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Description

[0001] The present invention relates to an aerosol-
generating article comprising an aerosol-forming sub-
strate and a combustible heat source, and a method for
forming such an aerosol-generating article.
[0002] A number of aerosol-generating articles in
which tobacco is heated rather than combusted have
been proposed in the art. One aim of such ’heated’ aer-
osol-generating articles is to reduce known harmful
smoke constituents of the type produced by the combus-
tion and pyrolytic degradation of tobacco in combustible
cigarettes. In one known type of heated aerosol-gener-
ating article, an aerosol is generated by the transfer of
heat from a combustible heat source to an aerosol-form-
ing substrate located adjacent to the combustible heat
source. During aerosol-generation, volatile compounds
are released from the aerosol-forming substrate by heat
transfer from the combustible heat source and entrained
in air drawn through the aerosol-generating article. As
the released compounds cool, they condense to form an
aerosol that is inhaled by the user.
[0003] The combustion temperature of a combustible
heat source for use in a heated aerosol-generating article
should not be so high as to result in combustion or thermal
degradation of the aerosol-forming substrate during use
of the heated aerosol-generating article. However, the
combustion temperature of the combustible heat source
should be sufficiently high to generate enough heat to
release sufficient volatile compounds from the aerosol-
forming substrate to produce an acceptable aerosol, es-
pecially during early puffs.
[0004] A variety of combustible heat sources for use
in heated aerosol-generating articles have been pro-
posed in the art. The combustion temperature of com-
bustible heat sources for use in heated aerosol-generat-
ing articles is typically between about 600°C and 800°C.
[0005] It is known to wrap an insulating member around
the periphery of a combustible heat source of a heated
aerosol-generating article in order to reduce the surface
temperature of the heated aerosol-generating article. For
example, international patent application publication
number WO 2014/037270 A1, in the name of Philip Morris
Products S.A., describes a heat source for a smoking
article having an upstream end and an opposed down-
stream end and comprising a combustible carbonaceous
core and an integral, non- combustible, thermally insu-
lating, peripheral layer. However, it has been found that
such insulating members can reduce the temperature of
the combustible heat source during combustion of the
combustible heat source, potentially reducing the effec-
tiveness of the heat source in heating the aerosol-forming
substrate to generate an aerosol. This effect is especially
pronounced if an insulating member extends substantial-
ly the length of the combustible heat source. Such insu-
lating members can also inhibit sustained combustion of
the combustible heat source, such that the duration of
combustion of the combustible heat source is reduced.

[0006] It would be desirable to provide an aerosol-gen-
erating article that has a reduced surface temperature
proximate to the heat source, acceptable appearance,
and that may be assembled in a straightforward and re-
liable manner. It would also be desirable to provide an
aerosol-generating article that generates an acceptable
aerosol during both early puffs and late puffs.
[0007] According to a first aspect of the invention, there
is provided, an aerosol-generating article comprises an
aerosol-forming substrate, a combustible heat source
and at least one layer of fibre-reinforced aerogel circum-
scribing at least part of the length of the combustible heat
source. The aerosol-generating article also comprises
one or more airflow pathways along which air may be
drawn through the article for inhalation by a user, and
one or more non-combustible, substantially air imperme-
able barriers between the combustible heat source and
the aerosol forming substrate. The one or more non-com-
bustible, substantially air impermeable barriers between
the combustible heat source and the aerosol forming sub-
strate isolates the combustible heat source from the one
or more airflow pathways such that, in use, air drawn
through the aerosol-generating article along the one or
more airflow pathways does not directly contact the com-
bustible heat source.
[0008] In use, the combustible heat source may be ig-
nited by an external heat source, such as a lighter, and
may begin to combust. The combusting heat source may
heat the aerosol-forming substrate such that volatile
compounds of the aerosol-forming substrate vaporise.
When a user draws on the aerosol-generating article, air
may be drawn into the aerosol-generating article along
the one or more airflow pathways and mix with the vapour
from the heated aerosol-forming substrate to form an aer-
osol. The aerosol may be drawn out of the aerosol-gen-
erating article and delivered to the user for inhalation by
the user.
[0009] The at least one layer of fibre-reinforced aerogel
circumscribing at least part of the length of the combus-
tible heat source may insulate the combustible heat
source. This may reduce the surface temperature of the
aerosol-generating article at the combustible heat
source. The at least one layer of fibre-reinforced aerogel
may also allow sufficient air through the layer such that
combustion of the combustible heat source may be sub-
stantially unimpeded.
[0010] As used herein, the terms ’aerogel’ and ’non-
reinforced aerogel’ are used interchangeably to describe
an open-celled foam. The aerogel may be mesoporous.
The term ’mesoporous’ refers to a material that contains
pores ranging from about 2 nanometres to about 50 na-
nometres in diameter. The aerogel may comprise a net-
work of interconnected structures, the network of inter-
connected structures may be nanostructures. The aero-
gel may exhibit a porosity of about 50 percent or more.
The aerogel may exhibit a porosity of about 90 percent
or more. The aerogel may be formed by removing the
liquid component from a conventional gel. A conventional
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gel will be understood to mean a semi-solid colloidal sus-
pension of a solid dispersed in a liquid.
[0011] Aerogels typically have very low thermal con-
ductivities. Without wishing to be bound by theory, con-
ductive heat transfer is inhibited in aerogels due to their
high porosity while convective heat transfer is inhibited
in aerogels due the small diameter of the pores. The small
diameter of the pores restricts air movement through the
aerogel.
[0012] As used herein, the term fibre-reinforced aero-
gel’ refers to a composite material comprising an aerogel
matrix reinforced with a fibrous material. A fibrous mate-
rial is understood to be material comprising fibres.
[0013] Although non-reinforced aerogels may have an
interconnected porous structure, the average width of
the pores exhibited by non-reinforced aerogels is similar
to the mean free path of air molecules at room temper-
ature. As a result, the non-reinforced aerogels have a
low permeability to air. It is understood that this is due to
the Knudsen effect.
[0014] The average width of the pores exhibited by fi-
bre-reinforced aerogels is larger than the mean free path
air molecules at room temperature. The larger pore width
of air permeating fibre-reinforced aerogels compared to
air permeating non-reinforced aerogels reduces the im-
pact of the Knudsen effect. As a result, it has been found
that fibre-reinforced aerogels have a higher permeability
to air than non-reinforced aerogels.
[0015] It has also been observed that fibre-reinforced
aerogels exhibit superior mechanical properties com-
pared to non-reinforced aerogels. For example, fibre-re-
inforced aerogels may be more flexible and more
machinable than non-reinforced aerogels.
[0016] The at least one layer of fibre-reinforced circum-
scribes at least portion of the length of the combustible
heat source. The at least one layer of fibre-reinforced
aerogel of the present invention may circumscribe sub-
stantially the full length of the combustible heat source.
This may enable the aerosol-generating article to benefit
from the insulating properties of the fibre-reinforced aero-
gel, reducing the surface temperature proximate to the
heat source of the aerosol-generating article at the com-
bustible heat source, and to benefit from the permeability
to air of the fibre-reinforced aerogel, enabling sufficient
ambient air to reach the combustible heat source for the
combustible heat source to ignite and combust substan-
tially unimpeded. It has even been observed that a com-
bustible heat source substantially circumscribed by at
least one layer of fibre-reinforced aerogel may enable a
combustible heat source to combust at a higher temper-
ature and for a longer period of time compared to a com-
bustible heat source that is not circumscribed by any lay-
ers of material.
[0017] The fibre-reinforced aerogel of the present in-
vention may also have a machinability that facilitates for-
mation of a layer of the fibre-reinforced aerogel circum-
scribing at least a portion of the length of the heat source.
As used herein, the term ’layer’ is used to describe a

body of material generally conforming to the shape of the
combustible heat source. The at least one layer of fibre-
reinforced aerogel may be any suitable type of layer ar-
ranged to circumscribe the heat source. Suitable types
of layer include, amongst others, wrappers and coatings.
As used herein, the term ’coating’ is used to describe a
layer of material that covers and is adhered to the heat
source.
[0018] The at least one layer of fibre-reinforced aerogel
may be in direct contact with the combustible heat source.
The at least one layer of fibre-reinforced aerogel may be
spaced apart from the combustible heat source.
[0019] As used herein, the term ’length’ is used to de-
scribe the dimension of a component or a part of the
aerosol-generating article in the longitudinal direction of
the aerosol-generating article. The at least one layer of
fibre-reinforced aerogel circumscribes at least a portion
of the length of the combustible heat source. For exam-
ple, the at least one layer of fibre-reinforced aerogel may
circumscribe about half the length of the combustible
heat source. The at least one layer of fibre-reinforced
aerogel may circumscribe more than half the length of
the combustible heat source. The at least one layer of
fibre-reinforced aerogel may circumscribe between
about 60 percent and about 100 percent of the length of
the combustible heat source. The at least one layer of
fibre-reinforced aerogel may circumscribe at least about
70 percent of the length of the combustible heat source.
The at least one layer of fibre-reinforced aerogel may
circumscribe at least about 80 percent of the length of
the combustible heat source. The at least one layer of
fibre-reinforced aerogel may circumscribe at least about
90 percent of the length of the combustible heat source.
The at least one layer of fibre-reinforced aerogel may
circumscribe the entire length of the combustible heat
source. The at least one layer of fibre-reinforced aerogel
may circumscribe substantially the length of the combus-
tible heat source.
[0020] The at least one layer of fibre-reinforced aerogel
may be sufficiently permeable to air to enable the com-
bustible heat source to combust substantially unimped-
ed.
[0021] The at least one layer of fibre-reinforced aerogel
may circumscribe about half the length of the aerosol-
forming substrate. Advantageously, the fibre-reinforced
aerogel circumscribing the aerosol-forming substrate
may lower the surface temperature of the aerosol-gen-
erating article at the aerosol-forming substrate.
[0022] The at least one layer of fibre-reinforced aerogel
may circumscribe the combustible heat source at a down-
stream end of the combustible heat source. This may
advantageously reduce the surface temperature of the
aerosol-generating article at the portion of the combus-
tible heat source which is nearest to the user during nor-
mal operation of the aerosol-generating article.
[0023] The at least one layer of fibre-reinforced aerogel
may circumscribe the combustible heat source at an up-
stream end of the combustible heat source.
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[0024] The at least one layer of fibre-reinforced aerogel
may circumscribe the combustible heat source at the up-
stream end and at the downstream end.
[0025] Uncovered portions of the combustible heat
source may be referred to herein as ’naked’ portions. The
at least one layer of fibre-reinforced aerogel of the
present invention may be provided to cover or circum-
scribe ’naked’ or uncovered portions of the combustible
heat source.
[0026] In some embodiments, a portion of the combus-
tible heat source may be circumscribed by at least one
additional layer at the upstream end. The at least one
additional layer may be a layer of cigarette paper. In these
embodiments, an upstream portion of the combustible
heat source is a naked portion. In other words, an up-
stream portion of the combustible heat source is not cov-
ered by the at least one additional layer. In these embod-
iments, the at least one layer of fibre-reinforced aerogel
may circumscribe the upstream portion of the combusti-
ble heat source. The at least one layer of fibre-reinforced
aerogel may circumscribe the combustible heat source
from the upstream end of the at least one additional layer
circumscribing the upstream portion of the combustible
heat source to at or around the downstream end of the
combustible heat source. As such, in these embodiments
the combustible heat source may be circumscribed sub-
stantially along its length by a combination of the at least
one additional layer at the downstream end and the at
least one layer of fibre-reinforced aerogel at the upstream
end. In some embodiments, the at least one layer of fibre-
reinforced aerogel and the at least one additional layer
may overlap along the length of the combustible heat
source.
[0027] The at least one layer of fibre-reinforced aerogel
may be isolated from the one or more airflow pathways
such that, in use, air drawn through the aerosol-gener-
ating article along the one or more airflow pathways does
not directly contact the at least one layer of fibre-rein-
forced aerogel.
[0028] In some embodiments the at least one layer of
fibre-reinforced aerogel may be spaced from the one or
more airflow pathways such that air drawn through the
aerosol-generating article along the one or more airflow
pathways does not directly contact the at least one layer
of fibre-reinforced aerogel.
[0029] In some embodiments, one or more portions of
the at least one layer of fibre-reinforced aerogel may be
covered, coated or encapsulated in a material substan-
tially impermeable to fibres and particles. The one or
more portions of the at least one layer of fibre-reinforced
aerogel that are covered, coated or encapsulated in a
material substantially impermeable to fibres and particles
may be located in proximity to air drawn through the aer-
osol-generating article along the one or more airflow
pathways. The covering, coating or encapsulation may
isolate air drawn through the aerosol-generating article
along the one or more airflow pathways from the fibres
and particles of the at least one layer of fibre-reinforced

