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HEATING DEVICE, HEATING ELEMENT AND AEROSOL GENERATING
PRODUCT

TECHNICAL FIELD

[0001] The present disclosure relates to an aerosol generating product, a heating
device, a heating element, and a heating profile associated with heating the aerosol

generating product.

BACKGROUND

[0002] The following discussion of the background is intended to facilitate
understanding of the present disclosure. However, it should be appreciated that the
discussion is not an acknowledgment or admission that any of the material referred
to was published, known or a part of the common general knowledge in any
jurisdiction as at the priority date of the application.

[0003] Many heat-not-burn devices and associated heating elements have been
proposed. A typical heat-not-burn device comprises a heating device/element
operable to heat an aerosol generating product having an aerosol generating
substrate. The aerosol generating product may include tobacco material and one or
more filter elements. In the case where the aerosol generating product is replaced
upon consumption of the tobacco material, the filter included in the replaced device
may be wastefully disposed.

[0004] In addition, current heating devices comprise mouthpieces that may be
heated such that when a user first consumes the generated aerosol, i.e. the ‘first
puff’, the heated mouthpiece may inadvertently burn the lips of the user. Further, the
heat profile for heating the aerosol generating product may not be optimized for a

good taste profile for the user's enjoyment.

[0005] There exists a need to develop a heating device, heating element and/or
aerosol generating product that ameliorates the afore-mentioned drawbacks at least
in part.

SUMMARY
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[0006] According to one aspect of the disclosure, there is provided an aerosol
generating product adapted for use with a not-for-burn device comprising: a single
segment comprising at least one aerosol generating substrate; a wrapper arranged to
at least partially surround the single segment to provide structural integrity thereof;
wherein the at least one aerosol generating substrate comprises at least one of the
following: a reconstituted tobacco sheet, a cast leaf tobacco sheet, tobacco powder,
a cut tobacco roll, an acetate tow, a natural fiber, a natural leaf, a cellulose fiber,
tobacco pellets, and derivatives thereof.

[0007] The aerosol generating substrate may include at least one of a tobacco
material and a non-tobacco material. The single segment may be single layered or
multi-layered.

[0008] In some embodiments, the wrapper comprises at least one layer of metal
(including aluminum, copper, in foil/sheet form or otherwise), alloy, reconstituted
tobacco sheet, paper (including coated paper), plastic (including polylactic acid (PLA)

and polypropylene such as biaxially-oriented polypropylene (BOPP)), polymer, fiber
(including natural fiber) and ceramic.

[0009] In some embodiments, the aerosol generating product is a cylindrical rod
having a length in a range from 5mm to 250mm.

[0010] In some embodiments, the single segment comprises a base ingredient
having at least one of Propylene Glycol (PG) and Vegetable Glycerin (VG). Where
both PG and VG are present, their total amount is less than 20 milligrams. In some
embodiments, the ratio of PG: VG is 1:1.

[0011] In some embodiments, the single segment may have a planer shape, i.e.
having a dimension, such as thickness, much smaller than other dimensions, such as
length and width. In some embodiments, the planar shape is a prism or cylindrical
shape.

[0012] According to another aspect of the disclosure there is a heating element for
use with a heating device, the heating device configured to heat an aerosol
generating product comprising at least one aerosol generating substrate without

combustion of the at least one aerosol generating substrate, wherein the heating
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element is shaped and dimensioned to be in thermal contact with the at least one

aerosol generating product.

[0013] In some embodiments, the heating element comprises an elongate body
portion, a first end 304 adapted to receive electrical power, and a second end

adapted to provide optimum contact with the aerosol generating substrate.

[0014] In some embodiments, the second end of the heating element comprises a
rounded tip or a tapered tip. The tapered tip may be a frusto-conical tip or may
comprise one or more chamfered surfaces, or comprises a circular cross-section with

at least two indented portions. The inside of the tip may be hollow or partially hollow.

[0015] In some embodiments, the elongate body portion of the heating element
has a at least one of a L-shaped cross-section, a V-shaped cross-section, a phi-
shaped cross-section, a C-shaped cross-section, a J-shaped cross-section, an X-
shaped cross-section, a Y-shaped cross-section, a T-shaped cross-section, a
triangular-shaped cross-section or a rectangular-shaped cross-section.

[0016] In some embodiments of the heating element, there is at least one heating
pin positioned adjacent to the heating element, the at least one heating pin is formed
from or of a metal, an alloy, ceramic, nickel plating, and silver.

[0017] In some embodiments, the body portion of the heating element is formed

from or of alumina.
[0018] In some embodiments, the heating element includes at least one inductor.

[0019] According to another aspect of the disclosure there is a heating device
suitable for heating an aerosol generating substrate without combusting the aerosol
generating substrate comprising a mouthpiece allowing a user to consume aerosol
generated by the aerosol generating substrate; a substrate holder for receiving an
aerosol generating substrate; a heating element shaped and dimensioned to heat the
aerosol generating substrate to produce aerosol; an aerosol delivery channel
positioned to receive aerosol generated from heating the aerosol generating
substrate and to direct the aerosol towards the mouthpiece; and a filter holder for

receiving at least one consumable filter, the filter holder positioned proximate the



10

15

20

25

30

mouthpiece in a manner such as to filter particulates from the generated aerosol
before consumption.

[0020] In some embodiments, a first heat conductor is arranged in thermal contact
with the aerosol delivery channel. The first heat conductor may surround the aerosol
delivery channel in the form of a coating. Optionally, a second heat conductor may be
arranged in proximity of the first heat conductor to dissipate heat away from the first
heat conductor. The second heat conductor may be in the form of a metal or metallic
alloy.

[0021] In some embodiments, the first heat conductor may be integrated with the
aerosol delivery channel. The aerosol delivery channel can be formed offfrom
aluminium, copper, magnesium, stainless steel or other conductive material. In
operation, the first heat conductor and second heat conductor operate to remove
heat from the generated vapour before it reaches the mouthpiece.

[0022] In some embodiments, the first heat conductor may surround the
mouthpiece or form part of the mouthpiece.

[0023] In some embodiments, the heating device further comprises an electrical
power source and a charging port.

[0024] In some embodiments, the mouthpiece, the aerosol delivery channel and
the filter holder are housed within a first portion, and the heating element, the
electrical power source is housed within a second portion, and wherein there
comprises a connecting mechanism to connect the first and the second portion in a
manner such that an air inlet and an air outlet is provided.

[0025] In some embodiments, the aerosol delivery channel is a U-shaped channel.

[0026] In some embodiments, the heating element comprises an elongate rod
portion or a circular depressed portion. '

[0027] According to another aspect of the disclosure there is a controller for use
with heating device, the heating device suitable for receiving a heating element and
an aerosol generating substrate, the heating element operable to heat the aerosol
generating substrate to generate aerosol for consumption by a user comprising: a

temperature sensor for sensing a temperature of the heating element and a pressure
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sensor for sensing a pressure corresponding to a suction force exerted on a
mouthpiece of the heating device; an electrical circuit to directly send electrical
current to the heating element or to induce electrical current flowing through the
heating element to achieve a first resting temperature and a first operating
temperature; wherein the first operating temperature is associated with the suction
force detected by the pressure sensor.

[0028] In some embodiments, the controller may be programmed to provide a first
heating profile, the first heating profile comprising the first resting temperature at a
range from 200 degrees Celsius (°C) to 400°C, and the first operating temperature
above 200°C and up to 400 °C.

[0029] In some embodiments, the controller may be programmed to provide a
second heating profile, the second heating profile comprising the first resting
temperature at a range from 200 degrees Celsius (°C) to 400°C, and the first
operating temperature below 400 °C and at least 200 °C, and a second resting

temperature above 200°C and below the first resting temperature.

[0030] In some embodiments, the controller may be programmed to provide a third
heating profile, the third heating profile comprising the first resting temperature at a
range from 200 degrees Celsius (°C) to 400°C, a second resting temperature below
the first resting temperature at above 200 °C, the first operating temperature less
than the first resting temperature and at least 200 °C, and a second operating
temperature above the second resting temperature up to 400 °C.

[0031] In some embodiments, the controller may be programmed to provide a
fourth heating profile, the fourth heating profile comprising the first resting
temperature at a range from 200 degrees Celsius (°C) to 400°C, the first operating
temperature above the first resting temperature and up to 400 °C, and a second

operating temperature above 200°C and below the first resting temperature.

[0032] In some embodiments, at least two of the first heating profile, the second
heating profile, the third heating profile and the fourth heating profile may be
combined.

[0033] According to another aspect of the disclosure there is a kit comprising an

aerosol generating product as described; a heating device suitable for heating the
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described; and a controller for providing at least one heating profile as described.

[0034] Other aspects of the disclosure will be apparent to those of ordinary skill in
the art upon review of the following description of specific embodiments of the

disclosure in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Various embodiments are described, by way of example only, with
reference to the accompanying drawings, in which:

[0036] Figure 1a to 1k illustrate various embodiments of a single-segment aerosol
generating product.

[0037] Figures 2a to 2k illustrate a heating device for heating an aerosol
generating product according to some embodiments of the present disclosure.

[0038] Figures 3a to 3d illustrate various embodiments of a heating element for
use with the heating device illustrated in Figures 2a to 2k.

[0039] Figures 4a to 4e illustrate various embodiments of heating profiles
associated with the heating element.

[0040] Figures 5a to 5c illustrate a filter unit for use with the heating device of

Figures 2a to 2k and/or the aerosol generating product.

[0041] Figure 6a to 6f illustrate various embodiments of a jig for use with the
heating device of any one of Figures 2a to 2k.

