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AEROSOL PROVISION SYSTEM

Abstract
An aerosol provision system comprising:

5 a liquid storage area comprising a liquid formulation;

an aerosol generating area;

a membrane disposed between the liquid storage area and the aerosol generating 

area, said membrane fluidly communicating the liquid storage area with the aerosol 

generating area;

.0 wherein the liquid formulation has a water content of at least 18% w/w.

[Figure 6 to accompany the abstract.]
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AEROSOL PROVISION SYSTEM
Field
The present disclosure relates to aerosol provision systems such as nicotine delivery 

systems (e.g. e-cigarettes).

5 Background
Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field.

Aerosol provision systems such as e-cigarettes generally contain a reservoir of a 

.0 source liquid containing a formulation, typically including nicotine, for which an aerosol is 

generated, e.g. through vaporisation or other means. Thus an aerosol source for an aerosol 

provision system may comprise a heater coupled to a portion of the source liquid from the 

reservoir. When a user inhales on the device, the heater is activated to vaporise a small 

amount of the source liquid, which is thus converted to an aerosol for inhalation by the user. 

.5 More particularly, such devices are usually provided with one or more air inlet holes located 

away from a mouthpiece of the system. When a user sucks on the mouthpiece, air is drawn 

in through the inlet holes and past the aerosol source. There is a flow path connecting 

between the aerosol source and an opening in the mouthpiece so that air drawn past the 

aerosol source continues along the flow path to the mouthpiece opening, carrying some of 

Ό the aerosol from the aerosol source with it. The aerosol-carrying air exits the aerosol 

provision system through the mouthpiece opening for inhalation by the user.

Typically, aerosol provision systems such e-cigarettes contain an aerosol generating 

component, such as a heater. The liquid source is generally arranged within the system 

such that it can access the aerosol generating component. For example, it may be that the 

25 aerosol generating component is a wire which is heated during use of the device. As a 

result of the contact between the liquid formulation and the wire, when the wire is hearted 

during use the liquid formulation is vaporised and subsequently condenses into an aerosol 

which is then inhaled by the user. The means by which the liquid formulation can contact 

the wire may vary. It is not uncommon for the liquid source to be stored in a wadding or 

30 other type of holding matrix. This wadding or matrix then either itself directly contacts the 

heating wire, or alternatively it may be that a further “wick” is in contact with both the 

wadding and the heating wire. This wick serves to draw the liquid formulation from the 

wadding to the heating wire during use.

Other types of systems do not employ wadding to hold the liquid formulation.

35 Instead, in these systems the liquid formulation is held freely in a tank or other storage area 

and is directly fed to the heating wire (which may itself include a wicking core to assist in 

holding the liquid formulation in proximity to the wire). Such “direct flow” systems may have
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disadvantages associated with leakage. Other systems which may be less prone to leakage 

include the liquid formulation held freely in a tank or other storage area, but include means to 

prevent the “direct flow” of the liquid formulation to the heating wire. However, it has been 

found that the above systems employing the “free” storage of the liquid formulation may lead 

5 to the generation of aerosols with certain degradation products.

Accordingly there remains a need for aerosol provision systems which seek to 

ameliorate some of the issues discussed above or provide a useful alternative.

Summary
An aerosol provision system comprising:

.0 a liquid storage area comprising a liquid formulation;

an aerosol generating area;

a membrane disposed between the liquid storage area and the aerosol generating 

area, said membrane fluidly communicating the liquid storage area with the aerosol 

generating area;

.5 wherein the liquid formulation has a water content of at least 18% w/w.

Unless the context clearly requires otherwise, throughout the description and the 

claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive 

sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 

Ό “including, but not limited to”.

It has surprisingly been found that systems according to the present invention 

produce aerosols with relatively lower amounts of some degradation products compared to 

previously known systems. Additionally, the systems of the present invention did not suffer 

25 from the leakage problems associated with the previously known systems.

The approach described herein is not restricted to specific embodiments such as set 

out below, but includes and contemplates any appropriate combinations of features 

presented herein. For example, an electronic aerosol provision system may be provided in

30 accordance with the approach described herein which includes any one or more of the 

various features described below as appropriate.

Brief Description of the Drawings
Various embodiments will now be described in detail by way of example only with

35 reference to the following drawings:

Figure 1 is a schematic (exploded) diagram of an aerosol provision system such as 

an e-cigarette in accordance with some embodiments;
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Figure 2 is a schematic diagram of a main body portion of the e-cigarette of Figure 1 

in accordance with some embodiments;

Figure 3 is a schematic diagram of an aerosol source portion of the e-cigarette of 

Figure 1 in accordance with some embodiments;

5 Figure 4 is a schematic diagram showing certain aspects of one end of the main

body portion of the e-cigarette of Figure 1 in accordance with some embodiments;

Figures 5A to 5E are schematic diagrams of components of an aerosol provision 

system in accordance with some other embodiments;

Figure 6 is an exploded, schematic diagram showing various components of an 

.0 aerosol provision system in accordance with some other embodiments.

