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(54) AN AEROSOL GENERATING SYSTEM

(57)  An aerosol generating system is provided. The
system is for generating an aerosol for user inhalation
from an aerosol generating article. The aerosol gener-
ating system includes an aerosol generating unit in-
cluding a metal heater support. The metal heater sup-
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Description
FIELD
[0001] The present disclosure relates to an aerosol

generating system for generating an aerosol for user
inhalation.

BACKGROUND

[0002] A heat-not-burn (HNB) device, also known as
a heated tobacco device, is a type of aerosol-generat-
ing system in which an aerosol precursor (e.g., a solid
precursor such as tobacco) is heated by a heating sys-
tem to produce an aerosol that can be inhaled by the
user. One category heat-not-burn devices and system
are those in which the aerosol precursor is heated from
outside the precursor. How the aerosol precursor is
heated effects the user experience. Controlling the
heating of the precursor therefore provides a mechan-
ism by which to improve the user experience.

[0003] It is against this background that the present
invention has been developed.

SUMMARY

[0004] The present disclosure provides an aerosol
generating system for generating an aerosol for user
inhalation from an aerosol generating article, where
the aerosol generating system comprises an aerosol
generating unit including a heater support, wherein the
heater support forms a cavity for receiving the aerosol
generating article; wherein the aerosol generating unit
includes a heating unit surrounding the cavity to there-
by heat the aerosol generating article in use.

[0005] Optionally the heater support is metal. For ex-
ample, the heater support may be steel. For example,
the heater support may be aluminium. Optionally, the
heater support is formed from a non-metal material, for
example a heat-resistant plastic (e.g. PEEK) or a cera-
mic. Optionally the heater support is tubular.

[0006] Optionally the heating unit is a thin film heat-
ing unit. Optionally the heating unit is a flexible thin film
heating unit. Optionally the heating unit includes a flex-
ible substrate (for example polyimide). Optionally elec-
trically conductive heating element(s) are located in or
on the substrate. For example, the electrically conduc-
tive heating elements are embedded within the sub-
strate.

[0007] Optionally the thin film heating unit is located
on an internal surface of the heater support such that
the thin film heating unit is located between the cavity
and the heater support. Optionally the heating unit is
attached to the internal surface of the heater support.
Optionally an internal surface of the cavity is defined by
the heating unit. This may increase speed of heating of
the article, and in particular the aerosol forming materi-
al within the article.
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[0008] Optionally the thin film heating unit is located
on an external surface of the heater support such that
the thin film heating unit is located outside the heater
support. Optionally heat is applied to the article within
the cavity via transmission through the heater support.
This may improve ease of cleaning.

[0009] Optionally the thin film heating unit includes a
plurality of electrically resistive heating elements. Each
heating element may correspond to a heating zone.
Optionally each heating element is located to heat a
portion of the aerosol forming material in the article.
Optionally the electrically conductive heating ele-
ment(s) are located within or on a heater substrate.
For example, the electrically conductive heating ele-
ments are embedded within the substrate. Heat may
be generated by resistive heating in which a current is
passed through the resistive material of the heating
element (e.g. the material of a wire, coil, mesh or track).
A resistive heating element may be formed from a vari-
ety of suitable materials that include, but not limited to
metals, metal alloys, ceramics, ceramic metals, carbon-
based materials, and composites thereof. Examples of
suitable metals and metal alloys include: silver, copper,
nickel, titanium, tungsten, zirconium, tantalum, plati-
num group metals, stainless steel, nickel-, cobalt-,
chromium-, aluminium- titanium- zirconium-, hafnium-,
niobium-, molybdenum-, tantalum-, tungsten-, tin-, gal-
lium-, manganese- and iron-containing alloys, and
superalloys based on nickel, iron, cobalt, stainless
steel, and iron-manganese-aluminium based alloys.
[0010] The resistive heating element may comprise
one or more electrically conductive tracks formed of
the abovementioned metal and metal alloys.

[0011] Examples of suitable ceramics include silicon
carbide, molybdenum disilicide, aluminium oxide, sili-
con nitride, titanium carbide. The ceramic may be
doped or undoped.

[0012] Optionally the cavity is elongate along a long-
itudinal axis. Optionally the article is received into the
cavity along the longitudinal axis. Optionally the cavity
is generally tubular. Optionally the article is generally
cylindrical. Optionally the article is snugly received into
the cavity. Optionally the cavity has a generally con-
stant size and shape of cross section (perpendicular to
the longitudinal axis). For example, the shape of the
cross section may be a circle.

[0013] Optionally a longitudinal plurality of the electri-
cally resistive heating elements are arranged along the
longitudinal axis of the cavity. Optionally there are be-
tween 2 and 10 heating elements along the longitudinal
axis of the cavity, for example between 2 and 7, for
example between 4 and 6, for example 5. Optionally
the heating unit includes a plurality of resistive heating
elements along the longitudinal axis of the heating unit.
[0014] Optionally a circumferential plurality of the
electrically resistive heating elements are arranged cir-
cumferentially around the cavity. Optionally there are
between 2 and 10 heating elements arranged circum-
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ferentially around the cavity, for example between 2
and 7, for example between 4 and 6, for example 5.
[0015] Optionally, the plurality of electrically resistive
heating elements are arranged in an array surrounding
the cavity. Optionally the array is a 2-dimensional array
of electrically resistive heating elements. Optionally the
number of electrically resistive heating elements along
the longitudinal direction is equal to the number of heat-
ing elements around the circumferential direction. Op-
tionally the number of electrically resistive heating ele-
ments along the longitudinal direction is different from
the number of heating elements around the circumfer-
ential direction.

