosol-cooling element. For example, in some

embodiments a proportion of phenolic compounds may be removed from the aerosol stream as

the aerosol is drawn through the aerosol-cooling element.

Phenolic compounds may be removed by interaction with the material forming the

aerosol-cooling element. For example, the aerosol-cooling element may be formed from a

material that adsorbs the phenolic compounds (for example phenols and cresols).

Phenolic compounds may be removed by interaction with water droplets condensed on

the surface of the aerosol-cooling element.

As noted above, the aerosol-cooling element may be formed from a sheet of suitable

material that has been one or more of crimped, pleated, gathered or folded to define a plurality

of longitudinally extending channels. A cross-sectional profile of such an aerosol-cooling

element may show the channels as being randomly oriented. The aerosol-cooling element may

be formed by other means. For example, the aerosol-cooling element may be formed from a

bundle of longitudinally extending tubes. The aerosol-cooling element may be formed by

extrusion, molding, lamination, injection, or shredding of a suitable material.

The aerosol-cooling element may comprise an outer tube or wrapper that contains or

locates the longitudinally extending channels. For example, a pleated, gathered, or folded

sheet material may be wrapped in a wrapper material, for example a plug wrapper, to form the

aerosol-cooling element. In some embodiments, the aerosol-cooling element comprises a

sheet of crimped material that is gathered into a rod-shape and bound by a wrapper, for

example a wrapper of filter paper.

The aerosol-cooling element preferably has an external diameter that is approximately

equal to the external diameter of the aerosol-generating article.

The aerosol-cooling element may have an external diameter of a diameter of between

approximately 5 millimetres and approximately 10 millimetres, for example of between

approximately 6 millimetres and approximately 8 millimetres. In a preferred embodiment, the



aerosol-cooling element has an external diameter of 7.2 millimetres +/- 10%.

The aerosol-cooling element may have a length of between approximately 5 millimetres

and approximately 25 mm. In a preferred embodiment, the aerosol-cooling element has a

length of approximately 18 millimetres.

In some embodiments, the aerosol-cooling element may comprise a gathered sheet of

material selected from the group consisting of metallic foil, polymeric material, and substantially

non-porous paper or cardboard. In some embodiments, the aerosol-cooling element may

comprise a gathered sheet of material selected from the group consisting of polyethylene (PE),

polypropylene (PP), polyvinylchloride (PVC), polyethylene terephthalate (PET), polylactic acid

(PLA), cellulose acetate (CA), and aluminium foil.

In a preferred embodiment, the aerosol-cooling element comprises a gathered sheet of

biodegradable polymeric material, such as polylactic acid or a grade of Mater-Bi® (a

commercially available family of starch based copolyesters).

In a particularly preferred embodiment, the aerosol-cooling element comprises a

gathered sheet of polylactic acid.

The aerosol-generating article may comprise a volatile flavour-generating component

located in the aerosol-cooling element. For example, the aerosol-generating article may

comprise a volatile flavour-generating component located in a longitudinally extending channel

of the aerosol-cooling element.

As used herein the term 'volatile flavour component' is used to describe any volatile

component that is added to an aerosol-generating article in order to provide a flavour.

The volatile flavour-generating component may be in the form of a liquid or a solid. The

volatile flavour-generating compound may be coupled to, or otherwise associated with, a

support element. The volatile flavour-generating component may comprise menthol.

As used herein, the term 'menthol' is used to describe the compound 2-isopropyl-5-

methylcyclohexanol in any of its isomeric forms.

Menthol may be used in solid or liquid form. In solid form, menthol may be provided as

particles or granules. The term 'solid menthol particles' may be used to describe any granular

or particulate solid material comprising at least approximately 80% menthol by weight.

Preferably, 1.5 mg or more of the volatile flavour generating component is included in

the aerosol-generating article.

The volatile flavour-generating component may be coupled to a fibrous support element.

The fibrous support element may be any suitable substrate or support for locating, holding, or

retaining the flavour-generating component. The fibrous support element may be, for example,

a paper support. Such a paper support may be saturated with a liquid component such as liquid

menthol. The fibrous support may be, for example, a thread or twine. Such a thread or twine

may be saturated in a liquid component such as liquid menthol. Alternatively, such a thread or



twine may be threaded to or otherwise coupled to a solid flavour generating component. For

example, solid particles of menthol may be coupled to a thread.

Preferably the volatile flavour-generating component is supported by an elongate fibrous

support element, such as a thread or twine. Preferably, the volatile flavour-generating

component is disposed radially inward from an inner surface of the outer wrapper within the

aerosol-generating article with the longitudinal axis of the elongate fibrous support element

disposed substantially parallel to the longitudinal axis of the aerosol-generating article.