Detailed Description
Aspects and features of certain examples and embodiments are discussed / 

described herein. Some aspects and features of certain examples and embodiments may be 

.5 implemented conventionally and these are not discussed / described in detail in the interests 

of brevity. It will thus be appreciated that aspects and features of apparatus and methods 

discussed herein which are not described in detail may be implemented in accordance with 

any conventional techniques for implementing such aspects and features.

As described above, the present disclosure relates to an aerosol provision system,

Ό such as an e-cigarette. Throughout the following description the term “e-cigarette” is 

sometimes used; however, this term may be used interchangeably with aerosol (vapour) 

provision system, or vapour provision device.

Figure 1 is a schematic diagram of an aerosol / vapour provision system such as an 

e-cigarette 10 in accordance with some embodiments (not to scale). The e-cigarette has a 

25 generally cylindrical shape, extending along a longitudinal axis indicated by dashed line LA, 

and comprises two main components, namely a body 20 and a cartomiser 30. The 

cartomiser includes an internal chamber containing a liquid storage area comprising a liquid 

formulation from which an aerosol is to be generated, for example containing nicotine, and 

an aerosol generator. The liquid formulation and the aerosol generator may be collectively 

30 referred to as an aerosol source. The cartomiser 30 further includes a mouthpiece 35 having 

an opening through which a user may inhale the aerosol generated by the aerosol source. 

The storage area for the liquid formulation may comprise a foam matrix or any other 

structure, such as a wadding, within a housing for retaining the liquid formulation until such 

time that it is required to be delivered to the aerosol generator / vaporiser. The aerosol

35 generator includes a heater for vaporising the liquid formulation to form the aerosol. The 

aerosol generator may further include a wick or similar facility to transport a small amount of 

the liquid formulation from the storage area to a heating location on or adjacent the heater.
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The body 20 includes a re-chargeable cell or battery to provide power for the e

cigarette 10 and a circuit board for generally controlling the e-cigarette. In use, when the 

heater receives power from the battery, as controlled by the circuit board, the heater 

vaporises the liquids formulation at the heating location to generate the aerosol, and this is 

5 then inhaled by a user through the opening in the mouthpiece. The aerosol is carried from 

the aerosol source to the mouthpiece along an air channel that connects the aerosol source 

to the mouthpiece opening as a user inhales on the mouthpiece.

In this particular example, the body 20 and cartomiser 30 are detachable from one 

another by separating in a direction parallel to the longitudinal axis LA, as shown in Figure 1, 

.0 but are joined together when the device 10 is in use by a connection, indicated schematically 

in Figure 1 as 25A and 25B, to provide mechanical and electrical connectivity between the 

body 20 and the cartomiser 30. The electrical connector on the body 20 that is used to 

connect to the cartomiser also serves as a socket for connecting a charging device (not 

shown) when the body is detached from the cartomiser 30. The other end of the charging 

.5 device can be plugged into an external power supply, for example a USB socket, to charge 

or to re-charge the cell / battery in the body of the e-cigarette. In other implementations, a 

cable may be provided for direct connection between the electrical connector on the body 

and the external power supply.

The e-cigarette 10 is provided with one or more holes (not shown in Figure 1) for air 

Ό inlet. These holes connect to an air running passage through the e-cigarette 10 to the 

mouthpiece 35. The air passage includes a region around the aerosol source and a section 

comprising an air channel connecting from the aerosol source to the opening in the 

mouthpiece.

When a user inhales through the mouthpiece 35, air is drawn into this air passage

25 through the one or more air inlet holes, which are suitably located on the outside of the e

cigarette. This airflow (or the resulting change in pressure) is detected by a pressure sensor 

that in turn activates the heater to vaporise a portion of the liquid formulation to generate the 

aerosol. The airflow passes through the air passage, and combines with, the aerosol in the 

region around the aerosol source, and the resulting combination of airflow and aerosol then

30 travel along the air channel connecting from the aerosol source to the mouthpiece 35 to be 

inhaled by a user. The cartomiser 30 may be detached from the body 20 and disposed of 

when the supply of liquid formulation is exhausted (and replaced with another cartomiser if 

so desired). Alternatively, the cartomiser maybe refillable.