[0016] Optionally the system further includes a con-
troller operatively connected to the plurality of electri-
cally resistive heating elements. Optionally the control-
ler is a microcontroller. As used herein, a "processing
resource" (or "processor " or "controller") may refer to
one or more units for processing data, examples of
which may include an ASIC, microcontroller, FPGA, mi-
croprocessor, digital signal processor (DSP) capability,
state machine or other suitable component. A proces-
sing resource may be configured to execute a compu-
ter program, e.g. which may take the form of machine-
readable instructions, which may be stored on a non-
transitory memory and/or programmable logic. The pro-
cessing resource may have various arrangements cor-
responding to those discussed for the circuitry, e.g. on-
board and/or off board the device as part of the system.
As used herein, any machine executable instructions,
or computer readable media, may be configured to
cause a disclosed method to be carried out, e.g. by an
aerosol-generating system as disclosed herein, and
may therefore be used synonymously with the term
method.

[0017] Optionally the controller is configured to con-
trol heating of each of the plurality of electrically resis-
tive heating elements independently from one another.
As such, fine control the heating of the aerosol forming
material is enabled both spatially and temporally.
[0018] Optionally the controller is configured to oper-
ate the plurality of electrically resistive heating ele-
ments in sub-groups of activated heating elements. Op-
tionally the electrically resistive heating elements within
each sub-group are activated simultaneously. As such,
zonal control the heating of the aerosol forming materi-
al is enabled both spatially and temporally.

[0019] Optionally the controller is configured to re-
ceive from a user a selected experience mode, to
translate the experience mode into a control mode of
activating the electrically resistive heating elements,
and to operate the electrically resistive heating ele-
ments according to the control mode. As such, the de-
tails of the heating of the aerosol forming material are
obscured from the user. Instead, the user is presented
with simpler, more intuitive options for control.

[0020] Optionally the controller is configured to oper-
ate an initial electrically resistive heating element of the
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plurality of electrically resistive heating elements before
operating a subsequent electrically resistive heating
element of the plurality of the electrically resistive heat-
ing elements. As such, fine control the heating of the
aerosol forming material is enabled temporally.

[0021] Optionally the controller is configured to sup-
ply a variable power level to at least one of the electri-
cally resistive heating elements. The controller is con-
figured to supply one of a plurality of power levels to at
least one of the electrically resistive heating elements.
Optionally the plurality of power levels includes at least
two non-zero power levels. As such, fine control of
power delivery to the aerosol forming material is en-
abled on a per element basis.

[0022] Optionally, the aerosol generating system in-
cludes a heat-not-burn device.

[0023] According to a second aspect, there is pro-
vided a system according to the first aspect, and an
article for engagement with the system. Optionally the
article includes an aerosol forming material for heating
by the heating unit.

[0024] The aerosol-forming material may comprise
plant material. The plant material may comprise or be
formed of tobacco. Any type of tobacco may be used,
including, but is not limited to, flue-cured tobacco, bur-
ley tobacco, Virginia tobacco, Maryland Tobacco, dark-
air cured tobacco, oriental tobacco, dark-fired tobacco,
perique tobacco, rustica tobacco. This also includes
blends of the above-mentioned tobaccos. Any suitable
parts of the tobacco plant may be used, including
leaves, stems, roots, bark, seeds and flowers. The to-
bacco may comprise one or more of leaf tobacco, stem
tobacco, tobacco powder, tobacco dust, tobacco deri-
vatives, expanded tobacco, homogenised tobacco,
shredded tobacco, extruded tobacco, cut rag tobacco
and/or reconstituted tobacco (e.g. slurry recon or paper
recon). For example, the aerosol-forming material may
comprise a gathered sheet of homogenised (e.g. pa-
per/slurry recon) tobacco or gathered shreds/strips
formed from such a sheet.

[0025] The tobacco may be processed tobacco,
steam treated stems or shredded dried stems. The to-
bacco material may be fermented, cured, uncured,
toasted, or otherwise pre-treated. The tobacco may be
unprocessed and/or untreated.

[0026] The aerosol-forming material may be absent
of tobacco and/or nicotine.