[0042] Figures 7a to 7l illustrate various embodiments of two-segment aerosol
generating product.

[0043] Figures 8a to 8n illustrate various embodiments of a three-segment aerosol
generating product.

[0044] Figure 9 show various shape profiles of a metallic tube for use with an

aerosol generating product for better heat dissipation and/or aerosol taste
enhancement.
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[0045] Other arrangements are possible, and it is appreciable that the
accompanying drawings are not to be understood as superseding the generality of

the preceding description of the disclosure.

DETAILED DESCRIPTION

[0046] Embodiments are described with reference to the accompanying drawings.
The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to limit the scope of the present disclosQre. Other definitions
for selected terms used herein may be found within the detailed description of the
disclosure and apply throughout the description. Additionally, unless defined
otherwise, all technical and scientific terms used herein have the same meanings as
commonly understood by one ordinary skilled in the art to which the present
disclosure belongs. Where possible, the same reference numerals are used

throughout the figures for clarity and consistency.

[0047] Throughout the specification, unless the context requires otherwise, the
word “comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion of

any other integer or group of integers.

[0048] Throughout the specification, unless the context requires otherwise, the
word “include” or variations such as “includes” or “including”, will be understood to
imply the inclusion of a stated integer or group of integers but not the exclusion of

any other integer or group of integers.

[0049] Throughout the specification, unless the context requires otherwise, the
word “have” or variations such as “has” or “having”, will be understood to imply the
inclusion of a stated integer or group of integers but not the exclusion of any other

integer or group of integers.

[0050] Throughout the specification, unless the context requires otherwise, the
term “tobacco” will be understood to include intermediate and/or final products
prepared from a part of the tobacco plant, such as leaves, through the process of
drying or curing, and further optional processes of aging, fermenting, flavorings etc.,
and to include any other products derived from any forms of tobacco leaves such as
ground and reconstituted tobacco material.
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[0051] Throughout the specification, the term “alloy” will be understood to refer to
an admixture of metals and elements including, but not limited to, aluminum, copper,
iron, magnesium, manganese, nickel, silicon, silver, tin, titanium, vanadium and zinc.
The dominant or main component metal may be the metal having the highest
percentage, in composition, relative to other elements.

[0052] Throughout the specification, the term “fiber” will be understood to depict a
slender and substantiaily elongated shape.

[00563] Throughout the specification, the term “sheet” and “layer” will be understood
to depict a planar surface with a substantially higher length and/or width compared to
thickness. In addition, the term ‘layer’ can refer to single or multiple layers, with or
without coating.

[0054] Throughout the specification, the term ‘wrapped’ or ‘unwrapped’ refers to a
covering/non-covering of a unit. The cover is for purpose of maintaining a structural
integrity of the unit.

[0055] Throughout the specification, the term ‘aerosol generating substrate’ refers
to a substrate that, when heated, produces an aerosol or vapor suitable for
consumption by a user. The aerosol generating substrate may include one or more
layers and each layer can include tobacco and/or non-tobacco material.

[0056] Throughout the specification, the term ‘not-for-burn’ refers to a methodology
of heating an aerosol generating substrate/product without combustion.

[0057] Throughout the specification, the term ‘acetate tow’ includes colored
acetate tow.

[0058] According to an embodiment and with reference to Figure 1a there is an
aerosol generating product 100 adapted for use with a not-for-burn device. Figure
1a(i) shows a perspective view of the product 100, Figure 1a (ii) shows a side view of
the product 100 when viewed from a direction A, Figure 1a(iii) shows a side view of
the product 100 when viewed from a direction B, and Figure 1a(iv) is a cross-
sectional view of the product 100 seen from the direction B.

[0059] The aerosol generating product 100 may be directly inserted to a not-for-
burn device, for example the not-for-burn device shown in Figure 2a to 2k. The

8
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aerosol generating product 100 may comprise at least one aerosol generating
substrate 104 forming the core layer 102 of the product 100. An outer layer 106, in
the form of a cover or wrapper may be arranged to at least partially surround the core
layer 102 to provide structural integrity thereof. The at least one aerosol generating
substrate 104 comprises at least one of the following: a reconstituted tobacco sheet,
a cast leaf tobacco sheet, tobacco powder, a cut tobacco roll, an acetate tow, a

natural fiber, a natural leaf, a cellulose fiber, tobacco pellets, and derivatives thereof.

[0060] The outer cover 106 may be formed from or of acetate tow, fiber (including
synthetic and natural fiber), cotton, fabric, mesh and/or paper (including coated

paper).

[0061] The embodiment shown in Figure 1a comprises at least one intermediate
layer 108 disposed between the outer layer 106 and the aerosol generating substrate
104, and wherein the intermediate layer 108 comprises one or more of the following
materials: - metal (including aluminum copper, in foil/sheet form or otherwise), alloy,
reconstituted tobacco sheet, paper (including coated paper), plastic (including PLA,
polypropylene such as biaxially-oriented polypropylene or BOPP), polymer, fiber
(including natural fiber) and ceramic. It is contemplated that additional intermediate
layers 108 may be further disposed between the outer layer 106 and the aerosol
generating substrate 104, each intermediate layer 108 may be formed of or from a
material different from other intermediate layer 108.The aerosol generating substrate
104 may include at least one of a tobacco material and a non-tobacco material. The
core layer may also be single layered or multi-layered.

[0062] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1b.

[0063] Figure 1b(i) shows a perspective view of the product 100, Figure 1b (ii)
shows a side view of the product 100 when viewed from the direction A, Figure 1b(iii)
shows a side view of the product 100 when viewed from the direction B, and Figure
1b(iv) is a cross-sectional view of the product 100 seen from the direction B.

[0064] Unlike the embodiment of Figure 1a, the core layer 102 is not completely or
substantially filled with aerosol generating substrate 104, but further comprises a
hollow portion 110 arranged adjacent to the aerosol generating substrate 104. In
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addition, there is an additional intermediate layer 112 that may be thicker compared

to intermediate layer 108 arranged on the aerosol generating substrate.

[0065] Figure 1b(v) is an alternative to Figure 1b(iii) and shows a side view of the
product 100 when viewed from the direction B. Figure 1b(vi) is an alternative to
Figure 1b (iv) and is a cross-sectional view of the product 100 seen from the direction
B. The hollow portion 110 shown in Figure 1b(v) and Figure 1b (vi) does not have the
intermediate layer 112.

[0066] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1c. The embodiment shown in
Figure 1c does not comprise a wrapping of outer layer 106. Instead, the intermediate
layer 108 comprising at least one of metal (including aluminum copper, in foil/sheet
form or otherwise), alloy, reconstituted tobacco sheet, paper (including coated
paper), plastic (including PLA, polypropylene such as biaxially-oriented
polypropylene or BOPP), polymer, fiber (including natural fiber) and ceramic is the
outer layer. In other words, in the embodiment shown in Figure 1c, the layer 108 may
form an outer layer where there is only one layer, and may form both the outer layer
and intermediate layer where there are two or more layers. For example, the outer
layer may be formed of coated paper and the intermediate layer be formed from a
metal alloy, such as an aluminum alloy.

[0067] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1d. The embodiment shown in
Figure 1d comprises a relatively thicker outer layer 106 and a relatively thinner
aerosol generating substrate layer 104. The embodiment of Figure 1¢ is without an
intermediate layer 108 or 112.

[0068] Figure 1d(i) shows a perspective view of the product 100, Figure 1d (ii)
shows a side view of the product 100 when viewed from the direction A, Figure 1d(iii)
shows a side view of the product 100 when viewed from the direction B, and Figure
1d(iv) is a cross-sectional view of the product 100 seen from the direction B.

[0069] The core layer 102 of the embodiment of Figure 1d comprises a through
hollow 114. In the case of a through hollow 114, the core layer 102 may be regarded

as a core region/central area with no material or layer is formed therein. The aerosol
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generating substrate 104, in the form of reconstituted tobacco sheet, is layered on
the outer perimeter/circumference of the core layer 102. The outer layer 106, in the
form of acetate tow, fiber (including synthetic and natural fiber), cotton, fabric, mesh

and/or paper (including coated paper), is layered on the reconstituted tobacco sheet.

[0070] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1e. The embodiment shown in
Figure 1e comprises an outer layer 106 in the form is without an intermediate layer
108 or 112.

[0071] Figure 1e (i) shows a perspective view of the product 100, Figure 1e (i)
shows a side view of the product 100 when viewed from the direction A, Figure 1e
(iil) shows a side view of the product 100 when viewed from the direction B, and
Figure 1e (iv) is a cross-sectional view of the product 100 seen from the direction B.

[0072] The core layer 102 of the embodiment of Figure 1e comprises a through
hollow 114. The aerosol generating substrate 104, in the form of tobacco powder, is
dispersed throughout the outer layer 106. The outer layer 106 comprises acetate tow,
fiber (including synthetic and natural fiber), cotton, fabric, mesh and/or paper
(including coated paper) as the base material and the tobacco powder may be
coated onto the acetate tow.

[0073] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1f. The embodiment shown in
Figure 1f comprises an outer layer 106 in the form that is without an intermediate
layer 108 or 112.

[0074] Figure 1f (i) shows a perspective view of the product 100, Figure 1f (i)
shows a side view of the product 100 when viewed from the direction A, Figure 1f (iii)
shows a side view of the product 100 when viewed from the direction B, and Figure

1f (iv) is a cross-sectional view of the product 100 seen from the direction B.

[0075] The embodiment shown in Figure 1f has no hollow portion 114. In addition,
there is a single core layer 102 comprising acetate tow as the base material. The
aerosol generating substrate 104, in the form of tobacco powder, is dispersed
throughout the core layer 102.

