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Aerosol-Forming Member

Field of the Invention
The invention relates to an aerosol-forming member for an aerosol delivery device. The
invention also relates to an aerosol delivery device component comprising the aerosol-

forming member according to the invention, and an aerosol delivery device comprising said

aerosol delivery device component.

Background

An aerosol delivery device is a device used for delivering substances into the body via the
lungs. One type of aerosol delivery device forms a vapour of a solution in which the
substances are dissolved. This vapour condenses within the aerosol delivery device as it
mixes with air so as to form droplets or aerosol which is suitable for inhalation. These
aerosol delivery devices may comprise a heating element that is configured to evaporate the
solution held within the aerosol delivery device so as to form said aerosol. Alternatively,

some aerosol delivery devices may utilise piezo atomizers to generate the aerosol.

Summary

According to the invention, there is provided an aerosol-forming member comprising a
sheet of material configured to wick and to heat a solution, the sheet of material comprising
a non-planar inner major surface having a capillary structure configured to emit vapour

during use, and an outer major surface that is configured to emit less vapour than the inner
major surface during use, wherein the inner major surface of the aerosol-forming member

forms a channel, and wherein the sheet of material is formed from a heatable material such

that it is configured to be electrically heated.

In one embodiment, the sheet of material is non-planar. The sheet of material may have a

U-shaped, Q-shaped or V-shaped cross-section. Alternatively, the sheet of material may

have a partial polygonal cross-section.

In one embodiment, the capillary structure extends throughout the whole sheet of material.

CA 2935107 2017-10-13
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In another embodiment, the sheet of material comprises a first layer that is formed from the
heatable material and a second layer comprising the capillary structure, wherein the first

layer forms the outer major surface and the second layer forms the inner major surtace.

In one embodiment, the inner and the outer major surfaces may be porous, and the pore
size of the outer major surface is smaller than the pore size of the inner major surface such

that the amount of vapour emitted from the outer major surface is less compared to the

inner major surface when in use.

In one embodiment, the outer major surface is non-porous such that the amount of vapour

emitted from the outer major surface is less compared to the inner major surface when in

use.

In another embodiment, the aerosol-forming member further comprises a cover located
against the outer major surface such that the amount of vapour emitted from said outer

major surface is less compared to the inner major surface when in use.

In yet another embodiment, the outer major surface is vapour impermeable.

According to another aspect of the invention, there is provided an aerosol delivery device
component comprising an air inlet and an air outlet fluidly communicating via an aerosol
chamber defined by chamber walls, and an aerosol-forming member as described above

which is at least partially located in the aerosol chamber. In another embodiment, the whole

aerosol-forming member is located in the aerosol chamber.

In one embodiment, the aerosol-forming member is positioned within the aerosol chamber
such that the outer and inner major surfaces are aligned with a direction of flow of air

through the aerosol chamber.

In another embodiment, the chamber walls comprise a chamber side wall wherein at least a

portion of the chamber side wall follows the contour of the outer major surface of the sheet

of maternial.

CA 2935107 2017-10-13
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The sheet of material may comprise two opposing ends that are attached to one of the
chamber walls such that the sheet of material and said chamber wall are forming a

passage disposed in the aerosol chamber.

In one embodiment, the chamber walls may at least partially comprise a heat shield.

According to yet another aspect of the invention, there is provided an aerosol delivery

device comprising an acrosol delivery device component as described above or an

aerosol-forming member as described above,

In a broad aspect of the present invention, there is disclosed an aerosol-forming

member comprising a non-planar sheet of material configured to wick and to heat a

solution, the sheet of material comprising an inner major surface having a capillary
structure configured to emit vapour during use, and an outer major surface configured
to emit vapour during use, wherein the sheet of material is configured to provide an
aerosol adjacent to the inner major surface with an aerosol density that is greater than

that of an aerosol provided adjacent the outer major surface.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only, with

reference to the accompanying drawings in which:

Figure 1 shows a cross-sectional side view of an aerosol delivery device comprising an
aerosol-forming member according to an embodiment of the invention;

Figure 2 shows a cross-sectional side view of an aerosol delivery device component
comprising an aerosol-forming member according to an embodiment of the invention;
Figure 3 shows a cross-sectional view of the aerosol delivery device along the line X-X
of Figure 2;

Figure 4 shows a perspective view of the aerosol-forming member of Figure 1;

Figure 5 shows a cross-sectional view of an aerosol delivery device comprising an
aerosol-forming member according to another embodiment of the invention;

Figure 6 shows a cross-sectional view of an aerosol delivery device comprising an
aerosol-forming member according to yet another embodiment of the invention;
Figure 7 shows a cross-sectional view of an aerosol delivery device comprising an

aerosol-forming member according to a further embodiment of the invention.
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Figure 8 shows a cross-sectional side view of an aerosol delivery device according to-
another embodiment of the invention;

Figure g shows a cross-sectional view of the aerosol delivery device along the line X-X
of figure 8, the aerosol delivery device comprises an aerosol-forming member according
to an embodiment of the invention;

Figure 10 shows a cross-sectional view of an aerosol delivery device according to
another embodiment of the invention;

Figure 11 shows a cross-sectional view of an aerosol delivery device according to yet
another embodiment of the invention;

Figure 12 shows a cross-sectional view of an aerosol delivery device according to a
further embodiment of the invention; and

Figure 13 shows a cross-sectional view of an aerosol delivery device according to

another embodiment of the invention.