[0027] The plant material may comprise at least one
plant material selected from the list including Amar-
anthus dubius, Arctostaphylos uva-ursi (Bearberry), Ar-
gemone mexicana, Arnica, Artemisia vulgaris, Yellow
Tees, Galea zacatechichi, Canavalia maritima (Bay-
bean), Cecropia mexicana (Guamura), Oestrum noctu-
mum, Cynoglossum virginianum (wild comfrey), Cyti-
sus scoparius, Damiana, Entada rheedii, Eschscholzia
califomica (California Poppy), Fittonia albivenis, Hippo-
broma longi flora, Humulus japonica (Japanese Hops),
Humulus lupulus (Hops), Lactuca virosa (Lettuce
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Opium), Laggera alata, Leonotis leonurus, Leonurus
cardiaca (Motherwort), Leonurus sibiricus (Honey-
weed), Lobelia cardinalis, Lobelia inflata (Indian-tobac-
co), Lobelia siphilitica, Nepeta cataria (Catnip), Nicoti-
ana species (Tobacco), Nymphaea alba (White Lily),
Nymphaea caerulea (Blue Lily), Opium poppy, Passi-
flora incamata (Passionflower), Pedicularis densiflora
(Indian Warrior), Pedicularis groenlandica (Elephant’s
Head), Salvia divinorum, Salvia dorrii (Tobacco Sage),
Salvia species (Sage), Scutellaria galericulata, Scutel-
laria lateriflora, Scutellaria nana, Scutellaria species
(Skullcap), Sida acuta (Wireweed), Sida rhombi folia,
Silene capensis, Syzygium aromaticum (Clove), Ta-
getes lucida (Mexican Tarragon), Tarchonanthus cam-
phoratus, Tumera diffusa (Damiana), Verbascum (Mul-
lein), Zamia latifolia (Maconha Brava) together with any
combinations, functional equivalents to, and/or syn-
thetic alternatives of the foregoing.

[0028] The aerosol-forming material may comprise
one or more additives selected from vapour generators,
carrier agents, humectants, flavourants, fillers,
aqueous/non-aqueous solvents and binders.

[0029] The aerosol-forming material may comprise
propylene glycol (PG) and/or vegetable glycerin (VG).
Propylene glycol (PG) and vegetable glycerin (VG) are
typically used as base materials that act as aerosol
generators (alternatively referred to as aerosol-for-
mers), carrier agents, and/or humectants. The aerosol-
forming material may comprise, alternatively or in addi-
tion, other substances that function as one or more of
aerosol generators, carrier agents, and humectants.
[0030] The humectant content of the aerosol-forming
material may have a lower limit of at least 5 wt %, such
as at least 10 wt %. The humectant content of the aero-
sol-forming material may have an upper limit of at most
50 % by weight of the plant material, such as at most
40 wt %.

[0031] Flavourants may be provided in solid form, li-
quid form, gel form, or a combination thereof. Flavour-
ants may include one or more of menthol (e.g. pepper-
mint (mentha piperita), spearmint (mentha spicata),
wild mint (Mentha Arventis), horse mint (Mentha long-
ifolia), pineapple mint (Mentha suaveolens variegata),
applemint (Mentha suaveolens), pennyroyal (Mentha
pulegium)), liquorice, chocolate/cocoa, fruit flavour (in-
cluding e.g. apple, citrus, cherry, banana (Isoamyl acet-
ate)), rose, vanilla (Ethylvanillin), spice (e.g. ginger,
clove, cinnamon, star anise), tobacco extract/flavour,
marijuana, hemp, cannabinoid compounds, citronella,
orange, lemon, geraniol, thyme, fennel, green tea,
black tea, coffee, salvia dorrii, salvia, passiflora incar-
nata, arctostaphylos uva-ursi, lobelia inflata, matcha,
Yerba mate, lemon grass, flax, cedar wood, coumarin,
helio, eucalyptus, ginkgo biloba, hazel, hibiscus, laurel,
chamomile, rosemary, lavender, rooibos, or combina-
tions thereof. The flavourant may be evenly dispersed
throughout the aerosol-forming material or may be pro-
vided in isolated locations and/or varying concentra-
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tions throughout the aerosol-forming material.

[0032] The cannabinoid compounds may be selected
from the non-exhaustive list comprising: tetrahydrocan-
nabinol (THC), cannabidiol (CBD), cannabinol (CBN).
[0033] Fillers can strengthen the aerosol-forming ma-
terial. Fillers may comprise fibrous (non-tobacco) fillers
such as cellulose fibres, lignocellulose fibres (e.g. wood
fibres), jute fibres and combinations thereof.

[0034] Binders can act to bind together the compo-
nents forming the aerosol-forming material. Binders
may comprise starches and/or cellulosic binders such
as methyl cellulose, ethyl cellulose, hydroxy propyl cel-
lulose, hydroxyethyl cellulose and methyl cellulose,
gums such as xanthan, guar, arabic and/or locust bean
gum, organic acids and their salts such as alginic acid/
sodium alginate, agar and pectins.

[0035] According to a third aspect, the present disclo-
sure provides a method of operating an aerosol gener-
ating system according to the first or second aspects,
to generate an aerosol for user inhalation from an aero-
sol generating article, where the aerosol generating
system comprises an aerosol generating unit including
a heater support, wherein the heater support forms a
cavity for receiving the aerosol generating article;
wherein the aerosol generating unit includes a heating
unit surrounding the cavity, the method including oper-
ating the heating unit to heat the aerosol generating
article.

[0036] Features of the system are described above in
respect of the first and second aspect. The features of
the system are described above in respect of the first
and second aspect are applicable to the system of the
method of operating the system.

