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(57) Abstract: An acrosol-generating rod (10) for producing an inhalable acrosol upon heating
1 24 1 6 comprises: a first acrosol-generating segment (12) comprising a first acrosol-generating substrate,

wherein the first acrosol-generating substrate comprises a tobacco material and an acrosol former;

20 a second acrosol-gencrating segment (14) at a location upstream of the first acrosol-gencrating
segment; and a wrapper (22) circumscribing at least the first acrosol-generating segment and the
second acrosol-gencrating segment. The second acrosol-generating segment (14)comprises a plug

10 of a porous substrate. At least a core portion (24) of the plug comprises an acrosol-generating
medium or a flavourant or both. A pernipheral portion (26) of the plug (18) surrounding the core
portion (24) 1s substantially free of acrosol-gencrating medium or flavourant. The acrosol-gener-

FI(GG. 1A ating rod provides satisfactory acrosol delivery at lower temperatures, countering the "cold puif”

or "empty pull” effect.
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AEROSOL-GENERATING ROD WITH MULTIPLE AEROSOL-GENERATING SEGMENTS

The present invention relates to an aerosol-generating article comprising an aerosol-
generating substrate and adapted to produce an inhalable aerosol upon heating.

Aerosol-generating articles In which an aerosol-generating substrate, such as a
tobacco-containing substrate, I1s heated rather than combusted, are known In the art.
Typically, in such heated smoking articles an aerosol is generated by the transfer of heat from
a heat source to a physically separate aerosol-generating substrate or material, which may be
located In contact with, within, around, or downstream of the heat source. During use of the
aerosol-generating article, volatile compounds are released from the aerosol-generating
substrate by heat transfer from the heat source and are entrained in air drawn through the
aerosol-generating article. As the released compounds cool, they condense to form an
aerosol.

A number of prior art documents disclose aerosol-generating devices for consuming
aerosol-generating articles. Such devices include, for example, electrically heated aerosol-
generating devices in which an aerosol i1s generated by the transfer of heat from one or more
electrical heater elements of the aerosol-generating device to the aerosol-generating
substrate of a heated aerosol-generating article. For example, electrically heated aerosol-
generating devices have been proposed that comprise an internal heater blade which iIs
adapted to be inserted Iinto the aerosol-generating substrate. As an alternative, inductively
heatable aerosol-generating articles comprising an aerosol-generating substrate and a
susceptor arranged within the aerosol-generating substrate have been proposed by WO
2015/176898. A further alternative has been described in WO 2020/115151, which discloses
an aerosol-generating article used in combination with an external heating system comprising
one or more heating elements arranged around the periphery of the aerosol-generating article.
For example, external heating elements may be provided in the form of flexible heating folls
on a dielectric substrate, such as polyimide.

Aerosol-generating articles in which a tobacco-containing substrate i1s heated rather
than combusted present a number of challenges that were not encountered with conventional
smoking articles.

First of all, tobacco-containing substrates are typically heated to significantly lower
temperatures compared with the temperatures reached by the combustion front In a
conventional cigarette. This may have an impact on nicotine release from the tobacco-
containing substrate and nicotine delivery to the consumer. At the same time, If the heating
temperature is increased in an attempt to boost nicotine delivery, then the aerosol generated
typically needs to be cooled to a greater extent and more rapidly before it reaches the

consumer.
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Secondly, heating a tobacco-containing aerosol-generating substrate even to one such
temperature required for aerosol formation typically takes some time, and so there may be a
delay In aerosol delivery to the consumer. This phenomenon, whereby when the user initially
draws upon the article, the aerosol reaching the user may be relatively low In flavour or nicotine
content or both, Is often referred to as “cold puff’ effect or “"empty puff” effect.

One such delay may for example be detected in aerosol-generating rods and articles
wherein the aerosol-generating substrate comprises a homogenised tobacco material, since
the aerosol former and nicotine may not be especially readily available for release. In
particular, this may occur where a cast leaf homogenised tobacco material is used that has
been prepared from a slurry containing the aerosol former, as opposed to one wherein the
aerosol former has been applied (e.q., sprayed) onto the formed sheet.

It has been proposed to address this by providing two or more independent heating
zones In the device by which the aerosol-generating rod or article is heated. As this enables
different heating profiles to be implemented for different portions of the aerosol-generating
supbstrate, this may help counter the “cold puff’ effect.

It would, however, be desirable to provide a new and improved aerosol-generating rod
or article adapted to address the Initial “cold puff’ or "empty puff” effect. For example, it would
be desirable to provide a novel and improved aerosol-generating rod or article capable of more
promptly providing a satisfactory aerosol delivery to the user and enables a finer tuning of the
aerosol delivery during use, as a whole.

It would be especially desirable to provide one such novel and improved aerosol-
generating rod or article that can generate a satisfactory aerosol delivery to the user at lower
temperatures while still heating the tobacco-containing substrate for regular consumption.

It would be desirable to provide one such aerosol-generating rod or article that can be
manufactured efficiently and at high speed without the need for extensive modification of
existing equipment.

The present disclosure relates to an aerosol-generating rod for producing an inhalable
aerosol upon heating. The aerosol-generating rod may comprise a first aerosol-generating
segment. The first aerosol-generating segment may comprise a first aerosol-generating
substrate. The first aerosol-generating substrate may comprise a tobacco material and an
aerosol former. The aerosol-generating rod may comprise a second aerosol-generating
segment. The second aerosol-generating segment may be at a location upstream of the first
aerosol-generating segment. The second aerosol-generating segment may comprise a plug
of a porous substrate. At least a core portion of the plug may comprise an aerosol-generating

medium or a flavourant or both.
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The present disclosure also relates to an aerosol-generating article comprising an
aerosol-generating rod as described above, as well as to an aerosol-generating system
comprising a heating device and one such aerosol-generating article.

According to the present invention there Is provided an aerosol-generating rod for
producing an inhalable aerosol upon heating. The aerosol-generating rod comprises: a first
aerosol-generating segment comprising a first aerosol-generating substrate, wherein the first
aerosol-generating substrate comprises a tobacco material and an aerosol former; and a
second aerosol-generating segment at a location upstream of the first aerosol-generating
segment. The second aerosol-generating segment comprises a plug of a porous substrate
and wherein at least a core portion of the plug comprises an aerosol-generating medium or a
flavourant or both.

According to the present invention there Is also provided an aerosol-generating article
comprising an aerosol-generating rod as described above, as well as an aerosol-generating
system comprising a heating device and one such aerosol-generating article.