11
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[0076] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1g.

[0077] Figure 1g (i) shows a perspective view of the product 100, Figure 1g (ii)
shows a side view of the product 100 when viewed from the direction A, Figure 1g
(i) shows a side view of the product 100 when viewed from the direction B, and
Figure 1g (iv) is a cross-sectional view of the product 100 seen from the direction B.
The core layer 102 of the embodiment of Figure 1f comprises through hollow 114.
The aerosol generating substrate 104, in the form of reconstituted tobacco sheet, is
layered on the through hollow 114. The intermediate layer 108 is formed from or of
acetate tow, fiber (including synthetic and natural fiber), cotton, fabric, mesh and/or
paper (including coated paper). The outer layer 106 may be a single layer with paper,
or multi-layer including material such as metal (including aluminum copper, in
foil/sheet form or otherwise), alloy, reconstituted tobacco sheet, paper (including
coated paper), plastic (including PLA, polypropylene such as biaxially-oriented
polypropylene or BOPP), polymer, fiber (including natural fiber) and ceramic.

[0078] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1h.

[0079] Figure 1h (i) shows a perspective view of the product 100, Figure 1h (ii)
shows a side view of the product 100 when viewed from the direction A, Figure 1h
(i) shows a side view of the product 100 when viewed from the direction B, and
Figure 1h (iv) is a cross-sectional view of the product 100 seen from the direction B.

[0080] The core layer 102 of the embodiment of Figure 1h comprises through
hollow 114. The aerosol generating substrate 104, in the form of tobacco powder, is
dispersed on the intermediate layer 108. The intermediate layer 108 is formed from
or of acetate tow, fiber (including synthetic and natural fiber), cotton, fabric, mesh
and/or paper (including coated paper). The outer layer 106 may be a single layer with
paper, or multi-layer including material such as metal (including aluminum copper, in
foil/sheet form or otherwise), alloy, reconstituted tobacco sheet, paper (including
coated paper), plastic (including PLA, polypropylene such as biaxially-oriented
polypropylene or BOPP), polymer, fiber (including natural fiber) and ceramic.

12
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[0081] Another embodiment of the aerosol generating product 100, where like
numerals reference like parts, is shown in Figure 1i.

[0082] Figure 1i (i) shows a perspective view of the product 100, Figure 1i (ii)
shows a side view of the product 100 when viewed from the direction A, Figure 1i (iii)
shows a side view of the product 100 when viewed from the direction B, and Figure

1i (iv) is a cross-sectional view of the product 100 seen from the direction B.

[0083] The core layer 102 of the embodiment of Figure 1i comprises acetate tow.
The aerosol generating substrate 104, in the form of tobacco powder, is dispersed on
the core layer 102. The outer layer 106 may be a single layer with paper, or multi-
layer including material such as metal (including aluminum, copper, in foil/sheet form
or otherwise), alloy, reconstituted tobacco sheet, paper (including coated paper),
plastic (including PLA, polypropylene such as biaxially-oriented polypropylene or
BOPP), polymer, fiber (including natural fiber) and ceramic.

[0084] It is appreciable that Figure 1h and 1i may be without tobacco powder. In
such cases, the aerosol generating substrate 104 may form part of the outer layer
106 or the intermediate layer 108.

[0085] Figure 1j and 1k shows preform shapes in various forms. The aerosol
generating substrate is held together by binding agents and compressed by pressure
to form these shapes.

[0086] It is appreciable that with the embodiments depicted in Figures 1a to 1k, a
skilled person will envisage acetate tow to be used as an outer layer 106, as a base
material forming part of the core layer 102, and/or as base material forming part of
the intermediate layer 108.

[0087] In some embodiments, the outer layer 106 or wrapper comprises at least
one layer of paper, metal, alloy, reconstituted tobacco sheet, cast leaf tobacco (CLT)
sheet, acetate tow, heat stick wrapper plastic (including PLA, polypropylene such as
biaxially-oriented polypropylene or BOPP), polymer, fiber (including natural fiber) and

ceramic. If the wrapper is a metal, the metal may include aluminum or copper in a foil

- form.
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[0088] In some embodiments, the aerosol generating product is a cylindrical rod
having a length in a range from 5mm to 250mm.

[0089] In some embodiments, the single segment comprises a base ingredient
having at least one of Propylene Glycol (PG) and Vegetable Glycerine/Glycerin (VG).
Where both PG and VG are present, their total amount is less than 20 milligrams. In
some embodiments, the ratio of PG: VG is 1:1.

[0090] In some embodiments, the aerosol generating product 100 may have an
overall planer shape, i.e. having a dimension, such as thickness, much smaller than
other dimensions, such as length and width. In some embodiments, the planar shape
is a prism or cylindrical shape.

[0091] The aerosol generating product 100 may be casted, molded, or shaped,
formed by rolling, pressing, stamping, formed by injection or extruding, reconstituting
or combinations of one or more of the above, and any other process. The form of the
aerosol generating substrate 102 may be one of the following: cut rag, compacted
into shape, powder, dust, flakes, pellet, granules, tablet, pill, paper, block, porous
block, sheet, net, fibers, fibers woven into sheet, slices, ribbons or combinations
thereof. The aerosol generating product 100 may be designed for products made
from loose tobacco/flavored non-tobacco and rolling paper (such as, but not limited
to, roll your own (RYOQO) products) or other heat-not-burn devices. The aerosol
generating product 100 may be configured in the form of a capsule.

[0092] It is appreciable that the embodiments depicted in Figures 1a to 1j are
single segment aerosol generating products. Such single segments are
advantageously compact and may be used with the heating device 200.

[0093] According to another aspect and as shown in Figure 2 (Figure 2a to 2k),
there is a heating device 200 suitable for heating an aerosol generating substrate or
product. The heating device 200 comprises a mouthpiece/nose-piece 202 allowing a
user to consume aerosol generated by the aerosol generating substrate; a substrate
holder 204 for receiving an aerosol generating substrate a heating element 206
shaped and dimensioned to heat the aerosol generating substrate to produce

aerosol; an aerosol delivery channel 208 positioned to receive aerosol generated
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from heating the aerosol generating substrate and to direct the aerosol towards the

mouthpiece/nose-piece 202.

[0094] The heating device 200 may be powered by electrical power, using a
battery 214 that is contained within the heating device 200. The battery 214 may be a
lithium-ion polymer (LiPo) battery. A charging port 216 may be provided in the device
200 to charge the LiPo battery. The charging port 216 may be a USB-type charging
port or may be other known charging ports (including wireless charging ports). The
battery 214 may be electrically connected to the heating element 206 such as to
increase the temperature of the heating element 206 to a desired temperature or
temperature profile.

[0095] Due to the generation of heat of the heating element 206, heat sinking
areas or regions may be provided within the device 200. The heat sinking areas may
comprise one or more metal coatings, plates and/or holders 240 positioned in a
manner such as to reduce heat within the device 200.

[0096] In some embodiments, heat sinks in the form of fin-like structures may be
positioned at a region proximate the mouthpiece/nose-piece 202. The heat sinks
may be formed from manufacturing methods such as, but not limited to, extrusion,

diecasting, machining process, 3D printing, investment casting and injection molding.

[0097] There may comprise a heat insulation region in the form of one or more
walls 209 surrounding the substrate holder 204 to insulate heat generated from the
substrate holder 204 to prevent minimize heat transfer to the surface of the device
200. The heat insulation wall 209 may be positioned adjacent the heat sink 207 so as
to dissipate heat away from the substrate holder 204 and insulate heat from the
surface of the device 200.

[0098] Referring to the embodiment shown in Figure 2a, the device 200 may
comprise a jig 250 as an alternative to substrate holder 204 for receiving an aerosol
generating product and/or at least one filter unit. The aerosol generating product may
be the single-segment aerosol generating product 100. The jig 250 may comprise or
may house a metal hollow or cup-shaped cylinder 207 to hold the aerosol generating
product such that the cylinder 207 can be made of aluminum, copper, magnesium,

stainless steel or other conductive material to extract heat away from the aerosol.
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The jig 250 may be adjustable for the length of the aerosol generating product for
ease of insertion and removal of the aerosol generating product from the substrate
holder 204. The jig may comprise a filter holder 210 for receiving at least one filter
212, the filter holder 210 positioned proximate the mouthpiece 202 in a manner such
as to filter particulates from the generated aerosol before consumption by the user.
The heating element 206 may have a sliding mechanism 213 such that the heating
element 206 can be adjusted to move up and down to heat the aerosol generating
product of different lengths. The sliding mechanism 213 may have biasing
mechanisms as known to a skilled person to bias the element 206 at different
positions to adapt to different aerosol generating product.

[0099] In the embodiment of Figure 2a, the portion of the device 200 receiving the
jig may be lined with insulation 244 (see Figure 2a(iii)), in the form of material such as
plastic, metal, fiber, glass, ceramic, carbon, aerogel, etc. to insulate the heat
generated from the heating element 206. As an alternative, the insulation 244 may be

in a form of a vacuum chamber surrounding the heating element and/or the jig 250.

[00100] It is appreciable that the base of the jig may comprise a slot or hole for
insertion of heat element to contact the aerosol generating product 100. When
inserted, the aerosol generating product 100 is clamped between the jig 250 and the
receiving portion 246 to prevent leakage of air. The receiving portion 246 may
comprise two or more biasing mechanisms such that when the jig 250 is inserted, a
force is exerted on the jig 250 to hold the jig 250 securely within the device 200. In
operation, air may enter the device 200 from any air gaps 224 around the jig 250.