The aerosol-generating article may comprise a mouthpiece located at thedownstream

end of the aerosol-generating article.

The mouthpiece may be located immediately downstream of the aerosol-cooling element

and abut the aerosol-cooling element.

The mouthpiece may comprise a filter. The filter may be formed from one or more

suitable filtration materials. Many such filtration materials are known in the art. In one

embodiment, the mouthpiece may comprise a filter formed from cellulose acetate tow.

The mouthpiece preferably has an external diameter that is approximately equal to the

external diameter of the aerosol-generating article.

The mouthpiece may have an external diameter of a diameter of between approximately

5 millimetres and approximately 10 millimetres, for example of between approximately

6 millimetres and approximately 8 millimetres. In a preferred embodiment, the mouthpiece has

an external diameter of 7.2 millimetres +/- 10%.

The mouthpiece may have a length of between approximately 5 millimetres and

approximately 20 millimetres. In a preferred embodiment, the mouthpiece has a length of

approximately 14 millimetres.

The mouthpiece may have a length of between approximately 5 millimetres and

approximately 14 millimetres. In a preferred embodiment, the mouthpiece has a length of

approximately 7 millimetres.

The aerosol-forming substrate, the support element and the aerosol-cooling element and

any other elements of the aerosol-generating article, such as the front-plug and mouthpiece

where present, are circumscribed by an outer wrapper. The outer wrapper may be formed from

any suitable material or combination of materials.

Preferably, the outer wrapper is a cigarette paper.

A downstream end portion of the outer wrapper may be circumscribed by a band of

tipping paper.

The appearance of the aerosol-generating article may simulate the appearance of a

conventional lit-end cigarette.

The aerosol-generating article may have an external diameter of between approximately

5 millimetres and approximately 12 millimetres, for example of between approximately



6 millimetres and approximately 8 millimetres. In a preferred embodiment, the aerosol-

generating article has an external diameter of 7.2 millimetres +/- 10%.

The aerosol-generating article may have a total length of between approximately

30 millimetres and approximately 100 millimetres. In a preferred embodiment, the aerosol-

generating article has a total length of approximately 45 millimetres.

The aerosol-generating device may comprise: a housing; a heating element; an

electrical power supply connected to the heating element; and a control element configured to

control the supply of power from the power supply to the heating element.

The housing may define a cavity surrounding the heating element, the cavity configured

to receive the aerosol-generating article.

Preferably, the aerosol-generating device is a portable or handheld aerosol-generating

device that is comfortable for a user to hold between the fingers of a single hand.

The aerosol-generating device may be substantially cylindrical in shape

The aerosol-generating device may have a length of between approximately 70

millimetres and approximately 120 millimetres.

The device may include other heaters in addition to the internal heating element that is

inserted into the aerosol-forming substrate of the aerosol-generating article.

The power supply may be any suitable power supply, for example a DC voltage source

such as a battery. In one embodiment, the power supply is a Lithium-ion battery. Alternatively,

the power supply may be a Nickel-metal hydride battery, a Nickel cadmium battery, or a Lithium

based battery, for example a Lithium-Cobalt, a Lithium-Iron-Phosphate, Lithium Titanate or a

Lithium-Polymer battery.

The control element may be a simple switch. Alternatively the control element may be

electric circuitry and may comprise one or more microprocessors or microcontrollers.

The aerosol-generating system may comprise an aerosol-generating device and one or

more aerosol-generating articles configured to be received in the cavity of the aerosol-

generating device.

The heating element of the aerosol-generating device may be any suitable heating

element capable of being inserted into the aerosol-forming substrate of the aerosol-generating

article. For example, the heating element may be in the form of a pin or blade.

The heating element may have a tapered, pointed or sharpened end to facilitate

insertion of the heating element into the aerosol-forming substrate of the aerosol-generating

article.

The resistance to draw (RTD) of the aerosol-generating article after insertion of the

heating element may be between approximately 80 mm WG and approximately 140 mm WG.

As used herein, resistance to draw is expressed with the units of pressure 'mm WG' or

'mm of water gauge' and is measured in accordance with ISO 6565:2002.



Features described in relation to one aspect or embodiment may also be applicable to

other aspects and embodiments. For example, features described in relation to aerosol-

generating articles and aerosol-generating systems described above may also be used in

conjunction with methods of using aerosol-generating articles and aerosol-generating systems

described above.

