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(54) AEROSOL DELIVERY SYSTEM

(57) An aerosol delivery system has a fluid transfer
article with a first region for holding an aerosol precursor,
and a wick which extends from the reservoir and makes
abutting unbonded contact with a heating region of a
heater of the aerosol-delivery system. There may be a
seal closing the reservoir, with the wick extending
through the seal so that aerosol precursor may pass from
the reservoir through the wick to the heating surface.
When the heater is active, that aerosol precursor will be
heated to form an aerosol or vapour. When the user sucks
or inhales through the aerosol delivery system, air flows
through the air-flow pathway across the heating surface
of the heater, so that aerosol passes from the heater
and/or wick to the user in the air-flow. The heating region
of the heater may be flexible. It may therefore deform
due to the contact between itself and the wick ensuring
good contact therebetween. The fluid-transfer article and
the heater may be separable, to allow the fluid-transfer
article to be replaced. The heating region includes at least
one electrically conductive filament which generates
heater when electrical current is passed therethrough.
The or each filament has a coating of electrically insulat-
ing material thereon, the coating having a thickness not
greater than 50mm.
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Description

Field of the Invention

[0001] The present invention relates to an aerosol de-
livery system, and an aerosol-generation apparatus for
an aerosol delivery system. The present invention pref-
erably relates to an aerosol delivery system including a
heater configured to heat an aerosol precursor to gener-
ate an aerosolised composition for inhalation by a user,
and to an aerosol-generation apparatus therefor.

Background

[0002] Pharmaceutical medicament, physiologically
active substances and flavourings for example may be
delivered to the human body by inhalation through the
mouth and/or nose. Such material or substances may be
delivered directly to the mucosa or mucous membrane
lining the nasal and oral passages and/or the pulmonary
system. For example, nicotine is consumed for therapeu-
tic or recreational purposes and may be delivered to the
body in a number of ways. Nicotine replacement thera-
pies are aimed at people who wish to stop smoking and
overcome their dependence on nicotine. Nicotine is de-
livered to the body in the form of aerosol delivery devices
and systems, also known as smoking-substitute devices
or nicotine delivery devices. Such devices may be non-
powered or powered.
[0003] Devices or systems that are non-powered may
comprise nicotine replacement therapy devices such as
"inhalators", e.g. Nicorette® Inhalator. These generally
have the appearance of a plastic cigarette and are used
by people who crave the behaviour associated with con-
sumption of combustible tobacco - the so-called hand-
to-mouth aspect - of smoking tobacco. Inhalators gener-
ally allow nicotine-containing aerosol to be inhaled
through an elongate tube in which a container containing
a nicotine carrier, for example, a substrate, is located.
An air stream caused by suction through the tube by the
user carries nicotine vapours into the lungs of the user
to satisfy a nicotine craving. The container may comprise
a replaceable cartridge, which includes a cartridge hous-
ing and a passageway in the housing in which a nicotine
reservoir is located. The reservoir holds a measured
amount of nicotine in the form of the nicotine carrier. The
measured amount of nicotine is an amount suitable for
delivering a specific number of "doses". The form of the
nicotine carrier is such as to allow nicotine vapour to be
released into a fluid stream passing around or through
the reservoir. This process is known as aerosolization
and or atomization. Aerosolization is the process or act
of converting a physical substance into the form of par-
ticles small and light enough to be carried on the air i.e.
into an aerosol. Atomization is the process or act of sep-
arating or reducing a physical substance into fine parti-
cles and may include the generation of aerosols. The
passageway generally has an opening at each end for

communication with the exterior of the housing and for
allowing the fluid stream through the passageway. A nic-
otine-impermeable barrier seals the reservoir from at-
mosphere. The barrier includes passageway barrier por-
tions for sealing the passageway on both sides of the
reservoir. These barrier portions are frangible so as to
be penetrable for opening the passageway to atmos-
phere.
[0004] A device or a system that is powered can fall
into two sub-categories. In both subcategories, such de-
vices or systems may comprise electronic devices or sys-
tems that permit a user to simulate the act of smoking by
producing an aerosol mist or vapour that is drawn into
the lungs through the mouth and then exhaled. The elec-
tronic devices or systems typically cause the vaporization
of a liquid containing nicotine and entrainment of the va-
pour into an airstream. Vaporization of an element or
compound is a phase transition from the liquid phase to
vapour i.e. evaporation or boiling. In use, the user expe-
riences a similar satisfaction and physical sensation to
those experienced from a traditional smoking or tobacco
product, and exhales an aerosol mist or vapour of similar
appearance to the smoke exhaled when using such tra-
ditional smoking or tobacco products.
[0005] A person of ordinary skill in the art will appreci-
ate that devices or systems of the second, powered cat-
egory as used herein include, but are not limited to, elec-
tronic nicotine delivery systems, electronic cigarettes, e-
cigarettes, e-cigs, vaping cigarettes, pipes, cigars,
cigarillos, vaporizers and devices of a similar nature that
function to produce an aerosol mist or vapour that is in-
haled by a user. Such nicotine delivery devices or sys-
tems of the second category incorporate a liquid reservoir
element generally including a vaporizer or misting ele-
ment such as a heating element or other suitable ele-
ment, and are known, inter alia, as atomizers, cartomiz-
ers, or clearomizers. Some electronic cigarettes are dis-
posable; others are reusable, with replaceable and refill-
able parts.
[0006] Aerosol delivery devices or systems in a first
sub-category of the second, powered category generally
use heat and/or ultrasonic agitation to vaporize a solution
comprising nicotine and/or other flavouring, propylene
glycol and/or glycerine-based base into an aerosol mist
of vapour for inhalation.
[0007] Aerosol delivery devices or systems in a second
sub-category of the second, powered category may typ-
ically comprise devices or systems in which tobacco is
heated rather than combusted. During use, volatile com-
pounds may be released from the tobacco by heat trans-
fer from the heat source and entrained in air drawn
through the aerosol delivery device or system. Direct con-
tact between a heat source of the aerosol delivery device
or system and the tobacco heats the tobacco to form an
aerosol. As the aerosol containing the released com-
pounds passes through the device, it cools and condens-
es to form an aerosol for inhalation by the user. In such
devices or systems, heating, as opposed to burning, the
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tobacco may reduce the odour that can arise through
combustion and pyrolytic degradation of tobacco.
[0008] Aerosol delivery devices or systems falling into
the first sub-category of powered devices or systems may
typically comprise a powered unit, comprising a heater
element, which is arranged to heat a portion of a carrier
that holds an aerosol precursor. The carrier comprises a
substrate formed of a "wicking" material, which can ab-
sorb aerosol precursor liquid from a reservoir and hold
the aerosol precursor liquid. Upon activation of the heater
element, aerosol precursor liquid in the portion of the
carrier in the vicinity of the heater element is vaporised
and released from the carrier into an airstream flowing
around the heater and carrier. Released aerosol precur-
sor is entrained into the airstream to be borne by the
airstream to an outlet of the device or system, from where
it can be inhaled by a user.
[0009] The heater element is typically a resistive coil
heater, which is wrapped around a portion of the carrier
and is usually located in the liquid reservoir of the device
or system. Consequently, the surface of the heater may
always be in contact with the aerosol precursor liquid,
and long-term exposure may result in the degradation of
either or both of the liquid and heater. Furthermore, res-
idues may build up upon the surface of the heater ele-
ment, which may result in undesirable toxicants being
inhaled by the user. Furthermore, as the level of liquid in
the reservoir diminishes through use, regions of the heat-
er element may become exposed and overheat.
[0010] The present invention has been devised in light
of the above considerations.