The aerosol-generating rod according to the present invention therefore provides a novel
configuration of an aerosol-generating media. This novel configuration is characterised by the
combination of two distinct aerosol-generating segments in a specific mutual arrangement.
The Inventors have found that by coupling two segments containing different aerosol-
generating substrates inherently adapted to release volatiles species upon heating In
accordance with different release profiles it Is advantageously possible to obviate the Initial
delay Iin aerosol generation and delivery often found with existing aerosol-generating articles.

Figure 3 shows qualitatively how aerosol delivery from each one of a segment containing
homogenised tobacco substrate and a plug of a porous substrate loaded with an aerosol-
generating medium or a flavourant evolves over time. As illustrated in Figure 3 by line A,
aerosol 1s released quickly from the aerosol-generating medium or flavourant in the loaded
porous substrate plug upon starting to heat a rod containing both the segment containing
homogenised tobacco substrate and the plug of loaded porous substrate. Aerosol delivery
from the loaded porous substrate rapidly reaches a maximum before decreasing almost as
rapidly. The content of aerosol species In the loaded porous substrate Is depleted relatively
quickly, and so release of aerosol from the aerosol-generating medium or a flavourant stops
after a relatively short time. On the other hand, release of aerosol from the segment containing
homogenised tobacco substrate, represented by line B, i1s initially less significant, and it is only
after release of aerosol from the aerosol-generating medium or flavourant begins to decrease
that the amount of aerosol released from the first aerosol-generating segment reaches a
comparable level. By the time release of aerosol from the loaded porous substrate has all but

stopped, release of aerosol from the segment containing homogenised tobacco substrate has
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more than doubled In intensity, and will only decrease smoothly over a longer period of time
covering the remainder of the cycle of use of the rod or article.

At any time, during use of an aerosol-generating rod or article in accordance with the
present invention, the consumer receives In effect the sum of a flow of aerosol species
released from the aerosol-generating medium or flavourant provided In the second aerosol-
generating segment and a flow of aerosol species released from the substrate of the first
aerosol-generating segment. Dotted line C in Figure 3 illustrates this effect during the initial
portion of the cycle of use of the rod or article. As can be seen In the graph, release of aerosol
from the second aerosol-generating segment compensates for the initial delay in the release
of aerosol from the first aerosol-generating segment until the latter substantially takes over.
This Is perceived by the consumer as an overall more prompt, homogenous and consistent
aerosol delivery throughout a cycle of use of the rod or article compared with existing aerosol-
generating rods and articles.

Through selection of certain aerosol-generating media or flavourants for the second
aerosol-generating segment, by adjusting the content of aerosol-generating medium or
flavourant In the second aerosol-generating segment, through a selective choice of the
tobacco-containing substrate and adjustment of the aerosol former content in the first aerosol-
generating segment, etc., it Is advantageously possible to fine tune the transition from one
aerosol source to the other.

The Inventors have found that compensation of the “cold puff” effect or "empty puff”
effect 1s felt especially when the tobacco-containing substrate of the first aerosol-generating
segment comprises a homogenised tobacco material incorporating an aerosol former.
Without wishing to be bound by theory it iIs hypothesised that this Is because the aerosol-
generating medium or flavourant in the upstream second aerosol-generating segment is more
readily available then the nicotine and aerosol former present within the tobacco-containing
substrate of the first aerosol-generating segment.

This effect may be amplified by selecting an aerosol-generating medium or flavourant in
the second aerosol-generating segment that is adapted to release aerosol species upon
heating to a temperature T2 lower than the temperature T1 to which the tobacco-containing
substrate In the first aerosol-generating segment begins to release aerosol species. In
particular, as will be discussed In more detail below, the aerosol-generating medium or
flavourant and the substrate in the first aerosol-generating segment may be selected such that
a difference between the release temperatures T1 and T2 I1s greater than a predetermined
value to enhance this effect.

Additionally or as an alternative, when an aerosol-generating article comprising a rod in
accordance with the present invention 1s used within a device equipped with independent

heating zones, heat (for example, heat generated by induction) can be supplied more quickly
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and at higher temperatures to the upstream second segment such that a first burst-like release
of aerosol can be provided to the consumer while the temperature of the bulk of the tobacco-
containing substrate In the first segment continues to be raised more gradually. As such,
when aerosol coming from the tobacco-containing substrate begins to be released at a
satisfactory rate and with desirable flavour and nicotine content, this flow provides a sustained
release of aerosol for the remainder of the use cycle.

As discussed already, the present invention provides an aerosol-generating rod for
producing an Inhalable aerosol upon heating, as well as an aerosol-generating article
comprising the rod and a system comprising an aerosol-generating device and the aerosol-
generating article.

The term "aerosol generating article” is used herein to denote an article wherein an
aerosol generating substrate Is heated to produce and deliver an inhalable aerosol to a
consumer. As used herein, the term “aerosol generating substrate” denotes a substrate
capable of releasing volatile compounds upon heating to generate an aerosol.

A conventional cigarette is lit when a user applies a flame to one end of the cigarette
and draws air through the other end. The localised heat provided by the flame and the oxygen
IN the air drawn through the cigarette causes the end of the cigarette to ignite, and the resulting
combustion generates an inhalable smoke. By contrast, in heated aerosol generating articles,
an aerosol Is generated by heating a flavour generating substrate, such as tobacco. Known
heated aerosol generating articles include, for example, electrically heated aerosol generating
articles and aerosol generating articles in which an aerosol is generated by the transfer of heat
from a combustible fuel element or heat source to a physically separate aerosol forming
material. For example, aerosol generating articles according to the invention find particular
application in aerosol generating systems comprising an electrically heated aerosol generating
device having an internal heater blade which is adapted to be inserted into the rod of aerosol
generating substrate. Aerosol generating articles of this type are described in the prior art, for
example, in EP 0822670.

As used herein, the term “"aerosol generating device” refers to a device comprising a
heater element that interacts with the aerosol generating substrate of the aerosol generating
article to generate an aerosol.

As used herein with reference to the present invention, the term “rod” Is used to denote
a generally elongate element, preferably a cylindrical element of substantially circular, oval or
elliptical cross-section.

As used herein, the term “longitudinal” refers to the direction corresponding to the main
longitudinal axis of the aerosol-generating article, which extends between the upstream and
downstream ends of the aerosol-generating article. As used herein, the terms “upstream” and

‘downstream” describe the relative positions of elements, or portions of elements, of the
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aerosol-generating article in relation to the direction in which the aerosol is transported through
the aerosol-generating article during use.

During use, air is drawn through the aerosol-generating article in the longitudinal
direction. The term “transverse” refers to the direction that is perpendicular to the longitudinal
axis. Any reference to the “cross-section” of the aerosol-generating article or a component of
the aerosol-generating article refers to the transverse cross-section unless stated otherwise.