Specific embodiments will now be described with reference to the figures, in which:

Figure 1 is a schematic cross-sectional diagram of an embodiment of an aerosol-

generating article for use with an aerosol generating-device comprising a heating element;

Figure 2 is a schematic cross-sectional diagram of an embodiment of an aerosol-

generating system comprising an electrically heated aerosol-generating device comprising a

heating element and an aerosol-generating article according to the embodiment illustrated in

Figure 1; and

Figure 3 is a schematic cross-sectional diagram of the electrically heated aerosol

generating device illustrated in Figure 2 ;

Figure 1 illustrates an aerosol-generating article 10 according to a preferred

embodiment. The aerosol-generating article 10 comprises four elements arranged in coaxial

alignment: an aerosol-forming substrate 20, a support element 30, an aerosol-cooling element

40, and a mouthpiece 50. These four elements are arranged sequentially and are

circumscribed by an outer wrapper 60 to form the aerosol-generating article 10. The aerosol-

generating 10 has a proximal or mouth end 70, which a user inserts into his or her mouth during

use, and a distal end 80 located at the opposite end of the aerosol-generating article 10 to the

mouth end 70.

In use air is drawn through the aerosol-generating article by a user from the distal end

80 to the mouth end 70. The distal end 80 of the aerosol-generating article may also be

described as the upstream end of the aerosol-generating article 10 and the mouth end 70 of the

aerosol-generating article 10 may also be described as the downstream end of the aerosol-

generating article 10. Elements of the aerosol-generating article 10 located between the mouth

end 70 and the distal end 80 can be described as being upstream of the mouth end 70 or,

alternatively, downstream of the distal end 80.

The aerosol-forming substrate 20 is located at the extreme distal or upstream end of the

aerosol-generating article 10. In the embodiment illustrated in Figure 1, aerosol-forming

substrate 20 comprises a gathered sheet of crimped homogenised tobacco material

circumscribed by a wrapper. The crimped sheet of homogenised tobacco material comprises

comprising glycerine as an aerosol-former.

The support element 30 is located immediately downstream of the aerosol-forming

substrate 20 and abuts the aerosol-forming substrate 20. In the embodiment shown in Figure 1,

the support element is a hollow cellulose acetate tube. The support element 30 locates the



aerosol-forming substrate 20 at the extreme distal end 80 of the aerosol-generating article 10 so

that it can be penetrated by a heating element of an aerosol-generating device. As described

further below, the support element 30 acts to prevent the aerosol-forming substrate 20 from

being forced downstream within the aerosol-generating article 10 towards the aerosol-cooling

element 40 when a heating element of an aerosol-generating device is inserted into the aerosol-

forming substrate 20. The support element 30 also acts as a spacer to space the aerosol-

cooling element 40 of the aerosol-generating article 10 from the aerosol-forming substrate 20.

The aerosol-cooling element 40 is located immediately downstream of the support

element 30 and abuts the support element 30. In use, volatile substances released from the

aerosol-forming substrate 20 pass along the aerosol-cooling element 40 towards the mouth end

70 of the aerosol-generating article 10. The volatile substances may cool within the aerosol-

cooling element 40 to form an aerosol that is inhaled by the user. In the embodiment illustrated

in Figure 1, the aerosol-cooling element comprises a crimped and gathered sheet of polylactic

acid circumscribed by a wrapper 90. The crimped and gathered sheet of polylactic acid defines

a plurality of longitudinal channels that extend along the length of the aerosol-cooling element

40.

The mouthpiece 50 is located immediately downstream of the aerosol-cooling element

40 and abuts the aerosol-cooling element 40. In the embodiment illustrated in Figure 1, the

mouthpiece 50 comprises a conventional cellulose acetate tow filter of low filtration efficiency.

To assemble the aerosol-generating article 10, the four elements described above are

aligned and tightly wrapped within the outer wrapper 60. In the embodiment illustrated in Figure

1, the outer wrapper is a conventional cigarette paper. As shown in Figure 1, an optional row of

perforations is provided in a region of the outer wrapper 60 circumscribing the support element

30 of the aerosol-generating article 10.

In the embodiment illustrated in Figure 1, a distal end portion of the outer wrapper 60 of

the aerosol-generating article 10 is circumscribed by a band of tipping paper (not shown).

The aerosol-generating article 10 illustrated in Figure 1 is designed to engage with an

aerosol-generating device comprising a heating element in order to be smoked or consumed by

a user. In use, the heating element of the aerosol-generating device heats the aerosol-forming

substrate 20 of the aerosol-generating article 10 to a sufficient temperature to form an aerosol,

which is drawn downstream through the aerosol-generating article 10 and inhaled by the user.