Detailed Description

Referring now to figure 1, an aerosol delivery device 1 according to the present
invention is disclosed. The aerosol delivery device comprises an aerosol delivery device
component 1, and an energy store component 1”. The aerosol delivery device
component 1’ is removably attachable to the energy store component 17, however it is
envisaged that in an alternative embodiment, the aerosol delivery device component 17
and the energy store component 1” are inseparable such that they form as a single

component.

The aerosol delivery device component 1’ may be disposable and the energy store
component 1” may be reusable. However, it is envisaged that when the two components
are formed as a single component then the aerosol delivery device may be disposable or

reusable.

The energy source component 1” comprises a housing holding a battery 15 and an
electric circuitry 31 as shown in figure 1. It should be appreciated that an alternative

power source to a battery may be used.

The aerosol delivery device component 1’ is shown in greater detail in Figure 2 and it
comprises a housing 2 formed with a mouthpiece 3 at one end and an attachment end

formed with a connecting passage 35 at the opposite end. The connecting passage 35
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electrically connects components held in the aerosol delivery device component 1° with

the battery 15 disposed in the energy store component 1” via the electric circuitry 31.

The housing 2 is further formed with an air passage extending through the aerosol
delivery device component 1. The air passage comprises an air inlet 5, plenum chamber
4, chamber inlet 33, aerosol chamber 6, chamber outlet 28 and outlet aperture 7. In
use air is drawn in through the air inlet 5, into the plenum chamber 4, then to the
chamber inlet 33 which supplies the air into the aerosol chamber 6, the air then exits
the aerosol chamber 6 via chamber outlet 28 and leaves the aerosol delivery device

component 1’ via the outlet aperture 7 formed in the mouthpiece 3.

Figure g illustrates a cross-sectional view of the aerosol delivery device component 1
along line X-X shown in Figure 2. As can be seen in Figure 3, the aerosol chamber 6 is
located in the centre of the housing and is defined by chamber walls. The chamber walls
comprise two partitioning walls 8, a chamber side wall 32 and a support plate 20 as
explained in more detail below. An aerosol-forming member 10A according to an
embodiment of the invention is located in the aerosol chamber 6. On opposite sides ot

each partitioning walls 8 relative to the aerosol chamber 6, are two solution reservoirs 9

configured to contain a solution.

According to one embodiment of the invention, the aerosol-forming member 10A may
comprise a sheet of material having a single layer that is configured to wick and heat a
solution. Thus, the sheet of material can absorb solution from the solution reservoirs 9
and thereafter heat it up so that it evaporates and forms a vapour. The sheet of material
is sheet-like in nature and has a rectangular shape. However, it should be understood
that the sheet of material may be of any shape, for example, circular, oval or square.
The sheet of material comprises inner and outer major surfaces 23A, 23B. The sheet of
material may comprise an open-pored structure, foam structure, mesh structure or
interconnecting network of pores, all of which form a capillary structure. The capillary
structure enables the aerosol-forming member 10A to wick or absorb a solution. The

term “capillary structure” used herein is to be understood as a structure through which

liquid or a solution can travel as a result of capillary action.

In one embodiment of the aerosol-forming member 10A, the sheet of material may be

made of a porous granular, fibrous or flocculent sintered metal(s) so as to form said

capillary structure. In another embodiment, the sheet of material comprises an open-
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pored metallic foam or a group of layers of wire mesh or calendered wire mesh which
also form a capillary structures. The sheet of material may be made of stainless steel. It
is envisaged that a thin support layer (not shown) may be sintered onto one or both of
the inner and outer major surfaces 234, 23B. Such a support layer may be formed from

a wire mesh made of stainless steel.

The capillary structure is exposed at least on the inner major surface 23A of the
aerosol-forming member 10A. For example, the aerosol-forming member 10A may be
formed with a capillary structure that extends throughout the whole aerosol-forming
member 10A such that it is exposed on both inner and outer major surfaces 234, 23B of
the sheet of material. In another embodiment, the aerosol-forming member 10A is
configured such that the capillary structure does not extend throughout the whole
aerosol-forming member 10A. For example, the capillary structure may only be exposed

on the inner major surface 23A or a section of the inner major surface 23A.

The outer major surface 23B of the sheet of material is configured to emit less vapour
than the inner major surface 23A during use. This may be achieved by sealing the outer
major surface 23B, for example, by locating a cover 12 against the outer major surtace.
The cover 12 may comprise of a thin layer made of a dielectric/non-conductive
material. Alternatively, the outer major surface 23B itself may bc modified
appropriately, for example, by making it non-porous or by configuring it such that it

has a smaller pore size than the inner major surface 23A.

The material from which the sheet of material is formed is heatable in that it comprises
sufficient electrical resistivity so that when current is passed through, the sheet of
material heats up to a temperature sufficient to cause the solution held in the capillary
structure to evaporate or vaporise. In the embodiments as described above wherein the
capillary structure extends throughout the whole sheet of material, the sheet of material
can be considered to comprise a heating element formed with a capillary structure such
that the heating element and the capillary structure are integrated and form a single
entity or unit, and the sheet of material can be described as comprising a heating

element and a wick that are arranged in the same surface.