[00101] Referring to Figure 2b, which shows another embodiment of the device
200 comprising two parts 200a and 200b. The first part 200a which may be referred
to as a device cap, houses the aerosol delivery channel 208, filter holder 210 (with
filter 212 when present), substrate holder 204 (with substrate 205 when present). The
second part 200b may be referred to as a device body, houses the battery 214, the
charging port(s) 216, any pin reset/actuators for operating the device 218, and the
heat sink(s) 240. In the embodiment shown in Figure 2b, the aerosol delivery channel
208 is a U-shaped channel arranged to connect an air pocket 220 (also referred to as
an airflow pocket) located adjacent to the substrate holder 204 to the filter holder

210. Figure 2c is a cross-section view showing the device of Figure 2b in operation,
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with the aerosol generating substrate 205 contacting the heating element 206, and
the filter 212 held in place by the filter holder 210.

[00102] When parts 200a and 200b are connected and the device 200 is
operated via the use of actuator(s) 218, the heating element 206 is heated to a
desired temperature. Consequently, the substrate 205, and the air surrounding the
substrate within the air pocket 220 is heated. Air from the exterior of the device 200 is
drawn into the device from around one or more air gaps/inlets 224 defined at the
interface between the parts 200a, 200b, towards the substrate 205. The air flowing
towards the substrate 205 may simultaneously be heated with the substrate 205, and
may then flow pass the heat sinks 240, thereby reducing the temperature of the
same. The air drawn to the substrate 205 carries aerosol generated via heating the
substrate 205 towards the air pocket 220, and then to the U-shaped aerosol delivery
channel 208. The aerosol delivery channel 208 may be coated with a layer of metal,
such as aluminium, copper, magnesium, stainless steel or other conductive material
(which effectively forms a heat sink) to extract heat away from the aerosol flowing
pass the aerosol delivery channel 208 before entering the mouthpiece 202. The heat
sink(s) 240, positioned adjoining the aerosol delivery channel 208, further aids to
dissipate heat away from the aerosol delivery channel 208.

[00103] Figure 2d shows another embodiment of the device 200. Instead of a
two-part configuration shown in Figure 2b and 2c, the part 200a may further comprise
parts 200a1 and 200a2. Such an arrangement advantageously provides for a cover
for easy replacement of a filter 212. Part 200a1 may be a referred to as a device
cover, and part 200a2 a device cap. In conjunction part 200a1 and part 200a2 house
the aerosol delivery channel 208, filter holder 210 (with filter 212 when present),
substrate holder 204 (with substrate 205 when present). The second part 200b may
be referred to as a device body, houses the battery 214, the charging port(s) 216,
any pin actuators (including actuators for reset, on/off, operational control) for
operating the device 218, and the heat sink(s) 240. In the embodiment shown in
Figure 2d, the aerosol delivery channel 208 is a straight channel and may be
analogous to the air pocket 220 located adjacent to the substrate holder 204 to the
filter holder 210. A singular piece of heat sink 240 comprising one or more metal,
such as aluminium, copper, magnesium, stainless steel or other conductive material

may be positioned proximate or adjoining the aerosol delivery channel 208 and the
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substrate holder 204 to aid dissipation of heat away from the aerosol delivery
channel 208. In the embodiment shown in Figure 2d, the mouthpiece 202 may be
coated with a layer of metal, such as aluminium, copper, magnesium, stainless steel
or other conductive material (which effectively forms a heat sink) to extract heat away
from the aerosol flowing pass the mouthpiece 202.

[00104] Figure 2e is a cross-sectional view showing the device of Figure 2d in
operation, with the aerosol generating substrate 205 contacting the heating element
208, and the filter 212 held in place by the filter holder 210.

[00105] When parts 200a and 200b are connected and the device 200 is
operated via the use of actuator(s) 218, the heating element 206 is heated to a
desired temperature. Consequently, the substrate 205, and the air surrounding the
substrate within the aerosol delivery channel 208 (air pocket 220) is heated. Air from
the exterior of the device 200 is drawn into the device from around one or more air
gaps/inlets 224 defined at the interface between the parts 200a, 200b towards the
substrate 205. The air flowing towards the substrate 205, that may simultaneously be
heated, may flow pass the heat sink(s) 240, thereby reducing the temperature of the
same. The air drawn to the substrate 205 carries aerosol generated via heating the
substrate 205 towards the air pocket 220, and then to the aerosol delivery channel
208 adjoining the substrate holder 204. The heat sink 240, positioned adjoining the
aerosol delivery channel 208, further aids to dissipate heat away from the aerosol
delivery channel 208.

[00106] Figure 2f is another embodiment of the device 200. Instead of a U-
shaped aerosol delivery channel or a straight delivery channel 208, the aerosol
delivery channel shown in Figure 2f is Z-shape. The embodiment of Figure 2f also
shows the part 200a housing the substrate holder 204 only, with other components
housed by the part 200b. The substrate holder 204 may be shaped and dimensioned
as a hollow tube for receiving a corresponding substrate 205 within the holder. To
facilitate proper airflow within the device 200, mechanical gaskets such as O-rings
260 maybe positioned at various joints. The cup-like or cylinder structure 207 may
line the substrate holder 204 to receive the substrate 205.
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[00107] Figure 2g is a cross-sectional view showing the device of Figure 2f in
operation, with the aerosol generating substrate 205 contacting the heating element
206, and the filter 212 held in place by the filter holder 210.

[00108] When parts 200a and 200b are connected and the device 200 is
operated via the use of actuator(s) 218, the heating element 206 is heated to a
desired temperature. Consequently, the substrate 205, and the air surrounding the
substrate within the aerosol delivery channel 208 (air pocket 220) is heated. Air from
the exterior of the device 200 is drawn into the device from around one or more air
gaps/inlets 224 defined at the interface between the parts 200a, 200b towards the
substrate 205. The air drawn to the substrate 205 carries aerosol generated via
heating the substrate 205 towards the air pocket 220, which forms part of the aerosol
delivery channel 208 adjoining the substrate holder 204. A layer of metal is coated
over part of the aerosol delivery channel 208 to facilitate heat transfer. One or more
heat sink(s) 240, positioned adjoining the aerosol delivery channel 208, further aids

to dissipate heat away from the aerosol delivery channel 208.

[00109] It is contemplated that various features of the embodiments shown in
Figure 2b, 2d and 2f may be combined. As a non-limiting example, the aerosol
delivery channel 208 and the mouthpiece 202 of each embodiment may both be
coated with conductive material to form yet further embodiments. As another
example, O-rings 260 or other suitable gaskets may be positioned in the devices 200
as shown in Figure 2b and 2d.

[00110] In the embodiments shown in Figures 2a to 2k, the coating over the
aerosol delivery channel and/or mouthpiece may be regarded as a first heat
conductor. The metallic plates proximate the aerosol delivery channel may be
regarded as a second heat conductor operable to dissipate heat away from the first
heat conductor.

[00111]  Figure 2h shows an embodiment having an external profile similar to the
devicé shown in Figure 2d. The device cover 200a1 may be rotatable with respect to
device cap 200a2 to removably detach the device cover 200a1 from the device cap
200a2. The device cap 200a2 comprises a slot for receiving the jig 250, except that
in the embodiment shown in Figure 2h the mouthpiece 202 is not part of the jig 250.
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A compartment of the jig 250 for receiving the aerosol generating substrate may be

lined/coated with suitable heat conducting material.

[00112]  Figure 2i illustrates an embodiment of the jig 250, wherein the part of the
jig 250 receiving the aerosol generating substrate allows for excess material to be
pushed out from the substrate when in use. Suitable openings/gaps are formed on
the jig 250 so as to allow for the excess material to be pushed out of the jig 250.

[00113] Figure 2j illustrates another embodiment that is suitable for use with the
various embodiments in Figure 2a to 2i, wherein heat sinks in the form of fin-like
structures may be positioned at a region proximate the mouthpiece/nose-piece 202.
The heat sinks may be formed from manufacturing methods such as, but not limited
to, extrusion, diecasting, machining process, 3D printing, investment casting and
injection molding.

[00114] Figure 2k illustrates embodiments wherein the region/walls surrounding
the heating element 206 may be coated/layered with metal, such as aluminium,
copper, stainless steel, or alloy 252 in the form of fibre, strips, sheet, chips, powder
or granules. The outer surface of the device 200, i.e. the surface coming into direct
contact with the environment, may be formed from or of a metal or alloy, such as
aluminum alloy, or plastic.

[00115] As an alternative or in addition to the various heat sink configurations as
described, one or more temperature sensors may be positioned in the device 200 to
provide feedback on the aerosol temperature. The feedback may then be sent to a
controller (not shown) for the provision of temperature control in accordance with one
or more heating profiles (see Figures 4a to 4e). The controller may be in the form of
an integrated circuit chip (IC), such as, but not limited to, an application specific
integrated circuit (ASIC) chip. Such an arrangement advantageously facilitates
dynamic control by the controller of the heating profile of the heating element 206

and may optimize power consumption of energy.

[00116] It is appreciable that the devices 200 work on the principle to separate an
aerosol generating substrate (e.g. tobacco), from the filter. This is especially suited

for a single segment embodiment of the aerosol generating product 100. For an
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aerosol generating product 100 having segments including a filter, the additional filter
212 may not be required in operation and the slot 210 may be left empty.

[00117] In some embodiments, the aerosol delivery channel 208 and/or
mouthpiece may be coated with heat dissipation material or heat sink. A suitable
material may be a metal or alloy, such as an aluminium alloy, magnesium, stainless

steel or other conductive material to extract heat away from the mouthpiece 202.

