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(57) A cartridge 14 for an aerosol generating system
comprises a reservoir 30 having a reservoir chamber 32
for containing a liquid aerosol generating substrate, a
vaporisation region 36, a porous ceramic fluid transfer
medium 34 operable to absorb liquid from the reservoir
chamber 32 and transfer the absorbed liquid to the va-
porisation region 36, and a seal located between the
reservoir 30 and the fluid transfer medium. The seal

60, 60a, 60b has a first surface abutting the reservoir
30 and a second surface abutting the porous ceramic
fluid transfer medium 34. The seal 60, 60a, 60b com-
prises a resilient material, and a pressure release struc-
ture 66, 66a, 66b is formed in the resilient material. An
aerosol generating system including the cartridge 14 is
also described.
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Description

Technical Field

[0001] The present invention relates generally to aero-
sol generating systems. The invention relates particu-
larly, but not exclusively, to cartridges for aerosol gen-
erating systems that comprise a base part and a separ-
able cartridge.

Technical Background

[0002] Aerosol generating systems, also commonly
termed electronic cigarettes, are an alternative to con-
ventional cigarettes. Instead of generating a combustion
smoke, they vaporise a liquid aerosol generating sub-
strate which can be inhaled by a user. The liquid typically
comprises an aerosol-forming substance, such as gly-
cerine or propylene glycol, that creates the vapour when
heated. Other common substances in the liquid are ni-
cotine and various flavourings.
[0003] An aerosol generating system is a hand-held
inhaler system, typically comprising a mouthpiece sec-
tion, a reservoir configured to hold liquid aerosol gener-
ating substrate in a reservoir chamber, and a power
supply unit. Vaporisation is achieved in a vaporisation
region, such as a vaporisation chamber, by a vaporiser or
heater unit which typically comprises a heating element
in the form of a heating coil and a fluid transfer medium
such as a wick. Vaporisation occurs when the heating
element heats the liquid in the fluid transfer medium until
the liquid is transformed into vapour.
[0004] In general terms, a vapour is a substance in the
gas phase at a temperature lower than its critical tem-
perature, which means that the vapour can be con-
densed to a liquid by increasing its pressure without
reducing the temperature, whereas an aerosol is a sus-
pension of fine solid particles or liquid droplets in air or
another gas. It should, however, be noted that the terms
"aerosol" and "vapour" may be used interchangeably in
this specification, particularly with regard to the form of
the inhalablemedium that is generated for inhalation by a
user.
[0005] Conventional cigarette smoke comprises nico-
tine as well as a multitude of other chemical compounds
generated as the products of partial combustion and/or
pyrolysis of the plant material. Electronic cigarettes on
the other hand deliver primarily an aerosolised version of
an initial startinge-liquid composition comprisingnicotine
and various food safe substances such as propylene
glycol and glycerine, etc., but are also efficient in deliver-
ing a desired nicotine dose to the user. Electronic cigar-
ettes need to deliver a satisfying amount of vapour for an
optimum user experience whilst at the same time max-
imising energy efficiency.
[0006] WO 2017/179043 discloses an aerosol gener-
ating system comprising a disposable cartridge and a
reusable base part. The cartridge has a simplified struc-

ture which is achieved by keeping the main heating
element in the reusable base part, while the cartridge
is providedwith a heat transfer unit. The heat transfer unit
is configured to transfer heat from the heating element to
the proximity of liquid in the cartridge to produce a vapour
for inhalation by a user.
[0007] During use of an aerosol generating system, as
liquid in the fluid transfer medium is vaporised, the pres-
sure in the reservoir drops. This is because liquid is pulled
into the fluid transfer medium by capillary forces in order
to re-saturate the fluid transfer medium as liquid already
held in the fluid transfermedium is heated and vaporised.
The pressure difference between the reservoir chamber
and the ambient atmosphere outside the reservoir can
become large unless air is permitted to propagate to the
reservoir chamber in order to equalise the pressure.
Failure to permit air ingress to the reservoir chamber
can prevent the fluid transfer medium from re-saturating
correctly. For this reason, aerosol generation systems
sometimes include a pressure balance system that is
operable to provide a pressure equalisation air path
between the reservoir chamber and air at ambient pres-
sure. Such a pressure balance system allows for gas
(and inparticular, air) transfer into the reservoir as liquid is
consumed in the vaporisation process.
[0008] However, sincesuchpressurebalancesystems
permit air ingress to the reservoir chamber, they can also
permit fluid to escape from the reservoir chamber. This
can undesirably result in leakage from the reservoir
chamber, resulting in the need to provide additional
structure in the system to combat or contain the leakage.
Such additional structure canadd to the complexity of the
system, and hence increase the cost and complexity of
manufacture.
[0009] It is desirable to provide a cartridge including an
alternative pressure balance system that is less prone to
leakage, and/or which has a simplified construction.

