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Description

[0001] The present invention relates to rods compris-
ing a gathered sheet of homogenised tobacco material
for use in smoking articles, smoking articles comprising
such rods and methods for forming such rods.
[0002] Processes and apparatus for producing shreds,
strands or strips of tobacco material are known in the art.
Typically, the width of such shreds, stands and strips of
tobacco material is about 3 mm or less.
[0003] For example, US-A-4,000,748 discloses a proc-
ess and apparatus for shredding a sheet of reconstituted
tobacco into strips and crimping the resultant strips in a
substantially simultaneous operation. The sheet of to-
bacco material is moved between a pair of rotating and
intermeshing stacks of disks which shred the sheet into
a plurality of strips about 0.65 to 1.55 mm in width. The
forward motion of the resultant strips is retarded by en-
gagement with facing surfaces of neighbouring disks
causing a buckling of the strips into a crimped configu-
ration. The crimped strips are reported to provide an in-
crease in fill value.
[0004] US-A-4,598,721 discloses a method and appa-
ratus for producing crimped fibre pieces of reconstituted
tobacco. Tobacco dust and/or tobacco waste is proc-
essed with binders and possibly additives to a plastifiable
mixture that is extruded through a special die head to
obtain individual filiform crimped intermediate products,
which are then separated into individual crimped fibre
pieces. The crimped fibre pieces should have a thickness
of 0.1 to 0.3 mm, a width of 0.4 to 3 mm and a stretched
length of 5 to 40 mm.
[0005] US-A-4,889,143 discloses cigarette rods hav-
ing a plurality of substantially longitudinally extending
strands provided from shredded sheet-like reconstituted
tobacco material which are contained in a circumscribing
wrapping material. Strips of sheet-like reconstituted to-
bacco material are shredded into a plurality of strands
which are gathered into a rod-like shape and circum-
scribed by a paper wrap in order to form a continuous
rod. The continuous rod is then severed at regular inter-
vals to provide a plurality of rods of the desired length.
To control the pressure drop of the cigarette rod, strands
having a crimped character may be produced and posi-
tioned in a longitudinally extending manner such that air
can flow longitudinally through the rod in the spaces be-
tween the strands. Strands travelling through the rod-
forming means at a slightly lesser speed than that speed
at which the strands leave the shredding means can tend
to provide crimped strands, that is somewhat bent, wrin-
kled, wavy or sinusoidal shaped strands, capable of pro-
viding increased quantity of material per unit length of
rod section.
[0006] The formation of rods for smoking articles com-
prising crimped or uncrimped shreds of tobacco material
suffers from a number of disadvantages including those
discussed below.
[0007] Firstly, shredding tobacco material undesirably

generates tobacco fines and other waste.
[0008] Secondly, rods comprising shreds of tobacco
material exhibit ’loose ends’, that is the loss of shreds of
tobacco material from the ends of the rod. This is exac-
erbated by breakage of the shreds of tobacco material
during rod formation. Loose ends are not only aestheti-
cally undesirable, but can also disadvantageously lead
to the need for more frequent cleaning of manufacturing
equipment and smoking devices.
[0009] Thirdly, rods comprising shreds of tobacco ma-
terial exhibit high weight standard deviations, that is rods
of the same dimensions tend to be of inconsistent weight.
This is due in part to the tendency of the rods to exhibit
loose ends as mentioned above. The high weight stand-
ard deviation of rods comprising shreds of tobacco ma-
terial leads to an undesirably high rejection rate of rods
whose weight falls outside of a selected acceptance
range.
[0010] Finally, rods comprising shreds of tobacco ma-
terial exhibit non-uniform densities, that is, the density
along the length of the rod tends to be inconsistent. This
is due to variations in the quantity of tobacco material at
different locations along the rod, which results in ’voids’,
that is reduced quantities of tobacco material, and ’pads’,
that is increased levels of tobacco material. The non-
uniform density of rods comprising shreds of tobacco ma-
terial can undesirably affect the resistance to draw (RTD)
of the rods. In addition, the non-uniform density of rods
comprising shreds of tobacco material can lead to loose
ends when a void is located at the end of the rod.