The term “length” denotes the dimension of a component of the aerosol-generating
article in the longitudinal direction. For example, it may be used to denote the dimension of
the rod or of the elongate tubular elements In the longitudinal direction.

The aerosol-generating article may further comprise a downstream section at a
location downstream of the aerosol-generating rod. As will become apparent from the
following description of embodiments of the aerosol-generating article of the invention, the
downstream section may comprise one or more downstream elements.

The downstream section may comprise a hollow section between the mouth end of the
aerosol-generating article and the aerosol-generating rod. The hollow section may comprise
a hollow tubular element.

As used herein, terms such as "hollow tubular segment” and "hollow tubular element”
are used to denote a generally elongate element defining a lumen or airflow passage along a
longitudinal axis thereof. In particular, the term "tubular” will be used Iin the following with
reference to an element or segment having a substantially cylindrical cross-section and
defining at least one airflow conduit establishing an uninterrupted fluid communication
between an upstream end of the tubular element or segment and a downstream end of the
tubular element or segment. However, it will be understood that alternative geometries (for
example, alternative cross-sectional shapes) of the tubular element or segment may be
possible.

In the context of the present invention a hollow tubular segment or hollow tubular
element provides an unrestricted flow channel. This means that the hollow tubular segment
or hollow tubular element provides a negligible level of resistance to draw (RTD). The term
“negligible level of RTD” is used to describe an RTD of less than 1 mm H20 per 10 millimetres
of length of the hollow tubular segment or hollow tubular element, preferably less than 0.4 mm
H>O per 10 millimetres of length of the hollow tubular segment or hollow tubular element, more
preferably less than 0.1 mm H20O per 10 millimetres of length of the hollow tubular segment or
hollow tubular element.

The flow channel should therefore be free from any components that would obstruct
the flow of air in a longitudinal direction. Preferably, the flow channel is substantially empty.

In the present specification, a "hollow tubular segment” or “hollow tubular element” may

also be referred to as a "hollow tube” or a "hollow tube segment”.
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The aerosol-generating article may further comprise an upstream section at a location
upstream of the aerosol-generating rod. The upstream section may comprise one or more
upstream elements. The upstream section may comprise an upstream element arranged
iImmediately upstream of the aerosol-generating rod.

An aerosol-generating rod In accordance with the present Iinvention may be
substantially cylindrical and may have an external diameter of at least about 4 millimetres.
More preferably, the aerosol-generating rod has an external diameter of at least about 5
millimetres. Even more preferably, the aerosol-generating rod has an external diameter of at
least about 6 millimetres.

The aerosol-generating rod preferably has an external diameter of less than or equal
to about 12 millimetres. More preferably, the element comprising the aerosol-generating rod
has an external diameter of less than or equal to about 11 millimetres. Even more preferably,
the aerosol-generating rod has an external diameter of less than or equal to about 8
millimetres.

. The aerosol-generating rod may have an external diameter from about 4 millimetres
to about 12 millimetres, preferably from 5 millimetres to about 12 millimetres, more preferably
from about 6 millimetres to about 12 millimetres. In other embodiments, the aerosol-
generating rod has an external diameter from about 4 millimetres to about 11 millimetres,
preferably from 5 millimetres to about 11 millimetres, more preferably from about 6 millimetres
to about 11 millimetres. In further embodiments, the aerosol-generating rod has an external
diameter from about 4 millimetres to about 8 millimetres, preferably from 5 millimetres to about
38 millimetres, more preferably from about 6 millimetres to about 8 millimetres.

In general, it has been observed that the smaller the diameter of a rod-shaped element
comprising aerosol generating substrate, the lower the temperature that is required to raise a
core temperature of the rod-shaped element such that sufficient amounts of vaporizable
species are released from the aerosol-generating substrate to form a desired amount of
aerosol. At the same time, without wishing to be bound by theory, it iIs understood that a
smaller diameter of the rod-shaped element allows for a faster penetration of heat supplied to
the aerosol-generating rod into its entire volume. Nevertheless, where the diameter of the
rod-shaped element is too small, a volume-to-surface ratio of the aerosol-generating substrate
becomes less favourable, as the amount of available aerosol-forming substrate diminishes.

A diameter of the aerosol-generating rod falling within the ranges described herein is
particularly advantageous in terms of a balance between energy consumption and aerosol
delivery. This advantage is felt in particular when an aerosol-generating article comprising an
aerosol-generating rod having a diameter as described herein Is used in combination with an
external heater arranged around the periphery of the aerosol-generating rod or article. Under

such operating conditions, it has been observed that less thermal energy Is required to achieve
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a sufficiently high temperature at the core of the aerosol-generating rod or at the core of the
article comprising the rod. Thus, when operating at lower temperatures, a desired target
temperature at the core of the aerosol-generating rod may be achieved within a desirably
reduced time frame and by a lower energy consumption.

An overall length of the aerosol-generating rod may be at least about 8 millimetres.
Preferably, an overall length of the aerosol-generating rod is at least about 9 millimetres. More
preferably, an overall length of the aerosol-generating rod is at least about 10 millimetres.

An overall length of the aerosol-generating rod is preferably less than or equal to about
27 millimetres. More preferably, an overall length of the aerosol-generating rod is preferably
less than or equal to about 23 millimetres. Even more preferably, an overall length of the
aerosol-generating rod is preferably less than or equal to about 19 millimetres.

In some embodiments, an overall length of the aerosol-generating rod is from about 8
millimetres to about 27 millimetres, preferably from about 9 millimetres to about 27 millimetres,
more preferably from about 10 millimetres to about 27 millimetres. In other embodiments, an
overall length of the aerosol-generating rod is from about 8 millimetres to about 23 millimetres,
preferably from about 9 millimetres to about 23 millimetres, more preferably from about 10
millimetres to about 23 millimetres. In further embodiments, an overall length of the aerosol-
generating rod 1s from about 8 millimetres to about 19 millimetres, preferably from about 9
millimetres to about 19 millimetres, more preferably from about 10 millimetres to about 19
millimetres.

Components of the aerosol-generating rod that will be described in more detail may
be circumscribed by a wrapper, which may be a paper wrapper or a non-paper wrapper. One
such wrapper may also attach two or more components of the aerosol-generating rod to each
other.

Suitable paper wrappers for use in specific embodiments of the invention are known
IN the art and include, but are not limited to: cigarette papers; and filter plug wraps. Suitable
non-paper wrappers for use in specific embodiments of the invention are known in the art and
iINnclude, but are not limited to sheets of homogenised tobacco materials.