[0037] Optionally the method includes operating a
first subset of the heating elements in a first heating
phase, and operating a second subset of the heating
elements in a second heating phase. Optionally the first
subset is different from the second subset. Optionally
the controller is configured to operate the plurality of
electrically resistive heating elements in sub-groups of
activated heating elements. Optionally the method in-
cludes activating the electrically resistive heating ele-
ments within each sub-group simultaneously. As such,
zonal control the heating of the aerosol forming materi-
al is enabled both spatially and temporally.

[0038] Optionally the method includes operating the
heating elements independently from one another. As
such, fine control the heating of the aerosol forming
material is enabled both spatially and temporally.
[0039] Optionally the method includes receiving from
a user a selected experience mode, translating the ex-
perience mode into a control mode of activating the
electrically resistive heating elements, and operating
the electrically resistive heating elements according to
the control mode. As such, the details of the heating of
the aerosol forming material are obscured from the
user. Instead, the user is presented with simpler, more
intuitive options for control.
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[0040] Optionally the method includes operating an
initial electrically resistive heating element of the plural-
ity of electrically resistive heating elements before op-
erating a subsequent electrically resistive heating ele-
ment of the plurality of the electrically resistive heating
elements. As such, fine control the heating of the aero-
sol forming material is enabled temporally.

[0041] Optionally the method includes supplying a
variable power level to at least one of the electrically
resistive heating elements. Optionally the method in-
cludes supplying one of a plurality of power levels to at
least one of the electrically resistive heating elements.
Optionally the plurality of power levels includes at least
two non-zero power levels. As such, fine control of
power delivery to the aerosol forming material is en-
abled on a per element basis.

[0042] The preceding summary is provided for pur-
poses of summarizing some examples to provide a ba-
sic understanding of aspects of the subject matter de-
scribed herein. Accordingly, the above-described fea-
tures should not be construed to narrow the scope of
the subject matter described herein in any way. More-
over, the above and/or following examples may be
combined in any suitable combination to provide further
examples, except where such a combination is clearly
impermissible or expressly avoided. Other features, as-
pects, and advantages of the subject matter described
herein will become apparent from the following text and
the accompanying figures.

BRIEF DESCRIPTION OF THE FIGURES

[0043] Aspects, features and advantages of the pre-
sent disclosure will become apparent from the following
description of examples in reference to the appended
figures in which like numerals denote like elements.

Figure 1 shows an example of an aerosol-generat-
ing system;

Figure 2 shows the components of the aerosol-
generating system in a disengaged state’;

Figure 3 shows the components of the aerosol-
generating system in an ’engaged state’;

Figure 4 shows an aerosol generating unit and arti-
cle in an 'engaged state’;

Figure 5 shows a heating unit of the aerosol gener-
ating unit;

Figure 6 shows the heating unit in an unrolled
state, and;

Figures 7A to 7C illustrate example heating modes
of the heating unit.

DETAILED DESCRIPTION OF EMBODIMENTS

[0044] Figure 1 shows an example of an aerosol-
generating system 1 comprising a device body 20 and
an article 30 (alternatively referred to as a "consum-
able") for insertion into the device body 20. In this ex-
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ample, the device body 20 is a heat-not-burn device
(HNB) configured to produce an aerosol by heating an
aerosol-forming material 10 (e.g. a solid precursor,
such as tobacco material) to a temperature below its
combustion temperature.

[0045] The term "aerosol-forming material" refers to a
material capable of releasing volatile components that
can form an aerosol, e.g. by releasing volatile com-
pounds in the aerosol-forming material 10. An "aerosol"
is a dispersion of solid particles and/or liquid droplets
dispersed in a gas. The aerosol may be visible or invi-
sible.

[0046] Figure 2 shows a schematic representation of
the internal components of the device body 20 and arti-
cle 30. The device body 20 and article 30 are shown in
a "disengaged state" in which the article 30 is sepa-
rated from the device body 20.

[0047] The aerosol-generating system 1 has an aero-
sol-generating unit 2 in the form of a heating system.
The heating system comprises a heating element 2a
configured to surround the article 30. The heating ele-
ment 2a heats the aerosol-forming material 10 to a
temperature lower than its combustion temperature
such that an aerosol can be formed by evaporation,
torrefaction and pyrolysis.

[0048] The aerosol-generating system 1 includes a
power source 4. In this example, the power source 4
includes a battery 4a configured to supply electrical en-
ergy to operate the aerosol-generating unit 2 and other
components. The aerosol-generating system 1 may be
powered, alternatively or in addition to the battery 4a,
by an external power source.

[0049] The article 30 defines an air passageway
which transmits aerosol generated from the aerosol-
forming material 10 to a downstream end 32 (i.e. term-
inal end or mouth end) of the article 30. The article 30
may comprise one or more filter elements 34, one or
more spacer elements 36, and one or more wrapping
layers 38 (e.g. paper, foil or composite layers). One or
more of the filter elements 34 and spacer elements 36
may define the air passageway. In the present exam-
ple, the article 30 comprises an aerosol-forming materi-
al 10 at the upstream end 31 of the article 30, a filter
element 34 at the downstream end 32, and a spacer
element 36 positioned between them, all circumscribed
by a wrapping layer 38.