[0011] Loose ends, high weight standard deviations
and non-uniform densities as exhibited by rods compris-
ing shreds of tobacco material are particularly problem-
atic and undesirable in rods of short length. Rods of short
length are sometimes referred to as plugs.
[0012] It would be desirable to provide rods comprising
tobacco material for use in smoking articles that exhibit
fewer loose ends than rods comprising shreds of tobacco
material.
[0013] Alternatively or in addition, it would be desirable
to provide rods comprising tobacco material for use in
smoking articles that exhibit lower weight standard devi-
ations than rods comprising shreds of tobacco material.
[0014] Alternatively or in addition, it would be desirable
to provide rods comprising tobacco material for use in
smoking articles that exhibit more uniform densities than
rods comprising shreds of tobacco material. The rods
may be used as aerosol-generating substrates in heated
aerosol-generating articles.
[0015] According to the invention, there is provided a
rod comprising a gathered sheet of homogenised tobac-
co material comprising one or more aerosol-formers cir-
cumscribed by a wrapper, wherein the sheet of homog-
enised tobacco material has an aerosol former content
of greater than 5% on a dry weight basis.
[0016] According to the invention, there is further pro-
vided a rod comprising a gathered sheet of homogenised
tobacco material comprising one or more aerosol-form-
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ers circumscribed by a wrapper, wherein the sheet of
homogenised tobacco material has an aerosol former
content of between 5% and 30% by weight on a dry weight
basis.
[0017] According to the invention, there is further pro-
vided a rod comprising a gathered sheet of homogenised
tobacco material circumscribed by a wrapper and a con-
tinuous element to which one or more additives have
been applied, wherein the continuous element is incor-
porated into the gathered continuous sheet of homoge-
nised tobacco material.
[0018] According to the invention, there is further pro-
vided a heated smoking article comprising an aerosol-
generating substrate, wherein the aerosol-generating
substrate comprises a rod comprising a gathered sheet
of homogenised tobacco material circumscribed by a
wrapper.
[0019] As used herein, the term ’rod’ is used to denote
a generally cylindrical element of substantially circular,
oval or elliptical cross-section.
[0020] As used herein, the term ’sheet’ denotes a lam-
inar element having a width and length substantially
greater than the thickness thereof.
[0021] As used herein, the term ’length’ denotes the
dimension in the direction of the cylindrical axis of rods
according to the invention.
[0022] As used herein, the term ’width’ denotes a di-
mension in a direction substantially perpendicular to the
cylindrical axis of rods according to the invention.
[0023] As used herein, the term ’homogenised tobacco
material’ denotes a material formed by agglomerating
particulate tobacco.
[0024] As used herein, the term ’gathered’ denotes that
the sheet of homogenised tobacco material is convolut-
ed, folded, or otherwise compressed or constricted sub-
stantially transversely to the cylindrical axis of the rod.
[0025] As used herein, the expression ’rods according
to the invention’ also refers to rods in heated smoking
articles according to the invention.
[0026] It will be appreciated that in the following de-
scription of the invention features described in relation
to one embodiment of the invention may also be appli-
cable to other embodiments of the invention.
[0027] The gathered sheet of homogenised tobacco
material preferably extends along substantially the entire
length of the rod and across substantially the entire trans-
verse cross-sectional area of the rod.
[0028] The inclusion of a gathered sheet of homoge-
nised tobacco material in rods according to the invention
advantageously significantly reduces the risk of loose
ends compared to rods comprising shreds of tobacco
material.
[0029] Rods comprising a sheet of homogenised to-
bacco material according to the invention advantageous-
ly exhibit significantly lower weight standard deviations
than rods comprising shreds of tobacco material. The
weight of a rod according to the invention of a particular
length is determined by the density, width and thickness

of the sheet of homogenised tobacco material that is
gathered to form the rod. The weight of rods according
to the invention of a particular length can thus be regu-
lated by controlling the density and dimensions of the
sheet of homogenised tobacco material. This reduces
inconsistencies in weight between rods according to the
invention of the same dimensions, and so results in lower
rejection rate of rods whose weight falls outside of a se-
lected acceptance range.