It will be appreciated the e-cigarette 10 shown in Figure 1 is presented by way of

35 example, and various other implementations can be adopted. For example, in some 

embodiments, the cartomiser 30 is provided as two separable components, namely a 

cartridge comprising the liquid storage area and mouthpiece (which can be replaced when
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the liquid from the reservoir is exhausted), and a vaporiser / aerosol generator comprising a 

heater (which is generally retained). As another example, the charging facility may connect 

to an additional or alternative power source, such as a car cigarette lighter socket.

Figure 2 is a schematic (simplified) diagram of the body 20 of the e-cigarette of

5 Figure 1. Figure 2 can generally be regarded as a cross-section in a plane through the 

longitudinal axis LA of the e-cigarette. Note that various components and details of the body, 

e.g. such as wiring and more complex shaping, have been omitted from Figure 2 for reasons 

of clarity.

As shown in Figure 2, the body 20 includes a battery or cell 210 for powering the e- 

.0 cigarette 10, as well as a chip, such as an application specific integrated circuit (ASIC) or 

microcontroller for controlling the e-cigarette 10. The ASIC may be positioned alongside or at 

one end of the battery 210. The ASIC is attached to a sensor unit 215 to detect an inhalation 

on mouthpiece 35 (or alternatively the sensor unit 215 may be provided on the ASIC itself).

In response to such a detection, the ASIC provides power from the battery or cell 210 to the 

.5 heater in the cartomiser to vaporise source liquid and introduce an aerosol into the airflow 

which is inhaled by a user. It should be noted that the previse positioning of the 

ASIC/sensor within the body 20 is not strictly limited.

The body further includes a cap 225 to seal and protect the far (distal) end of the e

cigarette. There is an air inlet hole provided in or adjacent to the cap 225 to allow air to enter 

Ό the body and flow past the sensor unit 215 when a user inhales on the mouthpiece 35. This 

airflow therefore allows the sensor unit 215 to detect the user inhalation and so activate the 

aerosol generator element of the e-cigarette.

At the opposite end of the body 20 from the cap 225 is the connector 25B for joining 

the body 20 to the cartomiser 30. The connector 25B provides mechanical and electrical

25 connectivity between the body 20 and the cartomiser 30. The connector 25B includes a body 

connector 240, which is metallic (silver-plated in some embodiments) to serve as one 

terminal for electrical connection (positive or negative) to the cartomiser 30. The connector 

25B further includes an electrical contact 250 to provide a second terminal for electrical 

connection to the cartomiser 30 of opposite polarity to the first terminal, namely body

30 connector 240. The electrical contact 250 is mounted on a coil spring 255. When the body

20 is attached to the cartomiser 30, the connector 25A on the cartomiser pushes against the 

electrical contact 250 in such a manner as to compress the coil spring in an axial direction, 

i.e. in a direction parallel to (co-aligned with) the longitudinal axis LA. In view of the resilient 

nature of the spring 255, this compression biases the spring 255 to expand, which has the

35 effect of pushing the electrical contact 250 firmly against connector 25A, thereby helping to 

ensure good electrical connectivity between the body 20 and the cartomiser 30. The body 

connector 240 and the electrical contact 250 are separated by a trestle 260, which is made
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of a non-conductor (such as plastic) to provide good insulation between the two electrical 

terminals. The trestle 260 is shaped to assist with the mutual mechanical engagement of 

connectors 25A and 25B. It may be that when the sensor 215 is located at the opposite end 

of the body 20 relative to the cap 225, the body includes one or more air inlet holes provided 

5 in or adjacent to connector 25B to allow air to enter the body and flow past the sensor unit

215 when a user inhales on the mouthpiece 35.

Figure 3 is a schematic diagram of the cartomiser 30 of the e-cigarette of Figure 1 in 

accordance with some embodiments. Figure 3 can generally be regarded as a cross-section 

in a plane through the longitudinal axis LA of the e-cigarette. Note that various components 

.0 and details of the body, e.g. such as wiring and more complex shaping, have been omitted 

from Figure 3 for reasons of clarity.

The cartomiser 30 includes an air passage 355 extending along the central 

(longitudinal) axis of the cartomiser 30 from the mouthpiece 35 to the connector 25A for 

joining the cartomiser to the body 20.

.5 A liquid storage area 360 is provided around the air passage 335. This storage area

360 may be implemented, for example, by providing cotton or foam soaked in source liquid. 

The cartomiser also includes a heater 365 for heating liquid from the storage area 360 to 

generate an aerosol to flow through air passage 355 and out through an opening 369 in the 

mouthpiece 35 in response to a user inhaling on the e-cigarette 10. The heater is powered

Ό through lines 366 and 367, which are in turn connected to opposing polarities (positive and 

negative, or vice versa) of the battery 210 via connector 25A (the details of the wiring 

between the power lines 366 and 367 and connector 25A are omitted from Figure 3).

