wo 2009/132793 A1 I T A0FVO OO 0RO 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /g 1IN NI A0) 0 800100 OO0
International Bureau S,/ ) |
(43) Int tional Publication Date \,'/ 3 (10) International Publication Number
nternati ublicati NEANE
5 November 2009 (05.11.2009) PCT WO 2009/132793 Al

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
A24F 47/00 (2006.01) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
. .. EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
(21) International Application Number: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
PCT/EP2009/002923 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
22 April 2009 (22.04.2009) NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
) SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

(25) Filing Language: English UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
08251579.2 30 April 2008 (30.04.2008) EP S\I\{f) KEEL&LS,» M(\Xl’\/[MZA’Z NAB» YSqu%,L’ KSZZ ;é URGI} Z%’[J»
, asian , AZ, , , KZ, , RU, TJ,
(71) Applicant (for all designated States except US). PHILIP TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
MORRIS PRODUCTS S.A. [CH/CH]; Quai Jeanrenaud ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
3, CH-2000 Neuchatel (CH). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),

(72) Inventors: THORENS, Michel; Les Combrmonts 24, OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,

1510 Moudon (CH). FLICK, Jean-Marc; Place du MR, NE, SN, TD, TG).
Tilleul 1, CH-2065 Savagnier (CH). COCHAND, Olivi- Published:

er, Yves; Charmettes 79, CH-2000 Neuchatel (CH). —  with international search report (Art. 21(3))
(74) Agent: BRADFORD, Victoria, Sophie; Reddie & Grose, __ before the expiration of the time limit for amending the

16 Theobalds Road, London WC1X 8PL (GB). claims and to be republished in the event of receipt of

(81) Designated States (unless otherwise indicated, for every amendments (Rule 48.2(h))

kind of national protection available): AE, AG, AL, AM,

(54) Title: AN ELECTRICALLY HEATED SMOKING SYSTEM HAVING A LIQUID STORAGE PORTION

Fig. 3

(57) Abstract: There is provided an electrically heated smoking system comprising a shell (101) and a replaceable mouthpiece
(201). The shell comprises an electric power supply (103) and electric circuitry (105). The mouthpiece comprises a liquid storage
portion (203) and a capillary wick (207) having a first end (207a) and a second end (207b). The first end of the wick extends into
the liquid storage portion for contact with liquid (205) therein. The mouthpiece also comprises a heating element (209) for heating
the second end of the capillary wick, an air outlet (211), and an aerosol forming chamber (213) between the second end of the cap-
illary wick and the air outlet. When the shell and mouthpiece are engaged, the heating element is in electrical connection with the
power supply via the circuitry and the circuitry is arranged to provide an electric current pulse to the at least one heating element
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AN ELECTRICALLY HEATED SMOKING SYSTEM
HAVING A LIQUID STORAGE PORTION

The present invention relates to an electrically heated smoking system for receiving an
aerosol-forming substrate. In particular, the present invention relates to an electrically heated
smoking system for receiving an aerosol-forming substrate, in which the aerosol-forming
substrate is a liquid. v

A number of prior art documents, for example US-A-5 060 671, US-A-5 388 594, US-A-
5505 214, US-A-5 591 368, WO-A-2004/043175, EP-A-0 358 002 and WO-A-2007/131449,
disclose electrically operated smoking systems, having a number of advantages. One
advantage is that they significantly reduce sidestream smoke, while permitting the smoker to
selectively suspend and reinitiate smoking.

Other prior art documents, such as EP-A-0 295 122, EP-A-1 618 803 and EP-A-
1736 065, disclose electrical smoking systems which use a liquid as the aerosol-forming
substrate. The liquid may be contained in a cartridge which is receivable in a housing. A power
supply, such as a battery, is provided, connected to a heater to heat the liquid substrate during
a puff, to form the aerosol which is provided to the smoker.

The electrically heated smoking systems of the prior art, including those described
above, do have a number of advantages, but there is still room for improvement. It is therefore
an object of the invention to provide an improved electrically heated smoking system.