aerogel.
[0030] In some embodiments, one or more portions of
the at least one layer of fibre-reinforced aerogel may be
covered in a layer of paper to isolate the at least one
layer of fibre-reinforced aerogel from the one or more
airflow pathways. The layer of paper may be provided on
at least one of the inner surface of the at least one layer
of fibre-reinforced aerogel and the outer surface of the
at least one layer of fibre-reinforced aerogel. The layer
of paper may be provided on both the inner and outer
surfaces of the at least one layer of fibre-reinforced aero-
gel. The layer of paper may comprise laminated paper.
The layer of paper may be co-laminated with the at least
one layer of fibre-reinforced aerogel. The layer of paper
may be provided on only a portion of the at least one
layer of fibre-reinforced aerogel that is adjacent the air-
flow pathways.
[0031] The at least one layer of fibre-reinforced aerogel
may be substantially combustion resistant. As used here-
in, the term ’combustion-resistant’ refers to a material
that remains substantially intact during ignition and com-
bustion of the combustible heat source. The provision of
at least one layer of combustion resistant fibre-reinforced
aerogel circumscribing at least a portion of the length of
the combustible heat source may advantageously pre-
vent flames or smoke being emitted from the layer. This
may substantially prevent or inhibit undesirable emis-
sions or odours being released from the layer during the
combustion of the combustible heat source.
[0032] The combustible heat source, the aerosol-form-
ing substrate and the at least one layer of fibre-reinforced
aerogel may be configured to substantially prevent or
inhibit the temperature of the aerosol-forming substrate
from exceeding about 375°C during the combustion of
the combustible heat source. For example, the combus-
tible heat source, the aerosol-forming substrate and the
at least one layer of fibre-reinforced aerogel may be
shaped, dimensioned and arranged to substantially pre-
vent or inhibit the temperature of the aerosol-forming sub-
strate from exceeding about 375°C during combustion
of the combustible heat source. This may preserve the
integrity of the aerosol-forming substrate. For example,
if the aerosol-forming substrate comprises one or more
aerosol-formers, the aerosol-formers may undergo py-
rolysis above temperatures of about 375°C. At even high-
er temperatures, for example where the aerosol-forming
substrate comprises tobacco, the tobacco may combust.
[0033] The combustible heat source, the aerosol-form-
ing substrate and the at least one layer of fibre-reinforced
aerogel may be configured such that during combustion
of the combustible heat source, the temperature of the
aerosol-forming substrate at 2mm from the proximal face
of the aerosol-forming substrate is at least about 100 °C
for a period of at least about 6 minutes.
[0034] The fibre-reinforced aerogel may comprise less
than about 80 percent by weight of aerogel. The fibre-
reinforced aerogel may comprise less than about 70 per-
cent by weight of aerogel. The fibre-reinforced aerogel
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may comprise more than about 20 percent by weight of
aerogel. The fibre-reinforced aerogel may comprise
more than about 30 percent by weight of aerogel. The
fibre-reinforced aerogel may comprise between about 20
percent by weight and about 80 percent by weight of aero-
gel, or between about 40 percent by weight and about
60 percent by weight of aerogel. Where the fibre-rein-
forced aerogel comprises a silica aerogel, the fibre-rein-
forced aerogel may comprise between about 30 percent
by weight and about 40 percent by weight of synthetic
amorphous silica. Where the fibre-reinforced aerogel
comprises a silica aerogel, the fibre-reinforced aerogel
may comprise between about 10 percent by weight and
about 20 percent by weight of methylsilylated silica.
[0035] The fibre-reinforced aerogel may comprise at
least about 20 percent by weight of fibrous material. The
fibre-reinforced aerogel may comprise at least about 30
percent by weight of fibrous material. The fibre-reinforced
aerogel may comprise less than about 70 percent by
weight of fibrous material. The fibre-reinforced aerogel
may comprise less than about 60 percent by weight of
fibrous material. The fibre-reinforced aerogel may com-
prise between about 20 percent by weight and about 70
percent by weight of fibrous material, or between about
40 percent by weight and about 50 percent by weight of
fibrous material.
[0036] The fibre-reinforced aerogel may comprise be-
tween about 30 percent by weight and about 40 percent
by weight of synthetic amorphous silica; between about
10 percent by weight and about 80 percent by weight of
methylsilylated silica; and between about 40 percent by
weight and about 50 percent by weight of fibrous material.
[0037] The fibre-reinforced aerogel of the present in-
vention may comprise any suitable aerogel. Examples
of suitable aerogels include, amongst others, silica aero-
gel, metal oxide aerogels, organic and carbon aerogels,
nanotube aerogels, metallic aerogels or combinations
thereof. Where the aerogel is a silica aerogel, the aerogel
may comprise one or more of synthetic amorphous silica
and methylsilylated silica.
[0038] The fibre-reinforced aerogel of the present in-
vention may comprise any suitable fibrous material. The
fibrous material may comprise one or more of any suit-
able fibres. For example, suitable fibres may include,
amongst others, glass fibres, silica based fibres, carbon
fibres, polymeric fibres, metallic fibres and ceramic fibres.
The fibres may comprise at least one of an organic ma-
terial and an inorganic material. The fibres may comprise
a combination of organic and inorganic materials. The
fibrous material may be woven. The fibrous material may
be nonwoven. The fibrous material may comprise fibre
batting or fibre wadding.
[0039] The fibre-reinforced aerogel may comprise a
binder.
[0040] The fibrous material may comprise a binder.
Binders are used in some fibrous materials to hold the
fibrous material together. The provision of a binder may
also improve the mechanical properties of the fibrous ma-

terial. For example, a binder may make the fibrous ma-
terial less brittle and more flexible.
[0041] The binder may be a cellulose derivative binder.
As used herein, the term "cellulose derivative binder" is
used to describe a binder comprising a cellulose deriva-
tive. In particular, the cellulose derivative binder may
comprise a cellulose derivative which is formed by the
addition of a particular side group to cellulose.
[0042] Suitable cellulose derivatives include, but are
not limited to; carboxy methyl cellulose (CMC), hydrox-
ypropyl methyl cellulose (HPMC), hydroxyethyl methyl
cellulose (HEC), hydroxyethyl cellulose, cellulose ace-
tate, cellulose ester, and cellulose ether. Preferably, the
cellulose derivative binder comprises carboxy methyl cel-
lulose.
[0043] The binder may comprise one or more organic
binders, such as bitums, animal and plant glues and pol-
ymers. The binder may comprise one or more inorganic
binder materials, such as lime, cement, gypsum and liq-
uid glass Where the binder comprises one or more pol-
ymers, the polymers may comprise: acrylic resin, phe-
nolic resin, polyester, epoxy, polyether, PVOH, styrene
based, polycarboxylic ether and polyurethane. The bind-
er may comprise one or more of CMC and bentonite. The
binder may be an acrylic binder.
[0044] The fibre-reinforced aerogel may comprise ce-
ramic fibrous material. The ceramic fibrous material may
comprise ceramic fibres.
[0045] Where the fibre-reinforced aerogel comprises
ceramic fibrous material, the ceramic fibrous material
may comprise crystalline ceramic materials. The ceramic
fibrous material may comprise non-crystalline ceramic
materials. The ceramic fibrous material may be amor-
phous. The ceramic fibrous material may be semi-crys-
talline. The ceramic fibrous material may be crystalline.
[0046] As used herein, the term ’ceramic fibrous ma-
terial’ encompasses glasses. As used herein, the term
’glass’ is used to describe materials that exhibit a glass
transition at a glass transition temperature. Typically, the
term ’glass’ is used herein to describe non-crystalline or
amorphous solid materials. However, the term ’glass’ al-
so encompasses material comprising crystalline compo-
nents and non-crystalline components. Glass materials
comprising both crystalline and non-crystalline compo-
nents may be referred to as ’glass-ceramic’ materials.
[0047] The properties of the glass material of the
present invention may be determined by the method of
formation of the glass. As used herein, the term ’glass’
encompasses glasses formed by any suitable method.
Suitable methods of forming glasses include: melt
quenching; physical vapour deposition; solid-state reac-
tions, including thermochemical and mechanochemical
reactions; liquid-state reactions, such as the sol-gel
method; irradiation of crystalline solids, such as radiation
amorphisation; and pressure amorphisation (i.e. forma-
tion under action of high pressure).
[0048] In some embodiments, the ceramic fibrous ma-
terial may comprise a glass. The ceramic fibrous material
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may comprise glass fibres. The glass fibres may com-
prise a glass-ceramic material. The ceramic fibrous ma-
terial may comprise continuous filament glass fibres.
[0049] In some embodiments, the ceramic fibrous ma-
terial may not comprise a glass. In other words, the ce-
ramic fibrous material may comprise any ceramic mate-
rials other than glasses. The ceramic fibrous material
may not be a glass material. The ceramic fibrous material
may not comprise glass fibres. In these embodiments,
the ceramic fibrous material typically comprises crystal-
line ceramic materials.
[0050] In some embodiments, the fibrous material may
comprise biosoluble fibres. As used herein, the term ’bi-
osoluble’ is used to describe a material that is soluble in
a biological system, such as a biological system in the
human body. The biosolubility of a material in a particular
biological system may differ significantly from the solu-
bility of the material in water. As used herein, a substance
may be considered to be biosoluble if at least 0.1 g of
that substance dissolves in 100 ml of the solvent of the
biological system. Similarly, a substance may be consid-
ered to be bioinsoluble if less than 0.1 g of the material
dissolves in 100 ml of the solvent of the biological system.
Typically, a biosoluble fibre of the present invention is
soluble in the respiratory system of a user on inhalation
of the fibre. In other words, a biosoluble fibre of the
present invention typically dissolves in the respiratory
system of a user on inhalation of the fibre. Biosoluble
fibres of the present invention may be soluble in the al-
veolar environment of a person.
[0051] The biosoluble material may be any suitable bi-
osoluble material. Suitable biosoluble materials include
alkaline earth silicate wools and high-alumina low-silica
wools.
[0052] In some embodiments of the invention, the fibre-
reinforced aerogel may comprise about 100 percent by
weight alkaline-earth silicate wool.
[0053] The fibre-reinforced aerogel may comprise any
other suitable reinforcing material. For example, the fibre-
reinforced aerogel may comprise polymer fibres, such
as polyamides and polyimides. The fibre-reinforced aero-
gel may be further reinforced by additional means, such
as particulate reinforcement. For example, the fibre-re-
inforced aerogel may be reinforced with particles of car-
bon black. The fibre-reinforced aerogel may further in-
clude any other suitable constituents, including but not
limited to titanium dioxide, aluminium trihydrate and pig-
ments which may include iron and manganese.
[0054] Suitable fibre-reinforced aerogels include Pyro-
gel® XT-E and Pyrogel® XT-F, both produced by Aspen
Aerogels®.
[0055] The at least one layer of fibre-reinforced aerogel
may have any suitable thickness. Generally, the at least
one layer of fibre-reinforced aerogel is a thin layer. The
thickness of the at least one layer of fibre-reinforced aero-
gel may be at least about 0.25 millimetres or at least
about 0.5 millimetres. The thickness of the at least one
layer of fibre-reinforced aerogel may be less than about