[0050] Figure 3 shows the aerosol-generating sys-
tem 1 in an "engaged state" in which the article 30 is
inserted into an internal chamber (or cavity) 22 of the
device body 20.

[0051] The heating element 2a is arranged to extend
along a length of the aerosol-forming material 10 when
inserted therein, such that when the heating element 2a
is activated, heat is transferred radially inward from the
heating element 2a to the aerosol-forming material 10
resulting in formation of an aerosol. This may be re-
ferred to as an ’outside in’ heating arrangement. The
aerosol is subsequently entrained in an airflow pro-
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duced by the action of the user drawing on the down-
stream end 32 of the article 30. the aerosol-forming
material 10. This may be referred to as an ’outside-in’
heating arrangement. In this example, the heating ele-
ment 2a is a resistive heating element.

[0052] The device body 20 may include any one or
more of electrical circuitry, a memory, a wireless inter-
face, and one or more other components. The device
body 20 may include a printed circuit board (PCB) 25
on which components of the electrical circuitry, mem-
ory, wireless interface, and other components may be
mounted.

[0053] The electrical circuitry may include a proces-
sing resource for controlling one or more operations of
the body 20 and article 30, e.g. based on instructions
stored in the memory. The wireless interface may be
configured to communicate wirelessly with an external
(e.g. mobile) device, e.g. via Bluetooth. The other com-
ponent(s) may include one or more user interface de-
vices configured to convey information to a user, a
pressure sensor 15, and/or a charging port 18.

[0054] The aerosol-generating system 1 may com-
prise one or more input and/or output elements. The
input and/or output elements may form part of a user
interface (Ul) of the system 1. For instance, figure 1
shows an input element in the form of a button 16 and
an output element in the form of a set of lights (LEDs)
17. The button 16 is configured to control at least one
function of system 1, such as power supply to the heat-
ing element 2a. The lights 17 are configured to convey
information to the user regarding the state of the sys-
tem 1 and/or article. It will be appreciated that the input
element(s) may be provided in various forms such as
touch screens, switches, and sensors, and the output
element(s) may be provided in various forms such as
display screens, speakers, or a haptic output generated
by a vibration generator.

[0055] Figure 4 shows the article 30 engaged with
the aerosol generating unit 2. The rest of the system is
omitted from Figure 4 for clarity. The aerosol forming
material 10 of the article 30 is received within a cavity
100 of the aerosol generating unit 2. The cavity 100 is
formed by a metal tube 102. The metal tube 102 is an
example of a heater support. The metal tube 102 may,
for example, be formed from steel or aluminium. In
other embodiments, the tube 102 may be formed from
another suitable material, for example a heat-resistant
plastic (e.g. PEEK) or a ceramic.

[0056] The metal tube 102 defines the cavity 100.
The cavity 100 is a portion of the device chamber 22.
The cavity 100 has an opening 102a for receiving the
article 30 and an upstream end 102b. The upstream
end 102b defines an airflow opening such that air can
flow into the aerosol forming material 10 of the article
30, in use. Airflow, in use, generally goes from the up-
stream end 102b to the downstream end of the article
30 through the downstream end 32 of the article 30.
The cavity 100 is elongate and defines a longitudinal
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axis (up the page in Figure 4). The article 30 is received
into the cavity 100 along the longitudinal axis (in a di-
rection down the page in Figure 4). When the article 30
is properly received into the cavity 100, the opening of
the cavity 102a defined by the metal tube 102 generally
aligns with the downstream end of the aerosol forming
material 10.

[0057] The metal tube 102 is surrounded by an elec-
trically resistive, heating unit 104. In the embodiment of
Figure 4, the heating unit 104 is located on an external
surface of the metal tube 102. In other words, in use,
the metal tube 102 is located between the heating unit
104 and the article 30. For example, in use, the metal
tube 102 is located between the heating unit 104 and
the aerosol forming material 10. In other embodiments,
the heating unit 104 is located on an internal surface of
the metal tube 102. In other words, in use, the heating
unit 104 is located between the metal tube 102 and the
article 30. For example, in use, the heating unit 104 is
located between the metal tube 102 and the aerosol
forming material 10.

[0058] Figure 5 shows the structure of the heating
unit 104. The heating unit 104 is generally tubular with
a circular cross-section. Other embodiments are envi-
saged in which the cross section takes the form of other
polygonal shapes, for example, square, rectangular or
triangular. The heating unit 104 includes a heating unit
opening 104a into which the article 30 is received. The
heating unit 104 includes a heating unit terminal end
104b. The heating unit terminal end 104b may be open
or partially closed. The heating unit terminal end 104b
includes a heating unit airflow inlet so that air can flow
into the upstream end of the article 30 when the article
30 is engaged with the heating unit 104.

[0059] The heating unit 104 is a thin film heating unit.
The heating unit 104 is formed from an electrically in-
sulating substrate upon which or within which electri-
cally resistive heating tracks are formed. The substrate
may be, for example, polyimide. The heating unit 104,
and in particular, the substrate may be flexible. As such
the heating element can conform to the shape of the
metal tube 104 (internally or externally).