According to a first aspect of the invention, there is provided an electrically heated
smoking system comprising a shell and a replaceable mouthpiece, the shell comprising an
electric power supply and electric circuitry; the mouthpiece comprising a liquid storage portion, a
capillary wick having a first end and a second end, the first end extending into the liquid storage
portion for contact with liquid therein, at least one heating element for heating the second end of
the capillary wick, an air outlet, and an aerosol forming chamber between the second end of the
capillary wick and the air outlet; wherein, when the shell and mouthpiece are engaged, the at
least one heating element is in electrical connection with the power supply via the circuitry, the
circuitry is arranged to provide an electric current pulse to the at least one heating element
when a user initiates a puff, and a flow route for air is defined from at least one air inlet to the air
outlet via the aerosol forming chamber, the flow route channelling the air flow around the
heating element and the second end of the capillary wick.

The at least one air inlet may be provided in the shell or in the mouthpiece. In use, liquid
is transferred from the liquid storage portion towards the heating element by capillary action in
the capillary wick. When the heating element is activated, the liquid at the second end of the
capillary wick is vaporised by the heating element to form a supersaturated vapour. The

supersaturated vapour is mixed and carried in the air flow from the at least one air inlet to the
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aerosol forming chamber. In the aerosol forming chamber, the vapour condenses to form an
aerosol, which is carried towards the air outlet into the mouth of a user.

The electrically heated smoking system according to the invention provides a number of
advantages. Firstly, because the replaceable mouthpiece contains the at least one heating
element, the liquid storage portion and the wick, all elements which are potentially in contact
with the liquid are changed when the mouthpiece is replaced. There will be no cross-
contamination in the shell between different mouthpieces, for example ones using different
liquids. In addition, the liquid in the liquid storage portion is protected from oxygen (because
oxygen cannot generally enter the liquid storage portion via the capillary wick) and, in some
embodiments light, so that the risk of degradation of the liquid is significantly reduced.
Therefore, a high level of hygiene can be maintained. Secondly, the mouthpiece structure
means that there is a low risk of leakage from the liquid storage portion, which is not the case
for many of the electrically heated smoking systems of the prior art. This prevents wastage of
the liquid, but also makes it difficult for an unauthorised user to access the liquid by dismantling
the mouthpiece. Also, if the mouthpiece is replaced at suitable intervals, there is little chance of
the heating element becoming clogged with liquid. Thirdly, because the circuitry provides a
current pulse when a user initiates a puff, and the air is channelled around the heating element
and second end of the capillary wick, the aerosolization is optimized. Finally, using a capillary
wick extending between the liquid and the heating element, allows the structure of the
mouthpiece to be relatively simple. There is preferably only one capillary mechanism in the
system.

The at least one heating element may comprise a single heating element. Alternatively,
the at least one heating element may comprise more than one heating element, for example
two, three, four, five, six or more heating elements. The heating element or heating elements
may be arranged appropriately so as to most effectively vaporise liquid at the second end of the
capillary wick.

The at least one heating element preferably comprises an electrically resistive material.
Suitable electrically resistive materials include but are not limited to: semiconductors such as
doped ceramics, electrically “conductive” ceramics (such as, for example, molybdenum
disilicide), carbon, graphite, metals, metal alloys and composite materials made of a ceramic
material and a metallic material. Such composite materials may comprise doped or undoped
ceramics. Examples of suitable doped ceramics include doped silicon carbides. Examples of
suitable metals include titanium, zirconium, tantalum and metals from the platinum group.
Examples of suitable metal alloys include stainless steel, nickel-, cobalt-, chromium-, aluminium-
titanium- zirconium-, hafnium-, niobium-, molybdenum-, tantalum-, tungsten-, tin-, gallium-,
manganese- and iron-containing alloys, and super-alloys based on nickel, iron, cobalt, stainless
steel, Timetal and iron-manganese-aluminium based alloys. In composite materials, the
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electrically resistive material may optionally be embedded in, encapsulated or coated with an
insulating material or vice-versa, depending on the kinetics of energy transfer and the external
physicochemical properties required. Examples of suitable composite heating elements are
disclosed in US-A-5 498 855, WO-A-03/095688 and US-A-5 514 630.