10 millimetres or less than about 5 millimetres. The at
least one layer of fibre-reinforced aerogel may have a
thickness of between about 0.25 millimetres and about
10 millimetres or between about 0.5 millimetres and
about 5 millimetres.
[0056] An aerosol-generating article according to the
present invention comprises an aerosol-forming sub-
strate. As used herein, the term ’aerosol-forming sub-
strate’ is used to describe a substrate capable of releas-
ing volatile compounds upon heating, which can form an
aerosol. The aerosols generated from aerosol-forming
substrates of aerosol-generating articles according to the
invention may be visible or invisible and may include va-
pours (for example, fine particles of substances, which
are in a gaseous state, that are ordinarily liquid or solid
at room temperature) as well as gases and liquid droplets
of condensed vapours.
[0057] The aerosol-forming substrate may be solid.
The aerosol-forming substrate may be solid at room tem-
perature.
[0058] The aerosol-forming substrate may comprise at
least one aerosol-former and at least one material capa-
ble of emitting volatile compounds in response to heating.
[0059] The at least one aerosol-former may be any
suitable known compound or mixture of compounds that,
in use, facilitates formation of a dense and stable aerosol
and that is substantially resistant to thermal degradation
at the operating temperature of the aerosol-generating
article. Suitable aerosol-formers are well known in the
art and include, for example, polyhydric alcohols, esters
of polyhydric alcohols, such as glycerol mono-, di- or tria-
cetate, and aliphatic esters of mono-, di- or polycarboxylic
acids, such as dimethyl dodecanedioate and dimethyl
tetradecanedioate. Exemplary aerosol-formers for use in
aerosol-generating articles according to the invention are
polyhydric alcohols or mixtures thereof, such as triethyl-
ene glycol, 1,3-butanediol and, glycerine.
[0060] The material capable of emitting volatile com-
pounds in response to heating may be a charge of plant-
based material, for example a charge of homogenised
plant-based material. For example, the aerosol-forming
substrate may comprise one or more materials derived
from plants including, but not limited to: tobacco; tea, for
example green tea; peppermint; laurel; eucalyptus; basil;
sage; verbena; and tarragon. The plant based-material
may comprise additives including, but not limited to, hu-
mectants, flavourants, binders and mixtures thereof. The
plant-based material may consist of essentially of tobac-
co material, optionally homogenised tobacco material.
[0061] Aerosol-generating articles according to the in-
vention may comprise aerosol-forming substrates com-
prising nicotine. For example, aerosol-generating articles
according to the invention comprise aerosol-forming sub-
strates comprising tobacco.
[0062] The aerosol-forming substrate may be circum-
scribed by a filter plug wrap.
[0063] An aerosol-generating articles according to the
present invention comprises a combustible heat source
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arranged to heat the aerosol-forming substrate and iso-
lated from the one or more airflow pathways.
[0064] The combustible heat source may comprise a
body of combustible material. The body of combustible
material may have a substantially constant diameter. The
body of combustible material may have a constant diam-
eter along its length. This advantageously may simplify
the processes involved in manufacturing the combustible
heat source and aerosol-generating article. In some em-
bodiments, the body of combustible material may form a
substantially circularly cylindrical body having a substan-
tially constant diameter along its length.
[0065] The combustible heat source may be a carbon-
aceous heat source. As used herein, the term ’carbona-
ceous’ is used to describe a combustible heat source
comprising carbon. Preferably, combustible carbona-
ceous heat sources for use in aerosol-generating articles
according to the invention have a carbon content of at
least about 35 percent, more preferably of at least about
40 percent, most preferably of at least about 45 percent
by dry weight of the 30 combustible heat source.
[0066] The combustible heat source according to the
present invention may be a combustible carbon-based
heat source. As used herein, the term carbon-based heat
source’ is used to describe a heat source comprised pri-
marily of carbon.
[0067] Combustible carbon-based heat sources for
use in aerosol-generating articles according to the inven-
tion may have a carbon content of at least about 50 per-
cent, preferably of at least about 60 percent, more pref-
erably of at least about 70 percent, most preferably of at
least about 80 percent by dry weight of the combustible
carbon-based heat source.
[0068] The combustible heat source of the present in-
vention is isolated from the one or more airflow pathways
through the aerosol-generating article. As used herein,
the term ’airflow pathway’ is used to describe a route
along which air may be drawn through the aerosol-gen-
erating article for inhalation by a user. As used herein
the terms ’upstream’ and ’downstream’ are used to de-
scribe relative directions and positions of components of
the aerosol-generating article in relation to the direction
air flows through the one or more airflow pathways when
a user draws on the aerosol-generating article.
[0069] Isolation of the combustible heat source from
the one or more airflow pathways of the aerosol-gener-
ating article may substantially prevent or inhibit activation
of combustion of the combustible heat source during puff-
ing by a user. This may substantially prevent or inhibit
spikes in the temperature of the aerosol-forming sub-
strate during puffing by a user on the aerosol-generating
article. This may substantially prevent or inhibit combus-
tion or pyrolysis of the aerosol-forming substrate under
intense puffing regimes. This may substantially prevent
or inhibit changes in the composition of the aerosol gen-
erated by the aerosol-generating article due to a user’s
puffing regime.
[0070] Isolation of the combustible heat source from

the one or more airflow pathways may also substantially
prevent or inhibit combustion and decomposition prod-
ucts, and other materials formed during ignition and com-
bustion of the combustible heat source, from entering air
drawn through the aerosol-generating article along the
one or more airflow pathways.
[0071] The isolated combustible heat source of the
present invention may comprise a blind heat source. As
used herein, the term ’blind’ is used to describe a com-
bustible heat source in which air drawn through the aer-
osol-generating article for inhalation by a user does not
pass through an airflow channel along the combustible
heat source. As such, heat transfer between the blind
combustible heat source and the aerosol-forming sub-
strate occurs predominantly by conductive heat transfer.
[0072] By not providing airflow channels through the
combustible heat source, convective heat transfer be-
tween the combustible heat source and the aerosol-form-
ing substrate is reduced or minimised. Reducing convec-
tive heat transfer between the combustible heat source
and the aerosol-forming substrate may substantially pre-
vent or inhibit spikes in the temperature of the aerosol
forming substrate during puffing by a user. This may sub-
stantially prevent or inhibit combustion or pyrolysis of the
aerosol-forming substrate under intense puffing regimes.
This may substantially prevent or inhibit changes in the
composition of the aerosol generated by the aerosol-gen-
erating article due to a user’s puffing regime. This may
also substantially prevent or inhibit combustion and de-
composition products, and other materials formed during
ignition and combustion of the combustible heat source,
from entering air drawn through the aerosol-generating
article along the one or more airflow pathways.
[0073] The isolated combustible heat source of the
present invention may comprise a non-blind heat source.
As used herein, the term ’non-blind’ is used to describe
a heat source in which air drawn through the aerosol-
generating article for inhalation by a user passes through
one or more airflow channels along the heat source. As
such, heat transfer between the non-blind combustible
heat source and the aerosol-forming substrate may occur
both by conductive heat transfer and by convective heat
transfer along the one or more airflow channels.
[0074] As used herein, the term ’airflow channel’ is
used to describe a channel extending along the length
of a combustible heat source through which air may be
drawn downstream for inhalation by a user. As such, the
aerosol-generating article of the present invention may
not comprise one or more airflow channels.
[0075] The one or more non-combustible, substantially
air impermeable barriers between the combustible heat
source and the aerosol forming substrate may comprise
a first barrier that abuts one or both of a proximal end of
the combustible heat source and a distal end of the aer-
osol-forming substrate. The first barrier may facilitate iso-
lation of the combustible heat source from the one or
more airflow pathways of the aerosol-generating article.
The first barrier may reduce the maximum temperature
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to which the aerosol-forming substrate is exposed during
ignition or combustion of the combustible heat source,
and may substantially prevent or inhibit thermal degra-
dation or combustion of the aerosol-forming substrate
during use of the aerosol-generating article.
[0076] As used herein, the term ’non-combustible’ is
used to describe a material that is substantially non-com-
bustible at temperatures reached by the combustible
heat source during combustion or ignition thereof.
[0077] As used herein, the term ’air impermeable’ is
used to describe a material that substantially prevents or
inhibits the passage of air therethrough.
[0078] The first barrier may be adhered or otherwise
affixed to one or both of the proximal end of the combus-
tible heat source and the distal end of the aerosol-forming
substrate.
[0079] The first barrier may comprise a first barrier
coating provided on a proximal face of the combustible
heat source. In such embodiments, the first barrier may
comprise a first barrier coating provided on at least sub-
stantially the entire proximal face of the combustible heat
source. The first barrier may comprise a first barrier coat-
ing provided on the entire proximal face of the combus-
tible heat source. The first barrier coating may be formed
and applied to the proximal face of the combustible heat
source by any suitable method, such as the methods
described in WO-A1-2013120855.
[0080] Depending upon the desired characteristics
and performance of the aerosol-generating article, the
first barrier may have a low thermal conductivity or a high
thermal conductivity. In certain embodiments, the first
barrier may have a thermal conductivity of between about
0.1 W/m.K and about 200 W/m.K.
[0081] The thickness of the first barrier may be suitably
adjusted to achieve good aerosol-generating perform-
ance. In certain embodiments, the first barrier may have
a thickness of between about 10 microns and about 500
microns.
[0082] The first barrier may be formed from one or more
suitable materials that are substantially thermally stable
and non-combustible at temperatures achieved by the
combustible heat source during ignition and combustion.
Suitable materials are known in the art and include, but
are not limited to, clays (such as, for example, bentonite
and kaolinite), glasses, minerals, ceramic materials, res-
ins, metals and combinations thereof.
[0083] Materials from which the first barrier may be
formed include clays and glasses. More materials from
which the first barrier may be formed include copper, alu-
minium, stainless steel, alloys, alumina (Al2O3), resins,
and mineral glues.
[0084] Where the first barrier comprises a metal or an
alloy, such as copper, aluminium, stainless steel, the first
barrier coating may advantageously act as a thermal link
between the combustible heat source and the aerosol-
forming substrate. This may improve conductive heat
transfer from the combustible heat source to the aerosol-
forming substrate.