Summary

[0010] According to a first aspect of the present inven-
tion, we provide a cartridge for an aerosol generating
system, the cartridge comprising:

a reservoir havinga reservoir chamber for containing
a liquid aerosol generating substrate;
a vaporisation region;
a porous ceramic fluid transfer medium operable to
absorb liquid from the reservoir chamber and trans-
fer the absorbed liquid to the vaporisation region;
and
a seal located between the reservoir and the fluid
transfer medium, the seal having a first surface
abutting the reservoir and a second surface abutting
the porous ceramic fluid transfer medium;
wherein theseal comprisesa resilientmaterial, anda
pressure release structure is formed in the resilient
material.
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[0011] Conventional pressure balance systems are
typically provided in a wall of the reservoir, or as an
additional component in fluid communication with the
reservoir, such as a mounting fixture for the fluid transfer
medium. This adds complexity to the construction of a
cartridge, and so adds to the expense of production.
Furthermore, leakage from the reservoir can occur via
the pressure balance system, as it provides a fluid path
between the reservoir chamber and the exterior of the
reservoir. Again, this can result in the need for additional
complexity in the form of leakage prevention systems,
such as ribs external to the reservoir for collecting the
leaked liquid.
[0012] By providing a pressure release structure in a
resilient (i.e. deformable and/or elastic) seal, air can be
provided with a pressure equalisation path for ingress to
the reservoir chamber that has flexible dimensions. The
pressure release structure is thus operable to permit air
ingress to the reservoir chamber from a location external
to the reservoir via a path which can deform if necessary.
Such a structure may be less prone to leakage than prior
pressure release systems, as it may be formed having
smaller dimensions than an equivalent structure formed
in a rigid material. Locating the pressure release struc-
ture in a resilient seal may further allow for a simplified
construction as compared to other pressure balance
systems, as a flexible component may be easier to man-
ufacture and/or require lower manufacturing tolerances.
[0013] The pressure release structuremay comprise a
pressure releasechannel formed in the first surfaceof the
resilient seal. Air may be guided through the pressure
release channel to the reservoir chamber between the
resilient seal and the reservoir.
[0014] The pressure release structuremay comprise a
pressure release channel formed in the second surface
of the resilient seal. Air may be guided through the
pressure release channel to the reservoir chamber be-
tween the resilient seal and the porous ceramic fluid
transfermedium. In this case, any fluid that escapes from
the reservoir chamber via the pressure release channel
may be absorbed into the porous ceramic of the fluid
transfermediumdirectly from the pressure release chan-
nel. This may reduce the risk of leakage from the reser-
voir via the pressure release channel.
[0015] In one example, the cartridge further comprises
a vapour transfer channel operable to fluidly connect an
inlet with an outlet, with the vaporisation region being in
communication with, and preferably located in, the va-
pour transfer channel between the inlet and the outlet.
[0016] The pressure release structuremay comprise a
gas inlet located in the vapour transfer channel and a gas
outlet in fluid communication with the reservoir chamber.
Thus, in the unlikely event that any fluid does happen to
escape from the reservoir chamber, such escaped fluid
may be deposited into the vapour transfer channel. This
may reduce the risk of such fluid coming into contact with
other parts of the cartridge, such as electrical connec-
tions.

[0017] The pressure release structuremay comprise a
pressure release channel extending between the reser-
voir chamber and the vapour transfer channel, preferably
terminating adjacent the vaporisation region. Thus, in the
unlikely event that any fluid does happen to escape from
the reservoir chamber, such escaped fluid may be de-
posited into the vaporisation region, fromwhich it may be
vaporised together with fluid that has been wicked
through the fluid transfer medium in a more conventional
manner.
[0018] The pressure release channel may comprise a
gas outlet in direct fluid communication with the reservoir
chamber. Pressure within the reservoir may therefore be
equalised by means of air ingress to the reservoir cham-
ber via the gas outlet. The pressure release channel may
alternatively terminate short of the reservoir chamber at a
blind end. In this alternative, no open gas outlet is pro-
vided in direct fluid communication with the reservoir
chamber, and instead a separating portion of resilient
material is located between the blind end of the pressure
release channel and an edge of the seal. Nevertheless,
air may enter the reservoir from the pressure release
channel if the pressure in the reservoir lowers sufficiently
such that a differential pressure between the reservoir
chamber and the exterior causes air to be drawn around
the separating portion. The separating portion may have
a largest dimension that is less than 2mm, or less than
1mm, or less than 0.5mm. By omitting an open gas outlet
in the interior surface of the reservoir a direct fluid con-
nection between the reservoir chamber and the exterior
is also omitted, further reducing the likelihood of leakage.
[0019] Aportion of the vapour transfer channel extend-
ing from the vaporisation region to the outlet may pass
around a side of the reservoir. Thus, said portion of the
vapour transfer channel is laterally offset from the reser-
voir, and does not pass through the reservoir. This avoids
the need to provide a second seal to separate the re-
servoir chamber from thevapour transfer channel, further
reducing complexity, thus enabling a reduced number of
components and simplifying the manufacture process.
[0020] Where the pressure release structure is a pres-
sure releasechannel, saidpressure releasechannelmay
follow a tortuous path. An example of a channel having a
tortuous path is a channel that has no straight path
between an inlet of the channel and an outlet of the
channel. Such a path typically has increased path length
as compared with a straight path, and typically includes
one or more bends. Each of these features may act to
retard or resist the flow of liquid through the path. The
tortuous path may be generally serpentine, and may
comprise at least two, and preferably more than two,
e.g. three of four, transverse path sections, where trans-
verse refers to a direction that is generally perpendicular
to a longitudinal axis of the cartridge. Such sections may
further resist the flow of liquid by providing a physical
barrier to flow in a longitudinal direction, where the long-
itudinal direction refers to a direction aligned with the
longitudinal axis of the cartridge, which may dictate a
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typical use orientation for the cartridge.
[0021] Where the pressure release structure is a pres-
sure releasechannel, saidpressure releasechannelmay
haveahydraulic diameter of 2mmor less, or 1mmor less,
where the hydraulic diameter is defined as Dh = 4A/P,
whereA is thecross sectional areaof the channel andP is
the wetted perimeter of the channel. The pressure re-
leasechannelmayhaveahydraulic diameter in the range
1mm‑0.1mm,or 1mm‑0.2mm,or 1mm‑0.5mm.Providing
hydraulic diameter in this range may assist in confining
fluid leaked from the reservoir chamber within the pres-
sure release channel by means of surface tension.
[0022] The pressure release channel may have a sub-
stantially U-shaped cross-section. Such a cross-section
is simple tomold or cast, improving ease ofmanufacture.
[0023] The pressure release structure may further
comprise a valve that is deformable between a closed
state, in which fluid egress from the reservoir chamber is
restricted, and an open state, in which gas ingress to the
reservoir chamber is permitted. The valve may be de-
formable in response to a deflection force, the deflection
force preferably resulting from a threshold pressure dif-
ference between a first side of the valve and a second
side of the valve. A valve of this typemay be conveniently
formed of the resilient material of the seal, and may be
operable further inhibit leakage of fluid from the reservoir.
[0024] Where the pressure release structure is a pres-
sure release channel, the valve may be located at or
adjacent to a reservoir end of the pressure release chan-
nel. For example, the valvemay be located at or adjacent
the gas outlet of the pressure release channel. Providing
the valve in this location may keep the bulk of the pres-
sure release channel clear of fluid, further facilitating air
ingress.
[0025] The valve may be a one-way valve, such as a
duck-bill valve or other non-return valve comprising a
deformable feature that is biased against deformation in
one direction. In addition to a deformable feature, the
one-way valvemay comprise an obstruction, wherein the
obstruction is operable to permit deformation of the de-
formable feature in a first direction and to restrict defor-
mation of the deformable feature in a second direction
different to the first. The obstruction may reduce the
likelihood of fluid leaking through the one-way valve,
by providing resistance to the opening of the valve in
the second direction.
[0026] The deformable feature may be moveable, e.g.
pivotable, about a side wall of the pressure release
channel, and the obstruction may be located in the pres-
sure release channel at a location selected to restrict
movement, e.g. rotation, of the deformable feature in the
second direction. For example, the deformable feature
may comprise a barrier having a hinge-like connection to
the side wall of the pressure release channel, and the
obstruction may comprise a protrusion located on an
opposing side wall of the pressure release channel.
[0027] The fluid transfer medium may be operable to
close an opening in the reservoir such that at least a