[0060] The heating unit 104 includes a plurality of
heating elements 106. The heating elements 106 may
be embedded within the substrate. The heating ele-
ments 106 are distributed across the (internal or exter-
nal) surface of the metal tube 102. The heating ele-
ments 106 are distributed in an array, for example in a
checkerboard pattern.

[0061] The heating elements 106 are arranged long-
itudinally along the heating unit 104 with a longitudinal
number of longitudinally arranged heating elements
106. In the embodiment of Figure 6, the longitudinal
number is five. In some embodiments, the longitudinal
number is between 1 and 12, for example between 2
and 10, for example between 3 and 7.

[0062] The heating elements 106 are arranged cir-
cumferentially around the heating unit 104 with a cir-



1 EP 4 825 219 A1 12

cumferential number of circumferentially arranged
heating elements 106. In the embodiment of Figure 6,
the circumferential number is five. In some embodi-
ments, the circumferential number is between 1 and
12, for example between 2 and 10, for example be-
tween 3 and 7.

[0063] In some embodiments the circumferential
number is the same as the longitudinal number. In
other embodiments, the circumferential number is dif-
ferent from the longitudinal number.

[0064] The system 1 includes a processing resource.
The processing resource includes a controller (not
shown). The controller is operatively connected to the
heating unit 104 and in particular to the heating ele-
ments 106. As such, the controller is configured to con-
trol on an individual basis the operation of the heating
elements 106. For example, the controller is configured
to control the supply of power to the heating elements
106 from the battery 4a.

[0065] The controller is configured to control the sup-
ply of power to the heating elements 106 on a per heat-
ing element basis. In some embodiments, the controller
is configured to activate all heating elements 106 at the
same time. In some embodiments, the heating ele-
ments 106 are individually addressable in terms of
heating. In other words, the heating elements 106 can
be independently controlled from one another by the
controller. As such, the heating elements 106 can be
heated independently from one another. The controller
is configured to control the heating of the heating ele-
ments 106 on a time basis. In other words, the control-
ler can individually control the heating elements 106
independently from one another in both time and heat-
ing element location.

[0066] When the article 30 is located within the heat-
ing unit 104, and in particular when the aerosol forming
material is located within the heating unit 104, the heat-
ing of the aerosol forming material 10 can be controlled
can be controlled accurate spatially and temporally by
the control of the heating elements 106. The user ex-
perience can thus be controlled and modified by con-
trolling the spatial and temporal patterns of heating the
heating elements 106.

[0067] Figure 6 shows the heating unit 104 in an un-
rolled configuration. The heating elements 106 are visi-
ble. The array of heating elements 106 forms a check-
erboard pattern. The longitudinal number 108 of heat-
ing elements 106 is illustrated. The circumferential
number 110 of heating elements 106 is illustrated. Each
heating element 106 has a rectangular shape. For ex-
ample, the longitudinal height of each heating element
106 is smaller than a circumferential width of the heat-
ing element 106. In the embodiment of Figure 7, all of
the heating elements 106 are the same size and shape.
In other embodiments, the heating elements 106 may
have different sizes and shapes from each other. In
other embodiments, the heating elements 106 may
have the same size and shape, but different from that
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of Figure 7, for example squares. In some embodi-
ments, the array of heating elements 106 tesselate. In
some embodiments, the array of heating elements 106
forms a repeating pattern.

[0068] Figures 7A, 7B and 7C illustrate three exam-
ple control modes of the heating unit 104, and in parti-
cular modes of controlling the heating elements 106.
Each mode is illustrated with deactivated heating ele-
ments 106a and activated heating elements 106b. Pat-
terns of deactivated heating elements 106a activated
heating elements 106b are created across the heating
element array. Each pattern is activated for a pattern
activation period. The controller may be configured to
heat the aerosol forming material, generally speaking,
for a session duration. The session duration may be
between 3 and 7 minutes, for example 5 minutes. The
session duration may include within it multiple activa-
tion patterns. Each pattern may be activated for a por-
tion of the session duration.

[0069] Figure 7A illustrates a first example control
mode of the heating unit 104. In particular a first control
mode of controlling the heating elements 106. In the
first control mode, a longitudinal subset of the heating
elements 106 are heated as activated heating elements
106b. The remaining heating elements 106 are not ac-
tivated during the first control mode and remain un-
heated as deactivated heating elements 106a. In the
first control mode, the activated heating elements 106b
form a longitudinal sequence of activated heating ele-
ments 106b. In embodiments, the first control mode
may include multiple longitudinal sequences of acti-
vated heating elements 106b circumferentially sepa-
rated from one another around the circumference of
the heating unit 104 by longitudinal sequences of deac-
tivated heating elements 106a. In embodiments, during
a session, the first control mode may be operated. In
embodiments, during the session, the longitudinal se-
quences of activated heating elements 106b and deac-
tivated heating elements 106a may be alternated. In
other embodiments, the longitudinal sequence of acti-
vated heating elements 106b may progress stepwise
around the heating unit 104.