In an alternative un-illustrated embodiment, the sheet of material may comprise a
plurality of layers, for example it may comprise any combination of the aforementioned

structures and materials, e.g. by providing multiple layers of different structures/
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materials, the layers being joined together, e.g. by sintering. One such alternative un-

illustrated embodiment will now be described in more detail.

The aerosol-forming member comprises a sheet of material that is sheet-like in nature
and formed from a plurality of layers. The sheet of material comprises a non-porous
heatable first layer acting as a heating element and a second layer providing the
capillary structure. The first layer is formed from a material that is configured to be
heated up and may comprise a metal foil, it may be made of stainless steel or nickel
chromium alloys. The second layer is formed with an open-pored structure, foam
structure, mesh structure or interconnecting network of pores, all of which form a
capillary structure, The capillary structure enables the aerosol-forming member 10A to
wick or absorb a solution. This second layer may comprise a fibre web or fabric made ot
glass fibres, glass fibre yarns or any other non-conductive and inert, thus relatively
non-heatable fibre materials. In this embodiment the sheet of material can be described
as comprising a heating element and a wick that are arranged in parallel surfaces and

are connected to each other. The second layer acts as a wick.

The first layer (heating element) and the second layer (wick having a capillary
structure) are laid on top of each other so as to form a sheet of material having two
opposing inner and outer major surfaces, wherein the capillary structure is exposed on
the inner major surface. The layers may be connected to each other by mechanical or

chemical means or by a heat treatment. In one embodiment, the layers are sintered to

one another.

In an alternative embodiment both the first and the second layers may be made of a
heatable material. For instance, the second layer may be made of a homogenous,
granular, fibrous or flocculent sintered metal(s) or comprise an open-pored metallic
foam or a wire mesh structure all of which form said capillary structure. In this
embodiment the sheet of material can be described as comprising a heating element

and a wick that are arranged in the same surface and in parallel surfaces.

In another embodiment, the first and second layers may be made of porous heatable
material(s), such that both layers are configured to heat and wick a solution. In this
embodiment the sheet of material can be described as comprising a heating clement

and a wick that are arranged in the same surface and in parallel surfaces.
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In a further alternative un-illustrated embodiment, the sheet of material comprises a
porous first layer having small sized pores and a second porous layer having larger
sized pores than the first layer, thus both layers are formed with a capillary structure
however the second layer forming the inner major surface can emil more vapour than
the first layer forming the outer major surface. At least one of the two layers is formed
from a heatable material as described above. Both layers may be formed with a

structure and material as discussed above in relation to the capillary structure.

In vet an alternative un-illustrated embodiment, the sheet of material comprises a third
]ayer that is similar to the second layer in that it comprises a capillary structure. The
second and the third layers sandwich the first layer such that the capillary structure 1s

exposed on both the inner and the outer major surfaces of the sheet of material.

The aerosol-forming member comprising a sheet of material formed from a plurality of
layers as described according to any of the embodiments above may further comprise a
cover closing or sealing the outer major surface so as to decrease the amount of vapour

emitted from said outer major surface.

The sheet of material according to any of the above deseribed embodiments has
thickness or depth that falls within the range of 20-500um. Alternatively, the thickness

falls within the range of 50 to 200um. The thickness or depth should be understood as

meaning the distance between the inner and outer major surfaces 234, 23B of the sheet

of material.

Referring again to Figure 3 as well as Figure 4, the sheet of matcrial is non-planar and
has opposing short ends 134, 13B and opposing longitudinal ends 13C, 13D. To
manufacture the aerosol-forming element 10A the sheet of material is bent so that 1t
has a curve-shape or a U-shape so as to form a channel 24, as described in more detail
hereinafter, The short ends 13A, 13B of the aerosol-forming member 10A are flat and
are integrally formed at approximately 9o degrees with respective parallel straight
sections 17A, 17B of the aerosol-forming member via respective corner portions 18A,
18B. The ends of the straight sections 17A, 17B that are distal to the corner portions
18A, 18B are integrally formed with opposing ends of a semi-circular curved section 19
so that the aerosol-forming member 10A has an overall U-shaped cross-section, as can
be seen in Figures 3 and 4. Thus, the aerosol-forming member 10A comprises sections

that substantially face or oppose one another, i.e. they do not lie in the same plane.
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Advantageously, the curved or non-planar configuration increases the efficiency of the

aerosol-forming member 104, and the aerosol delivery device 1, can be made more

compact. The efficiency of the aerosol-forming member 10A is defined as the ratio of

aerosol particulate mass delivered to the user to vapour mass emitted from the aerosol-

forming member 10A.

The flat short ends 13A, 13B of the aerosol-forming member 10A are mounted to the

support plate 20 as shown in figure 3 so that a major surface 20A of the support plate

20 faces the inner curvature of the curved section 19. Thus, the aerosol-forming

member 10A can be considered as bulging away from the support plate 20. As a result
of this arrangement, the aerosol-forming member 10A is suspended in the aerosol
chamber 6. It should be understood that the support plate 20 may be integral with the
housing 2 or a discrete component. In an alternative embodiment, the support plate is
omitted and the aerosol-forming member 10A is attached to the housing 2 such that the
aerosol forming member 10A bulges away from the housing 2. In one embodiment the

support plate 20 is a printed circuit board (PCB) and the aerosol-forming member 10A

may be electrically connected to the PCB.