[0030] Rods comprising a sheet of homogenised to-
bacco material according to the invention advantageous-
ly exhibit more uniform densities than rods comprising
shreds of tobacco material.
[0031] In preferred embodiments, rods according to
the invention comprise a gathered textured sheet of ho-
mogenised tobacco material circumscribed by a wrap-
per.
[0032] Use of a textured sheet of homogenised tobac-
co material may advantageously facilitate gathering of
the sheet of homogenised tobacco material to form a rod
according to the invention.
[0033] As used herein, the term ’textured sheet’ de-
notes a sheet that has been crimped, embossed, de-
bossed, perforated or otherwise deformed. Textured
sheets of homogenised tobacco material for use in the
invention may comprise a plurality of spaced-apart in-
dentations, protrusions, perforations or a combination
thereof.
[0034] In particularly preferred embodiments, rods ac-
cording to the invention comprise a gathered crimped
sheet of homogenised tobacco material circumscribed
by a wrapper.
[0035] As used herein, the term crimped sheet’ is in-
tended to be synonymous with the term ’creped sheet’
and denotes a sheet having a plurality of substantially
parallel ridges or corrugations. Preferably, the crimped
sheet of homogenised tobacco material has a plurality
of ridges or corrugations substantially parallel to the cy-
lindrical axis of the rod according to the invention. This
advantageously facilitates gathering of the crimped sheet
of homogenised tobacco material to form the rod. How-
ever, it will be appreciated that crimped sheets of homog-
enised tobacco material for use in the invention may al-
ternatively or in addition have a plurality of substantially
parallel ridges or corrugations disposed at an acute or
obtuse angle to the cylindrical axis of the rod.
[0036] In certain embodiments, sheets of homoge-
nised tobacco material for use in the invention may be
substantially evenly textured over substantially their en-
tire surface. For example, crimped sheets of homoge-
nised tobacco material for use in the invention may com-
prise a plurality of substantially parallel ridges or corru-
gations that are substantially evenly spaced-apart across
the width of the sheet.
[0037] According to the invention there is further pro-
vided use of a rod according to the invention in a smoking
article.
[0038] According to the invention there is also provided
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a smoking article comprising a rod according to the in-
vention.
[0039] Rods according to the invention may be used
as rods of combustible smokable material in lit-end smok-
ing articles.
[0040] In one embodiment, rods according to the in-
vention may be used as rods of combustible smokable
material in lit-end cigarettes comprising a rod of combus-
tible smokable material and a filter downstream of the
rod of combustible smokable material.
[0041] As used herein, the terms ’upstream’ and
’downstream’ are used to describe the relative positions
of components, or portions of components, of smoking
articles comprising rods according to the invention in re-
lation to the direction of air drawn through the smoking
articles during use thereof.
[0042] A number of smoking articles in which tobacco
is heated rather than combusted have been proposed in
the art. Typically in heated smoking articles, an aerosol
is generated by the transfer of heat from a heat source,
for example a chemical, electrical or combustible heat
source, to a physically separate aerosol-generating sub-
strate, which may be located within, around or down-
stream of the heat source.
[0043] According to the invention there is also provided
an aerosol-generating substrate for a heated smoking
article, wherein the aerosol-generating substrate com-
prises a rod according to the invention.
[0044] As used herein, the term ’aerosol-generating
substrate’ denotes a substrate capable of releasing vol-
atile compounds upon heating to generate an aerosol.
[0045] Rods according to the invention are particularly
suited for use as aerosol-generating substrates in heated
smoking articles. Aerosol-generating substrates in heat-
ed smoking articles are typically significantly shorter in
length than rods of combustible smokable material in
conventional lit end smoking articles. As noted above,
loose ends, high weight standard deviations and non-
uniform densities as exhibited by rods comprising shreds
of tobacco material are particularly undesirable in rods
of short length. Use of short rods according to the inven-
tion as aerosol-generating substrates in heated smoking
articles advantageously minimises or avoids one or more
of the disadvantages associated with the use of short
rods comprising shreds of tobacco material previously
discussed above.