[0070] Figure 7B illustrates a second example control
mode of the heating unit 104. In particular a second
control mode of controlling the heating elements 106.
In the second control mode, a circumferential subset of
the heating elements 106 are heated as activated heat-
ing elements 106b. In the example of Figure 7B, two
circumferential subsets of the heating elements 106
are activated as activated heating elements 106b. The
remaining heating elements 106 are not activated dur-
ing the second control mode, and remain unheated as
deactivated heating elements 106a. In the second con-
trol mode, the activated heating elements 106b form
two longitudinally separated circumferential sequences
of activated heating elements 106b. In embodiments,
the second control mode may include one or multiple
circumferential sequences of activated heating ele-
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ments 106b longitudinally separated from one another
along the heating unit 104 by circumferential se-
quences of deactivated heating elements 106a. In em-
bodiments, during a session, the second control mode
may be operated. In examples, during the session, the
circumferential sequences of activated heating ele-
ments 106b and deactivated heating elements 106a
may be alternated. In other embodiments, the circum-
ferential sequence of activated heating elements may
progress stepwise up or down (longitudinally) the heat-
ing unit 104.

[0071] Figure 7C illustrates a third example control
mode of the heating unit 104. In particular a third con-
trol mode of controlling the heating elements 106. In
the third control mode, a spiral subset of the heating
elements 106 are heated as activated heating elements
106b. In the example of Figure 7C, two spiral subsets
of the heating elements 106 are activated as activated
heating elements 106b. The remaining heating ele-
ments 106 are not activated during the third control
mode, and remain unheated as deactivated heating
elements 106a. In the third control mode, the activated
heating elements 106b form two longitudinally and cir-
cumferentially separated spiral sequences of activated
heating elements 106b. In embodiments, the third con-
trol mode may include one or multiple spiral sequences
of activated heating elements 106b longitudinally and
circumferentially separated from one another along
and around the heating unit 104 by spiral sequences of
deactivated heating elements 106a. In embodiments,
during a session, the third control mode may be oper-
ated. In examples, during the session, the spiral se-
quences of activated heating elements 106b and deac-
tivated heating elements 106a may be alternated. In
embodiments, the spiral sequence of activated heating
elements may progress stepwise up or down the heat-
ing unit 104. In embodiments, the spiral sequence of
activated heating elements may progress stepwise
around the heating unit 104.

[0072] Other control modes are possible. For exam-
ple a chessboard pattern of activated heating elements
106b and deactivated heating elements 106a may be
formed across the heating elements 106. In some
modes, a particular heating element 106 may be acti-
vated as an activated heating element 106b more than
once during a session.

[0073] In any control mode the individual heating ele-
ments 106 may be controlled according to a power le-
vel. For example, each heating element 106 may be
supplied with zero power (i.e. deactivated), a low
power, a medium power, or a high power. High, med-
ium and low powers are examples of non-zero powers.
Every heating element 106 may be individually control-
lable according to power. Further, the specificity of the
heating of the aerosol forming material 10 can be con-
trolled to produce differing and tailored user experi-
ences.

[0074] The aerosol-generating system 1 has one or
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more input and/or output elements. The input and/or
output elements may form part of a user interface (Ul)
of the system 1. For instance, figure 1 shows an input
element in the form of a button 16 and an output ele-
ment in the form of a set of lights (LEDs) 17. The button
16 is configured to control at least one function of sys-
tem 1. In embodiments the control mode of the heating
elements 106 may be controlled / selected by the user
by using the button 16. The lights 17 are configured to
convey information to the user regarding the state of
the system 1 and/or article.

[0075] In embodiments the selected / operational
control mode of the heating elements 106 may be con-
veyed to the user via the lights 17. In embodiments the
operation of the heating elements 106 may be ob-
scured from the user. The user may not need to know
about which heating elements 106 are activated or not.
[0076] The user may be presented with a set of pos-
sible operational experience modes according to the
experience desired. The controller receives a selected
experience mode from the user, for example via an in-
put element (e.g. button 16) of the system 1. The con-
troller is configured to translate the user’s selected ex-
perience mode into a control mode of the heating ele-
ments 106. The user experience mode may define any
or all of the timing, power and sequencing of the activa-
tion of the heating elements 106. As such, the details of
heater control parameters are obscured from the user.
These experience / control modes may deliver different
sensorial experiences to the user. For example,
through variations in flavour release, aerosol density,
smell, etc. In some examples, the user may be to cre-
ate personalised experience / control modes through
adjusting any or all of the timing, power and sequen-
cing of the activation of the heating elements 106. The
experience / heating mode is adaptable to both tobacco
and herbal aerosol forming substrates. The system 1
may include a pre-defined set of experience / control
modes to replicate, from which the user can select. For
example, mode or modes to replicate cigarette smoking
sensorial experiences, heated tobacco / heat-not-burn
experiences and other categories of experience. The
system 1 may also include a randomiser option for the
user to try different experience modes, through rando-
mising the delivery of different experience / control
modes.

[0077] It is to be understood that the present disclo-
sure, which includes the specification and claim(s), is
not limited by specific construction details or process
steps. Rather, it will be clear to those skilled in the art
that the systems, apparatuses, and methods described
herein can be embodied and practiced in various alter-
native ways without departing from the scope of the
invention.