The at least one heating element may take any suitable form. For example, the at least
one heating element may take the form of a heating blade, such as those described in US-A-
5 388 594, US-A-5 591 368 and US-A-5 505 214. Alternatively, the at least one heating element
may take the form of a casing or substrate having different electro-conductive portions, as
described in EP-A-1 128 741, or an electrically resistive metallic tube, as described in WO-A-
2007/066374. Alternatively, the at least one heating element may be a disk (end) heater or a
combination of a disk heater with heating needles or rods. Alternatively, the at least one heating
element may take the form of a metallic etched foil insulated between two layers of an inert
material. In that case, the inert material may comprise Kapton, all-polyimide or mica foil.
Alternatively, the at least one heating element may take the form of a sheet of material, which
may be rolled around the second end of the capillary wick. The sheet may be made from any
suitable material, for example an iron-aluminium based alloy, an iron-manganese-aluminium
base alloy or Timetal. The sheet may be rectangular in shape, or may have a patterned shape
which may form a coil-like structure when rolled around the second end of the capillary wick.
Other alternatives include a heating wire or filament, for example a Ni-Cr, platinum, tungsten or
alloy wire, such as those described in EP-A-1 736 065, or a heating plate.

In a preferred embodiment, the at least one heating element comprises a coil of wire
surrounding the second end of the capillary wick. In that embodiment, preferably the wire is a
metal wire. Even more preferably, the wire is a metal alloy wire. The heating element may
completely or partially encircle the second end of the capillary wick.

The at least one heating element may heat the liquid at the second end of the capillary
wick by means of conduction. The heating element may be at least partially in contact with the
second end of the wick. Alternatively, heat from the heating element may be conducted to the
liquid by means of a heat conductive element. Alternatively, the at least one heating element
may transfer heat to the incoming ambient air that is drawn through the electrically heated
smoking system during use, which in turn heats the liquid by convection. The ambient air may
be heated before passing through the system. Alternatively, the ambient air may be first drawn
through the second end of the wick and then heated, as described in WO-A-2007/078273.

Preferably, the electric circuitry comprises a sensor to detect air flow indicative of a user
taking a puff. The sensor may be an electro-mechanical device. Alternatively, the sensor may
be any of: a mechanical device, an optical device, an opto-mechanical device and a micro
electro mechanical systems (MEMS) based sensor. In that case, preferably, the electric circuitry
is arranged to provide an electric current pulse to the at least one heating element when the
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sensor senses a user taking a puff. Preferably, the time-period of the electric current pulse is
pre-set, depending on the amount of liquid desired to be vaporised. The electric circuitry is
preferably programmable for this purpose.

Alternatively, the electric circuitry may comprise a manually operable switch for a user to
initiate a puff. The time-period of the electric current pulse is preferably pre-set depending on
the amount of liquid desired to be vaporised. The electric circuitry is preferably programmable
for this purpose.

Preferably, the at least one air inlet is in the shell. Alternatively, the at least one air inlet
may be in the mouthpiece. In one embodiment, the at least one air inlet comprises two air inlets.
Alternatively, there may be three, four, five or more air inlets. Preferably, if there is more than
one air inlet, the air inlets are spaced around the shell or around the mouthpiece. In a preferred
embodiment, the electric circuitry comprises a sensor to detect air flow indicative of a user
taking a puff, and the at least one inlet is in the shell, upstream of the sensor. The air inlets are
located appropriately such that the flow route for air channels the air flow around the heating
element and the second end of the capillary wick, so as to optimize aerosolization.

Preferably, the electric power supply comprises a cell contained in the shell. The electric
power supply may be a Lithium-ion battery or one of its variants, for example a Lithium-ion
polymer battery. Alternatively, the power supply may be a Nickel-metal hydride battery or a
Nickel cadmium battery or a fuel cell. In that case, preferably, the electrically heated smoking
system is usable by a smoker until the energy in the power cell is used up.

Alternatively, the electric power supply may comprise circuitry chargeable by an external
charging portion. In that case, preferably the circuitry, when charged, provides power for a pre-
determined number of puffs, after which the circuitry must be re-connected to the external
charging portion. An example of suitable circuitry is one or more capacitors or rechargeable
batteries.