portion of an interior surface of the fluid transfer medium
is in direct contact with a liquid held within the reservoir
chamber. Such an arrangement further simplifies con-
struction by avoiding the need for an end wall closing the
reservoir, and associated seal.
[0028] The seal is preferably formed entirely from the
resilient material. The resilient material is preferably si-
licone.
[0029] The seal preferably surrounds an exterior sur-
face of the fluid transfer medium.
[0030] According to a second aspect of the invention,
we provide an aerosol generating system comprising:

a cartridge for an aerosol generating system, the
cartridge comprising:

a reservoir having a reservoir chamber for con-
taining a liquid aerosol generating substrate;
a vaporisation region;
aporousceramicfluid transfermediumoperable
to absorb liquid from the reservoir chamber and
transfer the absorbed liquid to the vaporisation
region; and
a seal located between the reservoir and the
fluid transfer medium, the seal having a first
surface abutting the reservoir and a second sur-
face abutting the porous ceramic fluid transfer
medium;
wherein the seal comprises a resilient material,
and a pressure release structure is formed in the
resilient material; and

wherein the aerosol generating system further com-
prises a base part configured to removably connect
to the cartridge.

[0031] The cartridge may comprise any of the features
set out above in relation to thefirst aspect of the invention,
in any combination.
[0032] The base part may comprise a heater operable
to supply heat to the vaporisation region when the car-
tridge is thermically connected to the cartridge. Such an
arrangement simplifies the structure of the cartridge and
allows reuse of the heater with multiple cartridges.
[0033] The cartridge may further comprise a thermal
interface membrane operable to transfer heat from the
heater in the base part to the vaporisation region when
the cartridge is thermically connected to the base part.
Such a thermal interfacemembrane provides a cartridge
having a sealed construction which reduces the risk of
leakage.
[0034] It is to be appreciated that the cartridge and the
base part may further include any one or more compo-
nents conventionally included in an aerosol generating
system, such as the system described below in connec-
tion with Figure 1.
[0035] For example, the cartridge may further com-
prise a cartridge housing having a proximal end config-
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ured as a mouthpiece end, which is in fluid communica-
tion with the vaporisation region via the or a vapour
transfer channel, and a distal end operable to removably
connect with the base part. The mouthpiece end may be
configured for providing the vaporised liquid to the user.
[0036] The reservoir may be provided in the cartridge
housing with the vapour transfer channel extending from
an inlet at the base and one side of the cartridge, along
the distal end of the cartridge to the vaporisation region
and up one side of the cartridge to an outlet located
centrally at the mouthpiece end.
[0037] The cartridge housing may be made of one or
more of the following materials: aluminium, polyether
ether ketone (PEEK), polyimides, suchasKapton®, poly-
ethylene terephthalate (PET), polyethylene (PE), high-
density polyethylene (HOPE), polypropylene (PP), poly-
styrene (PS), fluorinatedethylene propylene (FEP), poly-
tetrafluoroethylene (PTFE), polyoxymethylene (POM),
polybutylene terephthalate (PBT), Acrylonitrile buta-
dienestyrene (ABS),Polycarbonates (PC), epoxy resins,
polyurethane resins and vinyl resins.
[0038] As noted above, the fluid transfer medium com-
prisesaporousceramicfluid transfermedium,whichmay
be positioned adjacent to an opening of the reservoir
chamber and arranged to hold and transfer aerosol gen-
erating liquid from the reservoir chamber to the vaporisa-
tion region by capillary action. The porous ceramic fluid
transfermediummay be substantially rigid and inflexible.
The pore size of the porous ceramic may be in the range
10‑80 µm, for example 20‑60 µm.
[0039] The base part of the system may include a
power supply unit, e.g. a battery, which may be con-
nected to the heater. In operation, upon activating the
aerosol generating system, the power supply unit elec-
trically heats the heater of the base part, which then
provides its heat by conduction to the fluid transfer med-
ium in the cartridge (optionally via a thermal interface
membrane) resulting in vaporisation of the liquid ab-
sorbed therein. As this process is continuous, liquid from
the reservoir chamber is continuously absorbed by the
fluid transfer medium. Vapour created during the above
process is transferred from the vaporisation region via
the vapour transfer channel so that it can be inhaled via
the outlet by a user. Once the liquid in the reservoir
chamber is used up, the cartridge may be disconnected
from thebasepart andanewcartridge fitted, enabling the
reuse of the base part.
[0040] The heater of the base part may comprise a
protruding heater extending from the base part so that, in
use, the heater extends into a recess of the cartridge.
[0041] The power supply unit, e.g. battery, may be a
DC voltage source. For example, the power supply unit
may be aNickel-metal hydride battery, a Nickel cadmium
battery, or a Lithiumbasedbattery, for example aLithium-
Cobalt, a Lithium-Iron-Phosphate, a Lithium-Ion or a
Lithium-Polymer battery.
[0042] The base part may further comprise a controller
associated with electrical components of the aerosol