Moreover the aerosol-forming member 10A is disposed in the aerosol delivery
device 1 such that the outer and inner major surfaces 23A, 23B are parallel or

substantially aligned with a direction of flow of air through the aerosol chamber
6.

Furthermore, each short end 13A, 13B is securely located in gaps formed between the

support plate 20 and the partitioning walls 8. The gaps have a width sufficient so as to

provide a capillary effect, thus these gaps are referred to as first and second capillary
gaps 21a, 21b. Each partitioning wall 8 comprises a tongue 8a, 8b that extend into
respective solution reservoir 9 such that each capillary gap 21a, 21b 1s n fluid

communication with the solution reservoirs 9. The three-dimensional geometry of the

-

capillary gaps 21a, 21b help to surely feed solution from the solution reservoirs 9 to the

flat short ends 13A, 13B of the aerosol-forming member 10A independent of the aerosol

- delivery device position.

35

The aerosol-forming member 10A is disposed in the aerosol chamber 6, with the
chamber side wall 32 following or corresponding to the curvature of the aerosol-

forming member 10A so that a heat insulating air gap 22 is formed therebetween. The
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chamber side wall 32 may be partially formed from a heat shield. The heat shield is

formed from a heat resistant material like glass or ceramic and protects the housing 2

which is made of plastic from high temperatures. Alternatively, the housing 2 itselt may

be moulded from a heat resistant plastic.

The inner major surface 23A of the aerosol-forming member 10A faces towards the
major surface 20A of the support plate 20. Thus, the capillary structure is exposed or
faces towards the major surface 20A of the support plate 20. Furthermore, the inner
major surface 23A of the aerosol-forming member 10A form a channel 24 for directing
or guiding the flow of aerosol formed from the evaporating vapour through the aerosol
delivery device component 1". This channel 24 is further enclosed so as to form a

passage by the aerosol-forming member 10A being mounted on the support plate 20.

The term “channel” used herein is to be understood as being formed from a non-planar

surface or a plurality of surfaces that that lie in different planes.

The outer major surface 29B of the aerosol-forming member 10A faces towards the
chamber side wall 32 and partitioning walls 8 and is configured to be vapour
impermeable or vapour restrictive such that less amount of vapour is emitted from the
outer major surface 29B compared to the inner major surface 23A. In the embodiment,
where the aeroscl-forming member 10A comprises a sheet of material having capillary
structure exposed on both its inner and the outer major surface 234, 23B, a cover 12 1s
positioned on the outer major surface 23B such that vapour is restricted from being
emitted from the aerosol-forming member via the outer major surface 23B as explained
above and illustrated in figure 3. Alternatively, the outer major surface 23B itself may
be modified appropriately, e.g. by making the surface non-porous or by providing a

pore size that is smaller than the pore size on the inner major surface 23A.

In alternative embodiments where the aerosol-forming member comprises a sheet of
material comprising a non-porous heatable first layer, for instance a metal foil, and
where the outer major surface is formed by said non-porous heatable layer, no cover is
required as the heatable layer is non-porous and does not generally enable vapour to be

emitted therethrough.

It should be understood that the above deseribed embodiments prevent or reduce the
amount of vapour emitted from the outer major surface of the aerosol-forming member

10A. Advantageously, these configurations reduce the amount of vapour and aerosol
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condensing on the chamber walls and/or partitioning walls 8. They also assist the

emitted vapour to be directed towards the centre of the channel 24 increasing vapour

density and also guiding the aerosol formed from the vapour through the channel 24.

When the aerosol delivery device component 1’ is attached to the energy store
component 1” as shown in figure 1, the short ends 134, 13B of the acrosol-forming
member 10A are electrically connected via the electric circuilry 31 to the positive and |
negative terminals of the battery 15 respectively. When current is drawn from the
battery 15 and through the sheet of material, the resistance of the sheet of material
causes it to increase in temperature so that solution held in the pores or voids of the
capillary structure evaporates. In the embodiment wherein the sheet of material
comprises a non-porous heatable first layer, for instance a metal foil, and where the
outer major surface is formed by said first layer, the resistance of said first layer causes
the first layer, acting as a heating element, to increase in temperature. The first layer in
turn heats up the adjacent second and/or third layers including the solution held in the
pores or voids of the capillary structure of said second and/or third layers. In an
alternative embodiment, the longitudinal ends 13C, 13D are connected to the terminals
of the battery 15. In another embodiment, the current drawn from the battery 15, and
the temperature level of the aerosol-forming member 10A may be controlled by a

switching circuit, e.g. a Power-MOSFET switching circuit, included in the electrical

circuitry 31.