Summary of the Invention

[0011] At its most general, the present invention pro-
poses that an aerosol-generation apparatus has a heater
which has a heating region in contact with a wick of a
fluid-transfer article. The fluid-transfer article includes a
reservoir for holding an aerosol precursor, and a wick.
The wick transfers aerosol precursor from the reservoir
towards the heating region of the heater. The heating
region includes at least one electrically conductive fila-
ment, which generates heat when electrical current is
passed therethrough. The at least one filament has a
coating of electrical insulating material thereon, the coat-
ing having a thickness not greater than 50 mm.
[0012] Thus, the element which generates the heat to
heat the wick has a layer of electrically insulating material
thereon. The electrical insulation helps to reduce the risk
of a short circuit if the heating element (or even the whole
heater) is deformed. It may also reduce the risk of aerosol
precursor burning onto the surface of the filament when
aerosol precursor passes through the wick to the heating
region. This may prolong the performance of the heater.
[0013] The electrical insulation may have the side ef-
fect of delaying or reducing heat transfer to the wick, and
for this reason it is preferable that the electrical insulating
material has good thermal conductance.

[0014] Thus, according to the present invention, there
may be provided an aerosol-generation apparatus com-
prising a heater and a fluid-transfer article, the fluid-trans-
fer article comprising a reservoir for holding an aerosol
precursor and a wick arranged and configured to receive
said aerosol precursor from said reservoir, the wick mak-
ing contact with a heating region of said heater, wherein
said heating region of said includes at least one electri-
cally conductive filament arranged to generate heat on
the passage of electrical current therethrough, said at
least one filament having a coating of electrically insulat-
ing material thereon, said coating having a thickness not
greater than 50mm.
[0015] Preferably, the coating has a resistance greater
than 20Ω within two points thereof. More preferably, dis-
tance is greater than 1MΩ between any two points.
[0016] Suitable materials for the coating include sili-
cone, which may be sprayed on the filament or filaments,
or potassium silicate paint, which may be applied to the
filament or filaments.
[0017] Preferably, the contact between the wick and
the heating region is unbonded so that the wick abuts
against the heater without being attached thereto. This
enables the apparatus to be designed so that the fluid-
transfer article and the heater are separable. Separability
allows the fluid-transfer article to be removable, which
will allow it to be refilled or replaced when the aerosol
precursor which it contains has been consumed.
[0018] Preferably, the heating region of the heater is
flexible, so that it deforms due to contact between the
wick and the heating region. The flexibility of the heating
region means that it will conform to the shape of the wick
which it contacts. This ensures good thermal transfer be-
tween the heating region and the wick. Hence, aerosol
precursor will pass through the wick to the heating region
of the heater to be heated thereby when the heater is
active, so good thermal contact ensures efficient forma-
tion of vapour or vapour/aerosol mixture, which may then
pass to the user in an air flow.
[0019] Preferably, the heating region is resilient. This
may enable an abutting unbonded contact between the
heating region and the wick to be a resilient contact.
[0020] The wick may be U-shaped with the base of the
U-shape making the unbonded contact with the heating
surface.
[0021] Preferably, there will be a sealing member seal-
ing the reservoir, to prevent leakage of aerosol precursor.
The wick may then extend through the sealing member
into the reservoir. This enables it to receive aerosol pre-
cursor from the reservoir and to pass that aerosol pre-
cursor to the heating surface. Where such a sealing mem-
ber is used, and the wick is U-shaped, both arms of the
U-shape may extend through the sealing member.
[0022] The wick may be relatively rigid. For example,
it may be made of a porous polymeric material. Option-
ally, however, the wick itself is flexible, and may then be
made of a cord material, although other materials are
possible. When the wick is flexible, it is desirable that it
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is less flexible than the heating surface, so that it is pri-
marily the heating surface which flexes to conform to the
wick.
[0023] The heating region of the heater, and in partic-
ular, the filament thereof, may have a convoluted shape.
Alternatively, the heating region may comprise an insu-
lating substrate, with a filament thereon, which filament
may follow a convoluted path on the substrate. Such con-
voluted shapes allow good contact between the filament
of the heating region and the wick, without requiring pre-
cise relative positioning.
[0024] There will normally be an air-flow pathway past
the heating region, to enable air to pass to the user. When
the heater is active, the air flowing along the air-flow path-
way will receive vapour and/or vapour/aerosol mixture
from the heated wick, which vapour or mixture can pass
to the user with the air flow.
[0025] As mentioned above the fluid-transfer article is
normally separable from the rest of the aerosol-genera-
tion apparatus. There may therefore be provided a carrier
with a first housing containing the reservoir and support-
ing the wick. A second housing supporting the heater
may also be provided, with those housings then being
separable. In such an arrangement, the housing contain-
ing the reservoir may have an outlet, and the housing
supporting the heater have an inlet, so that the air-flow
pathway extends between the inlet and outlet to enable
air to flow to the user.
[0026] The invention includes the combination of the
aspects and preferred features described except where
such a combination is clearly impermissible or expressly
avoided.