generating system, including the battery and heater.
[0043] The aerosol generating system may comprise
an electronic cigarette. As used herein, the term "elec-
tronic cigarette" may include an electronic cigarette con-
figured to deliver an aerosol to a user, including an
aerosol for inhalation/vaping. An aerosol for inhalation/-
vaping may refer to an aerosol with particle sizes of 0.01
to 20 µm. The particle size may be between approxi-
mately 0.015 µm and 20 µm. The electronic cigarette
may be portable.

Brief Description of the Drawings

[0044] The invention will now be described, by way of
example only, with reference to the accompanying draw-
ings, in which like features are denoted with the same
reference numerals.

Figure 1 is a partial cross-sectional view of an aero-
sol generating system comprising a base part (only
partly visible) and a cartridge;
Figure 2 shows a side view of a porous ceramic fluid
transfer medium suitable for use in the aerosol gen-
erating system of Figure 1, together with a seal;
Figure 3 shows a perspective view of the porous
ceramic fluid transfer medium and seal of Figure 2,
with the seal shown in phantom;
Figure4showsabottomperspectiveviewof theseal
of Figures 2 and 3, absent the porous ceramic fluid
transfer medium;
Figure 5 shows a perspective view of a porous
ceramic fluid transfer medium suitable for use in
the aerosol generating system of Figure 1, together
with an alternative seal; and
Figure6showsabottomperspectiveviewofanother
alternative seal, including a close up of a valve por-
tion of the seal.

Detailed Description

[0045] Figure 1 shows one example of an aerosol
generating system 10, which can be used as a substitute
for a conventional cigarette. The aerosol generating sys-
tem 10 comprises a base part 12 and a cartridge 14 (also
referred to in the art as a "capsule" or "pod") thermically
connectable to the base part 12. The base part 12 is thus
the main body part of the aerosol generating system and
is preferably re-usable.
[0046] The base part 12 comprises a housing 16 ac-
commodating therein a power supply unit (not shown),
such as a battery, a heater 20 and a controller (not
shown). The power supply is operatively connected to
the heater 20. In the example shown, the heater 20 is in
the form of a rigid protruding heater 20 that protrudes out
of a first end of the base part 12 for partial receipt within
the cartridge 14. The battery is configured for providing
the heater 20 with the necessary power for its operation,
via suitable electrical contacts, allowing it to become
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heated to a required temperature. The heater 20, in the
example shown, comprisesa ceramic heater.However, it
will be appreciated that any suitable type of heater may
be selected as required by the implementation. The
controller is operable to control the operations of the
aerosol generation system 10 using power supplied by
the battery.
[0047] The first end of the housing 16 of the base part
12 has one or more interface features configured for
matching one or more corresponding interface features
located on the cartridge 14 so as to mechanically couple
the cartridge 14 to the base part.
[0048] Referring still to Figure 1, the cartridge 14 com-
prises a cartridge housing 22 having a proximal end 24
andadistal end 26. Theproximal end 24may constitute a
mouthpiece end configured for being introduced directly
into a user’s mouth. In some examples, a mouthpiece
may be fitted to the proximal end 24. The distal end 26 of
the housing 22 comprises abase28 intowhich theheater
20 protrudes when the cartridge 14 is connected to the
base unit 12. In particular, an aperture 29 in the base 28
defines a recess intowhich at least a portion of the heater
20 protrudes when connected.
[0049] The cartridge 14 further comprises a reservoir
30 defining a reservoir chamber 32 configured for con-
taining therein a liquid to be vaporised. The liquid may
comprise an aerosol-forming substance such as propy-
lene glycol and/or glycerol and may contain other sub-
stances such as nicotine and acids. The liquid may also
comprise flavourings such as e.g. tobacco, menthol or
fruit flavour. The reservoir 30 extends between the prox-
imal end 24 towards the distal end 26 and is spaced from
the distal end 26.
[0050] The cartridge 14 is further provided with a fluid
transfer medium in the form of a porous ceramic fluid
transfer medium 34, also referred to herein as a porous
ceramic wick, in fluid communication with the reservoir
chamber 32. The porous ceramic fluid transfer medium
34 is inflexible, in that it is rigid and does not deform in
response to pressure changeswithin the reservoir cham-
ber 32. The porous ceramic fluid transfer medium 34 is
operable to absorb liquid aerosol generating substrate
from the reservoir and deliver said liquid aerosol gener-
ating substrate to a vaporisation region 36. As used
herein, the term "vaporisation region" 36 refers to the
region in which liquid is vaporised and may alternatively
be termed a vaporisation chamber or area. Typically, the
vaporisation region is an area within and/or adjacent to
the porous ceramic wick 34 in which liquid is heated to a
sufficiently high temperature to achieve vaporisation /
aerosolization.
[0051] A vapour transfer channel 31 extends from one
or more inlets 33 to an outlet 35 located centrally in the
proximal end 24 of the cartridge. The air inlet 33 com-
municates with an inlet channel 31a, which leads to the
vaporisation chamber 36. An outlet channel 31b leads
from the vaporisation chamber 36 to the air outlet 35.
Because the vaporisation chamber 36 is located near the