[00118] Figures 3a to 3c show various embodiments of heating elements for use
with a heating device, such as, but not limited to heating device 200 to heat at least
one aerosol generating substrate without combustion of the at least one aerosol
generating substrate, such as, but not limited to aerosol generating substrate 102,
wherein the heater element 302 is shaped and dimensioned to be in thermal contact
with the at least one aerosol generating product. Figure 3d shows various
embodiments where at least one heating pin 314 is positioned adjacent to the heater
element 302 to provide homogenous temperature control within the aerosol
generating product, the at least one heating pin 314 is formed from or of a metal, an
alloy, ceramic, nickel plating, and silver, or other composite material with or without
coating. The heating pin 314 may be shaped and dimensioned as having a
substantially thinner width compared to the heater element 302.

[00119] The heating element can comprise an elongate body portion, a first end
304 adapted to receive electrical power, and a second end adapted to provide
optimum contact with the aerosol generating substrate.

[00120] In some embodiments, the second end 306 of the heating element
comprises a rounded tip or a tapered tip. The tapered tip 306 may be a frusto-conical
tip or may comprise one or more chamfered surfaces, or a circular cross-section with
at least two indented portions. The inside of the tip 306 may be hollow or partially
hollow. The internal of the elongate body portion may be hollow or partially hollow.

[00121] In some embodiments, the elongate body portion of the heating element
has a at least one of a L-shaped cross-section, a V-shaped cross-section, a phi-
shaped cross-section, a C-shaped cross-section, a J-shaped cross-section, an X-
shaped cross-section, a Y-shaped cross-section, a T-shaped cross-section, a

triangular-shaped cross-section or a rectangular-shaped cross-section.
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[00122] In some embodiments of the heating element, the heating element has a
coin or planar shape 308. In other embodiments, the heating element 310 is
cylindrical in shape such that the inner surface of the cylinder 312 is in thermal
contact with the aerosol generating product 102. Alternatively, the heating may be
effected by an inductor or inductor element

[00123] In some embodiments of the heating element, the body portion is formed
from or of alumina. In other embodiments, the body portion may be form of/from other
materials such as glass/glass fiber.

[00124] While the heating element shown in Figures 3a to 3c are in the form of an
elongate tube and can be hollow to receive electrical circuitry or substrate, it is
appreciable that other shapes and sizes may be contemplated to receive aerosol
generating substrate of different shapes and sizes.

[00125] According to another aspect of the disclosure there is a controller for use
with a heating device, such as a heating device 200 as described in Figures 2a to 2k.
The controller may include sensors for sensing a temperature and/or pressure of the
heating element of the heating device. Alternatively, the heating device may include
one or more of the sensors.

[00126] The pressure sensor may be configured for sensing a pressure
corresponding to a suction force exerted on a mouthpiece of the heating device. The
suction force may in turn correspond with a user consuming the aerosol via his/her
mouth (i.e. ‘taking a puff’). To heat the heating element, an electrical circuit may be
arranged to directly send electrical current to the heating element or to induce
electrical current flowing through the heating element.

[00127] It is contemplated that in operation, the controller may be arranged to raise
the temperature from room temperature to achieve a first resting temperature and a
first operating temperature, wherein the first operating temperature is associated with

the suction force detected by the pressure sensor.

[00128] Figures 4a to 4e show five heating profiles corresponding various resting
temperatures and operating temperatures.
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[00129] Figure 4a shows the controller programmed to provide a first heating
profile. The first heating profile comprises the first resting temperature at between
200 degrees Celsius (°C) and 400°C, and the first operating temperature above
200°C and up to 400 °C. In operation the heating element is heated from
room/ambient temperature to the first resting temperature. When the pressure
detects that a suction force is applied on the mouthpiece 202, the controller operates
to heat the heating element to an operating temperature of up to 400 °C. When the
suction force is no longer applied, the temperature of the heating element falls back
to the first resting temperature. This process repeats itself until reset or the aerosol
generating substrate is consumed. In the embodiment shown in Figure 4a, the first

resting temperature may be in a range from 300°C to 350°C.

[00130] Figure 4b shows the controller programmed to provide a second heating
profile. The second heating profile comprises the first resting temperature at a
temperature range of 250 °C to 400 °C, and the first operating temperature lower than
the first resting temperature and at a temperature in a range of 200 °C to 350°C, and
a second resting temperature above the first operating temperature, the second
resting temperature below the first resting temperature. In operation the heating
element is heated from room/ambient temperature to the first resting temperature.
When the pressure detects that a suction force is applied on the mouthpiece 202, the
controller operates to cool the heating element to an operating temperature of around
200 °C. When the suction force is no longer applied, the temperature of the heating
element rises to the first resting temperature. However, after a predetermined
number of ‘puffs’ taken by the user, the temperature of the heating element is
maintained at a second resting temperature regardless of whether subsequent
suction force is detected by the pressure sensor. The predetermined number of
‘puffs’ may be three puffs, and the second resting temperature may be a temperature

below the first resting temperature but higher than the first operating temperature.

[00131] Figure 4c shows the controller programmed to provide a third heating
profile. The third heating profile comprises the first resting temperature at a range
from 200 degrees Celsius (°C) to 400°C, a second resting temperature below the first
resting temperature at above 200 °C, the first operating temperature less than the
first resting temperature and at least 200 °C, and a second operating temperature

above the second resting temperature up to 400 °C. In operation the heating element
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is heated from room/ambient temperature to the first resting temperature. When the
pressure detects that a suction force is applied on the mouthpiece 202, the controller
operates to cool the heating element to an operating temperature of around 200 °C.
When the suction force is no longer applied, the temperature of the heating element
rises to the first resting temperature. However, after a predetermined number of
‘puffs’ (e.g. 3) taken by the user, the temperature of the heating element drops to the
second resting temperature. When the user takes further/subsequent puffs, the
controller operates to heat the heating element to an operating temperature of up to
400 °C, and the second resting temperature is at a temperature below the first resting
temperature but higher than the first operating temperature. It may be appreciable
that the third heating profile may be regarded as a combination of the second heating
profile and the first heating profile.

[00132] Figure 4d shows the controller programmed to provide a fourth heating
profile. The fourth heating profile may comprise the first resting temperature at a
range from 200 degrees Celsius (°C) to 400°C, the first operating temperature above
the first resting temperature and up to 400 °C, and a second operating temperature
above 200°C and below the first resting temperature. In operation the heating
element is heated from room/ambient temperature to the first resting temperature.
When the pressure detects that a suction force is applied on the mouthpiece 202, the
controller operates to increase the heating element to an operating temperature of
around 400 °C. When the suction force is no longer applied, the temperature of the
heating element drops to the first resting temperature. However, after a
predetermined number of ‘puffs’ (e.g. 3) taken by the user, subsequent puffs result in
a temperature drop of the heating element below the first resting temperature and a
release of suction force result in an increase of temperature to the first resting
temperature. It may be appreciable that the fourth heating profile may be regarded as

a combination of the first heating profile and the second heating profile.

[00133] Figure 4e shows the controller programmed to provide a fifth heating
profile. The fifth heating profile may comprise the first resting temperature at a range
from 200 degrees Celsius (°C) to 400°C, and a first operating temperature above the
first resting temperature and up to 400°C. In operation the heating element is heated
from room/ambient temperature to the first resting temperature. When the pressure

detects that a suction force is applied on the mouthpiece 202, the controller operates
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to increase the heating element to an operating temperature of around 400 °C. When
the suction force is no longer applied, the temperature of the heating element is

maintained at the operating temperature.

[00134] . It is appreciable that the temperature of 200 °C and/or 400°C are
arbitrary. Other resting and operating temperatures having similar profiles as one of
the five heating profiles as described may be contemplated.

[00135] It is appreciable that in some embodiments the controller may control the
heating profiles of the heating element by logical instructions or software programs
pre-loaded into the controller. In some embodiments, the controller may control the
heating profiles of the heating element dynamically based on input and feedback
from the temperature sensors and pressure sensors placed in the heating device
(e.g. device 200) to track the actual temperature and pressure of the aerosol.

[00136] It is appreciable that one or more of the various heating profiles, to the
extent they do not contradict in operation, may be combined and preloaded into the
controller.

[00137] Figure 5a shows a filter unit 500 suited for use with the heating device
described in the previous embodiments. The filter unit 500 comprises a core layer
502, an outer layer 504 and an intermediate layer 506 sandwiched between the core
layer 502 and the outer layer 504. In the embodiment shown in Figure 5a, the core
layer 502 and outer layer 504 are formed from or of materials comprising acetate
tow, fiber (including synthetic and natural fiber), cotton, fabric, mesh and/or paper
(including coated paper). The intermediate layer 506 may comprise a single layer
with paper or a multi-layered structure including materials such as metal (including
aluminum copper, in foil/sheet form or otherwise), alloy, reconstituted tobacco sheet,
paper (including coated paper), plastic (including PLA and BOPP), polymer, fiber
(including natural fiber) and ceramic. The filter unit 500 may be shaped and
dimensioned as a rod. It is appreciable that the various layers may be arranged
coaxially with respect to each other.

[00138] Figure 5b shows a variant of Figure 5a having the core layer 502 partially
hollow, defining a hollow portion 510. There further comprises another intermediate

layer 512 arranged between the core layer 502 and the intermediate layer 506. It is to
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be appreciated that the intermediate layer 512 may or may not not extend to the
hollow portion 510. Figure 5c illustrate another variant of Figure 5a wherein the core
layer 502 is partially hollow, defining a hollow portion 510. Unlike the embodiment
shown in Figure 5b, the embodiment shown in Figure 5c does not have the
intermediate layer 512.