[0085] The aerosol-generating article may further com-
prise one or more air inlets downstream from a proximal
end of the combustible heat source. In some embodi-
ments, the one or more air inlets are between a proximal
end of the combustible heat source and a proximal end
of the aerosol-generating article. The one or more air
inlets may be arranged such that air may be drawn into
the one or more airflow pathways of the aerosol-gener-
ating article, though the one or more air inlets, without
being drawn through the combustible heat source. This
may substantially prevent or inhibit spikes in the temper-
ature of the aerosol-forming substrate during puffing by
a user.
[0086] The one or more air inlets may comprise any
suitable air inlets through which air may be drawn into
the aerosol-generating article. For example, suitable air
inlets include holes, slits, slots or other apertures. The
number, shape, size and arrangement of the air inlets
may be suitably adjusted to achieve a good aerosol-gen-
erating performance.
[0087] The one or more air inlets may be arranged at
any location between the proximal end of the combustible
heat source and the proximal end of the aerosol-gener-
ating article. The one or more air inlets may be arranged
at the aerosol-forming substrate. The one or more air
inlets may be arranged between a distal end of the aer-
osol-forming substrate and a proximal end of the aerosol-
forming substrate. Where the one or more air inlets are
arranged at the aerosol-forming substrate and the aero-
sol-forming substrate comprises a filter plug wrap, the
filter plug wrap may be provided with one or more open-
ings to allow air into the aerosol-forming substrate. The
one or more openings may be slits, slots or other suitable
apertures through which air may be drawn into the aer-
osol-forming substrate. The number, shape, size and ar-
rangement of the openings may be suitably adjusted to
achieve a good aerosol-generating performance.
[0088] The combustible heat source may comprise
one or more airflow channels. In other words, the com-
bustible heat source may be a non-blind heat source.
The one or more airflow channels may extend along the
length of the combustible heat source. The one or more
airflow channels may form part of the one or more airflow
pathways of the aerosol-generating article.
[0089] Where the combustible heat source comprises
one or more airflow channels in the aerosol-generating
article, the one or more non-combustible, substantially
air impermeable barriers between the combustible heat
source and the aerosol forming substrate may further
comprise a second barrier between the combustible heat
source and the one or more airflow channels of the com-
bustible heat source.
[0090] The second barrier may facilitate isolation of the
combustible heat source from the one or more airflow
pathways of the aerosol-generating article. The second
barrier may reduce the maximum temperature to which
the aerosol-forming substrate is exposed during ignition
or combustion of the combustible heat source, and so
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help to avoid or reduce thermal degradation or combus-
tion of the aerosol-forming substrate during use of the
aerosol-generating article.
[0091] The second barrier may be adhered or other-
wise affixed to the combustible heat source.
[0092] The second barrier may comprise a second bar-
rier coating provided on an inner surface of the one or
more airflow channels. The second barrier may comprise
a second barrier coating provided on at least substantially
the entire inner surface of the one or more airflow chan-
nels. The second barrier may comprise a second barrier
coating provided on the entire inner surface of the one
or more airflow channels.
[0093] The second barrier coating may be provided by
insertion of a liner into the one or more airflow channels.
For example, where the one or more airflow pathways
comprise one or more airflow channels that extend
through the interior of the combustible heat source, a
non-combustible, substantially air impermeable hollow
tube may be inserted into each of the one or more airflow
channels.
[0094] The second barrier may advantageously sub-
stantially prevent or inhibit combustion and decomposi-
tion products formed during ignition and combustion of
the combustible heat source of aerosol-generating arti-
cles according to the invention from entering air drawn
downstream along the one or more airflow channels.
[0095] Depending upon the desired characteristics
and performance of the aerosol-generating article, the
second barrier may have a low thermal conductivity or a
high thermal conductivity. The second barrier may have
a low thermal conductivity.
[0096] The thickness of the second barrier may be suit-
ably adjusted to achieve good aerosol-generating per-
formance. In certain embodiments, the second barrier
may have a thickness of between about 30 microns and
about 200 microns. In an embodiment, the second barrier
has a thickness of between about 30 microns and about
100 microns.
[0097] The second barrier may be formed from one or
more suitable materials that are substantially thermally
stable and non-combustible at temperatures achieved
by the combustible heat source during ignition and com-
bustion. Suitable materials are known in the art and in-
clude, but are not limited to, for example: clays; metal
oxides, such as iron oxide, alumina, titania, silica, silica-
alumina, zirconia and ceria; zeolites; zirconium phos-
phate; and other ceramic materials or combinations
thereof.
[0098] Materials from which the second barrier may be
formed include clays, glasses, aluminium, iron oxide and
combinations thereof. If desired, catalytic ingredients,
such as ingredients that promote the oxidation of carbon
monoxide to carbon dioxide, may be incorporated in the
second barrier. Suitable catalytic ingredients include, but
are not limited to, for example, platinum, palladium, tran-
sition metals and their oxides.
[0099] Where aerosol-generating articles according to

the invention comprise a first barrier between a down-
stream end of the combustible heat source and an up-
stream end of the aerosol-forming substrate and a sec-
ond barrier between the combustible heat source and
one or more airflow channels along the combustible heat
source, the second barrier may be formed from the same
or different material or materials as the first barrier.
[0100] Where the second barrier comprises a second
barrier coating provided on an inner surface of the one
or more airflow channels, the second barrier coating may
be applied to the inner surface of the one or more airflow
channels by any suitable method, such as the methods
described in US-A-5,040,551 and WO-A1-2013120855.
[0101] The aerosol-generating article may further com-
prise one or more additional layers circumscribing at least
a proximal portion of the combustible heat source and a
distal portion of the aerosol-forming substrate. The one
or more additional layers may comprise at least one of:
a heat-conducting element to transfer heat from the com-
bustible heat source to the aerosol-forming substrate;
and a layer of cigarette paper.
[0102] The heat-conducting element may circum-
scribe only a distal portion of the aerosol-forming sub-
strate. The heat-conducting element may circumscribe
substantially the length of the aerosol-forming substrate.
The heat-conducting element may be in direct contact
with at least one of the combustible heat source and the
aerosol-forming substrate. The heat-conducting element
may not be in direct contact with either of the combustible
heat source and the aerosol-forming substrate.
[0103] The heat-conducting element may provide a
thermal link between the combustible heat source and
the aerosol-forming substrate. The heat-conducting ele-
ment may be substantially combustion-resistant.
[0104] Suitable heat-conducting elements may in-
clude: metal foil wrappers or metal alloy foil wrappers.
The metal foil wrappers may include: aluminium foil wrap-
pers, steel foil wrappers, iron foil wrappers and copper
foil wrappers. The heat-conducting element may com-
prise a tube of aluminium.
[0105] The proximal portion of the combustible heat
source circumscribed by the heat-conducting element
may be between about 2 millimetres and about 8 milli-
metres in length or between about 3 millimetres and
about 5 millimetres in length.
[0106] The distal portion of the combustible heat
source not surrounded by the heat-conducting element
may be between about 4 millimetres and about 15 milli-
metres in length or between about 4 millimetres and
about 8 millimetres in length.
[0107] The layer of cigarette paper may circumscribe
at least a proximal portion of the combustible heat source,
the length of aerosol-forming substrate and any other
components of the aerosol-generating article arranged
proximal to the aerosol-forming substrate. The layer of
cigarette paper may circumscribe substantially the length
of the combustible heat source. Where the layer of cig-
arette paper circumscribes substantially the length of the
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combustible heat source, the layer of cigarette paper may
be provided with ventilation, such as perforations, holes
or slits, at the combustible heat source to enable air to
pass through the layer of cigarette paper to the combus-
tible heat source. The number, shape, size and location
of the openings may be suitably adjusted to achieve a
good aerosol-generating performance. The layer of cig-
arette paper may be tightly wrapped around the combus-
tible heat source and the aerosol-forming substrate such
that the layer of cigarette paper grips and secures the
combustible heat source and the aerosol-forming sub-
strate when the aerosol-generating article is assembled.
[0108] The at least one layer of fibre-reinforced aerogel
may be a radially outer layer. Where the aerosol-gener-
ating article comprises one or more additional layers, the
radially outer layer of fibre-reinforced aerogel may overly
at least a portion of the one or more additional layers. In
other words, the one or more additional layers may be
arranged between the combustible heat source and the
at least one layer of fibre-reinforced aerogel. For exam-
ple, where the aerosol-generating article comprises an
additional layer comprising a heat conducting element,
the heat conducting element may be a radially inner layer
and the at least one layer of fibre-reinforced aerogel may
be a radially outer layer, circumscribing at least a portion
of the heat conducting element.
[0109] As used herein, the terms ’radially outer’ and
’radially inner’ are used to indicate the relative distances
of components of the aerosol-generating article from the
longitudinal axis of the aerosol-generating article. As
used herein, the term ’radial’ is used to describe the di-
rection perpendicular to the longitudinal axis of the aer-
osol-generating article that extends in the direction be-
tween the proximal end and the distal end of the aerosol-
generating article.
[0110] The one or more additional layers may be radi-
ally outer layers. The one or more additional layers may
overlay at least a portion of the at least one layer of fibre-
reinforced aerogel.
[0111] The at least one layer of fibre-reinforced aerogel
may be secured or attached to one or more other com-
ponents or parts of the aerosol-generating article. The at
least one layer of fibre-reinforced aerogel may be se-
cured to any suitable component of the aerosol-generat-
ing article. For example, the at least one layer of fibre-
reinforced aerogel may be secured to at least one of the
combustible heat source, the aerosol-forming substrate
and the one or more additional layers. The at least one
layer of fibre-reinforced aerogel may be secured to one
or more components of the aerosol-generating article by
any suitable means. The at least one layer of fibre-rein-
forced aerogel may be secured using an adhesive. Suit-
able adhesives may exhibit high temperature resistance,
such as silicate glue. Where the one or more additional
layers are radially outer layers, the one or more additional
layers may be tightly wrapped around at least a portion
of the at least one layer of fibre-reinforced aerogel.
[0112] In some embodiments, the at least one layer of