distal end26, the outlet channel 31bconducts air over the
majority of the length of the cartridge 14 from the distal
end 26 to the proximal end 24. The outlet channel 31b is
offset laterally from a longitudinal axis of the housing 22
and extends around the reservoir chamber 32 between a
wall of the cartridge housing 22 and one side of the
reservoir 30. Because the outlet channel 31b is offset
laterally and does not pass through the reservoir 30, it is
not necessary to provide a seal or gasket to seal the
reservoir around the channel 31b.
[0052] In use, air follows a continuous airflow path
extending from the air inlet 33 at the distal end 26,
successively through the inlet channel 31a, the vapor-
isation chamber 36 and the outlet channel 31b, to the air
outlet 35 at the proximal end 24. Vaporised liquid is
entrained in air within the vapour transfer channel 31
as said air flows past the porous ceramic fluid transfer
medium 34, for example during a user’s inhalation.
[0053] It will be appreciated that many configurations
for the vapour transfer channel are possible. For exam-
ple, the cartridge inlet(s) 33may be in direct communica-
tion with the external atmosphere or, as in the example
shown, the inlet(s) 33 may be fluidly connected to an
external air inlet 33a located in the base part 12 of the
system via a fluidly sealable joint 37.
[0054] Upon connection of the interfaces between the
cartridge14and thebasepart 12 of thedevice, the heater
20 protrudes into the vapour transfer channel 31 imme-
diately below the porous ceramic wick 34, thereby en-
abling heating of liquid in the wick until the liquid is
transformed into vapour when the heater is activated.
[0055] A thermal interface membrane 50 is provided
between the heater 20 and the porous ceramic wick 34.
Themembrane50 is a thinmembranesuchasametal foil
that is configured to ensure rapid and even heating of the
vaporisation region 36 in an accurate and defined geo-
metry, reducing the amount of lateral thermal spreading
(i.e. thermal losses). The thermal interfacemembrane 50
is flexible, and so is able to deform, and so at least
partially conform, to the shape of the heater 20 when a
connection is made between the cartridge 14 and the
base part 12. Heat from the heater 20 in the base part is
thus transferred to the fluid transfer medium 34 through
the thermal interface membrane 50 by conduction, con-
vection and/or radiation (but primarily via conduction)
when the cartridge is thermically connected to the base
part 12 in order to effect vaporisation of the aerosol
generating liquid held in the fluid transfer medium.
[0056] Referring now to Figures 2, 3 and 4, a porous
ceramic fluid transfer medium 34 is shown, together with
a seal 60. The porous ceramic fluid transfer medium 34
and seal 60 are shown separately from a cartridge 14 for
clarity, but it will be appreciated that the porous ceramic
fluid transfer medium 34 and seal 60 may be used in a
cartridge 14, such as the cartridge shown in Figure 1,
which comprises a reservoir 30 having a reservoir cham-
ber 32 for containing a liquid aerosol generating sub-
strate, and a vaporisation region 36. In use, the fluid
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transfer medium 34 is operable to absorb liquid from the
reservoir chamber 32 and transfer the absorbed liquid to
the vaporisation region 36, and the seal 60 is located
between the reservoir 30and thefluid transfermedium34
andoperable toprovideafluid-tight seal between the two.
To this end, the seal 60 has a first surface 62 abutting the
reservoir and a second surface 64 abutting the porous
ceramic fluid transfer medium 34. The first surface 62
may alternatively be thought of an external surface of the
seal 60, and the second surface 64 may alternatively be
thought of as an internal surface.
[0057] The seal 60 comprises, and in the example
shown is entirely formed of, a resilient material. A pres-
sure release structure 66 is formed in the resilient mate-
rial.
[0058] The pressure release structure 66 is configured
to permit air ingress to the reservoir chamber 32 from a
location external to the reservoir. In particular, the pres-
sure release structure 66 comprises a gas inlet 68, which
is located in the vapour transfer channel 31when the seal
60 is correctly installed in a cartridge 14 between the
reservoir 30 and the fluid transfer medium 34. The pres-
sure release structure 66 also comprises a gas outlet 70,
which is in fluid communication with the reservoir cham-
ber 32 when the seal is correctly installed in the cartridge
14between the reservoir 30and thefluid transfermedium
34. In theexample shown inFigures1‑4, thegasoutlet 70
is in direct fluid communication with the reservoir cham-
ber 32, such that it opens directly into the reservoir
chamber 32, thus providing an unobstructed air path into
the reservoir chamber from the gas inlet 68 at the oppo-
site end of the pressure release structure.
[0059] The pressure release structure 66 thus defines
a channel extending between the reservoir chamber 32
and the vapour transfer channel 31. Ambient air may
enter the reservoir chamber 32 via the pressure release
channel 66 in order to balance the pressure within the
reservoir as liquid is drawn out of the reservoir and into
the fluid transfer medium during use.
[0060] Because the pressure release structure 66 pro-
vides a route for air ingress to the reservoir, it is possible
that fluid from the reservoir chamber 32may escape from
the reservoir via the pressure release structure 66. In the
example shown, the pressure release structure 66 com-
prises a pressure release channel, and is formed in the
second (internal) surface 64 of the seal 60. The pressure
release channel has a generally U‑ or C-shaped cross-
section, and thus defines an open groove in the internal
surface of the seal. In this way, the pressure release
channel is closed on one side by the porous ceramic of
the fluid transfer medium, when the seal 60 is located
over an external surface 40 of the fluid transfer medium.
In this way, any fluid that enters the pressure release
channel is encouraged into direct contact with the porous
ceramic of the fluid transfer medium 34. Thus, leaked
fluid may be absorbed into the fluid transfer medium
directly from the pressure release channel.
[0061] In the unlikely event that fluid does happen to