In certain embodiments the wrapper i1s non-porous. Preferably, the aerosol-generating
rod comprises a non-porous wrapper that circumscribes at least the first aerosol-generating
segment and the second aerosol-generating segment.

In certain embodiments, the wrapper may comprise a metallic foll. In certain preferred
embodiments, the wrapper may be formed of a laminate material comprising a plurality of
layers. Preferably, the wrapper Is formed of an aluminium co-laminated sheet. The use of a
co-laminated sheet comprising aluminium advantageously prevents combustion of the
aerosol-generating substrate In the event that the aerosol-generating substrate should be

ignited, rather than heated In the intended manner.
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As described briefly above, an aerosol-generating rod in accordance with the present
iInvention comprises a first aerosol-generating segment comprising a first aerosol-generating
substrate, wherein the first aerosol-generating substrate comprises a tobacco material and an
aerosol former.

An external diameter of the first aerosol-generating segment is substantially the same
as an external diameter of the rod.

The first aerosol-generating segment may have a length of at least about 5 millimetres.
Preferably, the first aerosol-generating segment has a length of at least about /7 millimetres.
More preferably, the first aerosol-generating segment has a length of at least about 8
millimetres.

The first aerosol-generating segment may have a length of up to about 25 millimetres.
Preferably, the first aerosol-generating segment has a length of less than or equal to about 20
millimetres. More preferably, the first aerosol-generating segment has a length of less than
or equal to about 13 millimetres.

In some embodiments, the first aerosol-generating segment has a length from about 5
millimetres to about 25 millimetres, preferably from about 7 millimetres to about 25 millimetres,
more preferably from about 8 millimetres to about 25 millimetres. In other embodiments, the
first aerosol-generating segment has a length from about 5 millimetres to about 20 millimetres,
preferably from about 7 millimetres to about 20 millimetres, more preferably from about 8
millimetres to about 20 millimetres. In further embodiments, the first aerosol-generating
segment has a length from about 5 millimetres to about 13 millimetres, preferably from about
/ millimetres to about 13 millimetres, more preferably from about 8 millimetres to about 13
millimetres.

The first aerosol-generating substrate 1s a solid aerosol-generating substrate
comprising tobacco plant material. The term “tobacco plant material” is used herein to denote
material forming part of any plant member of the genus Nicotiana.

In certain preferred embodiments, the first aerosol-generating substrate comprises
homogenised tobacco material.

Homogenised tobacco material iIs an example of "homogenised plant material”. As
used herein, the term "homogenised plant material® encompasses any plant material formed
by the agglomeration of particles of plant. For example, sheets or webs of homogenised
tobacco material for the aerosol-generating substrates of the present invention may be formed
by agglomerating particles of tobacco material obtained by pulverising, grinding or
comminuting one or more of tobacco leaf lamina and tobacco leaf stems. A homogenised
plant material such as a homogenised tobacco material may be produced by casting,

extrusion, paper making processes or other any other suitable processes known in the art.
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The homogenised tobacco material can be provided in any suitable form. Forexample,
the homogenised tobacco material may be in the form of one or more sheets. As used herein
with reference to the invention, the term “sheet” describes a laminar element having a width
and length substantially greater than the thickness thereof.

The homogenised tobacco material may be In the form of a plurality of pellets or
granules.

The homogenised tobacco material may be in the form of a plurality of strands, strips
or shreds. As used herein, the term “strand” describes an elongate element of material having
a length that is substantially greater than the width and thickness thereof. The term “strand”
should be considered to encompass strips, shreds and any other homogenised tobacco
material having a similar form. The strands of homogenised tobacco material may be formed
from a sheet of homogenised tobacco material, for example by cutting or shredding, or by
other methods, for example, by an extrusion method.

In some embodiments, the strands may be formed In situ within the first aerosol-
generating substrate as a result of the splitting or cracking of a sheet of homogenised tobacco
material during formation of the first aerosol-generating substrate, for example, as a result of
crimping. The strands of homogenised tobacco material within the aerosol-generating
substrate may be separate from each other. Each strand of homogenised tobacco material
within the first aerosol-generating substrate may be at least partially connected to an adjacent
strand or strands along the length of the strands. For example, adjacent strands may be
connected by one or more fibres. This may occur, for example, where the strands have been
formed due to the splitting of a sheet of homogenised tobacco material during production of
the first aerosol-generating substrate, as described above.

Preferably, the first aerosol-generating substrate is in the form of one or more sheets
of homogenised tobacco material. In various embodiments of the invention, the one or more
sheets of homogenised tobacco material may be produced by a casting process. |n various
embodiments of the invention, the one or more sheets of homogenised tobacco material may
be produced by a paper-making process. The one or more sheets as described herein may
each Individually have a thickness of between 100 micrometres and 600 micrometres,
preferably between 150 micrometres and 300 micrometres, and most preferably between 200
micrometres and 250 micrometres. Individual thickness refers to the thickness of the individual
sheet, whereas combined thickness refers to the total thickness of all sheets that make up the
aerosol-generating substrate. For example, If the first aerosol-generating substrate 1s formed
from two Individual sheets, then the combined thickness Is the sum of the thickness of the two
iIndividual sheets or the measured thickness of the two sheets where the two sheets are

stacked In the aerosol-generating substrate.
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The one or more sheets as described herein may each individually have a grammage
of between about 100 g/m? and about 300 g/m=.

The one or more sheets as described herein may each individually have a density of
from about 0.3 g/cm® to about 1.3 g/cm*, and preferably from about 0.7 g/cm® to about 1.0
g/cm?®.

In embodiments of the present invention in which the first aerosol-generating substrate
comprises one or more sheets of homogenised tobacco material, the sheets are preferably In
the form of one or more gathered sheets. As used herein, the term “gathered” denotes that
the sheet of homogenised tobacco material is convoluted, folded, or otherwise compressed or
constricted substantially transversely to the cylindrical axis of a plug or a rod.

The one or more sheets of homogenised tobacco material may be gathered
transversely relative to the longitudinal axis thereof and circumscribed with a wrapper to form
a continuous rod or a plug.

The one or more sheets of homogenised tobacco material may advantageously be
crimped or similarly treated. As used herein, the term “crimped” denotes a sheet having a
plurality of substantially parallel ridges or corrugations. Alternatively or in addition to being
crimped, the one or more sheets of homogenised tobacco material may be embossed,
debossed, perforated or otherwise deformed to provide texture on one or both sides of the
sheet.