Summary of the Figures

[0027] So that the invention may be understood, and
so that further aspects and features thereof may be ap-
preciated, embodiments illustrating the principles of the
invention will now be discussed in further detail with ref-
erence to the accompanying figures, in which:

Figure 1. is a perspective view illustration of a sys-
tem for aerosol delivery according to one or more
embodiments of the present invention;

Figure 2. is a cross-section side view illustration of
part of an apparatus of the system for aerosol deliv-
ery of Figure 1;

Figure 3. is a cross-section side view illustration of
the system and apparatus for aerosol delivery of Fig-
ure 1;

Figure 4. is a perspective view illustration of an aer-
osol carrier for use in the system for aerosol delivery
according to one or more embodiments of the
present invention;

Figure 5. is a cross-section side view of elements
of an aerosol carrier and a part of an apparatus of
the system for aerosol delivery according to one or
more embodiments of the present invention;

Figure 6. shows in more detail one possible config-
uration of the heater in the arrangement of Figure 5;

Figure 7. shows in more detail a second possible
configuration of the heater in the arrangement of Fig-
ure 5;

Figure 8. is a cross-section side view of aerosol car-
rier according to one or more embodiments of the
present invention;

Figure 9. is a perspective cross-section side view of
the aerosol carrier of Figure 8, and;

Figure 10. is an exploded perspective view illustra-
tion of a kit-of-parts for assembling the system ac-
cording to one or more embodiments of the present
invention.

Detailed Description of the Invention

[0028] Aspects and embodiments of the present inven-
tion will now be discussed with reference to the accom-
panying figures. Further aspects and embodiments will
be apparent to those skilled in the art. All documents
mentioned in this text are incorporated herein by refer-
ence.
[0029] In general outline, one or more embodiments in
accordance with the present invention may provide a sys-
tem for aerosol delivery in which an aerosol carrier may
be inserted into a receptacle (e.g. a "heating chamber")
of an apparatus for initiating and maintaining release of
an aerosol from the aerosol carrier. Another end, or an-
other end portion, of the aerosol carrier may protrude
from the apparatus and can be inserted into the mouth
of a user for the inhalation of aerosol released from the
aerosol carrier cartridge during operation of the appara-
tus.
[0030] Hereinafter, and for convenience only, "system
for aerosol delivery" shall be referred to as "aerosol de-
livery system".
[0031] Referring now to Figure 1, there is illustrated a
perspective view of an aerosol delivery system 10 com-
prising an aerosol generation apparatus 12 operative to
initiate and maintain release of aerosol from a fluid-trans-
fer article in an aerosol carrier 14. In the arrangement of
Figure 1, the aerosol carrier 14 is shown with a first end
16 thereof and a portion of the length of the aerosol carrier
14 located within a receptacle of the apparatus 12. A
remaining portion of the aerosol carrier 14 extends out
of the receptacle. This remaining portion of the aerosol
carrier 14, terminating at a second end 18 of the aerosol
carrier, is configured for insertion into a user’s mouth. A
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vapour and/or aerosol is produced when a heater (not
shown in Figure 1) of the apparatus 12 heats a fluid-
transfer article in the aerosol carrier 14 to release a va-
pour and/or an aerosol, and this can be delivered to the
user, when the user sucks or inhales, via a fluid passage
in communication with an outlet of the aerosol carrier 14
from the fluid-transfer article to the second end 18.
[0032] The device 12 also comprises air-intake aper-
tures 20 in the housing of the apparatus 12 to provide a
passage for air to be drawn into the interior of the appa-
ratus 12 (when the user sucks or inhales) for delivery to
the first end 16 of the aerosol carrier 14, so that the air
can be drawn to the wick of a fluid-transfer article located
within a housing of the aerosol carrier cartridge 14 during
use. Optionally, these apertures may be perforations in
the housing of the apparatus 12.
[0033] A fluid-transfer article (not shown in Figure 1,
but described hereinafter with reference to Figs. 5 to 9
is located within a housing of the aerosol carrier 14. The
fluid-transfer article contains an aerosol precursor mate-
rial, which may include at least one of: nicotine; a nicotine
precursor material; a nicotine compound; and one or
more flavourings. The fluid-transfer article is located with-
in the housing of the aerosol carrier 14 to allow air drawn
into the aerosol carrier 14 at, or proximal, the first end 16
to flow to a wick of the fluid-transfer article. As air passes
the wick of the fluid-transfer article, an aerosol may be
entrained in the air stream from a substrate forming the
fluid-transfer article, e.g. via diffusion from the substrate
to the air stream and/or via vaporisation of the aerosol
precursor material and release from the fluid-transfer ar-
ticle under heating.
[0034] Part of the fluid-transfer article 34 may comprise
a porous material where pores of the porous material
hold, contain, carry, or bear the aerosol precursor mate-
rial. In particular, the porous material of the fluid-transfer
article is a porous polymer material such as, for example,
a sintered material. Particular examples of material suit-
able for the fluid-transfer article include: Polyetherimide
(PEI); Polytetrafluoroethylene (PTFE); Polyether ether
ketone (PEEK); Polyimide (PI); Polyethersulphone
(PES); and Ultra-High Molecular Weight Polyethylene.
Other suitable materials may comprise, for example, Bi-
oVyonTM (by Porvair Filtration Group Ltd) and materials
available from Porex®. Further optionally, a substrate
forming the fluid-transfer article may comprise Polypro-
pylene (PP) or Polyethylene Terephthalate (PET). All
such materials may be described as heat resistant poly-
meric wicking material in the context of the present in-
vention.
[0035] Alternatively, the fluid-transfer article 34 may
have an open reservoir for aerosol precursor, with a suit-
able seal to prevent leakage.
[0036] The aerosol carrier 14 is removable from the
apparatus 12 so that it may be disposed of when expired.
After removal of a used aerosol carrier 14, a replacement
aerosol carrier 14 can be inserted into the apparatus 12
to replace the used aerosol carrier 14.

