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(54) AEROSOL GENERATING SYSTEMS
(57) A cartridge (4) for an aerosol generating device
(2) comprises a liquid storage passage (20) having an
inlet (22) open to atmosphere and an outlet (24) for sup-
plying aerosol generating liquid (18) to the aerosol gen-
erating device (2), the liquid storage passage (20) being
configured to retain aerosol generating liquid (18) by cap-
illary action. The liquid storage passage (20) is preferably
a long and narrow passage, which may comprise a plu-
rality of fluidly connected passage sections (30) config-
ured in a serpentine arrangement. The cartridge (4) may
comprise a plurality of said liquid storage passages (20)
arranged in respective tiers (40). The cartridge (4) is suit-
able for supplying the aerosol generating liquid (18) to
liquid jet heads (28) in the device (2).
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Description
Technical Field

[0001] The present disclosure relates generally to
handheld aerosol generating systems, which are config-
ured to convert a liquid into an aerosol for inhalation by
a user of the system. More specifically, it relates to such
aerosol generating systems, in which the aerosol is gen-
erated in a device and the aerosol generating liquid is
supplied from a cartridge that is removably coupled to
the device.

Technical Background

[0002] The term aerosol generating system (or more
commonly electronic cigarette or e-cigarette) refers to
handheld electronic apparatus that is intended to simu-
late the feeling or experience of smoking tobacco in a
traditional cigarette. Electronic cigarettes typically work
by heating an aerosol generating liquid to generate a
vapour that cools and condenses to form an aerosol
which is then inhaled by the user. Accordingly, using e-
cigarettes is also sometimes referred to as "vaping". The
aerosol generating liquid usually comprises nicotine, pro-
pylene glycol, glycerine and flavourings.

[0003] Ingeneralterms, avapouris a substance in the
gas phase at a temperature lower than its critical tem-
perature, which means thatthe vapourcan be condensed
to a liquid by increasing its pressure without reducing the
temperature, whereas an aerosol is a suspension of fine
solid particles or liquid droplets, in air or another gas.
[0004] Typical e-cigarettes generate the aerosol from
liquid stored in a capsule, tank or reservoir. When a user
operates the e-cigarette, liquid from the reservoir is trans-
ported along a fluid flow path to an aerosol generating
unit. The aerosol generating unit comprises a liquid trans-
fer element, e.g. a cotton wick or a permeable ceramic
block, to control the rate at which the liquid enters a mixing
chamber. Inside the mixing chamber, the liquid is heated
by a heating element to produce a vapour, which mixes
with air drawn into the device by the user. The vapour
then cools and condenses to form an aerosol that can
be inhaled by the user.

[0005] To facilitate the ease of use of e-cigarettes, the
reservoir of aerosol generating liquid is often housed in
a removable cartridge, which can be replaced when its
supply of liquid is exhausted or when the user wishes to
change to a different type or flavour of liquid. Such car-
tridges may be disposable, i.e. not intended to be capable
of reuse after the supply of liquid in the reservoir has
been exhausted. Alternatively, they may be reusable, be-
ing provided with means allowing the reservoir to be re-
filled with a new supply of liquid.

[0006] If the reservoir of aerosol generating liquid is a
simple tank, then the supply of liquid may be sensitive to
the orientation of the aerosol generating device. Specif-
ically, liquid may be unable to enter the fluid flow path
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from the reservoir if the device is used in an orientation
such that the liquid in the reservoir does not cover an
outlet leading to the fluid flow path.

[0007] As aerosol generating liquid is drawn from the
reservoir, the volume of the liquid removed needs to be
replaced by an equivalent volume of air at substantially
atmospheric pressure, otherwise the removal of liquid
will tend to cause the pressure in the reservoir to drop
and resist the transport of the liquid along the fluid flow
path. Accordingly, a small "pinhole" aperture is typically
provided to admit air into the reservoir. However, the pro-
vision of such an aperture creates a risk that liquid may
leak out from the reservoir and cause damage to the sur-
roundings or to internal components of the aerosol gen-
erating system, as well as wastage of the liquid.