[00139] Figure 6 (6a to 6f) relate to a substrate holder 600, also referred to as a

jig, for use one or more of the heating devices 200, in particular the embodiment
shown in Figure 2a. '

[00140] The substrate holder 600 may be configured to hold different one or more
single-segment aerosol generating product including as shown in Figures 1a to 1k,
one or more two-segment aerosol generating product including as shown in Figures
7a to 71, one or more three-segment aerosol generating product including as shown
in Figures 8a to 8n, and/or one or more filter segments including as shown in Figures
5a, 5b and 5c. The substrate holder 600 comprises a mouthpiece 602, an elongate
structure 604 comprising a plurality of compartments 606, and an end portion 608
arranged distally with respect to the mouthpiece 602.

[00141] Figure 6a shows a substrate holder 600 having a first compartment 610
positioned proximate the distal end portion 608 and one or more second
compartments 612 adjacent the mouthpiece 602. The first compartment 610 is
shaped and dimensioned to receive a single-segment aerosol generating product
including as shown in any one of Figures 1a to 1k, two-segment aerosol generating
product including as shown in Figures 7a to 71, or three-segment aerosol generating
product including as shown in Figures 8a to 8n. On the end portion 608 is formed a
through-hole such that in operation, a heating element of the heating device 200 can
contact the single-segment aerosol generating product 100 to generate aerosol
therefrom. The first compartment 610 may be coated or installed with one or more
heat conductors 614. The one or more heat conductors 614 may be shaped and
dimensioned to be inserted into the first compartment 610 without hindering the first

compartment 610 ability to receive the single-segment aerosol generating product.

[00142] The one or more second compartments 612 are shaped and dimensioned
to receive a filter unit including as shown in Figures 5a, 5b and 5c and/or a heat
dissipation tube 618. The heat dissipation tube 618 may be an aluminum tube.
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Where there are a plurality of second compartments 612 and the heat dissipation
tube 618 is placed in one compartment of the plurality of second compartments 612,
the filter unit will have to be placed in another compartment of the plurality of second
compartments 612,

[00143] In between the first compartment 610 and the second compartment 612
there are one or more third compartments 616. The third compartment(s) 616
function as a connecting portion between the first compartment 610 and the second
compartment 612, and may typically be formed of or from less material compared to
the first compartment 610 and the second compartment(s) 612, as the third
compartment 616 does not receive any aerosol generating product(s) or filter unit(s).
The less material associated with the third compartment 616 advantageously reduce
heat transfer to the second compartment(s) 612.

[00144] In the embodiment shown in Figure 6a, there comprise one first
compartment 610, two second compartments 612, and one third compartment 616.

[00145] Figure 6b shows another embodiment of the jig with one first component
610 and three second compartments 612. There is no third compartment 616 in the
embodiment of Figure 6b. At least one of the three second compartments 612
function as the connector between the first compartment 610 and the other second
compartment 612.

[00146] It is to be appreciated that there can be four or more second
compartments 612. In some embodiments, one or more second compartments 612
can be enclosed or covered. The covered or enclosed second compartments 612
can contain the aluminum tube 618.

[00147] Figure 6c to 6f show various embodiments of the jig 600 wherein there are
different configurations/positioning of an aluminum tube 618 or other heat conductive

metal or metal alloy, the aerosol generating substrate, and the filter unit.

[00148] Figure 7 (7a to 71) show various embodiments of a two-segment aerosol
generating product 700. The product 700 can incorporate any one of the single-
segment products depicted in Figure 1a to 1k, and/or any one of the filter unit

depicted in Figure 5a, Figure 5b and Figure 5c.
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[00149] Figure 7a(i) and 7a(ii) show an embodiment of a two-segment aerosol
generating product 700 with an aerosol generating segment (first segment) 702 and
an integrated support filter segment (second segment) 704. The second segment
704 comprises a core acetate tow portion 706 positioned at an opposite end from the
first segment 704 and a support portion 708 positioned between the first segment
702 and the core acetate tow portion 706. The support portion 708 comprises an
acetate tow layer 710 having a central hollow portion defining a channel 712. An air
space 714 may be positioned between the acetate tow layer 710 and the core
acetate tow portion 706.

[00150] An intermediate layer 716 comprises a first inner layer 718 layered on the
core acetate tow portion 706, and a second inner layer 720 layered on the first inner
layer 718 and the acetate tow layer 710. In other words, the second inner layer 720
extends longitudinally across the entire second segment 704.

[001561] Each of the first inner layer 718 and/or the second inner layer 720
comprises at least one of paper (including coated paper), metal, alloy, reconstituted
tobacco sheet, plastic (including PLA and BOPP), polymer and ceramic, etc. is
overlay on the core acetate tow layer 706.

[00152] Above the intermediate layer 716 may be at least one outer layer 722
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,

mesh and/or paper (including coated paper). The outer layer 722 spans the entire
second segment 704.

[00153] The entire two-segment aerosol generating product 700 may be wrapped
by an outer cover 724. The outer cover 724 may be a layer of paper (including
coated paper).

[00154] As shown in Figure 7a(i), at least one airflow inlet 726 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 722
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 7a(ii) shows the airflow inlet 726 extending to the air space 714 in a
manner such as to allow air flow through the core acetate tow portion 7086.

28



10

15

20

25

30

[001565] The embodiment shown in Figure 7b(i) is similar to the embodiment of
Figure 7a(i), except that the air space 714 is filled with or replaced by a tobacco or
charcoal part 728, and the channel 712 may comprises two or more different parts.
The embodiment shown in Figure 7b(ii) is similar to the embodiment of Figure 7a(ii),
except that the air space 714 is filled with or replaced by a tobacco or charcoal part
728, and the channel 712 may comprises two or more different parts.

[00156] Figures 7c(i) and 7¢(ii) illustrate embodiments wherein the air space 714 is
replaced with or lined with a tube 730. The tube 730 may be formed of or from one or
more of the following metal or metallic alloy, such as but not limited to copper,
aluminium, silver, nickel, tin, and/or alloys of the same. The tube 730 may be a
hollow or partially hollow tube with different profiles such as cross, star, circle, mesh,
forming, multiple circles etc. The tube may be wrapped with paper or reconstituted
tobacco sheets.

[00157] As shown in Figure 7c(i), at least one airflow inlet 726 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 722
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 7c(ii) shows the airflow inlet 726 extending to the tube 730 in a

manner such as to allow air flow through the core acetate tow portion 706.

[00158] The embodiment shown in Figure 7d(i) is similar to the embodiment of
Figure 7c¢(i), except that the channel 712 is partially filled with a tobacco or charcoal
part 732. The embodiment shown in Figure 7d(ii) is similar to the embodiment of
Figure 7c(ii), except that the channel 712 is partially filled with a tobacco or charcoal
part 732.

[001569] Figures 7e(i) and 7e(ii) illustrate embodiments wherein the tube 730
extends or spans a length of the entire second segment, and forms an inner layer
sandwiched between the acetate tow layer 710 and outer layer 722 comprising
acetate tbw, fiber (including synthetic and natural fiber), cotton, fabric, mesh and/or
paper (including coated paper). The tube 730 may be formed of or from one or more
of the following metal or metallic alloy, such as but not limited to copper, aluminium,

silver, nickel, tin, and/or alloys of the same. The tube 730 may be a hollow or partially
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hollow tube with different profiles such as cross, star, circle, mesh, forming, multiple
circles etc.

[00160] As shown in Figure 7e(i), at least one airflow inlet 726 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 722
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 7e(ii) shows the airflow inlet 726 extending to the tube 730 in a

manner such as to allow air flow through the core acetate tow portion 7086.

[00161] The embodiment shown in Figure 7f(i) is similar to the embodiment of
Figure 7e(i), except that the channel 712 is partially filled with a tobacco or charcoal
part 732. The embodiment shown in Figure 7f(ii) is similar to the embodiment of

Figure 7e(ii), except that the channel 712 is partially filled with a tobacco or charcoal
part 732.

[00162] Figures 7g(i) and 7g(ii) illustrate embodiments wherein instead of the
metal or metallic alloy tube 730, an inner wrapping material 734 is formed from or of
one or more metallic layers (e.g. copper, aluminium, nickel, tin or silver) and/or at
least one of a reconstituted tobacco sheet, paper (including coated paper), plastic
(including PLA and BOPP), polymer ceramic, etc.

[00163] As shown in Figure 7g(i), at least one airflow inlet 726 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 722
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 7g(ii) shows the airflow inlet 726 extending to the inner wrapping
material 734 in a manner such as to allow air flow through the core acetate tow
portion 7086.

[00164] The embodiment shown in Figure 7h(i) is similar to the embodiment of
Figure 79(i), except that the channel 712 is partially filled with a tobacco or charcoal
part 732. The embodiment shown in Figure 7h(ii) is similar to the embodiment of

Figure 7g(ii), except that the channel 712 is partially filled with a tobacco or charcoal
part 732.
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[00165] Figures 7i(i), 7i(ii) show embodiments similar to Figures 7g(i) and 7g(ii)
respectively, wherein in addition to the inner wrapping material 734, there comprises
an additional acetate tow layer 736 with or without metal. The material can include at

least one of fiber, strips, sheet, chips, powder or granules.

[00166] Figures 7|(i) and 7j(ii) show embodiments similar to Figures 7h(i) and 7h(ii)
respectively, with the additional acetate tow layer 736.