escape from the gas inlet 68 of the pressure release
channel, such escaped fluid is deposited into the vapour
transfer channel 31 from the gas inlet 68. In the example
shown, the gas inlet 68 is located adjacent the vaporisa-
tion region 36, from which escaped fluid may be va-
porised together with fluid that has been wicked through
the fluid transfermedium in amore conventionalmanner.
[0062] To further inhibit leakage from the reservoir 30,
the pressure release channel 66 follows a tortuous path,
in that the channel 66 provides no straight path between
the gas inlet 68 and the gas outlet 70. In particular, the
tortuous path is generally serpentine, and comprises at
least two, and in this case three, transverse path sections
72, which are connected via a series of bends 74. Such a
tortuous path further resists the flowof liquid by providing
aphysical barrier to flow ina longitudinal direction, aswell
as by increasing the overall length of path the fluid must
travel in order to escape.
[0063] The pressure release channel 66 has a hydrau-
lic diameter that is selected to assist in confining fluid
leaked from the reservoir chamber within the pressure
release channel by means of surface tension. As used
herein, the hydraulic diameter is defined as Dh = 4A/P,
where A is the cross-sectional area of the channel and P
is the wetted perimeter of the channel. For example, in
the case of a channel having a circular cross-section, the
hydraulic diameter may be written as Dh = 4πR2/2πR =
2R. In contrast, for a channel having a rectangular cross-
section of width a and depth b, the hydraulic diameter
may be written as Dh = 4ab/2(a+b) = 2ab/(a+b). In the
example shown in Figures 3 and 4, the pressure release
channel is generally U-shaped, and has a broadly rec-
tangular cross section. The U-shaped pressure release
channel has a hydraulic diameter of approximately 1mm.
It will be appreciated that the design of the channel is
dependent on the seal geometry and e-liquid properties.
However, in general the hydraulic diameter may be 2mm
or less, for example in the range 1mm‑0.1mm, or
1mm‑0.2mm.
[0064] The seal 60 surrounds at least a portion of the
exterior surface40of the fluid transfermedium, and in the
example shown covers the side surfaces of the fluid
transfer medium and a major portion of the top surface
of the fluid transfer medium, so as to provide a resilient
connection between the fluid transfer medium and the
reservoir. The seal may be formed from any suitable
resilient sealing material, such as silicone.
[0065] When installed in a cartridge, such as the car-
tridge shown in Figure 1, the fluid transfer medium 34 is
operable to close an opening 42 in the reservoir 30, in
particular at a distal end of the reservoir 30. Thus, at least
a portion of an interior surface 44 of the porous ceramic
fluid transfer medium 34 is in direct contact with a liquid
held within the reservoir chamber. Liquid from the reser-
voir may thus be absorbed into the fluid transfer medium
through the inner surface 44, and wicked towards the
vaporisation region.
[0066] During use of the aerosol generating system
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shown in Figure 1, liquid in the fluid transfermedium34 is
heated by the heater 20. The heated liquid is vaporised in
the vaporisation region 36, and the resulting vapour is
removed from the vaporisation region by air drawn
through the vapor transfer channel 31 by a user of the
system. The vaporisation of liquid within the porous
ceramic causes pressure in the reservoir chamber 32
to drop. This is because new liquid is pulled into the fluid
transfer medium 34 due to capillary forces in order to re-
saturate the fluid transfermedium34as the liquid already
held in the fluid transfermedium is heated and vaporised.
[0067] The pressure difference between the reservoir
chamber 32 and the ambient atmosphere outside the
reservoir chamber 32 can become large unless air is
permitted to propagate to the reservoir chamber 32 in
order to equalise the pressure. Failure to permit air
ingress to the reservoir chamber 32 can prevent the fluid
transfer medium 34 from re-saturating correctly.
[0068] In aerosol generating systems having flexible
fluid transfermedia, suchascottonwicks, thewick itself is
typically a soft fibrous structure which can deform, and
hence can create gaps that enable air to travel to the
reservoir and thereby equalise the pressure. This is not
possible inaerosol generatingsystems that utiliseporous
ceramic wicks however, since such wicks are hard in-
flexible structures which do not deform during operation.
Depending on the pore size and structure of the porosity
inside a ceramic wick, the pressure difference between
the reservoir and the outside may need to become large
(e.g. up to 20Pa) before it is strong enough to cause air to
propagate to the reservoir through the ceramic (which
may typically have aminimumwall thickness in the range
1.5mm‑2mm) in order to equalize the pressure and re-
saturate the wick. This can lead to dry puffing and incon-
sistent delivery, which is why most commercial products
with a ceramicwick include a pressure balance system in
the form of a small channel in the reservoir or wick fixture
that acts to permit pressure equalisation.
[0069] However, such channels also lead to leakage,
meaning such cartridges are typically also provided with
additional features to address the problem of leakage,
such as numerous ribs in a "dead" space outside the
reservoir, intended to hold the leaked liquid.
[0070] In contrast, a seal 60 of the type described
herein includes a pressure release channel 66 provided
in the resilient material of the seal itself. Since resilient
material can deform, such a pressure release channel
may be made having a smaller resting (i.e. undeformed)
hydraulic diameter than a channel formed in a hard
plastics material. Furthermore, such a seal need not
be made to precise dimensions, because of its ability
to deform, and so manufacturing tolerances may be
lower. Such a seal may additionally be easier to install
than a pressure balance system formed in a housing or
mounting of the reservoir, which is typically formed of a
hard plastics material. Pressure within the reservoir may
thus be equalised via a pressure release structure of the
type described herein in a simplified manner as com-