[0078] Unless defined otherwise, scientific and tech-
nical terms used herein have their meanings commonly
understood by those skilled in the art and that known
techniques and procedures may be performed accord-
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ing to conventional methods.

[0079] In the present disclosure, the terms "a" and
"an" may mean "one", "one or more", "at least one",
and "one or more than one" unless the context clearly
indicates otherwise. Likewise, plural terms shall include
the singular unless otherwise required by context.
[0080] In the present disclosure, the term "or" means
an inclusive "and/or" unless explicitly indicated to refer
to alternatives only or unless the alternatives are mu-
tually exclusive.

[0081] In the present disclosure, the terms "compris-
ing, "having," "including," or "containing" (and any
forms thereof, such as "comprise" and "comprises,"
"have" and "has," "includes" and "include," or "con-
tains" and "contain," respectively) are inclusive or
open-ended and do not exclude additional, unrecited
elements or method steps.

[0082] Unless stated otherwise, the features of ex-
amples disclosed herein, and of the claims, may be
integrated together in any suitable arrangement such
that combinations of features are not limited by the de-
scribed forms, particularly the form (e.g. numbering) of
example(s), embodiment(s), or dependency of claim(s).
This also applies to the phrase "in one example", "ac-
cording to an example" and the like, which are merely a
stylistic form of wording not to be construed as limiting
the features to a separate embodiment. This is to say, a
reference to 'an,’ ‘one,’ or 'some’ examples(s) may be a
reference to any one or more, and/or all examples, or
combination(s) thereof, disclosed. Also, similarly, refer-
ence to "the" example may not be limited to the imme-
diately preceding embodiment. Further, all references
to one or more embodiments or examples are to be
construed as non-limiting to the claims.

Claims

1. An aerosol generating system (1) for generating an
aerosol for user inhalation from an aerosol
generating article (30), the aerosol generating sys-
tem (1) including:

an aerosol generating unit (2) including a me-
tal heater support (102), wherein the metal
heater support (102) forms a cavity (100) for
receiving the aerosol generating article (30);
wherein the aerosol generating unit (2) in-
cludes a thin film heating unit (104) surround-
ing the cavity (100) to thereby heat the aerosol
generating article (30) in use.

2. An aerosol generating system (1) according to
claim 1, wherein the thin film heating unit (104) is
located on an internal surface of the heater support
(102) such that the thin film heating unit (104) is
located between the cavity (100) and the heater
support (102).
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3.

10.

1.

12,

An aerosol generating system (1) according to
claim 1, wherein the thin film heating unit (104) is
located on an external surface of the heater sup-
port (102) such that the thin film heating unit (104)
is located outside the heater support (102).

An aerosol generating system (1) according to any
preceding claim, wherein the thin film heating unit
(104) includes a plurality of electrically resistive
heating elements (106).

An aerosol generating system (1) according to any
preceding claim, wherein the cavity (100) is elon-
gate along a longitudinal axis, and wherein the arti-
cle (30) is received into the cavity (100) along the
longitudinal axis.

An aerosol generating system (1) according to
claim 4 or claim 5, wherein a longitudinal plurality
of the electrically resistive heating elements are ar-
ranged along the longitudinal axis of the cavity
(100).

An aerosol generating system (1) according to any
of claims 4 to 6, wherein a circumferential plurality
of the electrically resistive heating elements (106)
are arranged circumferentially around the cavity
(100).

An aerosol generating system (1) according to any
of claims 4 to 7, wherein the plurality of electrically
resistive heating elements (106) are arranged in an
array surrounding the cavity (100).

An aerosol generating system (1) according to any
of claims 4 to 8, further including a controller op-
eratively connected to the plurality of electrically
resistive heating elements (106).

An aerosol generating system (1) according to
claim 9, wherein the controller is configured to con-
trol heating of each of the plurality of electrically
resistive heating elements (106) independently
from one another.

An aerosol generating system (1) according to
claim 10, wherein the controller is configured to
operate the plurality of electrically resistive heating
elements (106) in sub-groups of activated heating
elements, wherein the electrically resistive heating
elements (106) within each sub-group are acti-
vated simultaneously.

An aerosol generating system (1) according to
claim 11, wherein the controller is configured to
receive from a user a selected experience mode
indication, to translate the experience mode indica-
tion into a control mode of activating the electrically
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resistive heating elements (106), and to operate
the electrically resistive heating elements (106) ac-
cording to the control mode.

An aerosol generating system (1) according to
claim 10 or claim 11, wherein the controller is con-
figured to operate an initial electrically resistive
heating element (106) of the plurality of electrically
resistive heating elements (106) before operating a
subsequent electrically resistive heating element
(106) of the plurality of the electrically resistive
heating elements (106).

An aerosol generating system (1) according to any
of claims 9 to 13, wherein the controller is config-
ured to supply a variable power level to at least one
of the electrically resistive heating elements (106).

An aerosol generating system (1) according to any
preceding claim, wherein the aerosol generating
system includes a heat-not-burn device.
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