[0037] Figure 2 is a cross-sectional side view illustra-
tion of a part of apparatus 12 of the aerosol delivery sys-
tem 10. The apparatus 12 comprises a receptacle 22 in
which is located a portion of the aerosol carrier 14. In one
or more optional arrangements, the receptacle 22 may
enclose the aerosol carrier 14. The apparatus 12 also
comprises a heater 24, which has a heating region in
contact with part of a wick of the fluid-transfer article (not
shown in Figure 2) of the aerosol carrier 14 when an
aerosol carrier 14 is located within the receptacle 22.
[0038] Air flows into the apparatus 12 (in particular,
into a closed end of the receptacle 22) via air-intake ap-
ertures 20. From the closed end of the receptacle 22, the
air is drawn into the aerosol carrier 14 (under the action
of the user inhaling or sucking on the second end 18)
and expelled at the second end 18. As the air flows into
the aerosol carrier 14, it passes across the heating region
of the heater 24 and around the wick. Heat from the heat-
ing region of the heater 24, which is in contact with the
wick of the fluid-transfer article, causes vaporisation of
aerosol precursor material in the wick of the fluid-transfer
article and an aerosol is created in the air flowing over
the heating surface. Thus, through the application of
heat, aerosol is released or liberated from the wick of the
fluid-transfer article, and is drawn from the material of
the aerosol carrier unit by the air flowing past the heating
region of the heater and is transported in the air flow to
the user via outlet conduits (not shown in Figure 2) in the
housing of the aerosol carrier 14 to the second end 18.
The direction of air flow is illustrated by arrows in Figure 2.
[0039] To achieve release of the captive aerosol from
the fluid-transfer article, the fluid-transfer article of the
aerosol carrier 14, and in particular the wick thereof, is
heated by the heater 24. As a user sucks or inhales on
second end 18 of the aerosol carrier 14, the aerosol re-
leased from the wick of the fluid-transfer article and en-
trained in the air flowing past the heating region of the
heater 24 is drawn through the outlet conduits (not
shown) in the housing of the aerosol carrier 14 towards
the second end 18 and onwards into the user’s mouth.
[0040] Turning now to Figure 3, a cross-sectional side
view of the aerosol delivery system 10 is schematically
illustrated showing the features described above in rela-
tion to Figures 1 and 2 in more detail. As can be seen,
apparatus 12 comprises a housing 26, in which are lo-
cated the receptacle 22 and heater 24. The housing 26
also contains control circuitry (not shown) operative by
a user, or upon detection of air and/or vapour being drawn
into the device 12 through air-intake apertures 20, i.e.
when the user sucks or inhales. Additionally, the housing
26 comprises an electrical energy supply 28, for example
a battery. Optionally, the battery comprises a recharge-
able lithium ion battery. The housing 26 also comprises
a coupling 30 for electrically (and optionally mechanical-
ly) coupling the electrical energy supply 28 to control cir-
cuitry (not shown) for powering and controlling operation
of the heater 24.
[0041] Responsive to activation of the control circuitry
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of apparatus 12, the heater 24 heats the wick of the fluid-
transfer article (not shown in Figure 3) of aerosol carrier
14. This heating process initiates (and, through continued
operation, maintains) release of vapour and/or an aerosol
from the activation surface of the fluid-transfer article.
The vapour and/or aerosol formed as a result of the heat-
ing process is entrained into a stream of air being drawn
past the heating region of the heater (as the user sucks
or inhales). The stream of air with the entrained vapour
and/or aerosol passes through the aerosol carrier 14 via
outlet conduits (not shown) and exits the aerosol carrier
14 at second end 18 for delivery to the user. This process
is briefly described above in relation to Figure 2, where
arrows schematically denote the flow of the air stream
into the device 12 and through the aerosol carrier 14, and
the flow of the air stream with the entrained vapour and/or
aerosol through the aerosol carrier cartridge 14.
[0042] Figures 4 to 7 schematically illustrate the aero-
sol carrier 14 in more detail (and, in Figures 5 to 7, fea-
tures within the receptacle in more detail). Figure 4 illus-
trates an exterior of the aerosol carrier 14, Figure 5 illus-
trates internal components of the aerosol carrier 14 in
one optional configuration, and Figures 6 and 7 illustrate
possible options for the heater 24.
[0043] Fig. 4 illustrates the exterior of the aerosol car-
rier 14, which comprises housing 32 for housing said flu-
id-transfer article (not shown). The particular housing 32
illustrated in Figure 4 comprises a tubular member, which
may be generally cylindrical in form, and which is config-
ured to be received within the receptacle of the appara-
tus. First end 16 of the aerosol carrier 14 is for location
to oppose the heater of the apparatus, and second end
18 (and the region adjacent the second end 18) is con-
figured for insertion into a user’s mouth.
[0044] Figure 5 illustrates some internal components
of the aerosol carrier 14 and of the heater 24 of apparatus
12, in in one embodiment of the invention.
[0045] Further components not shown in Figure 5 com-
prise: an inlet conduit, via which air can be drawn into
the aerosol carrier 14; an outlet conduit, via which an air
stream entrained with aerosol can be drawn from the
aerosol carrier 14; a filter element; and a reservoir for
storing aerosol precursor material and for providing the
aerosol precursor material to the fluid-transfer article 34.
[0046] In Figure 5, the aerosol carrier is shown as com-
prising the fluid-transfer article 34 located within housing
32. The fluid transfer article 34 comprises a first region
34a holding an aerosol precursor. In one or more ar-
rangements, the first region of 34a of the fluid transfer
article 34 comprises a reservoir for holding the aerosol
precursor. The first region 34a can be the sole reservoir
of the aerosol carrier 14, or it can be arranged in fluid
communication with a separate reservoir, where aerosol
precursor is stored for supply to the first region 34a. The
material forming the first region of 34a may comprise a
porous structure, whose pore diameter size varies be-
tween one end of the first region 34a and another end of
the first region 34a. The pore diameter size may decrease