[0046] According to the invention there is also provided
a heated smoking article comprising an aerosol-gener-
ating substrate, wherein the aerosol-generating sub-
strate comprises a rod according to the invention.
[0047] In one embodiment, rods according to the in-
vention may be used as aerosol-generating substrates
in heated smoking articles comprising a combustible heat
source and an aerosol-generating substrate downstream
of the combustible heat source.
[0048] For example, rods according to the invention
may be used as aerosol-generating substrates in heated
smoking articles of the type disclosed in WO-A-

2009/022232, which comprise a combustible carbon-
based heat source, an aerosol-generating substrate
downstream of the combustible heat source, and a heat-
conducting element around and in contact with a rear
portion of the combustible carbon-based heat source and
an adjacent front portion of the aerosol-generating sub-
strate. However, it will be appreciated that rods according
to the invention may also be used as aerosol-generating
substrates in heated smoking articles comprising com-
bustible heat sources having other constructions.
[0049] In another embodiment, rods according to the
invention may be used as aerosol-generating substrates
in heated smoking articles for use in electrically heated
aerosol-generating systems in which the aerosol-gener-
ating substrate of the heated smoking article is heated
by an electrical heat source.
[0050] For example, rods according to the invention
may be used as aerosol-generating substrates in heated
smoking articles of the type disclosed in EP-A-0 822 670.
[0051] Insertion and removal from an electrically heat-
ed aerosol-generating system of heated smoking articles
including an aerosol-generating substrate comprising a
rod comprising shreds of tobacco material tends to dis-
lodge shreds of tobacco material from the rod. This can
disadvantageously result in the need for more frequent
cleaning of the electrical heat source and other parts of
the electrically heated smoking system in order to remove
the dislodged shreds.
[0052] In contrast, insertion and removal from an elec-
trically heated aerosol-generating system of heated
smoking articles including an aerosol-generating sub-
strate comprising a rod comprising a gathered sheet of
homogenised tobacco material advantageously does not
result in dislodgement of tobacco material.
[0053] According to the invention there is further pro-
vided a filter for a smoking article, wherein the filter com-
prises a rod according to the invention.
[0054] Rods according to the invention may be used
in filters for both lit-end smoking articles and heated
smoking articles.
[0055] Rods according to the invention may used in
filters comprising a single filter segment. Rods according
to the invention may also be used in multi-component
filters comprising two or more filter segments.
[0056] Filters comprising tobacco-containing filter seg-
ments are known in the art. For example, EP-A-1 889
550 discloses a multi-component filter for a smoking ar-
ticle comprising: a mouth end segment; a first flavour
release segment comprising tobacco or other plant leaf
upstream of the mouth end segment; and a second fla-
vour release segment comprising filtration material and
a flavourant upstream of the first flavour release seg-
ment. The resistance to draw of the second flavour re-
lease segment is greater than the resistance to draw of
the first flavour release segment and the resistance to
draw of the second flavour release segment is greater
than the resistance to draw of mouth end segment.
[0057] In certain embodiments, rods according to the
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invention may be used as tobacco-containing filter seg-
ments in single or multi-component filters. For example,
rods according to the invention may be used as a first
flavor release segment in multi-component filters of the
type disclosed in EP-A-1 889 550.
[0058] Filters comprising rods according to the inven-
tion may further comprise one or more filtration materials
for the removal of particulate components, gaseous com-
ponents or a combination thereof. Suitable filtration ma-
terials are known in the art and include, but are not limited
to: fibrous filtration materials such as, for example, cel-
lulose acetate tow and paper; adsorbents such as, for
example, activated alumina, zeolites, molecular sieves
and silica gel; and combinations thereof.