Preferably, the shell further comprises a puff indicator for indicating when the heating
element is activated. In the embodiment in which the electric circuitry comprises a sensor to
detect air flow indicative of a user taking a puff, the indicator may be activated when the sensor
senses air flow indicative of the user taking a puff. In the embodiment in which the electric
circuitry comprises a manually operable switch, the indicator may be activated by the switch.

Preferably, the shell and mouthpiece are arranged to releasably lock together when
engaged.

Preferably, the liquid storage portion is not refillable. Thus, when the liquid in the liquid
storage portion has been used up, the entire mouthpiece is replaced. Alternatively, the liquid
storage portion may be refillable. In that case, the mouthpiece may be replaced after a certain
number of refills of the liquid storage portion. Preferably, the liquid storage portion is arranged to
hold liquid for a pre-determined number of puffs.
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The liquid has physical properties, including viscosity, which allow the liquid to be
transported through the capillary wick by capillary action. The liquid has a boiling point suitable
for use in the electrically heated smoking system: if the boiling point is too high, the heating
element will not be able to vaporise liquid at the second end of the capillary wick, but, if the
boiling point is too low, the liquid may vaporise even without the heating element being
activated. The liquid preferably comprises a tobacco-containing material comprising volatile
tobacco flavour compounds which are released from the liquid upon heating. Alternatively, or in
addition, the liquid may comprise a non-tobacco material. The liquid may include water,
solvents, ethanol, plant extracts and natural or artificial flavours. Preferably, the liquid further
comprises an aerosol former. Examples of suitable aerosol formers are glycerine and propylene
glycol. Additional examples of potentially suitable aerosol formers are described in EP-A-0 277
519 and US-A-5 396 911.

The liquid storage portion is preferably a container. For example, the container may be a
container such as that described in EP-A-0 893 071. Preferably, the liquid storage portion does
not include any porous materials, so that there is only a single capillary mechanism (the
capillary wick) in the electrically heated smoking system. This keeps the structure of the
mouthpiece simple and the entire system low-maintenance. Preferably, the container is opaque,
thereby limiting degradation of the liquid by light.

The electrically heated smoking system may further comprise an atomiser including the
at least one heating element. In addition to the heating element, the atomiser may include one
or more electromechanical elements such as piezoelectric elements. Additionally or
alternatively, the atomiser may also include elements that use electrostatic, electromagnetic or
pneumatic effects.

The capillary wick may have a fibrous or spongy structure. For example, the capillary
wick may comprise a plurality of fibres or threads, generally aligned in the longitudinal direction
of the smoking system, or sponge-like material formed into a rod shape along the longitudinal
direction of the smoking system. The structure of the wick forms a plurality of small bores or
tubes, through which the liquid can be transported from the liquid storage portion to the heating
element, by capillary action. The capillary wick may comprise any suitable material or
combination of materials. Examples of suitable materials are ceramic- or graphite-based
materials in the form of fibres or sintered powders. The capillary wick may have any suitable
capillarity and porosity so as to be used with different liquid physical properties such as density,
viscosity, surface tension and vapour pressure.

The shell may comprise any suitable material or combination of materials. Examples of
suitable materials include metals, alloys, plastics or composite materials containing one or more
of those materials. Preferably, the material is light and non-brittle.

The mouthpiece may comprise any suitable material or combination of materials.
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Examples of suitable materials include thermoplastics that are suitable for food or
pharmaceutical applications, for example polypropylene, polyetheretherketone (PEEK) and
polyethylene.

Preferably, the electrically heated smoking system is portable. The electrically heated
smoking system may have a size comparable to a conventional cigar or cigarette.

According to a second aspect of the invention, there is provided a mouthpiece for
engaging with a shell to form an electrically heated smoking system, the shell having an electric
power supply and electric circuitry, the mouthpiece comprising: a liquid storage portion; a
capillary wick having a first end and a second end, the first end extending into the liquid storage
portion for contact with liquid therein; at least one heating element for heating the second end of
the capillary wick; an air outlet; and an aerosol forming chamber between the second end of the
capillary wick and the air outlet, wherein, when the shell and mouthpiece are engaged, the at
least one heating element is in electrical connection with the power supply via the circuitry, the
circuitry is arranged to provide an electric current pulse to the at least one heating element
when a user initiates a puff, and a flow route for air is defined from at least one air inlet to the air
outlet via the aerosol forming chamber, the flow route channelling the air flow around the
heating element and the second end of the capillary wick.