from a first end remote from heater 24 (the upper end is
as shown in the figure) to a second end. The change in
pore size in the first region 34a may be gradual rather
than step-wise. This configuration of pores having a de-
creasing diameter size can provide a wicking effect,
which can serve to draw fluid through the first region 34a.
[0047] Particular examples of material suitable for the
first region 34a of the fluid-transfer article include: Poly-
etherimide (PEI); Polytetrafluoroethylene (PTFE); Poly-
ether ether ketone (PEEK); Polyimide (PI); Polyethersul-
phone (PES); and Ultra-High Molecular Weight Polyeth-
ylene. Other suitable materials may comprise, for exam-
ple, BioVyonTM (by Porvair Filtration Group Ltd) and ma-
terials available from Porex®. Further optionally, a sub-
strate forming the fluid-transfer article may comprise
Polypropylene (PP) or Polyethylene Terephthalate
(PET).
[0048] Alternatively, the first region 34a may be a sim-
ple liquid reservoir in the form of an empty tank for the
receipt of liquid aerosol precursor, rather than porous
material for holding the aerosol precursor.
[0049] The fluid-transfer article also comprises a sec-
ond region 34b, acting as a seal for the first region 34a.
This is particularly important if first region 34a is a tank
containing liquid. The second region 34b thus prevents
unwanted escape of aerosol precursor from the first re-
gion 34a.
[0050] As mentioned above, the fluid-transfer article
also includes a wick 34c. In the arrangement shown in
Figure 5, the wick 34c is flexible and U-shaped, with the
arms of the U-shape extending through the second re-
gion 34b into the first region 34a. The wick 34c is absorb-
ent, so that its ends absorb aerosol precursor from the
first region 34a. For example, the wick 34c may be of a
cord material. The aerosol precursor will pass from the
first region 34a through and along the wick 34c towards
the base of the U-shape of the wick 34c. As illustrated in
Figure 5, the base of the U-shape of the flexible wick 34c
is in contact with the heater 24 at a heating region 36.
Thus, when the heater 24 is active, heat will be trans-
ferred from the heater 24 to the wick 34c, thereby heating
the aerosol precursor which has been absorbed by the
wick 34c. The heating of the wick 34c will release aerosol
precursor from the wick 34c, as a vapour and/or a mixture
of vapour and aerosol.
[0051] The configuration of the wick 34c is not limited
to arrangement shown in Figure 5. For example, it may
be a relatively rigid body which forms an end for the region
34a. The second region 34b may then not be necessary.
In such a case, the wick may be made of a porous polymer
material, e.g. those referred to above as heat resistant
polymeric wicking materials.
[0052] Figure 5 also illustrates an opening 38 in a fur-
ther housing 33, which opening 38 is in communication
with the air-intake apertures 20. A further opening 39
communicates with a duct 40 within the housing 32, which
duct 40 communicates with the second end 18. The fur-
ther housing 33 may be integral with the housing 26 con-
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taining the electrical energy supply 28.
[0053] There is thus a fluid-flow path for air (hereinafter
referred to as an air-flow pathway) between openings 38
and 39, linking the apertures 20 and the second end 18
of the aerosol carrier. When the user sucks or inhales,
air is drawn along the air-flow pathway, past a heating
region 36 of the heater 24.
[0054] One or more droplets of the aerosol precursor
will be released from the wick 34c as it is heated, to re-
lease vapour or a mixture of aerosol and vapour into the
air flowing in the air-flow pathway between the openings
38, 39. The vapour or mixture passes, as the user sucks
and inhales, to the second end 18.
[0055] Figure 6 shows one embodiment of the heater
24 in more detail. As illustrated, the heater 24 has a heat-
ing region 36 comprising alternating straight sections 36a
and U-shaped sections 36b, so that heating region 36 is
convoluted. This enables good contact to be made be-
tween the heating region 36 and the wick 34c, whilst al-
lowing for variations in their relative positions. Hence,
when the housings 32 and 33 are joined, the contact be-
tween the wick 34c and the heating region 36 is not de-
pendent on the precise positioning or orientation of the
housings 32 and 33.
[0056] The heating region 36 is supported on upright
sections 24a of the heater 24, which upright sections 24a
may extend from the coupling 30 shown in Figure 3.
[0057] The straight and U-shaped sections 36a, 36b
of the heating region 36 may be arranged so that, in the
absence of deformation, they lie in a plane, whereby the
heating region 36 is flat prior to contact with the wick 34c.
That contact may then deform the heating region 36 so
that it becomes somewhat concave, thereby conforming
at least partially to the shape of the wick 34c. Alterna-
tively, the heating region 36 may be curved, either con-
cave or convex, in the absence of deformation. For ex-
ample, a convex arrangement, curved towards the wick
34c, may assist in ensuring good contact between the
wick 34c and the heating region 36.
[0058] It is possible for the whole of the heating region
36 to be flexible, so both the straight sections 36a and
the U-shaped sections 36b are flexible. Alternatively,
however, only the U-shaped sections 36b may be flexi-
ble, and the straight sections 36a may be rigid, as this
would still allow the heating region 36 to conform to the
wick 34c. The opposite arrangement would also be pos-
sible, namely rigid U-shaped sections 36b and flexible
straight sections 36a. In either case, it is desirable that
the flexibility of the heating region 36 of the heater 24 is
a resilient flexibility, both to allow the heating region 36
to return to its original shape if the fluid-transfer article,
and hence the wick, is removed from the rest of the ap-
paratus, and also because the resilience will ensure that
contact is not lost, e.g. due to impact on, or shaking of,
the apparatus.
[0059] The deformation of the heating region 36, due
to its flexibility, will have the effect of increasing surface
area contact between the heating region 36 and the wick