[0059] Alternatively or in addition, filters comprising
rods according to the invention may further comprise one
or more smoke or aerosol-modifying agents. Suitable
smoke and aerosol-modifying agents are known in the
art and include, but are not limited to: flavourants such
as, for example, menthol.
[0060] Preferably, rods according to the invention are
of substantially uniform cross-section.
[0061] Rods according to the invention may be pro-
duced having different dimensions depending upon their
intended use.
[0062] For example, rods according to the invention
may have a diameter of between about 5 mm and about
10 mm depending upon their intended use.
[0063] For example, rods according to the invention
may have a length of between about 5 mm and about
150 mm depending upon their intended use.
[0064] In certain embodiments, rods according to the
invention for use as rods of combustible smokable ma-
terial in conventional lit-end smoking articles may have
a length of between about 30 mm and about 140 mm.
[0065] In other embodiments, rods according to the in-
vention for use as aerosol-generating substrates in heat-
ed smoking articles may have a length of between about
5 mm and about 20 mm.
[0066] In further embodiments, rods according to the
invention for use in filters for conventional lit-end smoking
articles and heated smoking articles may have a length
of between about 5 mm and about 30 mm.
[0067] Rods according to the invention of a desired
unit length may be produced by forming a rod according
to the invention of multiple unit length and then cutting
or otherwise dividing the rod of multiple unit length into
multiple rods of the desired unit length.
[0068] For example, rods according to the invention
having a length of about 15 mm for use as aerosol-gen-
erating substrates in heated smoking articles may be pro-
duced by forming a rod according to the invention having
a length of about 150 mm and then severing the elongate
rod into ten rods according to the invention having a
length of about 15 mm.
[0069] Sheets of homogenised tobacco material for
use in the invention may be formed by agglomerating
particulate tobacco obtained by grinding or otherwise

comminuting one or both of tobacco leaf lamina and to-
bacco leaf stems. Alternatively, or in addition, sheets of
homogenised tobacco material for use in the invention
tobacco may comprise one or more of tobacco dust, to-
bacco fines and other particulate tobacco by-products
formed during, for example, the treating, handling and
shipping of tobacco.
[0070] Where rods according to the invention are in-
tended for use as aerosol-generating substrates in heat-
ed smoking articles, sheets of homogenised tobacco ma-
terial for use in the invention preferably comprise partic-
ulate tobacco obtained by grinding or otherwise commi-
nuting tobacco leaf lamina.
[0071] In certain embodiments, sheets of homoge-
nised tobacco material for use in the invention may have
a tobacco content of at least about 40% by weight on a
dry weight basis or of at least about 50% by weight on a
dry weight basis. In other embodiments, sheets of ho-
mogenised tobacco material for use in the invention may
have a tobacco content of about 70% or more by weight
on a dry weight basis. Where rods according to the in-
vention are intended for use as aerosol-generating sub-
strates in heated smoking articles, the use of sheets of
homogenised tobacco material having high tobacco con-
tents advantageously generates aerosols with enhanced
tobacco flavour.
[0072] Sheets of homogenised tobacco material for
use in the invention may comprise one or more intrinsic
binders, that is tobacco endogenous binders, one or
more extrinsic binders, that is tobacco exogenous bind-
ers, or a combination thereof to help agglomerate the
particulate tobacco. Alternatively, or in addition, sheets
of homogenised tobacco material for use in the invention
may comprise other additives including, but not limited
to, tobacco and non-tobacco fibres, aerosol-formers, hu-
mectants, plasticisers, flavourants, fillers, aqueous and
non-aqueous solvents and combinations thereof.
[0073] Suitable extrinsic binders for inclusion in sheets
of homogenised tobacco material for use in the invention
are known in the art 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.
[0074] Suitable non-tobacco fibres for inclusion in
sheets of homogenised tobacco material for use in the
invention are known in the art and include, but are not
limited to: cellulose fibers; softwood fibres; hard-wood
fibres; jute fibres and combinations thereof. Prior to in-
clusion in sheets of homogenised tobacco material for
use in the invention, non-tobacco fibres 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.