[00167] Figures 7k(i) and 7k(ii)) shows embodiments similar to Figures 7g(i) and
79(ii) respectively, with an extended air space 714 and a shortened acetate tow
portion 706. It is contemplated that the metal tube 730 includes at least one of the
following metal copper, aluminum, nickel, tin or silver in various surface configuration
including straight, twisting, embossing, crimping forming to shape or alloy or paper or
multi-layer including with metal such as aluminum or copper foil, alloy, reconstituted
tobacco sheet, paper (including coated paper), plastic (including PLA and BOPP),
polymer, ceramic, etc.

[00168] Figures 71(i) and 7I(ii) are similar to Figures 7k(i) and 7k(ii), except that the
metal tube 730 is extended to line part of the channel 712.

[00169] Figure 8 (8a to 8h) show various embodiments of a three-segment aerosol
generating product 800. The product 800 can incorporate any one of the single-
segment aerosol generating products including those depicted in Figures 1a to 1k,
and/or any one of the filter unit including those depicted in Figures 5a to 5c¢.

[00170] Figure 8a(i) and 8a(ii) show an embodiment of a three-segment aerosol
generating product 800 with an aerosol generating segment I(first segment) 802, a
filter segment (second segment) 804, and a support segment 808 (third segment).
The second segment 804 comprises a core acetate tow portion 806 positioned at an
opposite end from the first segment 802. The support segment 808 may be a support
portion positioned between the first segment 802 and the core acetate tow portion
806. The support portion 808 comprises an acetate tow layer 810 having a central
hollow portion defining a channel 812. An air space 814 may be positioned between
the acetate tow layer 810 and the core acetate tow portion 806.

[00171] An intermediate layer 816 comprises a first inner layer 818 layered on the

core acetate tow portion 806, and a second inner layer 820 layered on the first inner
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layer 818 and the empty space 814. The second inner layer 820 extends
longitudinally across the entire second segment 804.

[00172] Each of the first inner layer 818 and/or the second inner layer 820
comprises at least one of paper (including coated paper), metal, alloy, reconstituted
tobacco sheet, plastic (including PLA and BOPP), polymer, ceramic, etc, is overlay
on the core acetate tow layer 806.

[00173] Above the intermediate layer 816 may be at least one outer layer of 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,

mesh and/or paper (including coated paper). The outer layer 822 spans the entire
second segment 804.

[00174] The entire three-segment aerosol generating product 800 may be wrapped
by an outer cover 824. The outer cover 824 may be a layer of paper (including
coated paper).

[00175] As shown in Figure 8a(i), at least one airflow inlet 826 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 8a(ii) shows the airflow inlet 826 extending to the air space 814 in a

manner such as to allow air flow through the core acetate tow portion 806.

[00176] The embodiment shown in Figure 8b(i) is similar to the embodiment of
Figure 8a(i), except that the air space 814 is filled with or replaced by a tobacco or
charcoal part 828. The embodiment shown in Figure 8b(ii) is similar to the
embodiment of Figure 8a(ii), except that the air space 814 is filled with or replaced by
the tobacco or charcoal part 828.

[00177] Figures 8c(i) and 8c(ii) illustrate embodiments wherein the air space 814 is
replaced with or lined with a tube 830. The tube 830 may be formed of or from one or
more of the following metal or metallic alloy, such as but not limited to copper,
aluminium, silver, nickel, tin, and/or alloys of the same. The tube 830 may be a
hollow or partially hollow tube with different profiles such as cross, star, circle, mesh,
forming, multiple circles etc. The tube may be wrapped with paper (including coated
paper) or reconstituted tobacco sheets.
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[00178] As shown in Figure 8c(i), at least one airflow inlet 826 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 8c(ii) shows the airflow inlet 826 extending to the tube 830 in a

manner such as to allow air flow through the core acetate tow portion 806.

[00179] The embodiment shown in Figure 8d(i) is similar to the embodiment of
Figure 8c(i), except that the space 814 is partially or wholly filled with a tobacco or
charcoal part 832. The embodiment shown in Figure 8d(ii) is similar to the
embodiment of Figure 8c(ii), except that the space 814 is partially or wholly filled with
a tobacco or charcoal part 832.

[00180] Figures 8e(i) and 8e(ii) illustrate embodiments wherein the tube 830
extends or spans a length of the entire second segment, and forms an inner
wrapping layer sandwiched between the acetate tow layer 810 and outer layer 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). The tube 830 may be formed of or from
one or more of the following metal or metallic alloy, such as but not limited to copper,
aluminium, silver, nickel, tin, and/or alloys of the same. The tube 830 may be a
hollow or partially hollow tube with different profiles such as cross, star, circle, mesh,
forming, multiple circles etc.

[00181] As shown in Figure 8e(i), at least one airflow inlet 826 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 8e(ii) shows the airflow inlet 826 extending to the tube 830 in a
manner such as to allow air flow through the core acetate tow portion 806 via the air

space 814.

[00182] The embodiment shown in Figure 8f(i) is similar to the embodiment of
Figure 8e(i), except that the air space 814 is partially or wholly filled with a tobacco or
charcoal part 832. The embodiment shown in Figure 8f(ii) is similar to the
embodiment of Figure 8e(ii), except that the air space 814 is partially or wholly filled
with a tobacco or charcoal part 832.
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[00183] Figures 8g(i) and 8g(ii) illustrate embodiments wherein an inner wrapping
material 834 formed from or of one or more metallic layers (e.g. copper, aluminium,
nickel, tin or silver) and/or at least one of a reconstituted tobacco sheet, paper
(including coated paper), plastic (including PLA and BOPP), polymer, ceramic, etc.,
may be layered on an inner circumference of the acetate tow layer 810 which defines
the channel 812,

[00184] As shown in Figure 8g(i), at least one airflow inlet 826 may be formed on
the outer cover in a manner such as to allow air flow through the outer layer 822
comprising acetate tow, fiber (including synthetic and natural fiber), cotton, fabric,
mesh and/or paper (including coated paper). As an alternative, the embodiment
shown in Figure 8g(ii) shows the airflow inlet 826 extending to the inner wrapping

material in a manner such as to allow air flow through the core acetate tow portion
806.

[00185] The embodiment shown in Figure 8h(i) is similar to the embodiment of
Figure 8g(i), except that the channel 812 is partially filled with a tobacco or charcoal
part 832. The embodiment shown in Figure 8h(ii) is similar to the embodiment of

Figure 8g(ii), except that the channel 812 is partially filled with a tobacco or charcoal
part 832.

[00186] Figures 8i(i) and 8i(ii) show similar embodiments as Figures 8g(i) and
8g(ii) respectively, the acetate tow layer 810 includes acetate tow with or without
metal, and wherein the material includes at least one of fiber, strips, sheet, chips,
powder or granules.

[00187] Figures 8j(i) and 8j(ii) show similar embodiments as Figures 8h(i) and
8h(ii) respectively, the acetate tow layer 810 includes acetate tow with or without
metal, and wherein the material includes at least one of fiber, strips, sheet, chips,
powder or granules.

[00188] Figures 8k(i) and 8k(ii) shows embodiments similar to Figures 8c(i) and
8c(ii) respectively, with an extended air space 814 and a shortened acetate tow
portion 806. It is contemplated that the metal tube 830 includes at least one of the
following metal copper, aluminum, nickel, tin or silver in various surface configuration

including straight, twisting, embossing, crimping forming to shape or alloy with paper
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(including coated paper) or multi-layer including with metal such as aluminum or
copper foil, reconstituted tobacco sheet, paper (including coated paper), plastic

(including PLA and bOPP), polymer, ceramic, etc.

[00189] Figures 8I(i) and 8I(ii) are similar to Figures 8Kk(i) and 8k(ii), except that the
metal tube 830 is extended to line part of the channel 812.

[00190] Figures 8m(i) and 8m(ii) show the metal tube 830 extending transversely
across one end of the air space 814 to form a cup shape. Figures 8n(i) and 8n(ii)
show the metal tube 830 extending transversely across another end of the air space
814 to form a cup shape.

[00191] In the described embodiments, the tube material associated with the
aerosol generating product can be metal (including copper, aluminum, silver, nickel
or tin) or alloy, in hollow tube with different shapes i.e. cross, star, hollow circle,
mesh/netting, and formed via multiple circle, twisting, crimping, forming, embossing
profile wrapped with paper or multi-layer, including with metal (including copper,

aluminum foil), alloy, reconstituted tobacco sheet, paper (coated paper), plastic

' (including PLA and BOPP), polymer, ceramic, etc.

[00192] In the described embodiments, the cross-section of a tube material may
be shaped as a circle embossing, circle flat, circle cross, spiral, metal foil spiral straw,
metal foil twisting hollow, metal rope hollow, metal cup, shape hollow, etc (see Figure
9). It is appreciable that the tube material may be formed as an intermediate layer to
minimize absorption of flavours by filter materials such as acetate tow, and yet
providing heat dissipation.

[00193] It is to be appreciated that variations to the two-segment and three-
segment aerosol generating product may be contemplated, wherein the metal/alloy
tube constituting the inner wrapping in the filter can be shaped and dimensioned as a
metal/alloy cup. The metal/alloy tube and cup constituting the inner wrapping in the
fiter can have additional profiles of twisted, embossed, crimped, roped, piped,
spiraled and other forms to shape. The materials of the metal/alloy tube and cup can
be metal, aluminum foil, aluminum alloy, metal alloy, etc. The metal/alloy tube and

cup can be made by embossing, crimping, compressed extrusion, forming, die
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casting, extrusion, flow wrapping and any other methods of manufacture of the
metal/alloy tube and cup.

[00194] In the described embodiments, it is contemplated that the heating device
can include a metal cup structure (such as the cylinder or cup structure 207) to hold
the aerosol generating product. It is also contemplated that one or more ventilation
device(s), e.g. a fan can be added into the device to provide cooling.