Preferably, each sheet of homogenised tobacco material may be crimped such that it
has a plurality of ridges or corrugations substantially parallel to the cylindrical axis of the plug.
This treatment advantageously facilitates gathering of the crimped sheet of homogenised
tobacco material to form the plug. Preferably, the one or more sheets of homogenised tobacco
material may be gathered. It will be appreciated that crimped sheets of homogenised tobacco
material may have a plurality of substantially parallel ridges or corrugations disposed at an
acute or obtuse angle to the cylindrical axis of the plug. The sheet may be crimped to such
an extent that the integrity of the sheet becomes disrupted at the plurality of parallel ridges or
corrugations causing separation of the material, and results in the formation of shreds, strands
or strips of homogenised tobacco material.

The one or more sheets of homogenised tobacco material may be cut into strands as
referred to above. In such embodiments, the aerosol-generating substrate comprises a
plurality of strands of the homogenised tobacco material. The strands may be used to form a
plug. Typically, the width of such strands is about 5 millimetres, or about 4 millimetres, or about
3 millimetres, or about 2 millimetres or less. The length of the strands may be greater than
about 5 millimetres, between about 5 millimetres to about 15 millimetres, about 8 millimetres
to about 12 millimetres, or about 12 millimetres. Preferably, the strands have substantially the

same length as each other. The length of the strands may be determined by the manufacturing
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process whereby a rod is cut into shorter plugs and the length of the strands corresponds to
the length of the plug. The strands may be fragile which may result in breakage especially
during transit. In such cases, the length of some of the strands may be less than the length
of the plug.

The plurality of strands preferably extend substantially longitudinally along the length
of the first aerosol-generating substrate, aligned with the longitudinal axis. Preferably, the
plurality of strands are therefore aligned substantially parallel to each other.

The homogenised tobacco material may comprise up to about 95 percent by weight of
plant particles, on a dry weight basis. Preferably, the homogenised tobacco material
comprises up to about 90 percent by weight of plant particles, more preferably up to about 80
percent by weight of plant particles, more preferably up to about 70 percent by weight of plant
particles, more preferably up to about 60 percent by weight of plant particles, more preferably
up to about 50 percent by weight of plant particles, on a dry weight basis.

For example, the homogenised tobacco material may comprise between about 2.5
percent and about 95 percent by weight of plant particles, or about 5 percent and about 90
percent by weight of plant particles, or between about 10 percent and about 80 percent by
weight of plant particles, or between about 15 percent and about 70 percent by weight of plant
particles, or between about 20 percent and about 60 percent by weight of plant particles, or
between about 30 percent and about 50 percent by weight of plant particles, on a dry weight
basis.

Sheets of homogenised tobacco material for use in the present invention may have a
tobacco content of at least about 40 percent by weight on a dry weight basis, more preferably
of at least about 50 percent by weight on a dry weight basis more preferably at least about 70
percent by weight on a dry weight basis and most preferably at least about 90 percent by
weight on a dry weight basis.

With reference to the present invention, the term “tobacco particles” describes particles
of any plant member of the genus Nicotiana. The term “tobacco particles”™ encompasses
ground or powdered tobacco leaf lamina, ground or powdered tobacco leaf stems, tobacco
dust, tobacco fines, and other particulate tobacco by-products formed during the treating,
handling and shipping of tobacco. In a preferred embodiment, the tobacco particles are
substantially all derived from tobacco leaf lamina. By contrast, isolated nicotine and nicotine
salts are compounds derived from tobacco but are not considered tobacco particles for
purposes of the invention and are not included in the percentage of particulate plant material.

The tobacco particles may be prepared from one or more varieties of tobacco plants.
Any type of tobacco may be used in a blend. Examples of tobacco types that may be used
iInclude, but are not Iimited to, sun-cured tobacco, flue-cured tobacco, Burley tobacco,

Maryland tobacco, Oriental tobacco, Virginia tobacco, and other speciality tobaccos.
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Flue-curing 1s a method of curing tobacco, which i1s particularly used with Virginia
tobaccos. During the flue-curing process, heated air i1s circulated through densely packed
tobacco. During a first stage, the tobacco leaves turn yellow and wilt. During a second stage,
the laminae of the leaves are completely dried. During a third stage, the leaf stems are
completely dried.

Burley tobacco plays a significant role in many tobacco blends. Burley tobacco has a
distinctive flavour and aroma and also has an abllity to absorb large amounts of casing.

Oriental i1s a type of tobacco which has small leaves, and high aromatic qualities.
However, Oriental tobacco has a milder flavour than, for example, Burley. Generally, therefore,
Oriental tobacco is used in relatively small proportions in tobacco blends.

Kasturi, Madura and Jatim are subtypes of sun-cured tobacco that can be used.
Preferably, Kasturi tobacco and flue-cured tobacco may be used in a blend to produce the
tobacco particles. Accordingly, the tobacco particles In the particulate plant material may
comprise a blend of Kasturi tobacco and flue-cured tobacco.

The tobacco particles may have a nicotine content of at least about 2.5 percent by
weight, based on dry weight. More preferably, the tobacco particles may have a nicotine
content of at least about 3 percent, even more preferably at least about 3.2 percent, even
more preferably at least about 3.5 percent, most preferably at least about 4 percent by weight,
pbased on dry weight.

In certain other embodiments of the invention, the homogenised tobacco material may
comprise tobacco particles In combination with non-tobacco plant flavour particles.
Preferably, the non-tobacco plant flavour particles are selected from one or more of. ginger
particles, eucalyptus particles, clove particles and star anise particles. Preferably, in such
embodiments, the homogenised tobacco material comprises at least about 2.5 percent by
weight of the non-tobacco plant flavour particles, on a dry weight basis, with the remainder of
the plant particles being tobacco particles. Preferably, the homogenised tobacco material
comprises at least about 4 percent by weight of non-tobacco plant flavour particles, more
preferably at least about 6 percent by weight of non-tobacco plant flavour particles, more
preferably at least about 8 percent by weight of non-tobacco plant flavour particles and more
preferably at least about 10 percent by weight of non-tobacco plant flavour particles, on a dry
welight basis. Preferably, the homogenised tobacco material comprises up to about 20 percent
by weight of non-tobacco plant flavour particles, more preferably up to about 18 percent by
weight of non-tobacco plant flavour particles, more preferably up to about 16 percent by weight
of non-tobacco plant flavour particles.