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[0075] Sheets of homogenised tobacco material for
use in the invention should have sufficiently high tensile
strength to survive being gathered to form rods according
to the invention. In certain embodiments non-tobacco fi-
bres may be included in sheets of homogenised tobacco
material for use in the invention in order to achieve an
appropriate tensile strength.
[0076] For example, homogenised sheets of tobacco
material for use in the invention may comprise between
about 1% and about 5% non-tobacco fibres by weight on
a dry weight basis.
[0077] Suitable aerosol-formers and humectants for in-
clusion in sheets of homogenised tobacco material for
use in the invention are known in the art and include, but
are not limited to: polyhydric alcohols, such as triethylene
glycol, 1,3-butanediol and glycerine; 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 tetrade-
canedioate.
[0078] In certain preferred embodiments, sheets of ho-
mogenised tobacco material for use in the invention com-
prising one or more aerosol-formers have an aerosol
former content of greater than 5% on a dry weight basis.
[0079] In other preferred embodiments, sheets of ho-
mogenised tobacco material for use in the invention com-
prising one or more aerosol-formers have an aerosol
former content of between about 5% and about 30% by
weight on a dry weight basis.
[0080] For example, where rods according to the in-
vention are intended for use as aerosol-generating sub-
strates in heated smoking articles, sheets of homoge-
nised tobacco material for use in the invention may have
an aerosol former content of between about 5% and
about 30% by weight on a dry weight basis.
[0081] It will be appreciated that the composition of
sheets of homogenised tobacco material for use in the
invention may be designed to comply with regulatory re-
quirements.
[0082] A number of reconstitution processes for pro-
ducing sheets of homogenised tobacco materials are
known in the art. These include, but are not limited to:
paper-making processes of the type described in, for ex-
ample, US-A-3,860,012; casting or ’cast leaf’ processes
of the type described in, for example, US-A-5,724,998;
dough reconstitution processes of the type described in,
for example, US-A-3,894,544; and extrusion processes
of the type described in, for example, in
GB-A-983,928. Typically, the densities of sheets of ho-
mogenised tobacco material produced by extrusion proc-
esses and dough reconstitution processes are greater
than the densities of sheets of homogenised tobacco ma-
terials produced by casting processes.
[0083] Sheets of homogenised tobacco material for
use in the invention are preferably formed by a casting
process of the type generally comprising casting a slurry
comprising particulate tobacco and one or more binders
onto a conveyor belt or other support surface, drying the

cast slurry to form a sheet of homogenised tobacco ma-
terial and removing the sheet of homogenised tobacco
material from the support surface.
[0084] For example, in certain embodiments sheets of
homogenised tobacco material for use in the invention
may be formed from a slurry comprising particulate to-
bacco, guar gum, cellulose fibres and glycerine by a cast-
ing process.
[0085] Sheets of homogenised tobacco material for
use in the invention may be textured using suitable known
machinery for texturing filter tow, paper and other mate-
rials.
[0086] For example, sheets of homogenised tobacco
material for use in the invention may be crimped using a
crimping unit of the type described in CH-A-691156,
which comprises a pair of rotatable crimping rollers. How-
ever, it will be appreciated that sheets of homogenised
tobacco material for use in the invention may be textured
using other suitable machinery and processes that de-
form or perforate the sheets of homogenised tobacco
material.
[0087] Rods according to the invention may be pro-
duced from sheets of homogenised tobacco material
having different dimensions depending upon their intend-
ed use.
[0088] Sheet of homogeneous tobacco material for
use in the invention should be of sufficient width to be
gathered to form a rod according to the invention.
[0089] Preferably, sheets of homogeneous tobacco
material for use in the invention have a width of at least
about 25 mm.
[0090] In certain embodiments sheets of homogene-
ous tobacco material for use in the invention may have
a width of between about 25 mm and about 300 mm.