The connector 25A includes an inner electrode 375, which may be silver-plated or 

made of some other suitable metal. When the cartomiser 30 is connected to the body 20, the 

25 inner electrode 375 contacts the electrical contact 250 of the body 20 to provide a first 

electrical path between the cartomiser and the body. In particular, as the connectors 25A 

and 25B are engaged, the inner electrode 375 pushes against the electrical contact 250 so 

as to compress the coil spring 255, thereby helping to ensure good electrical contact 

between the inner electrode 375 and the electrical contact 250.

30 The inner electrode 375 is surrounded by an insulating ring 372, which may be made

of plastic, rubber, silicone, or any other suitable material. The insulating ring is surrounded 

by the cartomiser connector 370, which may be silver-plated or made of some other suitable 

metal or conducting material. When the cartomiser 30 is connected to the body 20, the 

cartomiser connector 370 contacts the body connector 240 of the body 20 to provide a

35 second electrical path between the cartomiser and the body. In other words, the inner 

electrode 375 and the cartomiser connector 370 serve as positive and negative terminals (or
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vice versa) for supplying power from the battery 210 in the body to the heater 365 in the 

cartomiser via supply lines 366 and 367 as appropriate.

The cartomiser connector 370 is provided with two lugs or tabs 380A, 380B, which 

extend in opposite directions away from the longitudinal axis of the e-cigarette. These tabs

5 are used to provide a bayonet fitting in conjunction with the body connector 240 for 

connecting the cartomiser 30 to the body 20. This bayonet fitting provides a secure and 

robust connection between the cartomiser 30 and the body 20, so that the cartomiser and 

body are held in a fixed position relative to one another, without wobble or flexing, and the 

likelihood of any accidental disconnection is very small. At the same time, the bayonet fitting 

.0 provides simple and rapid connection and disconnection by an insertion followed by a 

rotation for connection, and a rotation (in the reverse direction) followed by withdrawal for 

disconnection. It will be appreciated that other embodiments may use a different form of 

connection between the body 20 and the cartomiser 30, such as a snap fit or a screw 

connection.

.5 Figure 4 is a schematic diagram of certain details of the connector 25B at the end of

the body 20 in accordance with some embodiments (but omitting for clarity most of the 

internal structure of the connector as shown in Figure 2, such as trestle 260). In particular, 

Figure 4 shows the external housing 201 of the body 20, which generally has the form of a 

cylindrical tube. This external housing 201 may comprise, for example, an inner tube of

Ό metal with an outer covering of paper or similar.

The body connector 240 extends from this external housing 201 of the body 20. The 

body connector as shown in Figure 4 comprises two main portions, a shaft portion 241 in the 

shape of a hollow cylindrical tube, which is sized to fit just inside the external housing 201 of 

the body 20, and a lip portion 242 which is directed in a radially outward direction, away from 

25 the main longitudinal axis (LA) of the e-cigarette. Surrounding the shaft portion 241 of the 

body connector 240, where the shaft portion does not overlap with the external housing 201, 

is a collar or sleeve 290, which is again in a shape of a cylindrical tube. The collar 290 is 

retained between the lip portion 242 of the body connector 240 and the external housing 201 

of the body, which together prevent movement of the collar 290 in an axial direction (i.e.

30 parallel to axis LA). However, collar 290 is free to rotate around the shaft portion 241 (and 

hence also axis LA).

As mentioned above, the cap 225 is provided with an air inlet hole to allow air to flow 

past sensor 215 when a user inhales on the mouthpiece 35. However, the majority of air that 

enters the device when a user inhales flows through collar 290 and body connector 240 as 

35 indicated by the two arrows in Figure 4.

Figures 5A to 5E schematically represent in perspective view some aspects of part 

an aerosol provision system 500 according to some other embodiments. In particular, Figure
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5A schematically represents a first component comprising a liquid storage area component 

502 and Figure 5B schematically represents a second component 510 comprising part of a 

housing for the aerosol provision system 500. These two components of the aerosol 

provision system 500 are shown separately in Figures 5A and 5B for ease of representation, 

5 whereas in normal use these two components are assembled together as schematically 

represented in Figure 5C. In the assembled state for this particular design of aerosol 

provision system, the liquid storage area component 502 is fitted inside the housing 

component 510. It will be appreciated the aerosol provision system 500 will in general 

comprise various other features, for example a power supply, which are not shown in

.0 Figures 5A to 5E for simplicity. Such other features of the aerosol provision system may be 

provided in accordance with conventional techniques. More generally, it will be appreciated 

that aspects and features of aerosol provision systems described herein may be 

implemented in accordance with any established techniques apart from where modified in 

accordance with the embodiments described herein.