fibre-reinforced aerogel may be integral with the com-
bustible heat source. As used herein the term ’integral’
is used to describe a layer that is in direct contact with
the combustible heat source and attached to the com-
bustible heat source without the aid of an extrinsic adhe-
sive or other intermediate connecting material.
[0113] In some embodiments, the at least one layer of
fibre-reinforced aerogel may be formed from a strip of
fibre-reinforced aerogel having opposing ends. The strip
of fibre-reinforced aerogel may be wrapped around the
combustible heat source such that the opposing ends of
the strip overlap. The overlapping opposing ends of the
strip may be secured together using an adhesive or any
other suitable means. This may secure the at least one
layer of fibre-reinforced aerogel on the combustible heat
source.
[0114] In some embodiments, an intermediate layer
may be provided between the at least one layer of fibre-
reinforced aerogel and at least one of the combustible
heat source, the aerosol-forming substrate and the one
or more additional layers. The intermediate layer may be
adjacent to the at least one layer of fibre-reinforced aero-
gel. The intermediate layer may be in contact with the at
least one layer of fibre-reinforced aerogel. The interme-
diate layer may be arranged radially inward of the at least
one layer of fibre-reinforced aerogel.
[0115] The intermediate layer may be an adhesive lay-
er. The adhesive layer may comprise any suitable adhe-
sive. Suitable adhesives may exhibit high temperature
resistance, such as silicate glue. The adhesive layer may
be arranged between the at least one layer of fibre-rein-
forced aerogel and the combustible heat source and may
attach the at least one layer of fibre-reinforced aerogel
to the combustible heat source. The adhesive layer may
be arranged between the at least one layer of fibre-rein-
forced aerogel and the one or more additional layers and
may attach the at least one layer of fibre-reinforced aero-
gel to the one or more additional layers. The adhesive
layer may be arranged between the at least one layer of
fibre-reinforced aerogel and the aerosol-forming sub-
strate and may attach the at least one layer of fibre-re-
inforced aerogel to the aerosol-forming substrate.
[0116] In some embodiments, the at least one layer of
fibre-reinforced aerogel may be formed from a strip of
fibre-reinforced aerogel having opposing ends. The strip
of fibre-reinforced aerogel may be wrapped around the
combustible heat source such that the opposing ends of
the strip abut and do not overlap. An adhesive layer may
be provided on the side of the strip facing the combustible
heat source, at least at the opposing ends of the strip.
The adhesive layer may secure the strip of fibre-rein-
forced aerogel to the combustible heat source, at least
at the opposing ends of the strip.
[0117] The aerosol-generating article may comprise a
heat conducting member arranged between the combus-
tible heat source and the aerosol-forming substrate. The
heat conducting member may be the first barrier, de-
scribed above. The aerosol-generating article may com-
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prise a heat conducting member and a first barrier. The
heat conducting member may comprise similar material
to the heat conducting element. The aerosol-generating
article may comprise a heat conducting member and a
heat conducting element. The provision of at least one
of the heat-conducting element and the heat conducting
member may facilitate conductive heat transfer between
the combustible heat source and the aerosol-forming
substrate.
[0118] The aerosol-generating article may further com-
prise any other suitable components. For example, the
aerosol-generating article may comprise at least one of:
a transfer element; an aerosol-cooling element; a spacer
element; and a mouthpiece. The one or more further com-
ponents may be arranged coaxially with the combustible
heat source and the aerosol-forming substrate. The one
or more further components may be arranged proximal
to the aerosol-forming substrate. The one or more further
components may be arranged in any suitable order. The
aerosol-generating article may further comprise: a trans-
fer element adjacent to the proximal end of the aerosol-
forming substrate; an aerosol-cooling element adjacent
to the proximal end of the transfer element; a spacer el-
ement adjacent to the proximal end of the aerosol-cooling
element; and a mouthpiece adjacent to the proximal end
of the spacer element.
[0119] As used herein the terms ’proximal’ and ’distal’
are used to describe the relative positions of compo-
nents, or portions of components, of aerosol-generating
articles according to invention. The proximal end of a
component of the aerosol-generating article is the end
of that component that is nearest the mouth end of the
aerosol-generating article and the distal end of a com-
ponent of the aerosol-generating article is the end of the
component that is furthest from the mouth end of the
aerosol-generating article. Typically the combustible
heat source is arranged at the distal end of the aerosol-
generating article.
[0120] According to a second aspect of the present
invention, there is provided a method of forming an aer-
osol-generating article according to the first aspect of the
present invention. The method comprises: arranging a
combustible heat source to heat an aerosol-forming sub-
strate; providing one or more airflow pathways along
which air may be drawn through the aerosol-generating
article for inhalation by a user, isolating the combustible
heat source from the one or more airflow pathways such
that, in use, air drawn through the aerosol-generating
article along the one or more airflow pathways does not
directly contact the combustible heat source; and circum-
scribing at least part of the length of the combustible heat
source with at least one layer of fibre-reinforced aerogel.
[0121] In some embodiments, the step of circumscrib-
ing at least a portion of the length of the combustible heat
source with at least one layer of fibre-reinforced aerogel
may comprise: providing a strip of fibre-reinforced aero-
gel having opposing ends; wrapping the strip around the
combustible heat source such that the combustible heat

source is circumscribed by at least one layer of fibre-
reinforced aerogel; overlapping the opposing ends of the
strip; and securing together the overlapping ends to se-
cure the at least one layer of fibre-reinforced aerogel to
the combustible heat source.
[0122] The overlapping ends of the strip of fibre-rein-
forced aerogel may be secured together using any suit-
able means. For example, the overlapping ends of the
strip of fibre-reinforced aerogel may be secured together
using adhesive. Suitable adhesives should have high
temperature resistance and include silica glue.
[0123] In some embodiments, the step of circumscrib-
ing at least a portion of the length of the combustible heat
source with at least one layer of fibre-reinforced aerogel
may comprise: providing a strip fibre-reinforced aerogel
having opposing ends; applying an layer of adhesive to
one side of the strip at least at each of the opposing ends;
arranging the strip with the adhesive layer facing the com-
bustible heat source; wrapping the strip around the com-
bustible heat source such that at least a portion of the
length of the combustible heat source is circumscribed
by at least one layer of fibre-reinforced aerogel; abutting
the opposing ends of the strip without overlapping the
opposing ends; and securing the strip to the combustible
heat source with the adhesive layer.
[0124] In some embodiments, the at least one layer of
fibre-reinforced aerogel may be laminated with an addi-
tional layer, such as a layer of cigarette paper. The at
least one layer of fibre-reinforced aerogel may be lami-
nated with the additional layer before the at least one
layer of fibre-reinforced aerogel is applied to the com-
bustible heat source. A strip of the co-laminated paper
comprising the at least one layer of fibre-reinforced aero-
gel and the additional layer may be wrapped around the
combustible heat source in the same manner as the strip
of fibre-reinforced aerogel. In some embodiments, the
co-laminated paper may be arranged such that the at
least one layer of fibre-reinforced aerogel faces the com-
bustible heat source. In other words, the at least one
layer of fibre-reinforced aerogel may be arranged radially
inwards of the additional layer. In some embodiments,
the co-laminated paper may be arranged such that the
additional layer faces the combustible heat source.
[0125] The invention will be further described, by way
of example only, with reference to the accompanying
drawings in which:

Figure 1 shows a schematic representation of a first
embodiment of an aerosol-generating article accord-
ing to the present invention comprising a blind com-
bustible heat source;
Figure 2 shows the temperature profile of the aero-
sol-generating article of Figure 1 at a first position;
Figure 3 shows the temperature profile of the aero-
sol-generating article of Figure 1 at a second posi-
tion;
Figure 4 shows the temperature profile of the aero-
sol-generating article of Figure 1 at a third position;
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and
Figure 5 shows a schematic representation of a sec-
ond embodiment of an aerosol-generating article ac-
cording to the present invention comprising a non-
blind combustible heat source.

[0126] Figure 1 shows a schematic representation of
an aerosol-generating article 2. The aerosol-generating
article 2 comprises a combustible heat source 3. The
combustible heat source 3 comprises a substantially cir-
cularly cylindrical body of carbonaceous material, having
a length of about 10 millimetres. The combustible heat
source 3 is a blind heat source. In other words, the com-
bustible heat source 3 does not comprise any air chan-
nels extending therethrough.
[0127] The aerosol-generating article 2 further com-
prises an aerosol-forming substrate 4. The aerosol-form-
ing substrate 4 is arranged at a proximal end of the com-
bustible heat source 3. The aerosol-forming substrate 4
comprises a substantially circularly cylindrical plug of to-
bacco material 18 circumscribed by filter plug wrap 19.
[0128] A non-combustible, substantially air imperme-
able first barrier 6 is arranged between the proximal end
of the combustible heat source 3 and a distal end of the
aerosol-forming substrate 4. The first barrier 6 comprises
a disc of aluminium foil. The first barrier 6 also forms a
heat-conducting member between the combustible heat
source 3 and the aerosol-forming substrate 4, for con-
ducting heat from the proximal face of the combustible
heat source 3 to the distal face of the aerosol-forming
substrate 4.
[0129] A heat-conducting element 9 circumscribes a
proximal portion of the combustible heat source 3 and a
distal portion of the aerosol-forming substrate 4. The
heat-conducting element 9 comprises a tube of alumin-
ium foil. The heat-conducting element 9 is in direct con-
tact with the proximal portion of the combustible heat
source 3 and the filter plug wrap 19 of the aerosol-forming
substrate 4.
[0130] The aerosol-generating article 2 further com-
prises various other components arranged proximal to
the aerosol-forming substrate 4, including: a transfer el-
ement 11 arranged at the proximal end of the aerosol-
forming substrate 4; an aerosol-cooling element 12 ar-
ranged at the proximal end of the transfer element 11; a
spacer element 13 arranged at the proximal end of the
aerosol-cooling element 11; and a mouthpiece 10 ar-
ranged at a proximal end of the spacer element 13.
[0131] The components of the aerosol-generating ar-
ticle 2 are wrapped in a layer of cigarette paper 7. The
layer of cigarette paper 7 circumscribes the heat con-
ducting element 9, but does not extend beyond the distal
end of the heat conducting element 9, over the distal
portion of the combustible heat source 3.
[0132] In accordance with the present invention, the
aerosol-generating article 2 further comprises a layer of
fibre-reinforced aerogel 5. The layer of fibre-reinforced
aerogel 5 circumscribes substantially the length of the