In a preferred embodiment, the at least one heating element comprises a coil of wire
surrounding the second end of the capillary wick. In that embodiment, preferably the wire is a
metal alloy wire.

According to the invention, there is also provided a shell arranged to engage with the
mouthpiece of the second aspect of the invention.

According to a third aspect of the invention, there is provided a shell for engaging with a
mouthpiece to form an electrically heated smoking system, the mouthpiece having a liquid
storage portion, a capillary wick having a first end and a second end, the first end extending into
the liquid storage portion for contact with liquid therein, at least one heating element for heating
the second end of the capillary wick, an air outiet, and an aeroso! forming chamber between the
second end of the capillary wick and the air outlet, the shell comprising: an electric power
supply; and electric circuitry, wherein, when the shell and mouthpiece are engaged, the at least
one heating element is in electrical connection with the power supply via the circuitry, the
circuitry is arranged to provide an electric current pulse to the at least one heating element
when a user initiates a puff, and a flow route for air is defined from at least one air inlet to the air
outlet via the aerosol forming chamber, the flow route channelling the air flow around the
heating element and the second end of the capillary wick.

Preferably, the electric circuitry comprises a sensor to detect air flow indicative of a user
taking a puff.

Preferably, the shell further comprises the at least one air inlet.
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According to the invention, there is also provided a mouthpiece arranged to engage with
the shell of the third aspect of the invention.

Features described in relation to one aspect of the invention may also be applicable to
another aspect of the invention.

The invention will be further described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows a shell of an electrically heated smoking system according to an
embodiment of the invention;

Figure 2 shows a mouthpiece of an electrically heated smoking system according to an
embodiment of the invention; and

Figure 3 shows a constructed electrically heated smoking system, comprising the shell of
Figure 1 and the mouthpiece of Figure 2.

Figure 1 shows a shell of an electrically heated smoking system according to one
embodiment of the invention. The shell 101 comprises an electric power supply in the form of
battery 103, electric circuitry in the form of circuitry 105 and puff detection system 107, a puff
indicator 109, electrical connections 111, electrical contacts 113, air inlets 115 and a lock
mechanism 117. The shell 101 is designed to engage with the mouthpiece 201 of Figure 2.

Figure 2 shows a mouthpiece of an electrically heated smoking system according to one
embodiment of the invention. The mouthpiece 201 comprises a liquid storage portion in the form
of cartridge 203 containing liquid 205, a capillary wick 207, a heating element in the form of
heating coil 209, an air outlet 211 and an aerosol forming chamber 213. The first end 207a of
the capillary wick 207 extends into the cartridge 203 and the second end 207b of the capillary
wick 207 is surrounded by the heating coil 209. The mouthpiece also includes a cap 215 to
protect the second end 207b of the capillary wick 207 and an insulation ring 217. The
mouthpiece 201 is designed to engage with the shell 101 of Figure 1.

Figure 3 shows the shell 101 of Figure 1 engaged with the mouthpiece 201 of Figure 2
to form an electrically heated smoking system 301 arranged to supply aerosol to a user on
demand. The shell 101 and mouthpiece 201 are releasably locked together by lock mechanism
117. Ends of the heating coil 209 are in contact with the electrical contacts 113 on the shell.
Operation of the system 301 is as follows.

Liquid 205 is transferred from the cartridge 203 from the first end 207a of the wick 207 to
the second end 207b of the wick by capillary action. When the user draws on the device at the
air outlet 211, ambient air is drawn through air inlets 115. In this embodiment, the puff detection
system 107 senses the puff and activates the heating coil 209 and switches on the puff indicator
109. The battery 103 supplies a pulse of energy to the heating coil 209 to heat the second end
207b of the wick 207. The liquid in the second end 207b of the wick 207 is vaporised by the
heating coil 209 to create a supersaturated vapour. At the same time, the liquid being vaporised
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is replaced by further liquid moving towards the second end 207b of wick by capillary action.
(This is sometimes referred to as "pumping action".) The supersaturated vapour created is
mixed with and carried in the air flow from the air inlets 115 towards the aerosol forming
chamber 213. Because of the relative positions of the air inlets 115 and the mouthpiece 211, the
air flow is directed around the second end 207b of the wick so as to optimize formation of the
aerosol in the aerosol forming chamber 213. In the aerosol forming chamber 213, the vapour
condenses to form an inhalable aerosol, which is carried towards the outlet 211 and into the
mouth of a user.