.5 The liquid storage component 502 comprises a liquid storage body 506 defining a

liquid storage area. The liquid storage area comprises a liquid formulation from which an 

aerosol is to be generated. The base of the liquid storage component is open and 

cooperates with membrane 601 and optionally also liquid distributing component 602. Thus, 

it will be appreciated that both membrane 601 and component 602 may be dimensioned to 

Ό be received within the opening of the liquid storage component 502, and they may further 

form an interference fit with the inner wall of the liquid storage component 502.

The membrane 601 is positioned between the liquid storage area and an aerosol 

generating area of the system (not shown in Figure 5). The membrane 601 allows for the 

liquid formulation contained in the liquid storage area to be fluidly communicated to the 

25 aerosol generating area of the system.

In this regard, the presence of the membrane typically results in a reduced “flow” of 

liquid compared to the “direct flow” that is seen in other systems of the prior art not 

employing such a membrane. The particular construction of the membrane need not be 

particularly limited, provided that it allows for the liquid formulation contained within the liquid 

30 store to be transferred to the aerosol generating area. It is also generally preferred if the 

membrane has a degree of heat resistance. In one embodiment, the membrane is a formed 

from a porous material. In one embodiment, the membrane is formed from a porous ceramic 

material. In one embodiment, the membrane is formed from ceramic fibres. In this regard, 

ceramic fibres are known to be heat resistant and yet also provide a degree of porosity

35 owing to their structure. Ceramic fibres may also be known as “high-temperature insulation 

wool” (HTIW). High-temperature insulation wool is an accumulation of fibres of different 

lengths and diameters, produced synthetically from mineral raw materials. The raw mineral
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materials are typically melted and then processed into fibres which are then formed into the 

final material. Different types of HTIW may be available, such as alkaline earth silicate wool, 

alumina silicate wool, and poly-silicate wool. Alumino silicate wool, also known as 

“refractory ceramic fibre” (RCF), are amorphous fibres produced by melting a combination of 

5 AI2O3 and S1O2, usually in a weight ratio of about 50:50. In one embodiment, the membrane

is formed from an alumina silicate wool. In one embodiment, the alumina silicate wool has a 

AI2O3 content of from 48 to 54% and a SIO2 content of from 46 to 52%. Other raw materials, 

such as Fe2Os may also be present in minor amounts. The skilled person is are of the 

various considerations for producing high temperature insulation wool. In this regard, a

.0 suitable high temperature insulation wool may be obtained from Zibo Dingrong High- 

Temperature Materials Co., Ltd, Zibo City, Shandong Province, China.

The dimensions of the membrane itself are not particularly limited. Typically, the 

thickness of the membrane may be in the range 0.1 mm to 2 mm. In one embodiment, the

thickness of the membrane may be in the range 0.1 to 1 mm. In one embodiment, the

.5 thickness of the membrane may be in the range 0.5 to 1.5 mm. In one embodiment, the

thickness of the membrane may be in the range 0.5 to 1 mm.

The shape of the membrane may not be particularly limited. Typically, the 

membrane has a shape which conforms to the general cross-sectional shape of the liquid 

storage area. For example, as shown in Figure 5D, the membrane has a shape which 

Ό corresponds to the cross-sectional profile of the liquid storage area of liquid storage

component 502. Such a shape helps to ensure that an interference/friction fit can be 

established with the inner walls of the liquid storage component. The membrane is generally 

planar.

However, it may in some circumstances be non-planar where such a configuration is 

25 necessary. For example, it may be that the membrane is tubular with the liquid formulation 

being stored in a storage area radially outward of the membrane, with the aerosol generating 

area, including aerosol generating component, being disposed radially inwardly of the 

tubular membrane.

The aerosol generating area comprises an aerosol generating component, such as a 

30 heater. In some embodiments, the heater takes the form of a wire 701, which may also be

coiled. The coiled wire may have a wick 801 running through the longitudinal axis formed by 

the turns of the coil. This wick may then contact the membrane at point “C” shown for 

example in Figure 6 so as to draw liquid from the membrane onto or near the wire.

Whilst the membrane has the advantage of sealing the liquid storage area of the

35 liquid storage component 502, thus ameliorating issues relating to leakage of any liquid 

formulation, it has been noticed that previous systems utilising such a membrane may give 

rise to relatively increased degradation products. In an attempt to ameliorate this issue, the
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system of the present invention utilises a liquid formulation comprising a defined water 

content. Without being bound by theory, it is thought that this water content may lead to the 

formulation being able to traverse the membrane more easily. In turn, this results in a more 

consistent supply of liquid formulation to the aerosol generating area. By providing a more

5 consistent supply of liquid formulation to the aerosol generating area it is possible to 

suppress any over-heating of the heater which may otherwise occur because the liquid is not 

present in sufficient amounts to suppress its temperature. This in turn appears to have led to 

less degradation products being generated. It has also been found that such systems 

comprising such liquid formulations are less susceptible to leakage than those using a “direct 

.0 flow” system.