[0008] By a "handheld" aerosol generating system is
meant one that is small enough and light enough to be
held comfortably in one hand during use. Because of
their small size - typically no more than 15cm long or 6cm
wide - handheld aerosol generating systems are limited
in battery power and in space to accommodate complex
components. Unless the context clearly requires other-
wise, throughout the description and the claims, the
words "comprise", "comprising”, and the like, are to be
construed in an inclusive as opposed to an exclusive or
exhaustive sense; thatis to say, inthe sense of "including,
but not limited to".

[0009] When terms denoting orientation such as "up-
per", "lower", "top" and "bottom" are used in this specifi-
cation, they are intended (unless the context requires
otherwise) to refer to the orientation of the device as
shown in the drawing under discussion, or during normal
use. It is understood that cartridges and devices accord-
ing to the invention may be manufactured, transported,
stored and used in any orientation, while remaining within
the scope of the appended claims.

Summary of the Disclosure

[0010] According to a first aspect of the present disclo-
sure, there is provided a cartridge for an aerosol gener-
ating device, the cartridge comprising a liquid store for
storing an aerosol generating liquid, the liquid store con-
sisting of a liquid storage passage having an inlet open
to atmosphere and an outlet for supplying aerosol gen-
erating liquid to the aerosol generating device, the liquid
storage passage being configured to retain aerosol gen-
erating liquid by capillary action.

[0011] Because the liquid storage passage retains the
aerosol generating liquid by capillary action, there is a
reduced risk that the liquid may leak from the liquid stor-
age passage, for example under the force of gravity or
as a result of mechanical shocks to the cartridge. When
the cartridge is coupled to an aerosol generating device,
some types of device may exert their own capillary forces
that tend to draw liquid from the outlet of the cartridge
but the capillary action of the liquid storage passage ac-
cording to the present invention is able to balance the
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capillary forces fromthe device, such thatliquid only flows
from the storage passage when a supply of liquid is re-
quired during use of the device.

[0012] Preferably, the cross section of the liquid stor-
age passage is substantially uniform along the length of
the liquid storage passage. This keeps the capillary ac-
tion that retains the aerosol generating liquid in the liquid
storage passage at a substantially constantlevel, no mat-
ter how much of the liquid remains in the liquid storage
passage. This is because the supply of a given volume
of liquid from the liquid storage passage always results
in the same the change in the area of surface contact
between the liquid and the walls of the liquid storage pas-
sage.

[0013] The length of the liquid storage passage is pref-
erably at least 50 times the maximum dimension of the
uniform cross section. Thus, the liquid storage passage
is in the form of a long, narrow tube (narrow in proportion
to its length) which, for any given volume of liquid in the
storage passage, results in a large area of surface con-
tact between the liquid and the walls and contributes to
a high level of capillary action to retain the liquid in the
storage passage.

[0014] Theliquid storage passage may comprise a plu-
rality of passage sections fluidly connected to form a con-
tinuous liquid storage passage between the inlet and the
outlet. Because the liquid storage passage is preferably
a long, narrow tube, it is not practical for it to be formed
as a single, straight passage section within the confines
of a cartridge to be received in a handheld aerosol gen-
erating device. Therefore the passage is configured to
have a convoluted form capable of packing a long pas-
sage into an overall envelope of modestdimensions. This
could be done in various ways, including a coiled or con-
tinuously curving passage, but a plurality of passage sec-
tions connected in series represents a preferred solution.
The passage sections may be substantially straight, with
connections between them that are angled or curved.
The length of each passage section is preferably at least
10 times the maximum dimension of the uniform cross
section. Therefore, the liquid storage passage does not
change direction too frequently, which reduces the com-
plexity of the structure and increases passage density
and volumetric efficiency (i.e. the amount of fluid that can
be contained in a given container).