combustible heat source 3 and a distal portion of the layer
of cigarette paper 7, the heat-conducting element 9 and
the aerosol-forming substrate 4. In other words, the layer
of fibre-reinforced aerogel 5 is the radially outer layer at
the distal end of the aerosol-generating article 2.
[0133] The layer of fibre-reinforced aerogel 5 compris-
es a silica aerogel and a fibrous material comprising con-
tinuous filament glass fibres. The fibre-reinforced aerogel
comprises about 35 percent by weight of synthetic amor-
phous silica, about 15 percent by weight of methylsilylat-
ed silica and about 45 percent by weight of continuous
filament glass fibres.
[0134] A plurality of air inlets 8 are arranged at the aer-
osol-forming substrate 4 to allow ambient air to be drawn
into the aerosol-generating article 2. The air inlets 8 com-
prise a plurality of perforations through the layer of cig-
arette paper 7 and the underlying layer of plug wrap 19
that circumscribes the aerosol-forming substrate 4. The
air inlets 8 are arranged between the distal face and the
proximal face of the aerosol-forming substrate 4.
[0135] When a user draws on the mouthpiece 10 of
the aerosol-generating article 2, ambient air may be
drawn into the aerosol-generating article 2 through the
air inlets 8. The air drawn into the aerosol-generating
article 2 may flow along an airflow pathway of the aerosol-
generating article 2, from the air inlets 8, through the aer-
osol-forming substrate 4, the transfer element 11, the
cooling element 12 and the spacer element 13 to the
mouthpiece 10, and out of the mouthpiece 10 to the user
for inhalation. The general direction of the airflow through
the aerosol-generating article 2 is indicated by the ar-
rows.
[0136] In use, a user may ignite the combustible heat
source 3 by exposing the combustible heat source 3 to
an external heat source, such as a lighter. The combus-
tible heat source 3 may ignite and combust and heat may
be transferred from the combustible heat source 3 to the
aerosol-forming substrate 4, via conduction through the
heat-conducting member 6 and the heat-conducting el-
ement 9. Volatile components of the heated aerosol-
forming substrate 4 may be vaporised. A user may draw
on the mouthpiece 10 of the aerosol-generating article
2, drawing ambient air into the airflow pathway of the
aerosol-generating article 2, through the air inlets 8. The
vapour from the heated aerosol-forming substrate 4 may
be entrained in the air drawn through the aerosol-forming
substrate 4 and may be drawn with the air towards the
mouthpiece 10. As the vapour is drawn towards the
mouthpiece 10, the vapour may cool to form an aerosol.
The aerosol may be drawn out of the mouthpiece 10 and
be delivered to the user for inhalation.
[0137] It will be appreciated that the substantially air-
impermeable first barrier 6 inhibits air being drawn
through the combustible heat source 3 and into the aer-
osol-forming substrate 4. As such, the first barrier 6 sub-
stantially isolates the airflow pathway of the aerosol-gen-
erating article 2 from the combustible heat source 3.
[0138] In this embodiment, the layer of fibre-reinforced
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aerogel 5 extends over a minor portion of the distal end
of the aerosol-forming substrate 4. As such, the layer of
fibre-reinforced aerogel 5 is spaced from the air inlets 8.
This spacing substantially isolates the layer of fibre-re-
inforced aerogel 5 from the air inlets 8, such that air drawn
through the airflow pathway of the aerosol-generating
article 2 does not come into contact with the layer of fibre-
reinforced aerogel 5.
[0139] It will be appreciated that in some embodiments,
the layer of fibre-reinforced aerogel may be in close prox-
imity to the air inlets. In these embodiments, portions of
the layer of fibre-reinforced aerogel that are in close prox-
imity to the air inlets may be coated in a material sub-
stantially impermeable to fibers and particles. This may
substantially isolate the portions of the layer of fibre-re-
inforced aerogel that are in close proximity to the air in-
lets, such that air drawn through the airflow pathway of
the aerosol-generating article does not come into contact
with the layer of fibre-reinforced aerogel.
[0140] Experimental data was collected to determine
the temperature of combustible heat sources and aero-
sol-forming substrates of various aerosol-generating ar-
ticles similar to the aerosol-generating article 2 shown in
Figure 1 over the period of combustion of the combustible
heat source. Each of the aerosol-generating articles test-
ed comprised a different layer of material circumscribing
substantially the length of the combustible heat source.
In particular, experimental data was collected for aerosol-
generating articles comprising a layer of non-reinforced
aerogel (AeroZero® produced by Blueshift International
Materials, Inc.) circumscribing substantially the length of
the combustible heat source, a layer of fibre-reinforced
aerogel (Pyrogel® XT-F produced by Aspen Aerogels,
Inc.) circumscribing substantially the length of the com-
bustible heat source and no layer of material circumscrib-
ing substantially the length of the combustible heat
source. Figures 2-4 show graphs of the experimental
measurements of temperature over time at three different
locations of the various aerosol-generating articles.
[0141] Figure 2 shows the temperature measured at a
position 2 millimetres from the distal end of the combus-
tible heat source, which corresponds to position T1 shown
in Figure 1. In other words, Figure 2 shows the temper-
ature at the distal end of the combustible heat source.
[0142] Figure 3 shows the temperature measured at a
position 5 millimetres from the distal end of the combus-
tible heat source, which corresponds to position T2
shown in Figure 1. In other words, Figure 3 shows the
temperature approximately half way along the length of
the combustible heat source.
[0143] Figure 4 shows the temperature measured at a
position 11 millimetres from the distal end of the com-
bustible heat source, which corresponds to position T3
in Figure 1. In other words, Figure 4 shows the temper-
ature at the distal end of the aerosol-forming substrate.
[0144] All of the temperature profiles were measured
using electronic temperature probes that were inserted
approximately 2 millimetres deep into the relevant com-

ponents of the aerosol-generating articles.
[0145] In Figures 2, 3 and 4, the "AeroZero" line, la-
belled as 20, shows the temperature profile of the aero-
sol-generating article with a layer of non-reinforced aero-
gel circumscribing substantially the length of the com-
bustible heat source.
[0146] In Figures 2, 3 and 4, the "Pyrogel XTF" line,
labelled as 21, shows the temperature profile of the aer-
osol-generating article with a layer of fibre-reinforced
aerogel circumscribing substantially the length of the
combustible heat source, in accordance with the present
invention.
[0147] In Figures 2, 3 and 4, the "SMAR" line, labelled
as 22, shows the temperature profile of the aerosol-gen-
erating article with no layer of material circumscribing
substantially the length of the combustible heat source.
[0148] It is desirable for the aerosol-generating articles
having a layer of material circumscribing substantially
the length of the aerosol-generating article to exhibit tem-
peratures profiles substantially similar to or exceeding
the temperature profile of the aerosol-generating article
with no layer of material circumscribing substantially the
length of the combustible heat source, labelled as 22.
This indicates that the layer of material does not substan-
tially inhibit combustion of the combustible heat source.
[0149] As shown in Figures 2, 3 and 4, the temperature
20 of the aerosol-generating article having the layer of
non-reinforced aerogel circumscribing substantially the
length of the combustible heat source is below the tem-
perature 22 of the aerosol-generating article with no layer
of material circumscribing substantially the length of the
combustible heat source at all three locations of the aer-
osol-generating article for the entire combustion time of
the combustible heat source.
[0150] Surprisingly, as shown in Figures 2, 3 and 4,
the temperature 21 of the aerosol-generating article hav-
ing the layer of fibre-reinforced aerogel circumscribing
substantially the length of the combustible heat source
is substantially similar to the temperature 22 of the aer-
osol-generating article with no layer of material circum-
scribing substantially the length of the combustible heat
source at all three locations of the aerosol-generating
article for the majority of the combustion time of the com-
bustible heat source. Moreover, the temperature 21 of
the aerosol-generating article having the layer of fibre-
reinforced aerogel circumscribing substantially the
length of the combustible heat source actually exceeds
the temperature 22 of the aerosol-generating article with
no layer of material circumscribing substantially the
length of the combustible heat source at all three loca-
tions of the aerosol-generating article at the end of the
aerosol-generating experience.
[0151] This surprising result indicates that providing at
least one layer of fibre-reinforced aerogel circumscribing
substantially the length of the combustible heat source
advantageously does not substantially impede combus-
tion of the combustible heat source. In fact, providing the
layer of fibre-reinforced aerogel may increase the tem-
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perature of the combustible heat source towards the end
of the combustion time of the combustible heat source,
which may extend the length of time that aerosol is gen-
erated by the aerosol-generating article, and thereby ex-
tend the aerosol-generating experience for the user.
[0152] Aerosol-generating articles according to the in-
vention were tested by observing their effect from placing
them on Whatmann papers after the heat source was
ignited. For example, the aerosol-generating articles
were conditioned for 24 hours at about 23 °C 6 3°C and
55%65% relative humidity. The conditioned aerosol-
generating articles were lit, using an electric lighter, and
left to combust for a period of 3 minutes. After 3 minutes,
the aerosol-generating articles were placed on a stack
of Whatmann papers for a period of 8 minutes. After 8
minutes, the Whatmann papers were inspected. It was
observed that the aerosol-generating article having the
layer of fibre-reinforced aerogel circumscribing substan-
tially the length of the combustible heat source did not
produce a hole in any of the Whatmann papers and pro-
duced a small area of browning in the top paper. This
result shows that having the layer of fibre-reinforced
aerogel circumscribing substantially the length of the
combustible heat source reduces the surface tempera-
ture proximate to the heat source.
[0153] A schematic representation of a second embod-
iment of an aerosol-generating article according to the
present invention is shown in Figure 5. The aerosol-gen-
erating article 102 is substantially similar to the aerosol-
generating article 2 shown in Figure 1. The aerosol-gen-
erating article 102 comprises a combustible heat source
103, an aerosol-forming substrate 104, a layer of fibre-
reinforced aerogel 105 and a layer of cigarette paper 107
arranged similarly to the corresponding components of
the aerosol-generating article 102 shown in Figure 1.
However, combustible heat source 103 is a non-blind
heat source. The non-blind heat source 103 comprises
an annular body 115 of carbonaceous material having a
passage 116 extending between the distal end face and
the proximal end face. The passage 116 forms part of
the airflow pathway through the aerosol-generating arti-
cle 102 and enables air to be drawn from the proximal
end of the aerosol-generating article 102, through the
combustible heat source 103, and to the aerosol-forming
substrate 104. The layer of fibre-reinforced aerogel 105
is spaced from the airflow pathway through the aerosol-
generating article 102 such that air drawn through the
airflow pathway does not come into contact with the layer
of fibre-reinforced aerogel 105.
[0154] A non-combustible, substantially air imperme-
able, first barrier 106 is arranged between the proximal
end of the combustible heat source 103 and the distal
end of the aerosol-forming substrate 104, similar to the
first barrier 6 described above in relation to Figure 1. How-
ever, unlike the first barrier 6 described above, the first
barrier 106 includes an aperture 120, aligned with the
passage 116, to enable air to pass from the passage 116
to the aerosol-forming substrate 104.