The liquid formulation has a water content of at least about 18 %w/w. In one 

embodiment, the liquid formulation has a water content of at least 19 %w/w. In one

embodiment, the liquid formulation has a water content of at least 20 %w/w. In one

embodiment, the liquid formulation has a water content of at least 21 %w/w. In one

.5 embodiment, the liquid formulation has a water content of at least 22 %w/w. In one

embodiment, the liquid formulation has a water content of at least 23 %w/w. In one

embodiment, the liquid formulation has a water content of from 18 %w/w up to about 50 % 

w/w. In one embodiment, the liquid formulation has a water content of from 19 %w/w up to 

about 50 % w/w. In one embodiment, the liquid formulation has a water content of from 20 

Ό %w/w up to about 50 % w/w. In one embodiment, the liquid formulation has a water content 

of from 21 %w/w up to about 50 % w/w. In one embodiment, the liquid formulation has a 

water content of from 22 %w/w up to about 50 % w/w. In one embodiment, the liquid 

formulation has a water content of from 23 %w/w up to about 50 % w/w. In one 

embodiment, the liquid formulation has a water content of from 24 %w/w up to about 50 % 

25 w/w. In one embodiment, the liquid formulation has a water content of from 18 %w/w up to 

about 45 % w/w. In one embodiment, the liquid formulation has a water content of from 18 

%w/w up to about 40 % w/w. In one embodiment, the liquid formulation has a water content 

of from 18 %w/w up to about 35 % w/w. In one embodiment, the liquid formulation has a 

water content of from about 20 %w/w up to about 30 % w/w. In one embodiment, the liquid 

30 formulation has a water content of from about 22 %w/w up to about 27 % w/w. In one 

embodiment, the liquid formulation has a water content of about 25%w/w.

The liquid formulation may comprise a number of other components selected from 

glycerol, propylene glycol (PG), nicotine, flavourings. The amounts of these components 

can generally be varied depending on the desired profile of the formulation. Typically, 

35 however, the liquid formulation may comprise 40 to 60% w/w glycerol, 20 to 35 %w/w 

propylene glycol, 0 to 3% w/w nicotine, and 0 to 5% w/w flavourings. In some embodiments, 

the flavourings are dissolved in the PG and so the “flavouring” component may be
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understood as a combination ofthe PG and the active flavouring compounds. Typical 

flavouring components may include menthol, and other active compounds providing other 

sensory flavours such as cherry, smokey etc.

As discussed above, a liquid distribution component 602 may optionally be present in 

5 the system between the membrane and the liquid storage area. The liquid distribution 

component 602 may have the function of providing more controlled wetting of the 

membrane. Thus, the component 602 has one or more through holes 603 which allow for 

the liquid formulation to flow from the liquid storage area onto the membrane. The 

membrane and the liquid distribution component may generally be disposed such that their 

.0 central point is in-line with the central longitudinal axis ofthe system. In this regard, such a 

configuration (showing the membrane only) is shown in Figure 6. The general configuration 

of the liquid distribution component 602 (if present) may be similar to that of the membrane. 

Thus it may have a corresponding cross-sectional profile and be generally planar.

The reservoir body 506 is generally in the form of a circular cylinder with a flat face 

.5 508 running longitudinally along one side. The reservoir body 506 may be formed in

accordance with conventional techniques, for example comprising a moulded plastics 

material.

The housing component 510 is generally tubular and circularly symmetric. The 

housing component 510 comprises a main housing component 512 and a mouthpiece

Ό component 514. These may be formed separately or integrally. The main housing 

component 512 and mouthpiece component 514 may be formed in accordance with 

conventional techniques, for example comprising extruded aluminium or moulded plastic. 

The main housing component 512 comprises a generally cylindrical tube having an interior 

dimension conforming to the exterior dimension ofthe liquid storage component 502. Thus 

25 the liquid storage component 502 can be received within the housing component 510 in a 

close-fitting arrangement, as schematically represented in Figure 5C. It will be appreciated 

the housing component 510 will in general extend further than represented in Figure 5C so 

as to generally enclose the aerosol generator 504. The mouthpiece component 514 of the 

housing component 510 is contoured to provide a transition from the shape ofthe main 

30 housing component to a shape which is ergonomically suited to be received by a user's lips 

during use. The mouthpiece component 514 includes an opening 516 at the end through 

which a user may inhale aerosol generated by the aerosol source.