Figure 2 illustrates a portion of an aerosol-generating system 100 comprising an aerosol-

generating device 110 and an aerosol-generating article 10 according to the embodiment

described above and illustrated in Figure 1.

The aerosol-generating device comprises a heating element 120. As shown in Figure 2 ,

the heating element 120 is mounted within an aerosol-generating article receiving chamber of

the aerosol-generating device 110. In use, the user inserts the aerosol-generating article 10



into the aerosol-generating article receiving chamber of the aerosol-generating device 110 such

that the heating element 120 is directly inserted into the aerosol-forming substrate 20 of the

aerosol-generating article 10 as shown in Figure 2 . In the embodiment shown in Figure 2 , the

heating element 120 of the aerosol-generating device 110 is a heater blade.

The aerosol-generating device 110 comprises a power supply and electronics (shown in

Figure 3) that allow the heating element 120 to be actuated. Such actuation may be manually

operated or may occur automatically in response to a user drawing on an aerosol-generating

article 10 inserted into the aerosol-generating article receiving chamber of the aerosol-

generating device 110. A plurality of openings is provided in the aerosol-generating device to

allow air to flow to the aerosol-generating article 10; the direction of air flow is illustrated by

arrows in Figure 2 .

The support element 40 of the aerosol-generating article 10 resists the penetration force

experienced by the aerosol-generating article 10 during insertion of the heating element 120 of

the aerosol-generating device 110 into the aerosol-forming substrate 20. The support element

40 of the aerosol-generating article 10 thereby resists downstream movement of the aerosol-

forming substrate within the aerosol-generating article 10 during insertion of the heating element

of the aerosol-generating device into the aerosol-forming substrate.

Once the internal heating element 120 is inserted into the aerosol-forming substrate 10

actuated of the aerosol-generating article 10 and actuated, the aerosol-forming substrate 20 of

the aerosol-generating article 10 is heated to a temperature of approximately 375 degrees

Celsius by the heating element 120 of the aerosol-generating device 110. At this temperature,

volatile compounds are evolved from the aerosol-forming substrate 20 of the aerosol-generating

article 10. As a user draws on the mouth end 70 of the aerosol-generating article 10, the

volatile compounds evolved from the aerosol-forming substrate 20 are drawn downstream

through the aerosol-generating article 10 and condense to form an aerosol that is drawn

through the mouthpiece 50 of the aerosol-generating article 10 into the user's mouth.

As the aerosol passes downstream thorough the aerosol-cooling element 40, the

temperature of the aerosol is reduced due to transfer of thermal energy from the aerosol to the

aerosol-cooling element 40. When the aerosol enters the aerosol-cooling element 40, its

temperature is approximately 60 degrees Celsius. Due to cooling within the aerosol-cooling

element 40, the temperature of the aerosol as it exits the aerosol-cooling element is

approximately 40 degrees Celsius.

In Figure 3 , the components of the aerosol-generating device 110 are shown in a

simplified manner. Particularly, the components of the aerosol-generating device 110 are not

drawn to scale in Figure 1. Components that are not relevant for the understanding of the

embodiment have been omitted to simplify Figure 3 .



As shown in Figure 3 , the aerosol-generating device 110 comprises a housing 130. The

heating element 120 is mounted within an aerosol-generating article receiving chamber within

the housing 130. The aerosol-generating article 10 (shown by dashed lines in Figure 3) is

inserted into the aerosol-generating article receiving chamber within the housing 130 of the

aerosol-generating device 110 such that the heating element 120 is directly inserted into the

aerosol-forming substrate 20 of the aerosol-generating article 10.

Within the housing 130 there is an electrical energy supply 140, for example a

rechargeable lithium ion battery. A controller 150 is connected to the heating element 120, the

electrical energy supply 140, and a user interface 160, for example a button or display. The

controller 150 controls the power supplied to the heating element 120 in order to regulate its

temperature.

Although the support element of the aerosol-generating article according to the

embodiment described above and illustrated in Figure 1 is formed from cellulose acetate, it will

be appreciated that this is not essential and that aerosol-generating articles according to other

embodiments may comprise support elements formed from other suitable materials or

combination of materials.

Similarly, although the aerosol-generating article according to the embodiment described

above and illustrated in Figure 1 comprises an aerosol-cooling element comprising a crimped

and gathered sheet of polylactic acid, it will be appreciated that this is not essential and that

aerosol-generating articles according to other embodiments may comprise other aerosol-cooling

elements.