pared with prior systems.
[0071] Figures 5 and 6 show two alternative seals 60a,
60b. Where appropriate, like reference numerals are
used to refer to like features, and so for brevity features
common to the seal 60 shown in Figures 1‑4 will not be
described again in detail.
[0072] The alternative seal 60a shown in Figure 5
includes a pressure release structure in the form of a
pressure release channel 66a. The pressure release
channel is formed in the external surface 62 of the seal.
When installed in a cartridge 14, the pressure release
channel 66aprovidesa route for gas toenter the reservoir
chamber 32 from a location that is external to the reser-
voir chamber 32. In particular, the pressure release
channel includes a gas inlet 68 which, similar to that
described above in connection with Figures 1‑4, is lo-
cated in the vapour transfer channel 31, as well as a gas
outlet 70 in fluid communication with the reservoir cham-
ber. Gasmay thus enter the reservoir chamber in order to
balance pressure within the reservoir chamber by travel-
ing through the pressure balance channel 66a between
the seal and a wall or housing 76 of the reservoir 30.
[0073] Like the pressure release channel 66 shown in
Figures 2‑4, the pressure release channel 66a shown in
Figure 5 follows a tortuous path, and has a hydraulic
diameter selected to assist in confining leaked fluid to the
channel using surface tension.
[0074] Referring now to Figure 7, a further alternative
seal 60b is shown. The seal 60b includes a pressure
release structure in the form of an internal pressure
release channel 66b, similar to that shown in Figures
1‑4. The pressure release channel 66b differs from the
channel 66 described above with respect to Figures 1‑4
however, in that it further includes a valve 80 located at or
adjacent to the gas outlet 70 of the pressure release
channel. The valve 80 is deformable between a closed
state (shown in Figure 6), in which fluid egress from the
reservoir chamber 32 is restricted, and an open state (not
shown), in which gas ingress to the reservoir chamber 32
is permitted.
[0075] The valve 80 is deformable in response to a
deflection force resulting from a threshold pressure dif-
ferencebetweenafirst, reservoir, side82of the valveand
a second, inlet, side 84 of the valve. That is, when the
pressure difference between the inlet side 84 of the valve
and the outlet side 82 of the valve becomes sufficiently
high that the threshold pressure difference is exceeded,
the valve80 is operable to deform from the closedstate to
the open state, in order to permit air to pass through the
valve into the reservoir chamber 32. The valve structure
thus uses the elasticity of the rubber-like material of the
seal by incorporating a thin structural feature operable to
deform due to the pressure difference. Preferably the
valve structure inside the channel stays closed (initial
state) under the steady state and associated forces
(capillary force of the liquid inside the reservoir and
gravity) and opens after vaporization when the pressure
difference increases and overcomes the deflection force
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or stress of the valve structure (e.g. bending stiffness of
the valve structure).
[0076] The valve 80 shown in Figure 6 is a one-way
valve. It will beappreciated thatmultiple typesof one-way
valve are available; however, in the example shown the
valve 80 includes a deformable feature 86 and an ob-
struction 88. The deformable feature 86 is provided as a
barrier that is attached at one edge to a side wall of the
pressure release channel, so as to be pivotally moveable
within the pressure release channel 66b about the at-
tached edge. The obstruction 88 is operable to permit
deformation, and in particular pivotal movement, of the
deformable feature 86 in a first direction, but to restrict
deformation of the deformable feature 86 in a second
direction different to the first. In particular, the obstruction
88 is provided as a protrusion located on an opposing
sidewall 90 of the pressure release channel 66b,which is
located adjacent the inlet side 84 of the valve 80, so as to
restrict pivotal movement towards the inlet side but to
permit pivotal movement towards the reservoir side. The
obstruction has a curved profile, such that in the event of
an excessively high pressure within the reservoir the
valve may be forced open in the second direction to
permit fluid to escape to reduce the excess pressure.
The free end of the deformable feature also has a curved
profile, facilitating ease of movement. Such a valve 80
further reduces the risk of fluid leakage from the reservoir,
andcanbeconveniently formed in the resilientmaterial of
the seal during manufacture as a single piece.
[0077] It will be appreciated that a valve 80 could be
located at a different point along the channel if preferred,
for example at or adjacent the gas inlet, or at an inter-
mediate point between the gas inlet and the gas outlet. It
will further be appreciated that a valve 80 could be
included in an external pressure release channel, such
as that shown in Figure 5.
[0078] In an alternative embodiment, the gas outlet 70
may be located short of the reservoir chamber 32 at a
blind end. In such an alternative, no open gas outlet is
provided in direct fluid communication with the reservoir
chamber, and instead a separating portion of resilient
material is located between the blind end of the pressure
release channel and the interior surface 64 of the seal.
Nevertheless, air may enter the reservoir chamber 32
from the pressure release channel if the pressure in the
reservoir lowers sufficiently such that a differential pres-
sure between the reservoir chamber and the exterior
causes air to be drawn around the separating portion
of the seal, for example by deformation of the seal per-
mitting air to pass between the seal and the adjacent
surface. In the case of an internal channel, the adjacent
surface may be the porous ceramic of the fluid transfer
medium, whereas for an external channel the adjacent
surface may be the reservoir housing. Such an arrange-
ment requiresasmaller pressuredifferential than if theair
were required to be drawn through the full depth of the
ceramicwick, and ismadepossible by the resilient nature
of the seal. The separating portion thus may serve as a