The weight ratio of the non-tobacco plant flavour particles and the tobacco particles in
the particulate plant material forming the homogenised tobacco material may vary depending

on the desired flavour characteristics and composition of the aerosol produced from the
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aerosol-generating substrate during use. Preferably, the homogenised tobacco material
comprises at least a 1:30 weight ratio of non-tobacco plant flavour particles to tobacco
particles, more preferably at least a 1:20 weight ratio of non-tobacco plant flavour particles to
tobacco particles, more preferably at least a 1:10 weight ratio of non-tobacco plant flavour
particles to tobacco particles and most preferably at least a1:5 weight ratio of non-tobacco
plant flavour particles to tobacco particles, on a dry weight basis.

The homogenised tobacco material preferably comprises no more than 95 percent by
weight of the particulate plant material, on a dry weight basis. The particulate plant material
IS therefore typically combined with one or more other components to form the homogenised
tobacco material.

The homogenised tobacco material may further comprise a binder to alter the
mechanical properties of the particulate plant material, wherein the binder Is included In the
homogenised tobacco material during manufacturing as described herein.  Suitable
exogenous binders would be known to the skilled person and include but are not limited to:
gums such as, for example, guar gum, xanthan gum, arabic gum and locust bean gum:;
cellulosic binders such as, for example, hydroxypropyl cellulose, carboxymethyl cellulose,
hydroxyethyl cellulose, methyl cellulose and ethyl cellulose; polysaccharides such as, for
example, starches, organic acids, such as alginic acid, conjugate base salts of organic acids,
such as sodium-alginate, agar and pectins; and combinations thereof. Preferably, the binder
comprises guar gum.

The binder may be present in an amount of from about 1 percent to about 10 percent
by weight, based on the dry weight of the homogenised tobacco material, preferably in an
amount of from about 2 percent to about 5 percent by weight, based on the dry weight of the
homogenised tobacco material.

The homogenised tobacco material may further comprise one or more lipids to facilitate
the diffusivity of volatile components (for example, aerosol formers, gingerols and nicotine),
wherein the lipid Is Included Iin the homogenised tobacco material during manufacturing as
described herein. Suitable lipids for inclusion in the homogenised tobacco material include,
pbut are not limited to: medium-chain triglycerides, cocoa butter, palm oil, palm kernel oll,
mango oll, shea butter, soybean oll, cottonseed oil, coconut oil, hydrogenated coconut oll,
candellila wax, carnauba wax, shellac, sunflower wax, sunflower oil, rice bran, and Revel A;
and combinations thereof.

The homogenised tobacco material may further comprise a pH modifier.

The homogenised tobacco material may further comprise fibres to alter the mechanical
properties of the homogenised tobacco material, wherein the fibres are included In the
homogenised tobacco material during manufacturing as described herein.  Suitable

exogenous fibres for inclusion in the homogenised tobacco material are known In the art and
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INnclude fibres formed from non-tobacco material and non- ginger material, including but not
limited to: cellulose fibres; soft-wood fibres; hard-wood fibres; jute fibores and combinations
thereof. Exogenous fibres derived from tobacco and/or ginger can also be added. Any fibres
added to the homogenised tobacco material are not considered to form part of the “particulate
plant material® as defined above. Prior to inclusion in the homogenised tobacco material,
filores may be treated by suitable processes known In the art including, but not limited to:
mechanical pulping; refining; chemical pulping; bleaching; sulfate pulping; and combinations
thereof. A fibre typically has a length greater than its width.

Suitable fibres typically have lengths of greater than 400 micrometres and less than or
equal to 4 millimetres, preferably within the range of 0.7 millimetres to 4 millimetres.
Preferably, the fibres are present in an amount of about 2 percent to about 15 percent by
weight, most preferably at about 4 percent by weight, based on the dry weight of the substrate.

In the context of the present invention, the first aerosol-generating substrate further
comprises one or more aerosol formers. Upon volatilisation, an aerosol former can convey
other vaporised compounds released from the first aerosol-generating substrate upon heating,
such as nicotine and flavourants, in an aerosol. Suitable aerosol formers for inclusion in the
first aerosol-generating substrate are known In the art and include, but are not limited to:
polyhydric alcohols, such as triethylene glycol, propylene glycol, 1,3-butanediol and glyceral;
esters of polyhydric alcohols, such as glycerol mono-, di- or triacetate; and aliphatic esters of
mono-, di- or polycarboxylic acids, such as dimethyl dodecanedioate and dimethyl
tetradecanedioate.

In some embodiments, the first aerosol-generating substrate may comprise two or
more of homogenised tobacco material, tobacco cast leaf and reconstituted tobacco.

By way of example, the first aerosol-generating substrate may comprise a sheet of
homogenised tobacco material which 1s produced from a blend of high quality tobacco leaf
material and wherein aerosol former is intimately combined with the tobacco leaf material prior
to forming the sheet from the resulting mixture. One such homogenised tobacco material may
be combined with a tobacco cast leaf or a reconstituted tobacco or both. The tobacco cast
leaf or the reconstituted tobacco or both may for example be a standard cast leaf or standard
reconstituted tobacco formed from tobacco particles, Iincluding but not limited to recovered
tobacco particles, wherein the standard cast leaf or standard reconstituted tobacco iIs
Impregnated with aerosol former after being formed into a sheet.

The inventors have found that, when heated under the same conditions and for a same
period of time, these tobacco materials may have different aerosol delivery profiles. In
particular, a standard tobacco cast leaf may have a tendency to release aerosol species
sooner and at lower temperatures compared with a standard reconstituted tobacco. Inturn, a

standard reconstituted tobacco may have a tendency to release aerosol species sooner and
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at lower temperatures compared with a homogenised tobacco material as described above.
Thus, by adjusting the relative proportions of these different tobacco materials in the first
aerosol-generating substrate, it Is advantageously possibly to fine tune the timing and intensity
of aerosol delivery from the first aerosol-generating segment during use.

The first aerosol-generating substrate may have an aerosol former content of between
about 5 percent and about 30 percent by weight on a dry weight basis.

Preferably, the first aerosol-generating substrate has an aerosol former content of at
least about 10 percent by weight on a dry weight basis, more preferably at least about 15
percent by weight on a dry weight basis.

The first aerosol-generating substrate has preferably an aerosol former content of less
than or equal to about 25 percent by weight on a dry weight basis, more preferably less than
or equal to about 20 percent by weight on a dry weight basis.

In some embodiments, the first aerosol-generating substrate has an aerosol former
content from 5 percent to 25 percent by weight on a dry weight basis, preferably from 10
percent to 25 percent by weight on a dry weight basis, more preferably from 15 percent to 25
percent by weight on a dry weight basis. In other embodiments, the first aerosol-generating
substrate has an aerosol former content from 5 percent to 20 percent by weight on a dry weight
basis, preferably from 10 percent to 20 percent by weight on a dry weight basis, more
preferably from 15 percent to 20 percent by weight on a dry weight basis.