[0155] A non-combustible, substantially air imperme-
able, second barrier 117 is coated on the inner surface
of the passage 116. The second barrier 117 isolates air
passing through the passage 116 from the combustible
heat source 103 and from the products of combustion of
the combustible heat source.
[0156] Since the combustible heat source 103 is a non-
blind heat source, the aerosol-generating article 102
does not comprise air inlets arranged at the aerosol-form-
ing substrate 104. When a user draws on the mouthpiece
of the aerosol-generating article 102, ambient air may be
drawn into the aerosol-generating article 102 through the
passage 116 through the heat source 103. The air drawn
into the aerosol-generating article 102 may flow along an
airflow pathway of the aerosol-generating article 102,
through the passage 116, through the aerosol-forming
substrate 104, the transfer element, the cooling element
and the spacer element to the mouthpiece, and out of
the mouthpiece to the user for inhalation. The general
direction of the airflow through the aerosol-generating
article 102 is indicated by the arrows.
[0157] It will be appreciated that in some embodiments
other air inlets may also be provided in the aerosol-gen-
erating article, in addition to the air passage through the
combustible heat source.
[0158] The specific embodiments described above are
intended to illustrate the invention. However, other em-
bodiments may be made without departing from the
scope of the invention as defined in the claims, and it is
understood that the specific embodiments described
above are not intended to be limiting.

Claims

1. An aerosol-generating article (2, 102) comprising:

an aerosol-forming substrate (4, 104);
a combustible heat source (3, 103);
at least one layer of fibre-reinforced aerogel (5,
105) circumscribing at least a portion of the
length of the combustible heat source (3, 103);
one or more airflow pathways along which air
may be drawn through the aerosol-generating
article (2, 102) for inhalation by a user; and
one or more non-combustible, substantially air
impermeable barriers (6, 106, 117) between the
combustible heat source (3, 103) and the aero-
sol forming substrate (4, 104).

2. An aerosol-generating article (2, 102) according to
claim 1, wherein the at least one layer of fibre-rein-
forced aerogel (5, 105) is isolated from the one or
more airflow pathways such that, in use, air drawn
through the aerosol-generating article (2, 102) along
the one or more airflow pathways does not directly
contact the at least one layer of fibre-reinforced aero-
gel (5, 105).
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3. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the combustible heat
source (3, 103), the aerosol-forming substrate (4,
104) and the at least one layer of fibre-reinforced
aerogel (5, 105) are arranged such that the temper-
ature of the aerosol-forming substrate (4, 104) does
not exceed 375°C during the combustion of the com-
bustible heat source (3, 103).

4. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the fibre-reinforced
aerogel (5, 105) comprises less than about 80 per-
cent by weight of aerogel (5, 105).

5. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the fibre-reinforced
aerogel (5, 105) comprises at least about 20 percent
by weight of fibrous material.

6. An aerosol-generating article (2, 102) according to
claim 8, wherein the fibre-reinforced aerogel (5, 105)
comprises between about 20 percent by weight and
about 70 percent by weight of fibrous material.

7. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the fibre-reinforced
aerogel (5, 105) comprises at least one of a ceramic
fibrous material and a glass fibrous material.

8. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the at least one layer
of fibre-reinforced aerogel (5, 105) has a thickness
of between about 0.5 millimetres and about 5 milli-
metres.

9. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the non-combustible,
substantially air impermeable barrier (6, 106) be-
tween the combustible heat source (3, 103) and the
aerosol-forming substrate (4, 104) aerosol-generat-
ing article (2, 102) comprises a first barrier (6, 106)
that abuts one or both of a proximal end of the com-
bustible heat source (3, 103) and a distal end of the
aerosol-forming substrate (4, 104).

10. An aerosol-generating article (2) according any pre-
ceding claim, wherein the one or more airflow path-
ways comprise one or more air inlets (8) arranged
between a proximal end of the combustible heat
source (3) and a proximal end of the aerosol-gener-
ating article (2) such that air may be drawn into the
one or more airflow pathways of the aerosol-gener-
ating article (2) though the one or more air inlets (8),
without passing through the combustible heat source
(3).

11. An aerosol-generating article (102) according to any
preceding claim, wherein the one or more airflow

pathways comprise one or more airflow channels
(116) along the combustible heat source (103) and
the non-combustible, substantially air impermeable,
barrier (106) between the combustible heat source
(103) and the one or more airflow channels further
comprises a second barrier (117) between the com-
bustible heat source (103) and the one or more air-
flow channels of the combustible heat source (103).

12. An aerosol-generating article (2, 102) according to
any preceding claim, wherein the aerosol-generating
article (2, 102) further comprises one or more addi-
tional layers circumscribing at least a proximal por-
tion of the combustible heat source (3, 103) and a
distal portion of the aerosol-forming substrate (4,
104), the one or more additional layers comprising
at least one of:

a heat-conducting element (9) to transfer heat
from the combustible heat source (3, 103) to the
aerosol-forming substrate (4, 104), and
a layer of cigarette paper (7, 107).

13. An aerosol-generating article (2, 102) according to
claim 12, wherein the at least one layer of fibre-re-
inforced aerogel (5, 105) is a radially outer layer,
overlying at least a portion of the one or more addi-
tional layers.

14. A method of forming an aerosol-generating article
(2, 102) according to claims 1 to 13, the method com-
prising:

arranging a combustible heat source (3, 103) to
heat an aerosol-forming substrate (4, 104);
providing one or more airflow pathways along
which air may be drawn through the aerosol-
generating article (2, 102) for inhalation by a us-
er, and
isolating the combustible heat source (3, 103)
from the one or more airflow pathways such that,
in use, air drawn through the aerosol-generating
article (2, 102) along the one or more airflow
pathways does not directly contact the combus-
tible heat source (3, 103); and
circumscribing at least a portion of the length of
the combustible heat source (3, 103) with at
least one layer of fibre-reinforced aerogel (5,
105).

15. A method of forming an aerosol-generating article
(2, 102) according to claim 14, wherein circumscrib-
ing at least a portion of the length of the combustible
heat source (3, 103) with at least one layer of fibre-
reinforced aerogel (5, 105) comprises:

providing a strip of fibre-reinforced aerogel (5,
105) having opposing ends;
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wrapping the strip around the combustible heat
source (3, 103) such that the combustible heat
source (3, 103) is circumscribed by at least one
layer of fibre-reinforced aerogel (5, 105);
overlapping the opposing ends of the strip; and
securing together the overlapping ends to se-
cure the at least one layer of fibre-reinforced
aerogel (5, 105) to the combustible heat source
(3, 103).

Patentansprüche

1. Aerosolerzeugender Artikel (2, 102), aufweisend:

ein aerosolbildendes Substrat (4, 104);
eine brennbare Wärmequelle (3, 103);
mindestens eine Schicht aus faserverstärktem
Aerogel (5, 105), die mindestens einen Ab-
schnitt der Länge der brennbaren Wärmequelle
(3, 103) abgrenzt;
einen oder mehrere Luftstromwege, entlang de-
rer Luft zur Inhalation durch einen Benutzer
durch den aerosolerzeugenden Artikel (2, 102)
gezogen werden kann; und
eine oder mehrere nicht brennbare im Wesent-
lichen luftundurchlässige Sperren (6, 106, 117)
zwischen der brennbaren Wärmequelle (3, 103)
und dem aerosolbildenden Substrat (4, 104).

2. Aerosolerzeugender Artikel (2, 102) nach Anspruch
1, wobei die mindestens eine Schicht aus faserver-
stärktem Aerogel (5, 105) von dem einen oder den
mehreren Luftstromwegen derart isoliert ist, dass
beim Gebrauch die durch den aerosolerzeugenden
Artikel (2, 102) entlang des einen oder der mehreren
Luftstromwege gezogene Luft die mindestens eine
Schicht aus faserverstärktem Aerogel (5, 105) nicht
direkt kontaktiert.

3. Aerosolerzeugender Gegenstand (2, 102) nach ei-
nem der vorstehenden Ansprüche, wobei die brenn-
bare Wärmequelle (3, 103), das aerosolbildende
Substrat (4, 104) und die mindestens eine Schicht
aus faserverstärktem Aerogel (5, 105) derart ange-
ordnet sind, dass die Temperatur des aerosolbilden-
den Substrats (4, 104) während der Verbrennung
der brennbaren Wärmequelle (3, 103) 375 °C nicht
überschreitet.

4. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei das faserverstärkte
Aerogel (5, 105) weniger als ungefähr 80 Gewichts-
prozent Aerogel (5, 105) aufweist.

5. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei das faserverstärkte
Aerogel (5, 105) mindestens ungefähr 20 Gewichts-

prozent Fasermaterial aufweist.

6. Aerosolerzeugender Artikel (2, 102) nach Anspruch
8, wobei das faserverstärkte Aerogel (5, 105) zwi-
schen ungefähr 20 Gewichtsprozent und ungefähr
70 Gewichtsprozent Fasermaterial aufweist.

7. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei das faserverstärkte
Aerogel (5, 105) mindestens eines aus einem kera-
mischen Fasermaterial und einem Glasfasermateri-
al aufweist.

8. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei die mindestens ei-
ne Schicht aus faserverstärktem Aerogel (5, 105)
eine Dicke zwischen ungefähr 0,5 Millimeter und un-
gefähr 5 Millimeter aufweist.

9. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei die nicht brennba-
re, im Wesentlichen luftundurchlässige Sperre (6,
106) zwischen der brennbaren Wärmequelle (3,
103) und dem aerosolbildenden Substrat (4, 104)
des aerosolerzeugenden Artikels (2, 102) eine erste
Sperre (6, 106) aufweist, die an einem oder beiden
von einem proximalen Ende der brennbaren Wär-
mequelle (3, 103) und einem distalen Ende des ae-
rosolbildenden Substrats (4, 104) anliegt.

10. Aerosolerzeugender Artikel (2) nach einem der vor-
stehenden Ansprüche, wobei der eine oder die meh-
reren Luftstromwege einen oder mehrere Lufteinläs-
se (8) aufweisen, die zwischen einem proximalen
Ende der brennbaren Wärmequelle (3) und einem
proximalen Ende des aerosolerzeugenden Artikels
(2) derart angeordnet sind, dass Luft in den einen
oder die mehreren Luftstromwege des aerosoler-
zeugenden Artikels (2) durch den einen oder die
mehreren Lufteinlässe (8) gezogen werden kann,
ohne durch die brennbare Wärmequelle (3) zu strö-
men.