[0091] The resistance to draw of a rod according to the
invention of a particular maximum transverse dimension
is influenced by the width of the sheet of homogeneous
tobacco material gathered to form the rod. The width of
the sheet of homogenous tobacco material should be
greater than the maximum transverse dimension of the
rod.
[0092] Preferably, the width of the sheet of homoge-
nised material is at least three times the maximum trans-
verse dimension of the rod.
[0093] In certain embodiments, the width of the sheet
of homogenised material may be at least five times the
maximum transverse dimension of the rod. In other em-
bodiments, the width of the sheet of homogenised ma-
terial may be at least ten times the maximum transverse
dimension of the rod.
[0094] Preferably, sheets of homogeneous tobacco
material for use in the invention have a thickness of at
least about 50 mm.
[0095] In certain embodiments, sheets of homogene-
ous tobacco material for use in the invention may have
a thickness of between 50 mm and about 300 mm.
[0096] In certain embodiments, sheets of homoge-
nised tobacco material for use in the invention may have
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a grammage 100 g/m2 and about 300 g/m2.
[0097] Rods according to the invention may comprise
a gathered sheet of homogenised tobacco material cir-
cumscribed by a porous wrapper or a non-porous wrap-
per.
[0098] In certain embodiments, rods according to the
invention may comprise a gathered sheet of homoge-
nised tobacco material circumscribed by a paper wrap-
per.
[0099] Suitable paper wrappers for use in the invention
are known in the art and include, but are not limited to:
cigarette papers; and filter plug wraps.
[0100] In other embodiments, rods according to the in-
vention may comprise a gathered sheet of homogenised
tobacco material circumscribed by a non-paper wrapper.
[0101] Suitable non-paper wrappers for use in the in-
vention are known in the art and include, but are not lim-
ited to: homogenised tobacco materials.
[0102] Rods according to the invention may be pro-
duced using conventional cigarette making and cigarette
filter making machinery.
[0103] For example, rods comprising a gathered
crimped sheet of homogeneous tobacco material accord-
ing to the invention may be produced using machinery
for forming filter rods comprising a gathered crimped
sheet of paper of the type described in CH-A-691156.
[0104] According to the invention there is also provided
a method of forming a rod according to the invention com-
prising the steps of: providing a continuous sheet of ho-
mogenised tobacco material comprising one or more aer-
osol-formers, wherein the sheet of homogenised tobacco
material has an aerosol former content of greater than
5% on a dry weight basis; gathering the continuous sheet
of homogenised tobacco material transversely relative
to the longitudinal axis thereof; circumscribing the gath-
ered continuous sheet of homogenised tobacco material
with a wrapper to form a continuous rod; and severing
the continuous rod into a plurality of discrete rods.
[0105] According to the invention there is further pro-
vided a method of forming a rod according to the invention
comprising the steps of: providing a continuous sheet of
homogenised tobacco material comprising one or more
aerosol-formers, wherein the sheet of homogenised to-
bacco material has an aerosol former content of between
5% and 30% by weight on a dry weight basis; gathering
the continuous sheet of homogenised tobacco material
transversely relative to the longitudinal axis thereof; cir-
cumscribing the gathered continuous sheet of homoge-
nised tobacco material with a wrapper to form a contin-
uous rod; and severing the continuous rod into a plurality
of discrete rods.
[0106] According to the invention there is further pro-
vided a method of forming a rod according to the invention
comprising the steps of: providing a continuous sheet of
homogenised tobacco material; gathering the continuous
sheet of homogenised tobacco material transversely rel-
ative to the longitudinal axis thereof; incorporating a con-
tinuous element to which one or more additives have

been applied into the gathered continuous sheet of ho-
mogenised tobacco material; circumscribing the gath-
ered continuous sheet of homogenised tobacco material
with a wrapper to form a continuous rod; and severing
the continuous rod into a plurality of discrete rods.
[0107] The methods may further comprise texturing
the continuous sheet of homogenised tobacco material.
For example, the methods may comprise crimping, em-
bossing, perforating or otherwise texturing the continu-
ous sheet of homogenised tobacco material prior to gath-
ering the continuous sheet of homogenised tobacco ma-
terial transversely relative to the longitudinal axis thereof.