In other embodiments, the first aerosol-generating substrate may have an aerosol
former content of about 30 percent by weight to about 45 percent by weight. This relatively
high level of aerosol former Is particularly suitable for a first aerosol-generating substrate that
IS Intended to be heated at a temperature of less than 275 degrees Celsius. In such
embodiments, the first aerosol-generating substrate preferably comprises a homogenised
tobacco material comprising between about 2 percent by weight and about 10 percent by
weight of cellulose ether, on a dry weight basis and between about 5 percent by weight and
about 50 percent by weight of additional cellulose, on a dry weight basis. The use of the
combination of cellulose ether and additional cellulose has been found to provide a particularly
effective delivery of aerosol when used In an aerosol-generating substrate having an aerosol
former content of between 30 percent by weight and 45 percent by weight.

Suitable cellulose ethers include but are not limited to methyl cellulose, hydroxypropyil
methyl cellulose, ethyl cellulose, hydroxyl ethyl cellulose, hydroxyl propyl cellulose, ethyl
hydroxyl ethyl cellulose and carboxymethyl cellulose (CMC). In particularly preferred
embodiments, the cellulose ether is carboxymethyl cellulose.

As used herein, the term “additional cellulose®™ encompasses any cellulosic material
iIncorporated into the homogenised tobacco material which does not derive from the non-

tobacco plant particles or tobacco particles provided In the homogenised tobacco material.
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The additional cellulose 1s therefore incorporated in the homogenised tobacco material In
addition to the non-tobacco plant material or tobacco material, as a separate and distinct
source of cellulose to any cellulose intrinsically provided within the non-tobacco plant particles
or tobacco particles. The additional cellulose will typically derive from a different plant to the
non-tobacco plant particles or tobacco particles. Preferably, the additional cellulose is In the
form of an Inert cellulosic material, which iIs sensorially inert and therefore does not
substantially impact the organoleptic characteristics of the aerosol generated from the aerosol-
generating substrate. For example, the additional cellulose Is preferably a tasteless and
odourless material.

The additional cellulose may comprise cellulose powder, cellulose fibres, or a
combination thereof.

The aerosol former may act as a humectant in the aerosol-generating substrate.

As described briefly above, an aerosol-generating rod in accordance with the present
iInvention further comprises a second aerosol-generating segment at a location upstream of
the first aerosol-generating segment.

The second aerosol-generating segment comprises a plug of a porous substrate.

The term “porous substrate” is used herein to describe a material that provides a
plurality of pores or openings that allow the passage of air through the material. The porous
substrate may be any suitable porous material able to hold or retain the aerosol-generating
medium or flavour, particularly if these are provided in liquid or gel form, as will be discussed
below.

An advantage of a porous substrate loaded with the aerosol-generating medium or
flavour Is that the aerosol-generating medium or flavour is retained within the porous medium,
and this may aid manufacturing, storage or transport of the gel composition. This is especially
effective when the aerosol-generating medium or flavour is in the form of a gel, as use of a
porous substrate may assist in preserving the gel and maintaining the gel at the desired core
location, especially during manufacture and transport, as well as during use.

In specific embodiments the porous substrate comprises natural materials, synthetic,
or semi-synthetic, or a combination thereof. In specific embodiments the porous substrate
comprises sheet material, foam, or fibres, for example loose fibres; or a combination thereof.
In specific embodiments the porous substrate comprises a woven, non-woven, or extruded
material, or combinations thereof. Preferably the porous substrate comprises, cotton, paper,
viscose, PLA, or cellulose acetate, of combinations thereof. In some embodiments, the porous
substrate may comprise a gathered sheet material, for example, made of cotton or cellulose
acetate.

At least a core portion of the plug comprises an aerosol-generating medium or a

flavourant or both.
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Preferably, a peripheral portion of the plug surrounding the core portion is substantially
free of aerosol-generating medium or flavourant. In preferred embodiments, the peripheral
portion of the plug extends from a peripheral surface of the plug all the way to an outer
boundary of the core portion. In other words, the core portion of the plug comprises an
aerosol-generating medium or a flavourant or both and the remainder of the plug Is
substantially free of aerosol-generating medium or flavourant.

A cross-sectional area of the core portion may be at least about 30 percent of a cross-
sectional area of the second segment. Preferably, a cross-sectional area of the core portion
IS at least about 40 percent of a cross-sectional area of the second segment. More preferably,
a cross-sectional area of the core portion is at least about 50 percent of a cross-sectional area
of the second segment. Even more preferably, a cross-sectional area of the core portion Is at
least about 60 percent of a cross-sectional area of the second segment.

A cross-sectional area of the core portion is preferably less than or equal to about 90
percent of a cross-sectional area of the second segment. More preferably, a cross-sectional
area of the core portion is less than or equal to about 85 percent of a cross-sectional area of
the second segment. Even more preferably, a cross-sectional area of the core portion is less
than or equal to about 80 percent of a cross-sectional area of the second segment.

In some embodiments, a cross-sectional area of the core portion Is from about 30
percent to about 90 percent of a cross-sectional area of the second segment, preferably from
about 40 percent to about 90 percent of a cross-sectional area of the second segment, more
preferably from about 50 percent to about 90 percent of a cross-sectional area of the second
segment. In other embodiments, a cross-sectional area of the core portion is from about 30
percent to about 85 percent of a cross-sectional area of the second segment, preferably from
about 40 percent to about 85 percent of a cross-sectional area of the second segment, more
preferably from about 50 percent to about 85 percent of a cross-sectional area of the second
segment. In further embodiments, a cross-sectional area of the core portion Is from about 30
percent to about 80 percent of a cross-sectional area of the second segment, preferably from
about 40 percent to about 80 percent of a cross-sectional area of the second segment, more
preferably from about 50 percent to about 80 percent of a cross-sectional area of the second
segment.

An external diameter of the second aerosol-generating segment is substantially the
same as an external diameter of the rod.

The second aerosol-generating segment may have a length of at least about 2
millimetres. Preferably, the second aerosol-generating segment has a length of at least about
3 millimetres. More preferably, the second aerosol-generating segment has a length of at

least about 4 millimetres.
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The second aerosol-generating segment may have a length of up to about 10
millimetres. Preferably, the second aerosol-generating segment has a length of less than or
equal to about 7 millimetres. More preferably, the second aerosol-generating segment has a
length of less than or equal to about 5 millimetres.