34c, which may improve the rate of vaporisation of the
aerosol precursor. This may be improved further it the
wick 34c is itself somewhat flexible.
[0060] The straight and U-shaped sections 36a, 36b
of the heating region 36 in Figure 6 form a convoluted
filament which is heated when current is passed there-
through. As mentioned above, the heater 24, and hence
the heating region 36, is connected via the coupling 30
to the electrical energy supply 28, so that the filament of
the heating region 36 will be heated due to that current
when the apparatus is used. The filament forming the
heating region 36 has an electrical insulating coating
thereon. The coating has a thickness not greater than
50mm, with 20 mm being a preferred thickness. The coat-
ing will normally have a minimum resistance of 20Ω be-
tween any two points, although much higher resistances,
such as greater than 1MΩ between any two points are
preferred.
[0061] The coating may, for example, be of silicone
sprayed onto the filament, or a potassium silicate paint
painted or otherwise applied onto the filament. The fila-
ment itself may be any suitably conductive material, such
as Nichrome. It is normally desirable for the electrically
insulating coating to have as high a thermal conductance
as possible. However, no further benefit is obtained once
the thermal conductivity of the coating becomes greater
than the thermal conductivity of the filament.
[0062] Figure 7 illustrates another possible configura-
tion of the heating region 36 of the heater 24. In figure 7,
the heating region 36 comprises a substrate 36c, which
may be of insulating material, with a conductive filament
36d supported thereon, preferably with a convoluted
path. The filament 36d ends in electrode tabs 36e, which
may be connected via the coupling 30 to the electrical
energy supply 28. The filament 36d is again coated with
an electrical insulating coating, corresponding to the
electrical insulating coating described above with refer-
ence to Figure 6.
[0063] In the arrangement of Figure 7, the substrate
36c may be relatively rigid. In such a case, it is desirable
that the wick 34c is then flexible, and preferably resilient,
so that the wick will conform to the heating region 36
where the two contact each other. For example, the wick
34c may be of cord material.
[0064] In the embodiments of Figures 6 and 7, the elec-
trical insulation on the filament will reduce or eliminate
any short circuit if the heater 24 is deformed, since this
would otherwise be a possible mode of failure.
[0065] The coating may also prevent or reduce aerosol
precursor burning on to the surface of the heater, as the
aerosol precursor passes from the wick 34c to the heating
region 36. This may prolong performance of the heater
24.
[0066] As mentioned above, silicone or potassium sil-
icate paint maybe used to coat the filament. The coating
process may be by dipping, or spraying of the filament.
In the arrangement of Figure 7, the insulating material
maybe sprayed or coated onto the substrate 36c, as well
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as onto the filament 36d.
[0067] In the illustrative examples of Figure 5, the first
region 34a of the fluid-transfer article 34 is located at an
"upstream" end of the fluid-transfer article 34 and the
flexible wick 34c is located at a downstream" end of the
fluid-transfer article 34. That is, aerosol precursor is wick-
ed, or is drawn, from the "upstream" end of the fluid-
transfer article 34 to the "downstream" end of the fluid-
transfer article 34 (as denoted by arrow A in Figure 5).
[0068] In the arrangement of Figure 5, the housing 32
contains the first and second parts 34a, 34b of the fluid-
transfer article, and also supports the wick 34c. The heat-
er 24 is supported by the further housing 33 which has
the openings 38 and 39 therein, Housings 32 and 33 are
separable, for example along the line B-B in Figure 5.
Thus, the housing 32 and hence the fluid-transfer article
34 may be removed from the rest of the structure, for
example when the aerosol precursor therein has been
depleted. The aerosol precursor may be re-filled, or the
carrier 14 replaced with another filled one. As mentioned
above, the heating region 36 may be flexible, and is pref-
erably resilient. Then, when the carrier 14 is in place, and
the housing 32 is in the position shown in Figure 5 relative
to the housing 33, the contact between the wick 34c and
the heating region 36 will be resilient, so that the heating
region 36 is biased into contact with the wick 34c to en-
sure good heat transfer to the wick 34c.
[0069] In the arrangements shown in Figures 5 to 7,
the apertures 38, 39 are on opposite sides of the housing
32. Figures 8 and 9 show an alternative configuration, in
which the fluid-transfer article is annular, and the first and
second regions 34a, 34b are also annular. In Figures 8
and 9, the second region 34b is illustrated in a position
corresponding to that shown in Figure 5, where it is
spaced from the heating region 36 of the heater 24. This
enables the air flow in the apparatus to be illustrated.
Thus, Figures 8 and 9 illustrate an aerosol carrier 14 ac-
cording to one or more possible arrangements in more
detail. Figure 8 is a cross-section side view illustration of
the aerosol carrier 14 and Figure 9 is a perspective cross-
section side view illustration of the aerosol carrier 14.
[0070] As can be seen from Figures 8 and 9, the aer-
osol carrier 14 is generally tubular in form. The aerosol
carrier 14 comprises housing 32, which defines the ex-
ternal walls of the aerosol carrier 14 and which defines
therein a chamber in which are disposed the fluid-transfer
article 34 (adjacent the first end 16 of the aerosol carrier
14) and internal walls defining the fluid communication
pathway 48. Fluid communication pathway 48 defines a
fluid pathway for an outgoing air stream from the chan-
nels 40 to the second end 18 of the aerosol carrier 14.
In the examples illustrated in Figures 8 and 9, the fluid-
transfer article 34 is an annular shaped element located
around the fluid communication pathway 48. A plurality
of wicks 34c may be provided around the fluid commu-
nication pathway 48, or there may be a single wick in the
form of a toroid with a gap therein to form arms which
pass through the second region 34b of the fluid-transfer