[0015] In preferred embodiments of the invention, the
cartridge comprises afirstend and a second end together
defining alongitudinal direction between the first end and
the second end. Each passage section extends between
the first end and the second end, substantially parallel to
the longitudinal direction. Configuring the plurality of pas-
sage sections to extend substantially parallel to one an-
otheris an efficient way of packing them into the available
volume of the cartridge. The passage sections are pref-
erably connected alternately at opposite ends to form a
continuous serpentine liquid storage passage. Thus, to
travel along the liquid storage passage, liquid must flow
alternately in opposite directions. This provides a benefit
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that external forces such as gravity or mechanical
shocks, which act generally uniformly on the whole car-
tridge, are substantially cancelled out between succes-
sive passage sections when considered relative to the
direction of flow along the passage. As a result, such
forces have a greatly reduced tendency to urge the liquid
to move towards the inlet or outlet of the liquid storage
passage, which could result in leakage.

[0016] In some embodiments of the invention, the lig-
uid storage passage may contain the aerosol generating
liquid and a non-evaporating liquid between the aerosol
generating liquid and the inlet. A drop or small volume of
such a non-evaporating liquid can act as a barrier to pre-
vent or reduce wastage of the aerosol generating liquid
by evaporating into air that has been admitted via the
inlet.

[0017] In some embodiments of the invention, the lig-
uid store consists of a plurality of said liquid storage pas-
sages, each liquid storage passage having an inlet open
to atmosphere and an outlet for supplying aerosol gen-
erating liquid to the aerosol generating device, and each
liquid storage passage being configured to retain aerosol
generating liquid by capillary action. Providing a plurality
of the liquid storage passages may be more convenient
than configuring a single liquid storage passagein a man-
ner sufficiently convoluted to occupy a substantial pro-
portion of the volume of the cartridge. Also, providing
each liquid storage passage with its own outlet offers
some redundancy, whereby if one of the passages be-
comes blocked or exhausted so that it can longer supply
aerosol generating liquid to the device, the other passag-
es can continue to do so. When the cartridge is connected
to an aerosol generating device, the respective liquid
storage passages may each be connected to a separate
aerosol generating unit of the device. Alternatively, they
may be connected to a common manifold, which in turn
supplies the liquid to one or more aerosol generating
units.

[0018] In some embodiments of the invention, the car-
tridge comprises a first surface, a second surface sub-
stantially parallel to the first surface, and a plurality of
said tiers between the first and second surfaces, and one
of said liquid storage passages is arranged in each tier.
This provides a convenient way of manufacturing a car-
tridge that comprises a plurality of the liquid storage pas-
sages in an essentially modular fashion.

[0019] According to another aspect of the invention,
an aerosol generating system comprises an aerosol gen-
erating device and a cartridge as previously described,
the cartridge being releasably connectable to the aerosol
generating device. Preferably, the aerosol generating de-
vice comprises an aerosol generating unit and the liquid
outlet of the liquid storage passage is positioned adjacent
to the aerosol generating unit to supply aerosol generat-
ing liquid to the aerosol generating unit.

[0020] According to another aspect of the invention,
the aerosol generating unit of the aerosol generating de-
vice is a liquid jet head. A liquid jet head works in a similar
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way to inkjet heads used in printing to expel droplets of
the aerosol generating liquid into the mixing chamber.
One type of liquid jet head is a thermal jet head, in which
one or more heating elements superheat a very small
volume (less than 1%) of the aerosol generating liquid to
vaporize it and push a drop of the remaining liquid drop
out of the jet head and into the air in the mixing chamber.
An alternative to a thermal jet head is a piezoelectric jet
head, which uses a piezoelectric element to generate
pressure pulses in the aerosol generating liquid and push
drops of it out of the jet head and into the air in the mixing
chamber.

[0021] Liquid jet heads have the advantage that the
delivery of the vapour generating liquid into the mixing
chamber can be carefully controlled. They may also en-
able the system to operate at a lower temperature and
therefore with a lower energy requirement because they
do not depend on heat to vaporize at least the majority
oftheliquid. Becauseliquid jetheads generate an aerosol
directly, the size of droplets in the aerosol can be more
carefully controlled and more uniform compared with tra-
ditional aerosol generating devices that form an aerosol
indirectly by condensing vapour. Traditional devices may
need to be designed to promote the condensation of va-
pour, e.g. by providing a passage downstream from the
mixing chamber in which this can occur, but this is not
necessary with jet head technology, thereby removing a
constraint on the design of such devices. Traditional de-
vices can also suffer from vapour condensing preferen-
tially on internal surfaces of the device, where it collects
into liquid that can flow out of the device and cause leak-
age. Because jet head technologies inject droplets di-
rectly into the air, this problem may be avoided.