Furthermore, although the aerosol-generating article according to the embodiment

described above and illustrated in Figure 1 has four elements circumscribed by an outer

wrapper, it will be appreciated than this is not essential and that aerosol-generating articles

according to other embodiments may comprise additional elements or fewer elements.

It will also be appreciated that while the four elements of the aerosol-generating article

according to the embodiment described above and illustrated in Figure 1 are circumscribed by

an outer wrapper of conventional cigarette paper, this is not essential and that the elements of

aerosol-generating articles according to other embodiments may be circumscribed by other

outer wrappers.

It will further be appreciated that dimensions provided for elements of the aerosol-

generating article according to the embodiment described above and illustrated in Figure 1 and

parts of the aerosol-generating device according to the embodiment described above and

illustrated in Figure 2 are merely exemplary, and that suitable alternative dimensions may be

chosen.

The exemplary embodiments described above are not limiting. Other embodiments

consistent with the exemplary embodiments described above will be apparent to those skilled in



the art.



CLAIMS:

1. An aerosol-generating article for use with an aerosol-generating device comprising a

heating element, the aerosol-generating article comprising:

an aerosol-forming substrate;

a support element located immediately downstream of the aerosol-forming substrate;

an aerosol-cooling element located downstream of the support element; and

an outer wrapper circumscribing the aerosol-forming substrate, the support element and

the aerosol-cooling element,

wherein the support element abuts the aerosol-forming substrate.

2 . An aerosol-generating article according to claim 1 wherein the aerosol-forming substrate

is located at an extreme upstream end of the aerosol-generating article.

3 . An aerosol-generating article according to claim 1 further comprising:

a front plug upstream of the aerosol-forming substrate,

wherein the outer wrapper circumscribes the front plug and the front plug is penetrable

by a heating element of an aerosol-generating device.

4 . An aerosol-generating article according to any one of claims 1 to 3 wherein the aerosol-

forming substrate comprises a gathered sheet of homogenised tobacco material.

5 . An aerosol-generating article according to claim 4 wherein the sheet of homogenised

tobacco material is crimped.

6 . An aerosol-generating article according to any of claims 1 to 5 wherein the support

element comprises a hollow tubular element.

7 . An aerosol-generating article according to claim 6 wherein the support element

comprises a hollow cellulose acetate tube.

8 . An aerosol-generating article according to one of claims 1 to 7 wherein the aerosol-

cooling element is located immediately downstream of the support element and abuts the

support element.

9 . An aerosol-generating article according to claim 8 wherein the aerosol-cooling element

comprises a gathered sheet of biodegradable polymeric material.



10. An aerosol-generating article according to claim 9 wherein the aerosol-cooling element

comprises a gathered sheet of polylactic acid.

11. An aerosol-generating article according to any one of claims 1 to 9 further comprising:

a mouthpiece located at an extreme downstream end of the aerosol-generating article,

wherein the outer wrapper circumscribes the mouthpiece.

12. An aerosol-generating article according to claims 10 wherein the mouthpiece comprises

a plug of cellulose acetate tow.

13. A method of using an aerosol-generating article according to any one of claims 1 to 12

with an aerosol-generating device comprising a heating element, the method comprising the

steps of:

inserting the heating element of the aerosol-generating device into the aerosol-forming

substrate of the aerosol-generating article;

raising the temperature of the heating element of the aerosol-generating device to heat

the aerosol-forming substrate of the aerosol-generating article to generate an aerosol; and

withdrawing the heating element of the aerosol-generating device from the aerosol-

forming substrate of the aerosol-generating article.

14. An aerosol-generating system comprising:

an aerosol-generating device comprising a heating element; and

an aerosol-generating article for use with the aerosol-generating device, the aerosol-

generating article comprising:

an aerosol-forming substrate;

a support element located immediately downstream of the aerosol-forming

substrate;

an aerosol-cooling element located downstream of the support element; and

an outer wrapper circumscribing the aerosol-forming substrate, the support

element and the aerosol-cooling element,

wherein the support element abuts the aerosol-forming substrate and the

aerosol-forming substrate is penetrable by the heating element of the aerosol-generating

device.



15. A method of using an aerosol-generating system according to claim 14, the method

comprising the steps of:

inserting the heating element of the aerosol-generating device into the aerosol-forming

substrate of the aerosol-generating article;

raising the temperature of the heating element of the aerosol-generating device to heat

the aerosol-forming substrate of the aerosol-generating article to generate an aerosol; and

withdrawing the heating element of the aerosol-generating device from the aerosol-

forming substrate of the aerosol-generating article.
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