As can be seen from the schematic representation in Figure 5C, when the liquid 

storage component 502 is inserted into the housing component 510, the provision of the flat 

35 surface 508 creates a spacing between the outside wall of the reservoir body 506 and the 

inside wall of the housing component 510. This region where the first component 502 and 

the second component 510 ofthe aerosol provision system 500 are spaced apart thereby
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defines part of an air channel 520 connecting from the vicinity of the aerosol generator 504 

to the opening 516. Other parts of the air channel are defined by the interior of the housing 

510 that does not surround the liquid storage component 502 adjacent to the mouthpiece 

514 and the interior surface of the mouthpiece 514. In general there may be further structural 

5 elements of the aerosol provision system in these regions to define the air channel 520. For

example, flow restrictors and / or baffles and / or switchbacks may be provided to govern the 

airflow in accordance with conventional techniques.

As discussed briefly above, Figure 6 shows an exploded view of the aerosol 

provision system 500 and also indicates the presence of a heating wire 701 as the aerosol 

.0 generating component, and a wick 801 that extends through the wire (which in this 

configuration is coiled). The wire and wick sit in a housing of the aerosol generating area 

(not shown). The wire is electrically connected through (optionally via/through the housing of 

the aerosol generating area) to a power source in the body 20 of the system. As will be 

apparent from Figure 6, liquid formulation is stored with the liquid storage area formed within 

.5 the liquid storage component 502. The membrane 601 then separates the liquid storage 

area (and thus the liquid formulation) from the aerosol generating area containing the wire 

701 and the wick 801. The membrane 601 serves as a barrier to the “free flow” of liquid 

formulation into the aerosol generating area. However, the membrane 601 is configured to 

fluidly communicate the liquid storage area with the aerosol generating area. In other words, 

Ό the liquid formulation is able to travel across the membrane 601 from one side to the other.

Wick 801 is typically in contact with the underside of the membrane 601 and thus serves to 

draw the liquid formulation that has travelled across the membrane 601 towards the heating 

wire. The wick itself can be made of any suitable material known in the art which has a high 

degree of heat resistance and is capable of transporting a liquid, e.g. through capillary

25 action. In one embodiment, the wick 801 is secured to the underside of the membrane. This 

may be achieved through the use of an adhesive, or through physical means (such as a 

clamp etc.). Such an arrangement ensures good contact with the underside of the 

membrane. Points “C” shown in Figure 6 illustrate points of contact between the wick 801 

and the underside of the membrane.

30 The general operating principles of the aerosol provision system 500 schematically

represented in Figures 5A to 5E and Figure 6 may be similar to those described above for 

the aerosol provision system represented in Figures 1 to 4. Thus, in use, a user sucks on the 

mouthpiece 514, which leads to air being drawn into the interior of the aerosol provision 

system 500 through inlet openings in the aerosol provision system (not shown in the figures).

35 A controller of the aerosol provision system is configured to detect the inlet of air, for 

example based on a change in pressure, and activate the aerosol generating component in 

response thereto. Thus, an aerosol of the liquid formulation is generated. As air is drawn
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through the aerosol provision system it carries some of the aerosol through the air channel 

520 to the opening 516 in the mouthpiece 514. In this regard, the housing of the aerosol 

generating area generally has a cross-section that conforms to the cross-section of housing 

component 510. This allows any aerosol formed in the aerosol generating area to access

5 channel 520

Thus, described above are examples of aerosol provision systems that can help 

ameliorate the issues discussed above with regard to the generation of degradation 

products. The following examples serve to illustrate the surprising benefits of the present 

system.

.0

Examples

An assessment was made of various degradation products that may arise during use 

of an aerosol provision system. The systems included liquid storage areas where the liquid 

.5 formulation was held “freely”. The systems also included an alumino silicate wool, ceramic 

fibre membrane (approx. 1mm thick) from Zibo Dingrong High-Temperature Materials Co. 

The following formulations were analysed:

Formulation 1a - water content 9% w/w

Nicotine strength 
(%w/w) 2.5
Glycerol (%w/w) 63.5
Water (%w/w) 9.0
PG/Flavour (%w/w) 25.0

Formulation 1 b - water content 9% w/w

Nicotine strength 
(%w/w) 2.5
Glycerol (%w/w) 63.5
Water (%w/w) 9.0
PG/Flavour (%w/w) 25.0

Formulations 1a and 1b were essentially the same, only differing in the precise flavourant 

combined with the PG. This variation was not considered to have any effect on the

25 production of degradation products.
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Nicotine strength 
(%w/w) 1.86
Glycerol (%w/w) 48.14
Water (%w/w) 25.0
PG/Flavour (%w/w) 25.0

Protocol:

5 A number of potential degradation products were monitored during the use of the systems.

Each system was coupled to an automated machine configured to automatically activate the 

system for a defined period of time (as mentioned below). The activation of the device was 

then synchronised with an instrument which analysed the degradation products contained

.0 within the aerosol. The aerosol provision system button was held for a total of 4 seconds 

(corresponding to 1 second pre-puff, 3 second puff) at 30 second intervals, corresponding to 

a 80ml volume/3s duration/30s interval puffing regime.