article and extend into the first part 34a to receive aerosol
precursor therefrom. Similarly, there may be a plurality
of heaters 24 around the fluid communication pathway
48, each being generally similar to either the arrange-
ment shown in Figure 6 or the arrangement shown in
Figure 7, or there may be single heater with a toroidal
heating region 36.
[0071] In the walls of the housing 33, there are provided
inlet apertures 50 to provide a fluid communication path-
way for an incoming air stream to reach the fluid-transfer
article 34, and particularly the air-flow pathway defined
past the heating region 36.
[0072] In the illustrated example of Figures 8 and 9,
the aerosol carrier 14 further comprises a filter element
52. The filter element 52 is located across the fluid com-
munication pathway 48 such that an outgoing air stream
passing through the fluid communication pathway 48
passes through the filter element 52.
[0073] With reference to Figure 9, when a user sucks
on a mouthpiece of the apparatus (or on the second end
18 of the aerosol carrier 14, if configured as a mouth-
piece), air is drawn into the carrier through inlet apertures
50 extending through walls in the housing 33.
[0074] An incoming air stream 42a from a first side of
the aerosol carrier 14 is directed to a first side of the
second part 34b of the fluid-transfer article 34 (e.g. via a
gas communication pathway within the housing of the
carrier). An incoming air stream 42b from a second side
of the aerosol carrier 14 is directed to a second side of
the second part 34b of the fluid-transfer article 34 (e.g.
via a gas communication pathway within the housing of
the carrier). When the incoming air stream 42a from the
first side of the aerosol carrier 14 reaches the first side
of the second part 34b, the incoming air stream 42a from
the first side of the aerosol carrier 14 flows past the heat-
ing region 36. Likewise, when the incoming air stream
42b from the second side of the aerosol carrier 14 reach-
es the second side of the second part 34b, the incoming
air stream 42b from the second side of the aerosol carrier
14 flows past the heating region 36. The air streams from
each side are denoted by dashed lines 44a and 44b in
Figure 9. As these air streams 44a and 44b flow, aerosol
precursor in the flexible wick 34c or on the heating region
36 is entrained in air streams 44a and 44b.
[0075] In use, the heater 24 of the apparatus 12 raises
a temperature of the wick 34c, to a sufficient temperature
to release, or liberate, captive substances (i.e. the aero-
sol precursor) to form a vapour and/or aerosol, which is
drawn downstream. As the air streams 44a and 44b con-
tinue their passages, more released aerosol precursor
is entrained within the air streams 44a and 44b. When
the air streams 44a and 44b entrained with aerosol pre-
cursor meet at a mouth of the outlet fluid communication
pathway 48, they enter the outlet fluid communication
pathway 48 and continue until they pass through filter
element 52 and exit outlet fluid communication pathway
48, either as a single outgoing air stream, or as separate
outgoing air streams 46 (as shown). The outgoing air
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streams 46 are directed to an outlet, from where it can
be inhaled by the user directly (if the second end 18 of
the aerosol capsule 14 is configured as a mouthpiece),
or via a mouthpiece. The outgoing air streams 46 en-
trained with aerosol precursor are directed to the outlet
(e.g. via a gas communication pathway within the hous-
ing of the carrier).
[0076] In Figures 8 and 9, the housing 32 is separable
from the housing 33, as in the arrangement of Figure 5.
This enables the carrier 14, hence the fluid-transfer arti-
cle 34 to be removed from the rest of the structure and
a depleted aerosol precursor to be replaced.
[0077] In any of the embodiments described above the
second region 34b may have a thickness of less than
5mm. In other embodiments it may have a thickness of:
less than 3.5mm, less than 3mm, less than 2.5mm, less
than 2mm, less than 1.9mm, less than 1.8mm, less than
1.7mm, less than 1.6mm, less than 1.5mm, less than
1.4mm, less than 1.3mm, less than 1.2mm, less than 1.1
mm, less than 1 mm, less than 0.9mm, less than 0.8mm,
less than 0.7mm, less than 0.6mm, less than 0.5mm, less
than 0.4mm, less than 0.3mm, less than 0.2mm, or less
than 0.1 mm.
[0078] Figure 10 is an exploded perspective view illus-
tration of a kit-of-parts for assembling an aerosol delivery
system 10.
[0079] As will be appreciated, in the arrangements de-
scribed above, the fluid-transfer article 34 is provided
within a housing 32 of the aerosol carrier 14. In such
arrangements, the housing of the carrier 14 serves to
protect the aerosol precursor-containing fluid-transfer ar-
ticle 34, whilst also allowing the carrier 14 to be handled
by a user without his/her fingers coming into contact with
the aerosol precursor liquid retained therein.
[0080] The features disclosed in the foregoing descrip-
tion, or in the following claims, or in the accompanying
drawings, expressed in their specific forms or in terms of
a means for performing the disclosed function, or a meth-
od or process for obtaining the disclosed results, as ap-
propriate, may, separately, or in any combination of such
features, be utilised for realising the invention in diverse
forms thereof.
[0081] While the invention has been described in con-
junction with the exemplary embodiments described
above, many equivalent modifications and variations will
be apparent to those skilled in the art when given this
disclosure. Accordingly, the exemplary embodiments of
the invention set forth above are considered to be illus-
trative and not limiting. Various changes to the described
embodiments may be made without departing from the
spirit and scope of the invention.
[0082] For the avoidance of any doubt, any theoretical
explanations provided herein are provided for the pur-
poses of improving the understanding of a reader. The
inventors do not wish to be bound by any of these theo-
retical explanations.
[0083] Any section headings used herein are for or-
ganizational purposes only and are not to be construed

as limiting the subject matter described.
[0084] Throughout this specification, including the
claims which follow, unless the context requires other-
wise, the words "have", "comprise", and "include", and
variations such as "having", "comprises", "comprising",
and "including" will be understood to imply the inclusion
of a stated integer or step or group of integers or steps
but not the exclusion of any other integer or step or group
of integers or steps.
[0085] It must be noted that, as used in the specification
and the appended claims, the singular forms "a," "an,"
and "the" include plural referents unless the context clear-
ly dictates otherwise. Ranges may be expressed herein
as from "about" one particular value, and/or to "about"
another particular value. When such a range is ex-
pressed, another embodiment includes from the one par-
ticular value and/or to the other particular value. Similarly,
when values are expressed as approximations, by the
use of the antecedent "about," it will be understood that
the particular value forms another embodiment. The term
"about" in relation to a numerical value is optional and
means, for example, +/- 10%.
[0086] The words "preferred" and "preferably" are used
herein refer to embodiments of the invention that may
provide certain benefits under some circumstances. It is
to be appreciated, however, that other embodiments may
also be preferred under the same or different circum-
stances. The recitation of one or more preferred embod-
iments therefore does not mean or imply that other em-
bodiments are not useful, and is not intended to exclude
other embodiments from the scope of the disclosure, or
from the scope of the claims.
[0087] Features of embodiments of the invention are
set out in the following paragraphs:

Clause 1: An aerosol-generation apparatus compris-
ing a heater and a fluid-transfer article, the fluid-
transfer article comprising a reservoir for holding an
aerosol precursor and a wick arranged and config-
ured to receive said aerosol precursor from said res-
ervoir, the wick making contact with a heating region
of said heater, wherein said heating region of said
heater includes at least one electrically conductive
filament arranged to generate heat on the passage
of electrical current therethrough, said at least one
filament having a coating of electrically insulating
material thereon, said coating having a thickness not
greater than 50mm.