Brief Description of the Drawings
[0022]

Figure 1 is a perspective view of an example of a
handheld vapour generating system of a kind in
which the invention may be used.

Figure 2 is a schematic diagram of a cartridge ac-
cording to a first embodiment of the invention, in-
stalled in an aerosol generating device.

Figure 3 is a perspective view, partially transparent,
showing the construction of a cartridge according to
a second embodiment of the invention.

Figure 4 is a perspective view seen in section on line
A-A of Figure 3.

Figure 5 is a perspective view, partially transparent,
showing the construction of a cartridge according to
a third embodiment of the invention.

Figure 6 is a section on line B-B of Figure 5.

Figure 7 is a section on line C-C of Figure 5.

Detailed Description of Embodiments

[0023] Embodiments of the present disclosure will now
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be described by way of example only and with reference
to the accompanying drawings.

[0024] Figure 1 illustrates a handheld vapour generat-
ing system, comprising a vapour generating device 2 and
a replaceable cartridge 4 that is removably received in
the vapour generating device 2. The device 2 is enclosed
by a housing 6. A door 8 in the housing 6 may be opened
to permit access to the interior of the housing 6 for the
insertion or removal of the cartridge 4. The cartridge 4
provides a supply of vapour generating liquid, which can
be consumed by the device 2 to generate an aerosol. A
proximal end of the device 2 comprises a mouthpiece
10, through which a user of the system can inhale the
aerosol generated by the system. A distal end 12 of the
housing 6 contains a battery (not visible in the drawing)
to provide a power supply for the system and electronic
circuits (not visible in the drawing) for controlling the op-
eration of the system.

[0025] The configuration and operation of the system
during normal use to generate an aerosol may be con-
ventional; they are not the subjectof the presentinvention
and are not described in any detail here. The device 2
may heat the liquid from the cartridge 4 to form a vapour,
which subsequently condenses to form an aerosol. Al-
ternatively, the device may use liquid jet head technology
to form the aerosol directly by injecting droplets of the
liquid into air in a mixing chamber. The system may take
forms that are very different from that illustrated in Figure
1, provided it can accommodate removable cartridges 4,
which are coupled via a fluid flow path to a mixing cham-
ber in the vapour generating device 2.

[0026] Figure 2 schematically shows a cartridge 4 ac-
cording to the invention, installed in an aerosol generat-
ing device 2. Details of the device, such as a power supply
and control electronics, are notillustrated. At the proximal
end of the device 2 is a mixing chamber 14, which re-
ceives air from the atmosphere via one or more air inlets
16, and which is in fluid communication with the mouth-
piece 10 so that a user can draw air through the mixing
chamber by inhaling through the mouthpiece 10. Al-
though the air inlets 16 and the aperture 17 between the
mixing chamber 14 and the mouthpiece 10 are illustrated
as simple openings, they may take other forms, including
conduits, and may be provided with features such as baf-
fles to reduce leakage of liquid from the device or filters
to prevent particles being drawn into the device. Partic-
ularly in other embodiments of the invention (not illustrat-
ed) in which the aerosol is generated by condensation
of vapour, a conduit between the mixing chamber and
the mouthpiece may provide space for such condensa-
tion to take place. A heater (not shown) may be provided
to cause vaporization of the liquid or simply to condition
the air in the mixing chamber to bring the aerosol to a
preferred temperature for inhalation by the user.