The systems were operated for 300 puffs, with the content of degradation products assessed 

.5 particularly at the end of the puffing regime, i.e. at 251 to 300 puffs. The amount of 

degradation product was measured in terms of mg/50 puffs.

Results:

As can be seen from Table 1, when Formulation 2 (which contained relatively higher

Ό amounts of water - 25 % w/w) was utilised, the detected degradation products was markedly 

reduced. Without being bound by theory, this may be down to the formulation being able to 

pass through the membrane more easily. This may lead to an aerosol generating area that 

is more consistently dosed with liquid formulation, thereby suppressing the heat of the 

heater, preventing overheating of the heater which may be responsible for the production of 

25 degradation products.
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TABLE 1 Sample Formaldehyde Crotonaldehyde

Formulation 1a
(9% water)

1 181.95 3.47

2 4.74 8.56

3 29.40 6.32

Av. 72.03 6.12

Formulation 1b
(9% water)

1 56.26 1.95

2 36.65 2.79

3 14.98 2.31

Av. 35.95 5.10

Formulation 2
(25% water)

1 61.65 2.69

2 8.24 3.64

3 4.37 2.42

4 7.51 4.76

5 11.86 3.36

Av. 18.7 3.4

Degradation products measured using liquid chromatography-mass spectrometry

In order to address various issues and advance the art, this disclosure shows by way

5 of illustration various embodiments in which the claimed invention(s) may be practiced. 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 to teach the claimed invention(s). It is to be understood that advantages, 

embodiments, examples, functions, features, structures, and/or other aspects of the

10 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 of the claims. Various 

embodiments may suitably comprise, consist of, or consist essentially of, various 

combinations of the disclosed elements, components, features, parts, steps, means, etc.

15 other than those specifically described herein, and it will thus be appreciated that features of 

the dependent claims may be combined with features of the independent claims in combinations
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other than those explicitly set out in the claims. The disclosure may include other inventions not 

presently claimed, but which may be claimed in future.

This application is a divisional application of Australian Patent Application No. 

2015293686 filed on 17 July 2015, which claims priority to UK Patent Application No.

5 1413259.1 filed on 25 July 2014. The specifications as filed of these applications are

incorporated by reference in their respective entireties.
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Claims

1. An aerosol provision system comprising:

a liquid storage area comprising a liquid formulation;

5 an aerosol generating area;

a membrane disposed between the liquid storage area and the aerosol generating 

area, said membrane fluidly communicating the liquid storage area with the aerosol 

generating area;

wherein the liquid formulation has a water content of at least 18% w/w.

.0

2. The aerosol provision system of claim 1, wherein the liquid formulation has a 

water content of at least 20% w/w.

3. The aerosol provision system of claim 1, wherein the liquid formulation

.5 comprises glycerol, propylene glycol, water and nicotine.

4. The aerosol provision system of any one of claims 1 to 3, wherein the aerosol 

generating area comprises an aerosol generating component.

Ό 5. The aerosol provision system of claim 4, wherein the aerosol generating

component is a heater.

6. The aerosol provision system of any one of the preceding claims, wherein the 

membrane is generally planar.

25

7. The aerosol provision system of any one of the preceding claims, wherein the 

membrane has a thickness in the range of 0.1 to 2 mm.

8. The aerosol provision system of any one of the preceding claims, wherein the 

30 aerosol generating area, the membrane and the liquid storage area are generally arranged

along a common longitudinal axis.

9. The aerosol provision system of any one of the preceding claims, wherein the 

system further comprises a liquid distribution component disposed between the membrane

35 and the liquid storage area.
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10. The aerosol provision system of claim 9, wherein the liquid distribution 

component is generally planar and comprises one or more through holes which allow liquid 

formulation from the liquid storage area to access the membrane.

5 11. The aerosol provision system of any one of the preceding claims, further

comprising a body section comprising a power source, control unit and one or more 

notification means.

12. The aerosol provision system of claim 11, wherein the power source is 

.0 rechargeable.

13. The aerosol provision system of claim 11 or claim 12, wherein the body is 

detachable from the remainder of the system.

18
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