valve. The separating portion may have a largest dimen-
sion that is in the range 0.1mm‑2mm.
[0079] Although exemplary embodiments have been
described in the preceding paragraphs, it should be
understood that various modifications may be made to
the examples described herein without departing from
the scope of the appended claims. For example, more or
fewer pressure release channels could be provided if
required, and/or pressure release channels could be
provided at different locations to those shown. Similarly,
the pressure release channels could have different
cross-sectional shapes to those shown. Thus, the
breadth and scope of the claims should not be limited
to the above-described exemplary embodiments.
[0080] Any combination of the above-described fea-
tures in all possible variations thereof is encompassed by
the present disclosure unless otherwise indicated herein
or otherwise clearly contradicted by context.

Claims

1. A cartridge (14) for an aerosol generating system,
the cartridge (14) comprising:

a reservoir (30) having a reservoir chamber (32)
for containing a liquid aerosol generating sub-
strate;
a vaporisation region (36);
a porous ceramic fluid transfer medium (34)
operable to absorb liquid from the reservoir
chamber (32) and transfer the absorbed liquid
to the vaporisation region (36); and
a seal (60, 60a, 60b) located between the re-
servoir (30) and the fluid transfer medium (34),
the seal having a first surface (62) abutting the
reservoir and a second surface (64) abutting the
porous ceramic fluid transfer medium;
wherein the seal (60, 60a, 60b) comprises a
resilient material, and a pressure release struc-
ture (66, 66a, 66b) is formed in the resilient
material.

2. The cartridge of claim 1, wherein the pressure re-
lease structure (66, 66a, 66b) comprises a pressure
release channel formed in the first surface (62) of the
seal.

3. The cartridge of claim 1, wherein the pressure re-
lease structure (66, 66a, 66b) comprises a pressure
release channel formed in the second surface (64) of
the seal.

4. The cartridge of any preceding claim, wherein the
cartridge further comprises a vapour transfer chan-
nel (31) operable to fluidly connect an inlet (33) with
an outlet (35), the vaporisation region (36) being
located in the vapour transfer channel (31) between
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the inlet (33) and the outlet (35), wherein the pres-
sure release structure (66, 66a, 66b) comprises a
gas inlet (68) located in the vapour transfer channel
(31) and a gas outlet (70) in fluid communicationwith
the reservoir chamber (32).

5. The cartridge of any claim 4, wherein a portion of the
vapour transfer channel (31) extending from the
vaporisation region (36) to the outlet (35) passes
around a side of the reservoir (30), and is laterally
offset from the reservoir.

6. The cartridge of any preceding claim, wherein the
pressure release structure (66, 66a, 66b) is a pres-
sure release channel having a tortuous path.

7. The cartridge of any preceding claim, wherein the
pressure release structure (66, 66a, 66b) is a pres-
sure release channel having a hydraulic diameter in
the range 0.1mm‑1mm.

8. The cartridge of any preceding claim, wherein the
pressure release structure (66, 66a, 66b) further
comprises a valve (80) that is deformable between
a closed state, in which fluid egress from the reser-
voir chamber is restricted, and an open state, in
which gas ingress to the reservoir chamber is per-
mitted.

9. The cartridge of claim 8, wherein the pressure re-
lease structure (66, 66a, 66b) is a pressure release
channel, and wherein the valve (80) is located at or
adjacent to a reservoir end of the pressure release
channel.

10. The cartridge of claim 8 or claim 9, wherein the valve
(80) is a one-way valve comprising a deformable
feature (86) and an obstruction (88), wherein the
obstruction is operable to permit deformation of
the deformable feature in a first direction and to
restrict deformation of the deformable feature in a
second direction different to the first.

11. The cartridge of claim 10, wherein the deformable
feature is pivotable about a side wall of the pressure
release structure, and the obstruction is located in
the pressure release channel at a location selected
to restrict rotation of the deformable feature in the
second direction.

12. The cartridge of any preceding claim, wherein the
fluid transfer medium (34) is operable to close an
opening (42) in the reservoir (30) such that at least a
portion of an interior surface (44) of the fluid transfer
medium is in direct contact with a liquid held within
the reservoir chamber (32).

13. The cartridge of any preceding claim, wherein the

seal (60, 60a, 60b) is formed entirely from the resi-
lient material.

14. The cartridge of any preceding claim, wherein the
seal (60, 60a, 60b) surrounds an exterior surface
(40) of the fluid transfer medium (34).

15. An aerosol generating system comprising the car-
tridge (14) of any one of claims 1‑14 and a base part
(12) configured to removably connect to thecartridge
(14).
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