[0027] The cartridge 4 shown in Figure 2 stores the
liquid 18 in a liquid storage passage 20. The passage 20
extends in a convoluted shape from an inlet 22 that is
open to atmosphere to an outlet 24, from which the aer-
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osol generating liquid 18 can be introduced into the mix-
ing chamber 14 of the aerosol generating device 2. The
air inlet 22 does not necessarily need to be exposed di-
rectly to the atmosphere at the exterior of the device 2.
It is sufficient if, as shown, the air inlet opens to a space
inside the housing 6 of the device, which is substantially
equalized with ambient atmospheric pressure. When the
cartridge 4 is received in an aerosol generating device
2, the outlet 24 of the liquid storage passage 20 is adja-
cent to and in fluid communication with an aerosol gen-
erating unit of the aerosol generating device 2. Coupling
means (not illustrated) are provided to ensure that such
fluid communication is established in an air- and liquid-
tight manner.

[0028] The aerosol generating unitofthe device 2 com-
prises one or more liquid transfer elements to control the
rate at which the liquid 18 enters the mixing chamber 14.
In the illustrated device 2, the liquid transfer elements
areliquid jetheads 28. The aerosol generating unit further
comprises a manifold 26 for distributing liquid 18 from
the storage passage 20 to the respective jet heads 28.
In alternative embodiments that have only a single liquid
storage passage 20 coupled to a single jet head 28, the
manifold 26 may be omitted. The liquid jet heads 28 expel
droplets of the liquid 18 into the mixing chamber 14 to
form an aerosol in the air that is drawn through the mixing
chamber 14 by inhalation of the user. Control electronics
in the device 2 may be coupled to airflow or pressure
sensors (not illustrated) in the mixing chamber 14 or in
the mouthpiece 10 such that the control electronics can
determine when the user inhales and activate the jet
heads 28 only at those times. A filter (for example stain-
less steel mesh filter, polymer filter, not illustrated) may
be provided between the outlet 24 and the manifold 26
or between the manifold 26 and the liquid jet heads 28.
[0029] The liquid storage passage 20 is configured to
retain the aerosol generating liquid 18 by capillary action.
When the aerosol generating system is not in use to gen-
erate an aerosol, there is a risk that aerosol generating
liquid 18 could leak from the liquid storage passage 20
via either the inlet 22 or the outlet 24. However, in ac-
cordance with the invention, the affinity between the lig-
uid 18 and the internal walls of the liquid storage passage
20 is sufficient to retain the liquid 18 in the passage 20
against the force of gravity that might tend to cause leak-
age. The liquid jet heads 28 with which the liquid storage
passage 20 is in fluid communication comprise narrow
conduits that can exert their own capillary action tending
to draw the liquid 18 out of the storage passage 20. How-
ever, the capillary action of the liquid storage passage
20 is able to balance that tendency and retain the liquid
18 when the system is not in use to generate an aerosol.
[0030] When the system is in use to generate an aer-
osol, the liquid jet heads 28 expel liquid 18 into the mixing
chamber 14 and deplete the quantity of liquid 18 in the
manifold 26, which causes a reduced pressure at the
outlet 24. The difference between atmospheric pressure
at the inlet 22 and reduced pressure at the outlet 24 is
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sufficient to overcome the capillary action that retains the
liquid 18 in place so the pressure difference causes liquid
to flow along the storage passage 20 and replenish the
manifold 26.

[0031] The strength of the capillary force that retains
the aerosol generating liquid 18 in the liquid storage pas-
sage 20 depends on various factors, including in partic-
ular: the affinity between the liquid 18 and the material
of the passage walls, the viscosity of the liquid 18, and
the cross section of the liquid storage passage 20. The
liquid 18 must have a positive affinity for the material of
the walls. For example, the aerosol generating liquid 18
is typically hydrophilic so the walls should be made from
a compatible material that attracts such a liquid, for ex-
ample polycarbonate, ABS plastic (Acrylonitrile butadi-
ene styrene), polyethylene, more specifically PET . If the
liquid storage passage 20 is too wide or if the viscosity
of the liquid 18 is too low, liquid may continue to flow
through the centre of the passage 20 despite the adhe-
sion of its outer parts to the passage walls. An additive
may be added to the aerosol generating liquid 18 to
change its affinity for the passage walls and/or its viscos-
ity. Any such additive must be safe for inhalation by the
user and any change to viscosity must not detract from
the reliable operation of the jet heads 28. Additionally,
the capillary sections or tubes have diameters from 2 to
5mm, preferably from 3 to 4mm, more preferably 3mm.
In this way the capillary tubes provide resistive forces to
the gravity and to the opposite capillary force of the
MEMS jet heads 28.