Operation of the aerosol-forming member 10A will now be described with reference to

figures 1 to 4. In use, the user may manually activate the aerosol delivery device 1 or
the aerosol delivery device may be activated automatically as the user starts puffing on
the aerosol delivery device. This may be achieved by a pressure sensor connected to the
electric circuitry 31 via the connecting passage 35. The pressure sensor may be located
in the plenum chamber 4. When the aerosol delivery device is activated, the battery 15
provides a potential difference between the opposing short ends 134, 13B or
alternatively between the opposing longitudinal ends 13C, 13D of the aerosol-forming
member 10A , This causes current to flow through the sheet of material such that the
aerosol-forming member 10A increases in temperature. This increase in temperature
causes the solution held in the capillary structure of the aerosol-forming member 10A
to mainly evaporate from the inner major surface 23A so as to form a vapour. The
evaporated solution or vapour mixes with air drawn by the user into the aerosol

chamber 6, via air inlet 5, plenum chamber 4 and chamber inlet 33. The evaporated
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solution mixes with the air in the channel 24 formed by the inner major surface 23A of
the aerosol-forming member 10A. As the vapour mixes with the air it condenses and

forms droplets such that an inhalable aerosol is produced.

The cover 12 provided on the major outer surface 23B of the sheet of material as shown
in figure 3 prevents or reduces the amount of solution evaporating from the major
outer surface 23B of the sheet of material, thus minimising unwanted condensation
forming on the chamber walls. Similarly, in the alternative embodiments wherein the
outer major surface 23B is not formed with a capillary structure, 1.e. it is non-porous,
solution is prevented or reduced from evaporating fromn said outer major surtace 23B.
Furthermore, by preventing or reducing the amount of solution from evaporating from
the major outer surface 23B of the aerosol-forming member 10A and by the curvature
of the inner major surface 23A directing the vapour towards the centre of the channel
24, the vapour density in the channel 24 is increased, which means that more aerosol
may be generated and inhaled by the user. Thus, the efficiency of the aerosol-forming
member 10A is improved compared to planar aerosol-forming members known from

the prior art.

After the aerosol-forming member 10A has been activated and aerosol has formed in
the channel 24, the aerosol is drawn through the channel 24 as the user continues to
inhale. The curvature of the inner major surface 23A of the aerosol-forming member
10A guides or directs the aerosol through the aerosol chamber 6. The aerosol then exits

the aerosol chamber 6 through a chamber outlet 28. The aerosol then passes through

an optional aerosol refining member 34 provided in the housing 2, causing the aerosol

to be cooled. The refining member 34 may also contain flavouring agents like menthol
that are released into the flow of aerosol, before entering the user’s mouth via the outlet
7 provided in the mouthpiece 3. Meanwhile, the solution that has evaporated from the
capillary structure of the aerosol-forming member 10A is replaced by fresh solution
from the solution reservoirs 9 due to the capillary effect of the capillary gaps 21a, 21b
and the capillary structure of the aerosol-forming member 10A as described above and

fresh air enters the channel 24 via the air inlet 5, chamber plenum 4 and chamber inlet

33

In one embodiment, a pressure drop element such as a flow resistor may be positioned
in the plenum chamber 4 so that the flow of air into the aerosol chamber 6 can be

controlled. The flow resistor may consist of a simple aperture or hole and may be
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identical to the air inlet 5 in the housing 2. Alternatively, the flow resistor may consist

of a porous body similar to a cigarette filter providing the flow resistance of a

conventional cigarette (not shown).

Conventional aerosol delivery devices may comprise a sponge to collect condensate that
is not inhaled by the user so as to prevent condensation from accumulating on the
internal walls and components. As the present invention minimises the amount of
vapour condensing onto internal walls and components, a sponge is not required,
which simplifies the manufacturing process and reduces costs. Furthermore, by
minimising or preventing the vapour from condensing onto the housing 2, the transfer
of condensation heat to the housing 2 may be reduced, making the aerosol delivery

device 1 more comfortable for the user to hold.

Referring now to figure 5, an aerosol-forming member 10B according to yet another
embodiment of the invention is shown. The aerosol forming member 10B is simuilar to
the embodiment described with reference to figures 1 to 4, with like features retaining
the same reference numerals. The straight sections 17A, 17B of the aerosol-forming
member 10A are omitted and instead the corner portions 184, 18B extend lowards each
other such that the cross-section of the aerosol-forming member has a partial circular,
sack-like shape or Q-shape (omega shape). In this embodiment, the aerosol-forming
member 10B is curved or bent such that it forms an almost circular channel 24, Thus,
the aerosol-forming member 10B comprises sections that substantially tace or oppose
one another, i.e. they do not lie in the same plane. Therefore, vapour is emitted towards
a centre of the channel 24 such that less vapour and/or acrosol gets in contact with the
support plate 20. The vapour is almost completely enclosed by the inner major surface
23A. Thus, the efficiency of the aerosol-forming member 10B is improved compared to
a planar aerosol-forming member. Moreover, it should be understood that this
embodiment has the same advantages as those described with reference to figure 3.
Furthermore, this embodiment may comprise any of the alternative configurations as

described with reference to figures 1 to 4.

Referring now to figure 6, an aerosol-forming member 10C according to another
embodiment of the invention is shown. The aerosol-forming member 10C is similar to
the embodiment described with reference to figures 1 to 4, with like features retaining
the same reference numerals. However, the curved section 19 of the aerosol-forming

member 10A is omitted and instead the straight sections 174, 17B extend from the

PCT/GB2015/050191
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respective corner portions 18A, 18B at an oblique angle and meet each other such that
the aerosol-forming member 10C has a V-shaped cross section. In one embodiment, the
straight sections 174, 17B may extend from the respeetive corner portions 18A, 18B at
45-80 degrees. A channel 24 is formed belween the two straight sections 17A, 17B, in
the ‘trough’ of the V-shape. Thus, the aerosol-forming member 10C comprises sections
that substantially face or oppose one another, i.e. they do not lie in the same planc. As
with the previously described embodiments, the surface area of the aerosol-forming
member 10C is increased in comparison to a flat aerosol-forming member and
therefore the aerosol delivery device can be made more compact. Moreover, it should

be understood that this embodiment has the same advantages as those described with

reference to figures 1 to 4. Furthermore, this embodiment may comprise any of the

alternative configurations as described with reference to figures 1 and 4.