Clause 2: An aerosol-generation apparatus accord-
ing to clause 1, wherein said coating has a resistance
greater than 20Ω between any two points thereof.

Clause 3: An aerosol-generation apparatus accord-
ing to clause 2, wherein said coating has a resistance
greater than 1MΩ between any two points thereof.

Clause 4: An aerosol-generation apparatus accord-
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ing to any one of the preceding clauses, wherein said
coating is made of silicone.

Clause 5: An aerosol-generation apparatus accord-
ing to any of clauses 1 to 3, wherein said coating is
made of potassium silicate paint.

Clause 6: An aerosol-generation apparatus accord-
ing to any one of the preceding clauses, wherein said
heating region of said heater is convoluted.

Clause 7: An aerosol-generation apparatus accord-
ing to any one of clauses 1 to 5, wherein said heating
region comprises an insulating substrate with said
filament thereon.

Clause 8: An aerosol-generation apparatus accord-
ing to any one of clauses 1 to 6, wherein said heating
region of said heater is flexible, thereby to be de-
formable due to contact between said wick and said
heating region.

Clause 9: An aerosol-generation apparatus accord-
ing to clause 8, wherein at least said heating region
of said heater is resilient, whereby said contact be-
tween the heating region and the wick is a resilient
contact.

Clause 10: An aerosol-generation apparatus accord-
ing to any one of the preceding clauses, wherein said
contact between said wick and said heating region
is unbonded.

Clause 11: An aerosol-generation apparatus accord-
ing to any one of the preceding clauses, wherein said
wick is U-shaped, with the base of the U-shape mak-
ing said contact with said heating region.

Clause 12: An aerosol-generation apparatus accord-
ing any one of the preceding clauses, wherein said
fluid-transfer article includes a sealing member seal-
ing said reservoir, said wick extending through said
sealing member.

Clause 13: An aerosol-generation apparatus accord-
ing to clause 12 as dependent on clause 11, wherein
both arms of said U-shape extend through said seal-
ing member.

Clause 14: An aerosol-generation apparatus accord-
ing to any of the preceding clauses, wherein the wick
is flexible.

Clause 15: An aerosol-generation apparatus accord-
ing to clause 14, wherein said wick is made of a cord
material.

Clause 16: An aerosol-generation apparatus accord-

ing to any one of the preceding clauses, wherein said
heating surface of said heater is located in an air-
flow pathway.

Clause 17: An aerosol-generation apparatus accord-
ing to any of the preceding clauses, wherein said
fluid-transfer article and said heater are separable.

Clause 18: An aerosol-delivery system comprising
an aerosol-generation apparatus according to
clause 17, a carrier having a first housing containing
said reservoir and supporting said flexible wick, and
a second housing containing said heater, the first
and second housings being separable.

Clause 19: An aerosol-delivery system according to
clause 18 as dependent on clause 16, wherein said
second housing has an inlet, said first housing has
an outlet, and said air-flow pathway extends between
said inlet and said outlet.

Claims

1. An aerosol-generation apparatus (12) comprising a
heater (24), said heater having a heating region (36)
configured to heat a wick of a fluid-transfer article
(34), wherein said heating region (36) of said heater
(24) includes at least one electrically conductive fil-
ament (36d) arranged to generate heat on the pas-
sage of electrical current therethrough, said at least
one filament (36d) having a coating of electrically
insulating material thereon, said coating having a
thickness not greater than 50mm.

2. An aerosol-generation apparatus according to claim
1, wherein said coating has a resistance greater than
20Ω between any two points thereof, optionally
wherein said coating has a resistance greater than
1MΩ between any two points thereof.

3. An aerosol-generation apparatus according to any
one of the preceding claims, wherein said coating is
made of silicone or wherein said coating is made of
potassium silicate paint.

4. An aerosol-generation apparatus according to any
one of the preceding claims, wherein said heating
region of said heater is convoluted.

5. An aerosol-generation apparatus according to any
one of claims 1 to 3, wherein said heating region
comprises an insulating substrate with said filament
thereon.

6. An aerosol-generation apparatus according to any
one of claims 1 to 4, wherein said heating region of
said heater is flexible, thereby to be deformable due
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to contact between said wick and said heating re-
gion, optionally wherein at least said heating region
of said heater is resilient, whereby said contact be-
tween the heating region and the wick is a resilient
contact.

7. The aerosol-generation apparatus (12) of any pre-
ceding claim, further comprising a fluid transfer arti-
cle (34), the fluid-transfer article (34) comprising a
reservoir for holding an aerosol precursor and the
wick (34c), the wick being arranged and configured
to receive said aerosol precursor from said reservoir,
the wick (34c) making contact with the heating region
(36) of said heater (24).

8. An aerosol-generation apparatus according to claim
7, wherein said contact between said wick and said
heating region is unbonded.

9. An aerosol-generation apparatus according to claim
7 or claim 8, wherein said wick is U-shaped, with the
base of the U-shape making said contact with said
heating region.

10. An aerosol-generation apparatus according to any
one of claims 7 to 9, wherein said fluid-transfer article
includes a sealing member sealing said reservoir,
said wick extending through said sealing member.

11. An aerosol-generation apparatus according to claim
10 as dependent on claim 9, wherein both arms of
said U-shape extend through said sealing member.

12. An aerosol-generation apparatus according to any
one of claims 7 to 11, wherein the wick is flexible,
optionally wherein said wick is made of a cord ma-
terial.

13. An aerosol-generation apparatus according to any
one of the preceding claims, wherein said heating
surface of said heater is located in an air-flow path-
way.

14. An aerosol-delivery system comprising:

an aerosol-generation apparatus (12) according
to any preceding claim, said fluid transfer article
and said heater being separable; and
a carrier (14) having a first housing (32) contain-
ing said reservoir and supporting said flexible
wick;
wherein said aerosol-generation apparatus
comprises a second housing (33) containing
said heater (24), the first and second housings
being separable.

15. An aerosol-delivery system according to claim 14 as
dependent on claim 13, wherein said second hous-

ing (33) has an inlet (50), said first housing (32) has
an outlet, and said air-flow pathway extends between
said inlet and said outlet.
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