[0032] Preferably, the liquid storage passage 20 is
formed as a long, narrow tube having a substantially uni-
form cross-section. In Figure 2 the cross-section is a cir-
cle but in other embodiments it may, for example, be a
square or other rectangle. Preferably the greatestdimen-
sion of the cross-section is no more than twice the small-
est dimension. For example, if the cross-section is arec-
tangle, it preferably has an aspect ratio no greater than
2:1.

[0033] Preferably, the total length of the liquid storage
passage 20 is at least 50 times the maximum dimension
of the uniform cross section. In order to fit the long fluid
storage passage 20 within the confines of the cartridge
4, it is given a convoluted shape. In preferred embodi-
ments of the invention, as seen in Figure 2, the fluid stor-
age passage 20 comprises a plurality of passage sec-
tions 30 fluidly connected to form a continuous liquid stor-
age passage 20 between the inlet 22 and the outlet 24.
In this embodiment, the cartridge 4 comprises a first end
32 and a second end 33 together defining a longitudinal
direction between the first end 32 and the second end
33. Each of the five passage sections 30 extends be-
tween the first end 32 and the second end 33, substan-
tially parallel to the longitudinal direction. Successive
passage sections 30 are connected alternately at oppo-
site ends to form the continuous liquid storage passage
20. As used here, "connected" does not imply that the
form of the passage must result from a physical process



9 EP 4 179 897 A1 10

of connecting together sections that were originally sep-
arate (although that is not excluded from the scope of
the invention). It simply means that the passage sections
30 are in fluid communication with one another via the
connecting sections 34.

[0034] The length of each passage section 30 is pref-
erably at least 10 times the maximum dimension of the
uniform cross section. It will be understood that the
number of passage sections 30 may be greater or fewer
than five. By increasing the number of sections 30, it
would be possible for a greater proportion of the volume
of the cartridge 4 to be occupied by the liquid storage
passage 20 so that a cartridge of a given size can store
a greater volume of the liquid 18. Itis convenient, but not
essential, for successive passage sections 30 along the
length of the liquid storage passage 20 to be positioned
adjacent to one another within the cartridge.

[0035] Connecting substantially straight passage sec-
tions 30 by curved connecting sections 34 results in the
liquid storage passage 20 having a serpentine form. This
arrangement both contains a long, narrow liquid storage
passage 20 within a compact space and provides the
further advantage that it reduces the tendency for the
liquid 18 to leak out of the liquid storage passage 20. The
intended direction of flow forwards along the liquid stor-
age passage 20 from the inlet 22 to the outlet 24 will carry
the liquid 18 alternately towards the first end 32 and the
second end 33 of the device 2 as successive passage
sections 30 are traversed. Therefore the force of gravity,
or any other mechanical force such as a sudden shock
to the device 2, will act to urge the liquid 18 in alternate
passage sections 30 to move respectively forwards and
backwards along the passage 20. Most of the forces will
cancel out so the net force that might cause the liquid 18
to leak from either the inlet 22 or the outlet 24 will be
greatly reduced. For the same reason, and because of
the capillary forces retaining the liquid 18 in position in
the liquid storage passage 20, cartridges 4 according to
the present invention may be used in different orienta-
tions, with a greatly reduced risk that the stored liquid 18
may flow away from the outlet 24 and interrupt the supply
of aerosol generating liquid 18 to the device 2.