Referring now to figure 7, an aerosol-forming member 10D according to a yet another
embodiment of the invention is shown. The aerosol-forming member 10D is similar to
the embodiment with reference to figures 1 to 4, with like features retaining the same
reference numerals. However, the curved section 19 of the aerosol-forming member
10A is omitted and instead the straight sections 174, 17B are connected to a straight
section 17C that extends at a right angle relative to the straight sections 17A, 17B so as

to form a partial quadrilateral or tetragon. Alternatively a plurality of straight sections

may be provided that extend at an angle relative to the straight sections 174, 17B so as
to form a partial polygon. All sections 17A, 17B, 17C are integrally formed. A channel 24
is formed in the space between the straight sections 174, 17B, and the straight
connecting section 17C. Thus, the aerosol-forming member 10D comprises sections that

substantially face or oppose one another, i.e. they do not lie in the same plane.

Moreover, it should be understood that this embodiment has the same advantages as
those described with reference to figures 1 to 4. Furthermore, this embodiment may

comprise any of the alternative configurations as described with reference to figures 1

and 4.

Although in the above described embodiments the short ends 13A, 13B, straight
sections 174, 17B or straight angled sections 174, 17B (V-shape) , corner portions 18A,

18B, curved section 19, straight connecting section 17C are integrally formed, in an
alternative embodiment (not shown) they may be separate components that are bonded

together.
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It should be understood that the aerosol-forming member according to the
present invention is not limited to being used with the aerosol delivery device
described and shown herein. The aerosol-forming member according to the

present invention can be used in any appropriate aerosol delivery device.

For example, an alternative aerosol delivery device is shown in figure 8 and the

aerosol-forming member according to the present invention can be implemented

in such a device.

The aerosol delivery device 101 shown in figure 8, comprises a housing 102
formed with a mouthpiece 103. The housing 102 is further formed with an air
passage extending through the aerosol delivery device 101. The air passage
comprises an air inlet 105, an air channel 104a, a chamber inlet 104b, an aerosol

chamber 106, a chamber outlet 128 and an outlet aperture 107.

A cross-section of the aerosol delivery device 101 shown in figure 8 along line X-
X is shown in figure 9. The aerosol chamber 106 is defined by chamber walls
which comprises a partitioning wall 108 and a support plate 120. On an opposite

side of the partitioning wall 108 relative to the aerosol chamber is a solution

reservoir 109,

An aerosol-forming member 110A is located in the aerosol chamber 106, The
aerosol forming member 110A comprises a sheet of material having opposing
inner and outer major surfaces 1234, 123B. The sheet of material may further
comprise any combination of features described above with reference to figures 1
to 7. The aerosol-forming member 110A may also comprise a cover 112 to prevent

or reduce vapour from emitting from the outer major surface 123B.

The aerosol-forming member 110A is located in the aerosol chamber 106 in a
similar manner as the embodiments described with reference to figures 1 to 7,
and so a detailed description will be omitted. However, it should be appreciated
that the aerosol-forming member 110A comprises flat short ends 1134, 113B that are
mounted to the support plate 120 as shown in figure 9 so that a major surface 120A of
the support plate 120 faces a curved section of the inner major surface 123A. Thus, the
aerosol-forming member 110A can be considered as hulging away from the support

plate 120. As a result of this arrangement, the aerosol-forming member 110A is
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suspended in the aerosol chamber 106. In an alternative embodiment, the support plate

120 is omitted and the aerosol-forming member 110A is attached to the housing 102

such that the aerosol forming member 110A bulges away from the housing 102.

Furthermore, the inner major surface 123A of the aerosol-forming member 110A forms

a channel 124 for directing or guiding the flow of aerosol formed from the evaporating
vapour through the aeroscl delivery device component 1. This channel 124 is further
enclosed so as to form a passage by the aerosol-forming member 110A being mounted

on the support plate 120.

The aerosol-forming member 110A is disposed in the aerosol chamber 106, with
partitioning wall 108 following or corresponding to the curvature of the aerosol-
forming member 110A so that a heat insulating air gap 122 is formed therebetween. The
partitioning wall 108 may be partially formed from a heat shield as described above.

Alternatively, the housing 2 itself may be moulded from a heat resistant plastic.

Furthermore, each short end 113A, 113B is securely located in gaps formed between the
support plate 20 and the partitioning wall 8. The gaps have a width sufficient so as to
provide a capillary effect, thus these gaps are referred to as first and second capillary

gaps 1214, 121b,

Two supply apertures 125, 125A are formed in the partitioning wall 108 such that the
solution reservoir 109 is in fluid communication with the first and second capillary gap
121a, 121b . The two supply apertures 125, 125A may be of such a width so as to provide
a capillary effect assisting solution towards the first and second capillary gaps 121a
121b. It should be understood that the aerosol delivery device 101 may comprisc a single
supply aperture or it may comprise more than two supply apertures to control the flow

of solution to the capillary gaps 121a, 121b.