In this embodiment, the circuitry 105 and the puff detection system 107 are
programmable. The circuitry 105 and puff detection system 107 can be used to manage the
device operation. In this embodiment, when the puff detection system 107 senses the user
taking a puff, the battery supplies a current pulse of a pre-determined time to the heating coil
209. The pre-determined time for the current pulse will depend on the amount of liquid required
for a single puff, and the time taken for that amount of liquid to be vaporised. That will, in turn,
depend on the properties of the liquid, the heating coil and the capillary wick. The pre-
determined time may be between 0.5 and 3 seconds.

In this embodiment, the cartridge 203 in the mouthpiece is sized so as to contain
sufficient liquid for a pre-determined number of puffs. After that pre-determined number of puffs,
the cartridge could be refilled, but preferably the entire mouthpiece is replaced. The pre-
determined number of puffs is ideally between 200 and 2000 puffs and this will depend on the
desired size of the cartridge, mouthpiece and entire device, and the properties of the liquid
being used. The cartridge 203 can be made from any suitable material. Examples include glass
and plastic polymers such as PET or others used in the pharmaceutical or food industries. The
material should be chosen so as to avoid leakage, breakage or abuse, as far as possible.

In the embodiment shown in Figures 1 to 3, when the shell and mouthpiece are
engaged, the cartridge 203 is positioned upstream of the second end 207b of the wick and the
heating coil 209. Thus, ambient air is drawn through air inlets 115 and passes around the
cartridge 203 before reaching the second end 207b of the wick and the heating coil 209.
However, in an alternative embodiment, the mouthpiece may be structured such that, when the
shell and mouthpiece are engaged, the cartridge is positioned downstream of the second end
of the wick and the heating coil. In that embodiment, the ambient air will be drawn through the
air inlets, then the vapour or aerosol will pass around the cartridge on the way to the air outlet.

The capillary wick can be made from a variety of porous or capillary materials and
preferably has a known, pre-defined capillarity. Examples include ceramic- or graphite-based
materials in the form of fibres or sintered powders. Wicks of different porosities can be used to
accommodate different liquid physical properties such as density, viscosity, surface tension and
vapour pressure. The wick must be suitable so that the required amount of liquid can be
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delivered to the heating coil.

The mouthpiece and shell are sized and shaped so as to engage with one another, so
as to produce a suitably sized electrically heated smoking system which can be used by a
smoker. The components of the mouthpiece and shell, including the power supply, circuitry,
liquid storage portion, wick, heating element and aerosol forming chamber are appropriately
sized and shaped for the system design. The system is preferably portable and may have a size
similar to that of a conventional cigar or cigarette.

The system of the invention allows the control of particle concentration (mg/l or mg/puff
volume) in the aerosol, the average particle size in the aerosol and the distribution (range) of
particle sizes in the aerosol. These may be controlled by varying one or more of: the aerosol
former formulation in the liquid, the energy transfer (thermal power per unit of surface area) at
the heating element, the design of the aerosol forming chamber and the operating temperature.
The energy transfer will depend on a number of factors including the materials used for the
heating element and the wick, the diameter of the wick, the design of the heating element
including, if the heating element is a coil, the length, diameter and pitch (distance between
spirals) of the coil, and the power applied to the heating element.