[00195] In the described embodiments, it is contemplated that the at least a layer
of the single segment and/or multi-segment aerosol generating product may
comprise two surface, with an outer surface coated with paper and an inner surface
coated with metal (including copper, aluminium, silver, nickel, or tin), or metallic alloy
foil laminate, reconstituted tobacco sheet, paper (including coated paper), plastic
(including PLA and BOPP), polymer, ceramic, etc.), before being formed onto a
desired shape, such as tubular shape.

[00196] It is to be appreciated by the person skilled in the art that variations and
combinations of features described above, not being alternatives or substitutes, may
be combined to form yet further embodiments falling within the intended scope of the
invention.
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CLAIMS

1. An aerosol generating product adapted for use with a not-for-burn device
comprising

a core layer/region; and/or

at least one of the following arranged to at least partially surround the core
layer /region: ‘

(a.) an intermediate layer and/or
(b.) an outer layer

wherein at least one of the core layer/region, the intermediate layer and the
outer layer comprises an aerosol generating substrate, and wherein the aerosol
generating substrate comprises at least one of the following: a reconstituted tobacco
sheet, a cast leaf tobacco sheet, tobacco powder, a cut tobacco roll, an acetate tow,
a natural fiber, a natural leaf, a cellulose fiber, tobacco pallets, metal (including
aluminum, copper, in foil/sheet form or otherwise), alloy, acetate tow, paper (including
coated paper), plastic (including PLA, polypropylene such as biaxially-oriented
polypropylene or BOPP), polymer, fiber (including natural fiber) and ceramic;

wherein the intermediate layer comprises at least one of the following: a single
layer with paper, or multi-layer including material such as metal (including aluminum,
copper, in foil/sheet form or otherwise), alloy, reconstituted tobacco sheet, acetate
tow, paper (including coated paper), plastic (including PLA, polypropylene such as
biaxially-oriented polypropylene or BOPP), polymer, fiber (including natural fiber) and
ceramic; '

and wherein the outer layer comprises at least one of the following: metal
(including aluminum, copper, in foil/sheet form or otherwise), alloy, reconstituted
tobacco sheet, acetate tow, paper (including coated paper), plastic (including PLA,
polypropylene such as biaxially-oriented polypropylene or BOPP), polymer, fiber
(including natural fiber) and ceramic.

2. A heating device suitable for heating an aerosol generating substrate without
combusting the aerosol generating substrate, the heating device comprises

a mouthpiece adapted for a user to consume aerosol generated by the aerosol
generating substrate;

a substrate holder for receiving an aerosol generating substrate;
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a heating element shaped and dimensioned to heat the aerosol generating
substrate to produce aerosol;

an aerosol delivery channel positioned to receive aerosol generated from
heating the aerosol generating substrate and to direct the aerosol towards the
mouthpiece;

wherein the substrate holder is slidably received in the device.

3. A heating element assembly for use with a not-for-burn device, the heating
element shaped and dimensioned to heat the aerosol generating substrate to
produce aerosol, comprising

a central heating element;

at least one peripheral heating element, the peripheral heating element
configured to provide homogenous temperature control within the aerosol generating
product.

4. A filter unit comprising a
core layer/region;
at least one of the following:
an outer layer;
an intermediate layer sandwiched between the core layer/region and the
outer layer;
wherein the core layer/region and/or the outer layer are formed from or of at least
one of the following: acetate tow, fiber (including synthetic and natural fiber), cotton,
fabric, mesh and/or paper (including coated paper);
wherein the intermediate layer comprises a single layer with paper or a multi-layered
structure including materials such as metal (including aluminum, copper, in foil/sheet
form or otherwise), alloy, reconstituted tobacco sheet, paper (including coated

paper), plastic (including PLA and BOPP), polymer, fiber (including natural fiber) and
ceramic.

5. A controller for use with a heating device, the heating device suitable for
receiving a heating element and an aerosol generating substrate, the heating
element operable to heat the aerosol generating substrate to generate aerosol for
consumption by a user, the controller comprising:

an electrical circuit to directly send electrical current to the heating element or to

induce electrical current flowing through the heating element to achieve a first resting
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temperature and a first operating temperature; the electrical circuit programmable to
load at least one heating profile associated with the first resting temperature and the

first operating temperature.

6. A jig for use with a heating device suitable for heating an aerosol generating
substrate without combusting the aerosol generating substrate, the jig comprises a
mouthpiece, an elongate structure, the elongate structure comprises a plurality of
compartments, and an end portion arranged distally with respect to the mouthpiece;
wherein at least one of the compartments is shaped and dimensioned to receive an
aerosol generating product with or without a heat conducting material and comprises
a C-shaped opening for easy removal of residue of the aerosol generating substrate,
and wherein at least one of the other compartments is positioned vacant or is shaped
and dimensioned to receive at least one filter or is shaped and dimensioned to
receive a conductor for heat dissipation which may or may not be coated with cooling
materials .

7. A heat sink suitable for use with a heating device, the heating device suitable
for heating an aerosol generating substrate without combusting the aerosol
generating substrate, the heating device further comprises a mouthpiece/nose-piece,
wherein at least one heat sink is positioned at a region proximate the
mouthpiece/nose-piece, the heat sink comprises a plurality of fin-like structures, and
formed from at least one of the following processes: extrusion, diecasting, machining
process, 3D printing, investment casting and injection molding.

8. A heating device suitable for heating an aerosol generating substrate without
combusting the aerosol generating substrate, the heating device comprises

a mouthpiece adapted for a user to consume aerosol generated by the aerosol
generating substrate;

a substrate holder for receiving an aerosol generating substrate;

a heating element shaped and dimensioned to heat the aerosol generating
substrate to produce aerosol;

an aerosol delivery channel positioned to receive aerosol generated from
heating the aerosol generating substrate and to direct the aerosol towards the
mouthpiece; and
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at least one conductor for heat dissipation which may or may not be coated
materials and positioned in the proximity of at least one of the following: the

mouthpiece, the substrate holder, and the aerosol delivery channel.

9. An aerosol generating product adapted for use with a not-for-burn device
comprising at least an acetate tow layer which include at least one of the following
materials: metal, metal alloys for heat dissipation in one of fiber, strips, sheet, chips,
powder, or granules form.

10. A structure shaped in the form of a tube, cylinder, cup in one or more parts or
sections and dimensioned to surrounding a heating element of a heating device
suitable for heating an aerosol generating substrate without combusting the aerosol
generating substrate.

11. A tube for use in an aerosol generating product, the aerosol generating
product comprises a core layer/region, an intermediate layer, and an outer layer,
wherein the tube forms at least part of the intermediate layer.

12. An aerosol generating product adapted for use with a not-for-burn device
comprising a core layer comprising an aerosol generating substrate and a layer of
acetate tow formed over the core layer, wherein the layer of acetate tow and/or the
core layer preferably includes natural or artificial fiber.

13. A tube for use in an aerosol generating product, the aerosol generating
product comprises a core layer/region; an intermediate layer, and an outer layer,
wherein the tube forms at least part of the intermediate layer, the tube comprises at
least one of the following metal or metallic alloy: copper, aluminium, silver, nickel, tin;
and wherein the tube is arranged in a cup-shaped structure such that a part of the

tube contacts a filter portion of the aerosol generating product.

14. A two-segment product comprising an aerosol generating segment and an
integrated support-filter segment; the integrated support-filter segment comprises a
core acetate tow portion positioned at an opposite end from the aerosol generating
segment and a support portion positioned between the aerosol generating segment
and the core acetate tow portion, the support portion comprises an acetate tow layer
having a central hollow portion defining a channél, and an air space positioned
between the acetate tow layer and the core acetate tow portion; wherein the air

40



10

15

space is lined with a tube formed of or from at least one of the following:- copper,
aluminum, nickel, tin, silver, metal alloy, paper, muilti-layer including with metal such
as aluminum or copper foil, alloy, reconstituted tobacco sheet, paper (including
coated paper), plastic (including PLA and BOPP), polymer or ceramic.

15. A three-segment product comprising an aerosol generating segment, a support
segment, and a filter segment; the filter segment comprises a core acetate tow
portion positioned at an opposite end from the aerosol generating segment and the
support segment positioned between the aerosol generating segment and the core
acetate tow portion, the support segment comprises an acetate tow layer having a
central hollow portion defining a channel; and an air space positioned between the
acetate tow layer and the core acetate tow portion; wherein the air space is lined with
a tube formed of or from at least one of the following:- copper, aluminum, nickel, tin,
silver, metal alloy, paper, multi-layer including with metal such as aluminum or copper
foil, alloy, reconstituted tobacco sheet, paper (including coated paper), plastic
(including PLA and BOPP), polymer, or ceramic.
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ABSTRACT

HEATING DEVICE, HEATING ELEMENT AND AEROSOL GENERATING
PRODUCT

The disclosure relates to a heating device suitable for heating an aerosol generating
substrate without combusting the aerosol generating substrate, the heating device
comprises a mouthpiece adapted for a user to consume aeroso! generated by the
aerosol generating substrate; a substrate holder for receiving an aerosol generating
substrate; a heating element shaped and dimensioned to heat the aerosol generating
substrate to produce aerosol, an aerosol delivery channel positioned to receive
aerosol generated from heating the aerosol generating substrate and to direct the
aerosol towards the mouthpiece; and a filter holder for receiving at least one
consumable filter, the filter holder positioned proximate the mouthpiece in a manner
such as to filter particulates from the generated aerosol before consumption.
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