In some embodiments, the second aerosol-generating segment has a length from
about 2 millimetres to about 10 millimetres, preferably from about 3 millimetres to about 10
millimetres, more preferably from about 4 millimetres to about 10 millimetres. In other
embodiments, the second aerosol-generating segment has a length from about 2 millimetres
to about 17 millimetres, preferably from about 3 millimetres to about 7/ millimetres, more
preferably from about 4 millimetres to about 7 millimetres. In further embodiments, the second
aerosol-generating segment has a length from about 2 millimetres to about 5 millimetres,
preferably from about 3 millimetres to about 5 millimetres, more preferably from about 4
millimetres to about 5 millimetres.

In an aerosol-generating rod in accordance with the present invention, a ratio between
a length of the second aerosol-generating segment and a length of the first aerosol-generating
segment Is at least about 0.15. Preferably, a ratio between a length of the second aerosol-
generating segment and a length of the first aerosol-generating segment is at least about 0.2.
More preferably, a ratio between a length of the second aerosol-generating segment and a
length of the first aerosol-generating segment is at least about 0.3.

A ratio between a length of the second aerosol-generating segment and a length of
the first aerosol-generating segment Is preferably less than or equal to about 0.5. More
preferably, a ratio between a length of the second aerosol-generating segment and a length
of the first aerosol-generating segment Is less than or equal to about 0.45. Even more
preferably, a ratio between a length of the second aerosol-generating segment and a length
of the first aerosol-generating segment is less than or equal to about 0.4.

In some embodiments, a ratio between a length of the second aerosol-generating
segment and a length of the first aerosol-generating segment is from about 0.15 to about 0.5,
preferably from about 0.2 to about 0.5, more preferably from about 0.3 to about 0.5. |In other
embodiments, a ratio between a length of the second aerosol-generating segment and a
length of the first aerosol-generating segment is from about 0.15 to about 0.45, preferably from
about 0.2 to about 0.45, more preferably from about 0.3 to about 0.45. In further embodiments,
a ratio between a length of the second aerosol-generating segment and a length of the first
aerosol-generating segment is from about 0.15 to about 0.4, preferably from about 0.2 to about
0.4, more preferably from about 0.3 to about 0.4.

The aerosol-generating medium or flavourant in the second aerosol-generating

segment Is preferably adapted to release volatile species upon heating to a second
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temperature (T2) lower than a first temperature (T1) at which the tobacco material in the first
aerosol-generating segment begins to release volatile species.

A difference (T1 — T2) between a first temperature (T1) at which the tobacco material
IN the first aerosol-generating segment begins to release volatile species and a second
temperature (T2) at which the aerosol-generating medium or flavourant in the second aerosol-
generating segment begins to release volatile species is at least about 15 degrees Celsius.
Preferably, a difference (T1 — T2) between a first temperature (T1) at which the tobacco
material in the first aerosol-generating segment begins to release volatile species and a
second temperature (T2) at which the aerosol-generating medium or flavourant in the second
aerosol-generating segment begins to release volatile species iIs at least about 20 degrees
Celsius. More preferably, a difference (T1 - T2) between a first temperature (T1) at which the
tobacco material in the first aerosol-generating segment begins to release volatile species and
a second temperature (T2) at which the aerosol-generating medium or flavourant in the
second aerosol-generating segment begins to release volatile species Is at least about 30
degrees Celsius.

A difference (T1 — T2) between a first temperature (T1) at which the tobacco material
IN the first aerosol-generating segment begins to release volatile species and a second
temperature (T2) at which the aerosol-generating medium or flavourant in the second aerosol-
generating segment begins to release volatile species may be less than about 80 degrees
Celsius. Preferably, a difference (T1 — T2) between a first temperature (T1) at which the
tobacco material in the first aerosol-generating segment begins to release volatile species and
a second temperature (T12) at which the aerosol-generating medium or flavourant in the
second aerosol-generating segment begins to release volatile species iIs less than or equal to
about 70 degrees Celsius. More preferably, a difference (T1 - T2) between a first temperature
(T1) at which the tobacco material in the first aerosol-generating segment begins to release
volatile species and a second temperature (T2) at which the aerosol-generating medium or
flavourant in the second aerosol-generating segment begins to release volatile species is less
than or equal to about 60 degrees Celsius.

In some embodiments, a difference (11— T2) between a first temperature (T1) at which
the tobacco material in the first aerosol-generating segment begins to release volatile species
and a second temperature (T2) at which the aerosol-generating medium or flavourant in the
second aerosol-generating segment begins to release volatile species 1s from about 15
degrees Celsius to about 80 degrees Celsius, preferably from about 20 degrees Celsius to
about 80 degrees Celsius, more preferably from about 30 degrees Celsius to about 80 degrees
Celsius. In other embodiments, a difference (T1 — T2) between a first temperature (T1) at
which the tobacco material in the first aerosol-generating segment begins to release volatile

species and a second temperature (12) at which the aerosol-generating medium or flavourant
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IN the second aerosol-generating segment begins to release volatile species is from about 15
degrees Celsius to about 80 degrees Celsius, preferably from about 20 degrees Celsius to
about 70 degrees Celsius, more preferably from about 30 degrees Celsius to about 70 degrees
Celsius. In further embodiments, a difference (T1 — T2) between a first temperature (T1) at
which the tobacco material in the first aerosol-generating segment begins to release volatile
species and a second temperature (T12) at which the aerosol-generating medium or flavourant
IN the second aerosol-generating segment begins to release volatile species is from about 15
degrees Celsius to about 60 degrees Celsius, preferably from about 20 degrees Celsius to
about 60 degrees Celsius, more preferably from about 30 degrees Celsius to about 60 degrees
Celsius.

By combining an aerosol-generating medium or flavour or both In the second aerosol-
generating segment and a tobacco material in the first aerosol-generating segment having the
relationship described above it Is advantageously possible to efficiently counter the “cold puff
effect. In addition, it may be possible to achieve during use, a desirably smooth transition from
a ramp-up phase, during which the second aerosol-generating segment is the primary source
of aerosol species delivered to the consumer, and a plateau phase, during which the first
aerosol-generating segment becomes and remains the primary source of aerosol species
delivered to the consumer.

The aerosol-generating medium or flavour may be adapted to release volatile species
upon heating to a temperature of at least about 50 degrees Celsius. Preferably, the aerosol-
generating medium or flavour 1s adapted to release volatile species upon heating to a
temperature of at least about 60 degrees Celsius. More preferably, the aerosol-generating
medium or flavour I1s adapted to release volatile species upon heating to a temperature of at
least about 70 degrees Celsius. Even more preferably, the aerosol-generating medium or
flavour is adapted to release volatile species upon heating to a temperature of at least about
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