The operating temperature should be controlled to ensure that, as far as possible, no
undesirable degradations of the aerosol former or formers and the flavouring material occur.
This can be achieved, for example, by controlling the temperature of the heater if the heater is
made from a suitable metal or alloy, using the variation in conductivity, or by controlling the
amount of energy delivered to the heater. A preferred operating temperature at the heating
element is in the range of 100 to 300 °Celsius. The arrangement shown in the Figures can
operate within this temperature range, and may also provide a rapid response time (time
between the user puffing on the system and the aerosol entering the user’'s mouth from the air

outlet — this may be referred to as “time to puff’) of between 10 and 500 ms.
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CLAIMS

1. An electrically heated smoking system comprising a shell and a replaceable mouthpiece,
the shell comprising an electric power supply and electric circuitry;
the mouthpiece comprising a liquid storage portion, a capillary wick having a first end
and a second end, the first end extending into the liquid storage portion for contact with liquid
therein, at least one heating element for heating the second end of the capillary wick, an air
outlet, and an aerosol forming chamber between the second end of the capillary wick and the
air outlet;
wherein, when the shell and mouthpiece are engaged,
the at least one heating element is in electrical connection with the power supply via the
circuitry,
the circuitry is arranged to provide an electric current pulse to the at least one heating element
when a user initiates a puff, and |
a flow route for air is defined from at least one air inlet to the air outlet via the aerosol forming
chamber, the flow route channelling the air flow around the heating element and the second end

of the capillary wick.

2. An electrically heated smoking system according to claim 1, wherein the at least one
heating element comprises a coil of wire surrounding the second end of the capillary wick.

3. An electrically heated smoking system according to claim 1 or claim 2, wherein the

electric circuitry comprises a sensor to detect air flow indicative of a user taking a puff.

4. An electrically heated smoking system according to any preceding claim wherein the at

least one air inlet is in the shell.

5. A mouthpiece for engaging with a shell to form an electrically heated smoking system,
the shell having an electric power supply and electric circuitry, the mouthpiece comprising:

a liquid storage portion;

a capillary wick having a first end and a second end, the first end extending into the
liquid storage portion for contact with liquid therein;

at least one heating element for heating the second end of the capillary wick;

an air outlet; and

an aerosol forming chamber between the second end of the capillary wick and the air
outlet,

wherein, when the shell and mouthpiece are engaged, the at least one heating element is in
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electrical connection with the power supply via the circuitry, the circuitry is arranged to provide
an electric current pulse to the at least one heating element when a user initiates a puff, and a
flow route for air is defined from at least one air inlet to the air outlet via the aerosol forming
chamber, the flow route channelling the air flow around the heating element and the second end

of the capillary wick.

6. A mouthpiece according to claim 5, wherein the at least one heating element comprises

a coil of wire surrounding the second end of the capillary wick.
7. A shell arranged to engage with the mouthpiece of claim 5 or claim 6.

8. A shell for engaging with a mouthpiece to form an electrically heated smoking system,
the mouthpiece having a liquid storage portion, a capillary wick having a first end and a second
end, the first end extending into the liquid storage portion for contact with liquid therein, at least
one heating element for heating the second end of the capillary wick, an air outlet, and an
aerosol forming chamber between the second end of the capillary wick and the air outlet, the
shell comprising:

an electric power supply; and

electric circuitry,
wherein, when the shell and mouthpiece are engaged, the at least one heating element is in
electrical connection with the power supply via the circuitry, the circuitry is arranged to provide
an electric current pulse to the at least one heating element when a user initiates a puff, and a
flow route for air is defined from at least one air inlet to the air outlet via the aerosol forming
chamber, the flow route channelling the air flow around the heating element and the second end

of the capillary wick.

9. A shell according to claim 8, wherein the electric circuitry comprises a sensor to detect

air flow indicative of a user taking a puff.
10. A shell according to claim 8 or claim 9, further comprising the at least one air inlet.

11. A mouthpiece arranged to engage with the shell of any of claims 8 to 10.

11



PCT/EP2009/002923

WO 2009/132793

1/2

10¢

Llc

el

Lo}

L0¢

GOl




WO 2009/132793 PCT/EP2009/002923

301

Fig. 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/002923

CLASSIFICATION O O%UBJECT MATTER -

INV. O A24F47

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A24F A61M

Documentation searched other than minimum documentation to the exient that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Ciation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2 057 353 A (WHITTEMORE C L)
13 October 1936 (1936-10-13)
column 1, Tine 18 - column 2, line 34;

figures
X EP 0 845 220 A (JAPAN TOBACCO INC [JP])
3 June 1998 (1998-06-03)
A column 5, line 15 - column 6, line 39;
figures
X EP 0 430 566 A (PHILIP MORRIS [US] PHILIP
MORRIS PROD [US]) 5 June 1991 (1991-06-05)
A column 3, line 55 - column 5, line 10;

figures 1,2

—/—-

1-11

8-11

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

*A° document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international

invention

which is cited to establish the publication date of another
citation or other special reason (as specified)