[0036] As seen in Figure 2, the cross-section of the
inlet 22 and the outlet 24 may be smaller than the uniform
cross-section over the majority of the length of the liquid
storage passage 20. This also helps to avoid leakage of
liquid 18 from the inlet 22 or the outlet 24. The smaller
cross-section of the inlet 22 also helps to reduce possible
evaporation of the liquid 18 to the atmosphere via the
inlet 22. A further way of doing this is to provide a drop
or a small volume of a non-evaporating liquid 36 in the
liquid storage passage 20 between the aerosol generat-
ing liquid 18 and the inlet22. The drop 36 acts as a barrier
to prevent or reduce evaporation from the surface of the
liquid 18 towards the upstream end of the passage 20.
The non-evaporating liquid 36 does not itself evaporate,
oratleastdoes so slowly enough that the remaining liquid
36 can continue to act as a barrier during the expected
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life of the cartridge 4 until the liquid 18 is exhausted. One
example of a suitable non-evaporating liquid is propylene
glycol . As the aerosol generating liquid 18 is consumed,
it moves forwards along the liquid storage passage 20
and its volume is replaced by air from the inlet 22. The
drop of non-evaporating liquid 36 similarly moves for-
wards, remaining in contact with the surface of the aer-
osol generating liquid 18.

[0037] The liquid storage passage 20 shown in Figure
2 is formed as a passage within a solid block of the ma-
terial of the cartridge, which may be done by a manufac-
turing process such as 3D printing. Figures 3 and 4 illus-
trate a different way of forming serpentine liquid storage
passages 20 in a cartridge 4, which may be more suitable
for mass production. The cartridge 4 comprises one or
more generally rectangular layers or tiers 40. By way of
example, three of the tiers 40 are shown in Figures 3 and
4. A liquid storage passage 20 is formed through the
thickness of each tier 40, for example by moulding or
machining, so as to be open to the upper and lower sur-
faces of the tier 40. The tier 40 is then sandwiched be-
tween a pair of solid rectangular plates 42, which close
the top and bottom of the storage passage 20 to form a
structure substantially similar to that in Figure 2, except
that that the liquid storage passage 20 has a rectangular
cross-section. The inlet 22 and outlet 24 of the liquid stor-
age passage 20 are formed as bores in the ends of each
tier 40. In this case, the inlet 22 and outlet 24 are at op-
posite ends of the tier 40 but that is not essential. If the
liquid storage passage 20 comprises an even number of
the longitudinal passage sections 30, then the inlet 22
and the outlet 24 will naturally be located at the same
end of the tier 40.

[0038] As seen in Figures 3 and 4, a number of the
tiers 40 and plates 42 may be stacked alternately in the
cartridge 4, with plates 42 forming the top and bottom of
the stack. (The uppermost plate 42 is transparent in the
Figures to reveal the structure below.) The tiers 40 and
plates 42 may be joined together in an air- and liquid-
tight manner by any convenient means, for example by
adhesives or by heat staking. In the embodiment of Fig-
ures 3 and 4, each tier 40 provides an independent liquid
storage passage 20. When the cartridge 4 is received in
an aerosol generating device, the outlets 24 of the re-
spective passages 20 may each be coupled to a separate
jet head 28. Alternatively, the outlets 24 may all be cou-
pled to a common manifold 26, which supplies the liquid
18 to one or more jet heads 28.

[0039] In a variant of this embodiment, the liquid stor-
age passage 20 could be formed in each tier 40 so as to
be open to only the upper surface of the tier 40. Then no
plate 42 would be needed to close the passage 20 at its
lower surface or seal between the layers; and all of the
plates 42 in the stack except for the uppermost one would
be redundant. In other respects, the structure of the car-
tridge 4 of such an embodiment would be identical to that
in Figures 3 and 4.

[0040] Whereas the embodiment of Figures 3 and 4
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comprises a plurality of tiers 40 forming a corresponding
plurality of liquid storage passages 20 that operate in
parallel, Figures 5 to 7 illustrate an alternative embodi-
ment in which the tiers 40 are connected in series to form
asingle, extralong liquid storage passage 20. Toachieve
this, the construction of the cartridge 4 is essentially the
same as in the previous embodiment but there are some
changes in detail. In the top tier 40, an inlet 22 is formed
at the first end 32 in the same way as in Figure 3. At the
second end 33, instead of emerging through an outlet
24, the liquid storage passage 20 continues through an
aperture 44 in the plate 42 below to communicate with
the passage 20 in the middle tier 40 (Figure 6). At the
first end 32 of the middle tier 40, the liquid storage pas-
sage 20 continues through a further aperture 44 in the
plate 42 below to communicate with the passage 20 in
the bottom tier 40 (Figure 7). Then at the second end of
the bottom tier 40, the liquid storage passage 40 is cou-
pled to an outlet 24 (Figure 6). Thus the liquid storage
passage 20 follows a single, convoluted path through all
three tiers 40 of the cartridge 4.