Referring now to Figure 10, an alternative embodiment of an aerosol delivery device
201 1s shown, with like features retaining the same reference numerals. In this
embodiment, two parallel capillary plates 1264, 126B, 126C, 126D are located in each
supply aperture 125, 125A. These extend out of each supply aperture 125, 125A and into
the solution reservoir 109. Each pair of parallel capillary plates 126A, 126B, 126C, 126D
are spaced from one another so as to form a capillary path 127, 127A, This arrangement

causes each capillary path 127, 127A to be in fluid communication with the capillary
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structure of the aerosol-forming member 110A via the first and second capillary gap
121a, 121b respectively. The capillary plates 126A, 126B, 126C, 126D act as an extension
of the capillary gaps 121a, 121b and can assist in supplying the aerosol-forming member
110A with solution. Therefore, in use, a solution held in the solution reservoir 109
moves by capillary action into each capillary path 127, 127A and is supplied, via the first
and second capillary gaps 121a, 121b to the capillary structure at the short ends 113A,
113B of the aerosol-forming member 110A. The capillary structure provides a capillary
effect similar to a wick, thus the capillary structure enables the aerosol-forming
member 110A to absorb or suck up the solution provided to the first and second
capillary gaps 121a, 121b such that the solution is distributed throughout the whole
capillary structure of the aerosol-forming member 110A. It should be understood that
only one or some of the supply apertures 125, 125A may be provided with capillary
plates. It is also envisaged thal the capillary plates may be substituted for a tube.

Referring now to figure 11, an aerosol-forming member 110B similar to that described
with reference to figure 5 is located in the aerosol delivery device 201 described with
reference to figure 10 with like features retaining the same reference numerals. The
cross-section of the aerosol-forming member 110B has a partial circular, sack-like
shape or OQ-shaped (omega shaped). In this embodiment, the aerosol-forming member
110B is curved or bent such that it forms a channel 124, Thus, the aerosol-forming
member 110B comprises sections that substantially face or oppose one another, i.e. they
do not lie in the same plane. Therefore, vapour is ecmitted towards a centre of the
channel 124 such that less vapour and/or aerosol gets in contact with the support plate
120. Furthermore, such a ‘sack’ or omega shaped cross-section increases the surface
area of the aerosol-forming member 10B within the aerosol chamber 6, increasing the
efficiency of the aerosol-forming member 10B, and thus the aerosol delivery device 201
can be made more compact. Moreover, it should be understood that this embodiment
has the same advantages as those described with reference to the other figures.
Furthermore, this embodiment may comprise any of the alternative configurations as
described with reference to the other figures. For example, the aerosol-forming

member 110B is shown in figure 11 to comprise an optional cover 112,

Referring now to figure 12, an aerosol-forming member 110C similar to that described
with reference to figure 6 is located in the aerosol delivery device 201 described with

reference to figure ¢ with like features retaining the same reference numerals. The

cross-section of the aerosol-forming member 110C has a V-shaped cross section. The
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aerosol-forming member 110C comprises sections that substantially face or oppose one
another, i.e. they do not lie in the same plane. A channel 124 is formed in the ‘trough’ of
the V-shape. As with the previously described embodiments, the surface area of the
aerosol-forming member 10C is increased in comparison to a flat acrosol-forming
member and therefore the inhaler can be made more compact. Moreover, it should be
understood that this embodiment has the same advantages as those described with
reference to the other figures. Furthermore, this embodiment may comprise any of the
alternative configurations as described with reference to the other figures. For example,

the aerosol-forming member 110C is shown in figure 12 to comprise an optional cover
112,

Referring now to figure 13, an aerosol-forming member 110D according to a yet another
embodiment of the invention is shown. The aerosol delivery device is similar to the
embodiment described with reference to figure 10, with like features retaining the same
reference numerals. The aerosol-forming member 110D has cross-section that forms a
partial polygon having a channel 124. Thus, the aerosol-forming member 110D
comprises sections that substantially face or oppose one another, i.e. they do not lie in
the same plane. Moreover, it should be understood that this embodiment has the same
advantages as those described with reference to the other figures. Furthermore, this
embodiment may comprise any of the alternative configurations as described with
reference to the other figures, For cxample, the aerosol-forming member 110D is shown

in figure 13 1o comprise an optional cover 112.

Although the aerosol-forming members 110B, 110C, 110D described with reference to
figures 11 to 13 are shown to be positioned in aerosol delivery devices 201 comprising
capillary plates extending into the solution reservoir 109, it should be understood that
these capillary plates are optional. Furthermore, it should be understood that the
aerosol-forming members 1104, 110B, 110C, 110D described with reference to figures 9

to 13 can be located in any suitable aerosol delivery device.

The above described embodiments of the aerosol-forming member of the aerosol
delivery device 1 are described for use with a solution. It should be understood that this

solution may comprise certain constituents or substances that may have a stimulatory

or therapeutic effect on the user. These constituents or substances may be of any kind
that is suitable for being delivered via inhalation. The solution in which the constituents

or substances are held or dissolved may primarily consist of water, ethanol, glycerol,
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propylene glycol or mixtures of the aforementioned solvents. By means of a sufficiently
high degree of dilution in an easily volatile solvent, such as ethanol and/or water, even
substances which are otherwise difficult to evaporate can evaporate in a substantially

residue-free manner, and thermal decomposition of the liquid material can be avoided

or significantly reduced.