*T* later documenl published after the international filing date
or priority date and nol in conflict with the application but
cited to understand the principle or theory underlying the

filing dat *X* document of particular relevance; the claimed invention
lling date canno! be considered novel or cannot be considered 10
‘L* document which may throw doubls on priority claim(s) or involve an inventive step when the document is taken alone

*Y* document of patticular relevance; the claimed invention
cannot be considered to involve an inventive step when the

*Q* document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed ‘&' document member of the same paleni family
Date of the actual completion of the international search Date of mailing of the intemational search repon
25 August 2009 04/09/2009
Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. {(+31-70) 340-2040,
P 70 o516 Marzano Monterosso

Fom PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

PCT/EP2009/002923

Category*

Citation of document, with indicalion', where abprdpriale, of the relevant passages

X
A

EP 0 430 559 A (PHILIP MORRIS [US] PHILIP
MORRIS PROD [US]) 5 June 1991 (1991-06-05)
column 3, line 57 - column 4, line 14;
figure 2 ‘
column 7, line 14 - line 15

US 4 083 372 A (BODEN ROBERT)

11 April 1978 (1978-04-11)

the whole document ‘

EP 0 893 071 A (JAPAN TOBACCO INC [JP])
27 January 1999 (1999-01-27)

cited in the application

the whole document

US 2007/267031 A1 (HON LIK [CN])

22 November 2007 (2007-11-22) ‘
paragraph [0028] - paragraph [0029];
figures

WO 2007/141668 A (PHILIP MORRIS PROD [CH])
13 December 2007 (2007-12-13)

the whole document

WO 2007/098337 A (BRENNEISE JAKE [US])

30 August 2007 (2007-08-30)

the whole document

8-11

1,5

1,5,8,11

1,5,8,11

1,5,8,11

1,5,8,11

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2009/002923
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2057353 A NONE
EP 0845220 A 03-06-1998 CN 1196660 A 21-10-1998
DE . 69724559 D1 09-10-2003
DE 69724559 T2 15-07-2004
WO 9748293 Al 24-12-1997
JP 3325028 B2 17-09-2002
KR 100264617 B1 01-09-2000
EP 0430566 A 05-06-1991 AT 120931 7 - 15-04-1995
AU 642448 B2 21-10-1993
AU 6762290 A 06-06-1991
CA 2031227 Al 02-06-1991
DE 69018577 D1 18-05-1995
DE 69018577 T2 30-11-1995
DK 0430566 T3 14-08-1995
ES 2071045 T3 16-06-1995
JP 3258657 B2 18-02-2002
JP 3277265 A 09-12-1991
NO 905151 A 03-06-1991
TR 25309 A 01-01-1993
us 5060671 A 29-10-1991
EP 0430559 A 05-06-1991 AT 118992 T 15-03-1995
AU 646415 B2 24-02-1994
AU 6762090 A 06-06-1991
CA 2031225 Al 02-06-1991
DE 69017371 D1 06-04-1995
DE 69017371 T2 12-10-1995
DK 0430559 T3 01-05-1995
ES 2069027 73 01-05-1995
JP 3232481 A 16-10-1991
JP 3392138 B2 31-03-2003
NO 905150 A 03-06-1991
TR 25316 A 01-01-1993
us 5144962 A 08-09-1992
US 4083372 A 11-04-1978  NONE
EP 0893071 A 27-01-1999 CN 1205849 A 27-01-1999
DE 69804385 D1 02-05-2002
DE 69804385 T2 07-11-2002
TW 386021 B 01-04-2000
us 6155268 A 05-12-2000
UsS 2007267031 Al 22-11-2007 CN 1683244 A 19-10-2005
WO 2007141668 A 13-12-2007 CA 2654790 Al 13-12-2007
CN 101489686 A 22-07-2009
EP 2032266 A2 11-03-2009
uS 2008022999 Al 31-01-2008
WO 2007098337 A 30-08-2007  NONE

Form PCT/ISA/210 (patent tamily annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