11. Aerosolerzeugender Artikel (102) nach einem der
vorstehenden Ansprüche, wobei der eine oder die
mehreren Luftstromwege einen oder mehrere Luft-
stromkanäle (116) entlang der brennbaren Wärme-
quelle (103) aufweist und die nicht brennbare im We-
sentlichen luftundurchlässige Sperre (106) zwi-
schen der brennbaren Wärmequelle (103) und dem
einen oder den mehreren Luftstromkanälen weiter
eine zweite Sperre (117) zwischen der brennbaren
Wärmequelle (103) und dem einen oder den meh-
reren Luftstromkanälen der brennbaren Wärme-
quelle (103) aufweist.

12. Aerosolerzeugender Artikel (2, 102) nach einem der
vorstehenden Ansprüche, wobei der aerosolerzeu-
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gende Artikel (2, 102) weiter eine oder mehrere zu-
sätzliche Schichten aufweist, die mindestens einen
proximalen Abschnitt der brennbaren Wärmequelle
(3, 103) und einen distalen Abschnitt des aerosole-
rzeugenden Substrats (4, 104) abgrenzen, wobei die
eine oder die mehreren zusätzlichen Schichten min-
destens eines aufweisen von:

einem wärmeleitenden Element (9) zum Über-
tragen von Wärme von der brennbaren Wärme-
quelle (3, 103) auf das aerosolbildende Substrat
(4, 104) und
einer Schicht aus Zigarettenpapier (7, 107).

13. Aerosolerzeugender Artikel (2, 102) nach Anspruch
12, wobei die mindestens eine Schicht aus faserver-
stärktem Aerogel (5, 105) eine radial äußere Schicht
ist, die mindestens über einem Abschnitt der einen
oder der mehreren zusätzlichen Schichten liegt.

14. Verfahren zum Bilden eines aerosolerzeugenden
Artikels (2, 102) nach den Ansprüchen 1 bis 13, wo-
bei das Verfahren aufweist:

Anordnen einer brennbaren Wärmequelle (3,
103), um ein aerosolbildendes Substrat (4, 104)
zu erwärmen;
Bereitstellen eines oder mehrerer Luftstromwe-
ge, entlang derer Luft zur Inhalation durch einen
Benutzer durch den aerosolerzeugenden Artikel
(2, 102) gezogen werden kann; und Isolieren
der brennbaren Wärmequelle (3, 103) von dem
einen oder den mehreren Luftstromwegen, so-
dass beim Gebrauch die durch den aerosoler-
zeugenden Artikel (2, 102) entlang des einen
oder der mehreren Luftstromwege gezogene
Luft die brennbare Wärmequelle (3, 103) nicht
direkt kontaktiert; und Abgrenzen von mindes-
tens einem Abschnitt der Länge der brennbaren
Wärmequelle (3, 103) mit mindestens einer
Schicht aus faserverstärktem Aerogel (5, 105).

15. Verfahren zum Bilden eines aerosolerzeugenden
Artikels (2, 102) nach Anspruch 14, wobei das Ab-
grenzen von mindestens einem Abschnitt der Länge
der brennbaren Wärmequelle (3, 103) mit mindes-
tens einer Schicht aus faserverstärktem Aerogel (5,
105) aufweist:

Bereitstellen eines Streifens aus faserverstärk-
tem Aerogel (5, 105) mit gegenüberliegenden
Enden;
Hüllen des Streifens um die brennbare Wärme-
quelle (3, 103), sodass die brennbare Wärme-
quelle (3, 103) durch mindestens eine Schicht
aus faserverstärktem Aerogel (5, 105) abge-
grenzt wird;
Überlappen der gegenüberliegenden Enden

des Streifens; und
Befestigen der überlappenden Enden aneinan-
der, um die mindestens eine Schicht aus faser-
verstärktem Aerogel (5, 105) an der brennbaren
Wärmequelle (3, 103) zu befestigen.

Revendications

1. Article de génération d’aérosol (2, 102) comprenant :

un substrat formant aérosol (4, 104) ;
une source de chaleur combustible (3, 103) ;
au moins une couche d’aérogel renforcé à fibres
(5, 105) entourant au moins une partie de la lon-
gueur de la source de chaleur combustible (3,
103) ;
un ou plusieurs trajets d’écoulement d’air le long
desquelles l’air peut être aspiré à travers l’article
de génération d’aérosol (2, 102) pour être inhalé
par un utilisateur ; et
une ou plusieurs barrières non combustibles,
sensiblement imperméables à l’air (6, 106, 117)
entre la source de chaleur combustible (3, 103)
et le substrat formant aérosol (4, 104).

2. Article de génération d’aérosol (2, 102) selon la re-
vendication 1, dans lequel l’au moins une couche
d’aérogel renforcé à fibres (5, 105) est isolée de l’une
ou plusieurs trajets d’écoulement d’air de telle sorte
que, lors de l’utilisation, l’air aspiré à travers l’article
de génération d’aérosol (2, 102) le long de l’une ou
plusieurs trajets d’écoulement d’air n’entre pas di-
rectement en contact avec l’au moins une couche
d’aérogel renforcé à fibres (5, 105).

3. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel la source de chaleur combustible (3, 103), le
substrat formant aérosol (4, 104) et l’au moins une
couche d’aérogel renforcé à fibres (5, 105) sont
agencés de telle sorte que la température du subs-
trat formant aérosol (4, 104) ne dépasse pas 375 °C
pendant la combustion de la source de chaleur com-
bustible (3, 103).

4. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel l’aérogel renforcé à fibres (5, 105) comprend
moins d’environ 80 pour cent en poids d’aérogel (5,
105).

5. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel l’aérogel renforcé à fibres (5, 105) comprend
au moins environ 20 pour cent en poids de matière
fibreuse.
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6. Article de génération d’aérosol (2, 102) selon la re-
vendication 8, dans lequel l’aérogel renforcé à fibres
(5, 105) comprend entre environ 20 pour cent en
poids et environ 70 pour cent en poids de matériau
fibreux.

7. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel l’aérogel renforcé à fibres (5, 105) comprend
au moins un matériau fibreux en céramique et un
matériau fibreux en verre.

8. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel l’au moins une couche d’aérogel renforcé à
fibres (5, 105) a une épaisseur comprise entre envi-
ron 0,5 millimètre et environ 5 millimètres.

9. Article de génération d’aérosol (2, 102) selon l’une
quelconque des revendications précédentes, dans
lequel la barrière non combustible, sensiblement im-
perméable à l’air (6, 106) entre la source de chaleur
combustible (3, 103) et le substrat formant aérosol
(4, 104), l’article de génération d’aérosol (2, 102)
comprend une première barrière (6, 106) qui bute
contre l’une ou les deux d’une extrémité proximale
de la source de chaleur combustible (3, 103) et une
extrémité distale du substrat formant aérosol (4,
104).

10. Article de génération d’aérosol (2) selon l’une quel-
conque des revendications précédentes, dans le-
quel l’un ou plusieurs trajets d’écoulement d’air com-
prennent une ou plusieurs entrées d’air (8) agencées
entre une extrémité proximale de la source de cha-
leur combustible (3) et une extrémité proximale de
l’article de génération d’aérosol (2) de telle sorte que
l’air puisse être aspiré dans une ou plusieurs trajets
d’écoulement d’air de l’article de génération d’aéro-
sol (2) à travers l’une ou plusieurs entrées d’air (8),
sans passer par la source de chaleur combustible
(3).

11. Article de génération d’aérosol (102) selon l’une
quelconque des revendications précédentes, dans
lequel l’un ou plusieurs trajets d’écoulement d’air
comprennent un ou plusieurs canaux d’écoulement
d’air (116) le long de la source de chaleur combus-
tible (103) et la barrière non combustible, sensible-
ment imperméable à l’air (106) entre la source de
chaleur combustible (103) et l’un ou plusieurs ca-
naux d’écoulement d’air, comprenant en outre une
deuxième barrière (117) entre la source de chaleur
combustible (103) et l’un ou plusieurs canaux
d’écoulement d’air de la source de chaleur combus-
tible (103).

12. Article de génération d’aérosol (2, 102) selon l’une

quelconque des revendications précédentes, dans
lequel l’article de génération d’aérosol (2, 102) com-
prend en outre une ou plusieurs couches supplé-
mentaires entourant au moins une partie proximale
de la source de chaleur combustible (3, 103) et une
partie distale du substrat formant aérosol (4, 104),
l’une ou plusieurs couches supplémentaires com-
prenant au moins l’une parmi:

un élément thermoconducteur (9) pour transfé-
rer la chaleur de la source de chaleur combus-
tible (3, 103) au substrat formant aérosol (4,
104), et
une couche de papier à cigarette (7, 107).

13. Article de génération d’aérosol (2, 102) selon la re-
vendication 12, dans lequel l’au moins une couche
d’aérogel renforcé à fibres (5, 105) est une couche
radialement extérieure, chevauchant au moins une
partie de l’une ou plusieurs couches supplémentai-
res.

14. Procédé de formation d’un article de génération
d’aérosol (2, 102) selon les revendications 1 à 13,
le procédé comprenant :

la disposition d’une source de chaleur combus-
tible (3, 103) pour chauffer un substrat formant
aérosol (4, 104) ;
la fourniture d’un ou plusieurs trajets d’écoule-
ment d’air le long desquels de l’air peut être as-
piré à travers l’article de génération d’aérosol
(2, 102) pour l’inhalation par un utilisateur, et
l’isolation de la source de chaleur combustible
(3, 103) de l’une ou plusieurs trajets d’écoule-
ment d’air de telle sorte que, lors de l’utilisation,
l’air aspiré à travers l’article de génération d’aé-
rosol (2, 102) le long de l’une ou plusieurs trajets
d’écoulement d’air n’entre pas directement en
contact avec la source de chaleur combustible
(3, 103) ; et
entourer au moins une partie de la longueur de
la source de chaleur combustible (3, 103) avec
au moins une couche d’aérogel renforcé à fibres
(5, 105).

15. Procédé de formation d’un article de génération
d’aérosol (2, 102) selon la revendication 14, dans
lequel entourer au moins une partie de la longueur
de la source de chaleur combustible (3, 103) avec
au moins une couche d’aérogel renforcé à fibres (5,
105) comprend :

la fourniture d’une bande d’aérogel renforcé à
fibres (5, 105) ayant des extrémités opposées ;
l’enroulement de la bande autour de la source
de chaleur combustible (3, 103) de telle sorte
que la source de chaleur combustible (3, 103)
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soit entourée par au moins une couche d’aéro-
gel renforcé à fibres (5, 105) ;
le chevauchement des extrémités opposées de
la bande ; et
la fixation des extrémités chevauchantes pour
fixer l’au moins une couche d’aérogel renforcé
à fibres (5, 105) à la source de chaleur combus-
tible (3, 103).
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