Tt should be recognised that other shapes of aerosol forming-member are also intended
to fall within the scope of the invention, provided that the cross-section of the aerosol-
forming member follows a non-planar path and sections of the aerosol-forming
member substantially face one another so as to form a channel that can guide or direct
the flow of vapour and/or aerosol. The term “substantially” face or oppose one

another is to be understood as sections that are parallel or at an angle to each

other, and that do not lie in the same plane.

It should be appreciated that according to a broad aspect of the invention, the aerosol-
forming member provided comprises a non-planar sheet of material configured to wick
and to heat a solution. The sheet of material comprises an inner major surface having a
capillary structure configured to emit vapour during use, and an outer major surface
configured to emit vapour during use. The sheet of material is configured to provide an
aerosol adjacent to the inner major surface with an aerosol density that is greater than
that of an aerosol provided adjacent the outer major surface. The aerosol density should

be understood to as aerosol particles in weight per volume of gas.

In order to address various issues and advance the art, the entirety of this disclosure
shows by way of illustration various embodiments in which the claimed invention(s)
may be practiced and provide for superior aerosol-forming member, aerosol delivery
device component and an aerosol delivery device. The advantages and features of the
disclosure are of a representative sample of embodiments only, and are not exhaustive
and/or exclusive. They are presented only to assist in understanding and teach the
claimed features. It is to be understood that advantages, embodiments, examples,
functions, features, structures, and/or other aspects of the disclosure are not to be
considered limitations on the disclosure as defined by the claims or limitations on
equivalents to the claims, and that other embodiments may be utilised and
modifications may be made without departing from the scope and/or spirit of the
disclosure. Various embodiments may suitably comprise, consist of, or consist

essentially of, various combinations of the disclosed elements, components, features,
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parts, steps, means, etc. In addition, the disclosure includes other inventions not

presently claimed, but which may be claimed in future.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An aerosol-forming member comprising a sheet of material configured to wick and
to heat a solution, the sheet of material comprising a non-planar inner major surface
having a capillary structure configured to emit vapour during use, and an outer major
surface that is configured to emit less vapour than the inner major surface during use,
wherein the inner major surface of the aerosol-forming member forms a channel, and

wherein the sheet of material is formed from a heatable material such that it is configured

to be electrically heated.

2, The aerosol-forming member according to claim 1, wherein the sheet of material is
non-planar.
3. The aerosol-forming member according to any of the preceding claim, wherein the

sheet of material has one of a U-shaped cross-section, an {2-shaped cross-section, a V-

shaped cross-section and a partial polygonal cross-section.

4. The aerosol-forming member according to any one of claims 1 to 3, wherein the

capillary structure extends throughout the whole sheet of material.

5. The aerosol-forming member according to any one of claims 1 to 3, wherein the

sheet of material comprises a first layer that is heatable and a second layer comprising the

capillary structure, wherein the first layer forms the outer major surface and the second

layer forms the inner major surface.

6. The aerosol-forming member according to any one of claims 1 to 5, wherein the
inner and outer major surfaces are porous, and the pore size of the outer major surface is

smaller than the pore size of the inner major surface major such that the amount of vapour

emitted from the outer major surface is less compared to the inner major surface when in

use.

CA 2935107 2017-10-13
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7. The aerosol-forming member according to any one of claims 1 to 5, wherein the
outer major surface is non-porous such that the amount of vapour emitted from the outer

major surface is less compared to the inner major surface when in use.

8. The aerosol-forming member according to any one of claims 1 to 6, further
comprising a cover located against the outer major surface such that the amount of vapour

emitted from said outer major surface is less compared to the inner major surface when in

USeE.

9. The aerosol-forming member according to any one of claims 1 to 8, wherein the

outer major surface is vapour impermeable.

10.  An aerosol delivery device component comprising an air inlet and an air outlet
fluidly communicating via an aerosol chamber defined by chamber walls, and an aerosol-

forming member according to any one of claims 1 to 9 which is at least partially located in

the aerosol chamber.

11. The aerosol delivery device component according to claim 10, wherein the aerosol-
forming member is positioned within the aerosol chamber such that the outer and inner

major surfaces are aligned with a direction of flow of air through the aerosol chamber.

12. The aerosol delivery device component according to claim 10 or 11, wherein the

chamber walls comprise a chamber side wall, and at least a portion of the chamber side

wall follows the contour of the outer major surface of the sheet of material.

13. The aerosol delivery device component according to any one of claims 10 to 12,
wherein the sheet of material comprises two opposing ends that are attached to one of the

chamber walls such that the sheet of material and said chamber wall form a passage

disposed in the aerosol chamber.

14.  The aerosol delivery device component according to any one of claims 10 to 13,

wherein the chamber walls at least partially comprise a heat shield.

CA 2935107 2017-10-13
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15. An aerosol delivery device comprising an aerosol delivery device component as

claimed in any one of claims 10 to 14.

16. An aserosal delivery device comprising an aerosol-forming member as claimed in

5 any one of claims 1 to 9.

CA 2935107 2017-10-13
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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