[0041] Although exemplary embodiments have been
described in the preceding paragraphs, it should be un-
derstood that various modifications may be made to
those embodiments without departing from the scope of
the appended claims. Thus, the breadth and scope of
the claims should not be limited to the above-described
exemplary embodiments.

[0042] 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 (4) for an aerosol generating device (2),
the cartridge (4) comprising:
a liquid store for storing an aerosol generating liquid
(18), the liquid store consisting of a liquid storage
passage (20) having an inlet (22) open to atmos-
phere and an outlet (24) for supplying aerosol gen-
erating liquid (18) to the aerosol generating device
(2), the liquid storage passage (20) being configured
to retain aerosol generating liquid (18) by capillary
action.

2. A cartridge (4) according to claim 1, wherein the
cross section of the liquid storage passage (20) is
substantially uniform along the length of the liquid
storage passage (20).

3. A cartridge (4) according to claim 2, wherein the
length of the liquid storage passage (20) is at least
50 times the maximum dimension of the uniform
cross section.

4. Acartridge (4) according to claim 2 or claim 3, where-
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10.

1.

12.

13.

in the liquid storage passage (20) comprises a plu-
rality of passage sections (30) fluidly connected to
form a continuous liquid storage passage (20) be-
tween the inlet (22) and the outlet (24).

A cartridge (4) according to claim 4, wherein the car-
tridge (4) comprises a first end (32) and a second
end (33) together defining a longitudinal direction be-
tween the first end (32) and the second end (33).

A cartridge (4) according to claim 5, wherein each
passage section (30) extends between the first end
(32) and the second end (33) substantially parallel
to the longitudinal direction.

A cartridge (4) according to claim 6, wherein passage
sections (30) are connected alternately at opposite
ends to form a continuous serpentine liquid storage
passage (20).

A cartridge (4) according to any of claims 4 to 7,
wherein the length of each passage section (30) is
at least 10 times the maximum dimension of the uni-
form cross section.

A cartridge (4) according to any of claims 2 to 8,
wherein the maximum dimension of the uniform
cross section is from 2 to 5mm, preferably from 3 to
4mm, more preferably 3mm.

A cartridge (4) according to any preceding claim,
wherein the liquid storage passage (20) contains the
aerosol generating liquid (18) and a non-evaporating
liquid (36) between the aerosol generating liquid (18)
and the inlet (22).

A cartridge (4) according to any preceding claim,
wherein the liquid store consists of a plurality of said
liquid storage passages (20), each liquid storage
passage (20) having an inlet (22) open to atmos-
phere and an outlet (24) for supplying aerosol gen-
erating liquid (18) to the aerosol generating device
(2), and each liquid storage passage (20) being con-
figured to retain aerosol generating liquid (18) by
capillary action.

A cartridge (4) according to claim 11, wherein the
cartridge (4) comprises a first surface, a second sur-
face substantially parallel to the first surface, and a
plurality of tiers (40) between the first and second
surfaces, and one of said liquid storage passages
(20) is arranged in each tier (40).

An aerosol generating system comprising an aerosol
generating device (2) and a cartridge (4) according
to any preceding claim, the cartridge (4) being re-
leasably connectable to the aerosol generating de-
vice (2).



14.

15.

13 EP 4 179 897 A1

An aerosol generating system according to claim 13,
wherein the aerosol generating device (2) comprises
an aerosol generating unit (26,28) and the outlet (24)
of the liquid storage passage (20) is positioned ad-
jacenttothe aerosol generating unit (26,28) to supply
aerosol generating liquid (18) to the aerosol gener-
ating unit (26,28).

An aerosol generating system according to claim 14,
wherein the aerosol generating unit comprises a lig-
uid jet head (28).
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