[0108] Preferably, the methods further comprise
crimping the continuous sheet of homogenised tobacco
material.
[0109] The methods may further comprise applying
one or more additives to the continuous sheet of homog-
enised tobacco material. For example, the method may
comprise spraying, dusting, sprinkling or otherwise ap-
plying one or more additives to the continuous sheet of
homogenised tobacco material prior to gathering the con-
tinuous sheet of homogenised tobacco material trans-
versely relative to the longitudinal axis thereof.
[0110] The one or more additives may be: one or more
liquid additives; or one or more solid additives; or a com-
bination of one or more liquid additives and one or more
solid additives.
[0111] Suitable liquid and solid additives for use in the
invention are known in the art and include, but are not
limited to: flavourants, such as for example menthol; ad-
sorbents, such as for example activated carbon; and bo-
tanical additives.
[0112] The one or more additives may be applied to
substantially the entire continuous sheet of homogenised
tobacco material. Alternatively, the one or more additives
may be applied to selected regions or portions of the
continuous sheet of homogenised tobacco material.
[0113] Where the methods also further comprise tex-
turing the continuous sheet of homogenised tobacco ma-
terial, the one or more additives may be applied to the
continuous sheet of homogenised tobacco material prior
to or after texturing the continuous sheet of homogenised
tobacco material.
[0114] Preferably, the methods comprise applying the
one or more additives to the continuous sheet of homog-
enised tobacco material after texturing the continuous
sheet of homogenised tobacco material.
[0115] Alternatively or in addition to applying one or
more additives to the continuous sheet of homogenised
tobacco material, the methods may comprise incorporat-
ing a continuous element to which one or more additives
have been applied into the gathered continuous sheet of
homogenised tobacco material. For example, the meth-
ods may comprise incorporating a continuous element
impregnated with a liquid flavourant into the gathered
continuous sheet of homogenised tobacco material.
[0116] Suitable continuous elements for use in the in-
vention are known in the art and include, but are not lim-
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ited to: threads; yarns; tapes; filaments and other elon-
gate elements.
[0117] Continuous elements for use in the invention
may be formed from any suitable known materials capa-
ble of carrying one or more additives including, but not
limited to: cotton; cellulose acetate; rayon; tobacco; and
other textile or non-textile materials.
[0118] Continuous elements may be incorporated into
the gathered continuous sheet of homogenised tobacco
material using suitable known machinery for incorporat-
ing continuous elements into continuous rods of cellulose
acetate tow and otherfilter materials such as described
in, for example, US Patents Nos. 4,281,671 and
7,074,170.
[0119] The invention will be further described, by way
of example only, with reference to the accompanying
drawings in which:

Figure 1 shows a schematic cross-section of appa-
ratus for forming a rod according to the invention;
Figure 2 shows the density of rods according to a
first embodiment of the invention formed using the
apparatus shown in Figure 1; and
Figure 3 shows the density of rods comprising shreds
of tobacco material.

[0120] The apparatus shown in Figure 1 generally
comprises: supply means for providing a continuous
sheet of homogenised tobacco material; crimping means
for crimping the continuous sheet of homogenised tobac-
co material; rod forming means for gathering the contin-
uous crimped sheet of homogenised tobacco material
and circumscribing the gathered continuous crimped
sheet of homogenised tobacco material with a wrapper
to form a continuous rod; and cutting means for severing
the continuous rod into a plurality of discrete rods. The
apparatus also comprises transport means for transport-
ing the continuous sheet of homogenised tobacco mate-
rial downstream through the apparatus from the supply
means to the rod forming means via the crimping means.
[0121] As shown in Figure 1, the supply means com-
prises a continuous sheet of homogenised tobacco ma-
terial 2 mounted on a bobbin 4 and the crimping means
comprises a pair of rotatable crimping rollers 6. In use,
the continuous sheet of homogenised tobacco material
2 is drawn from the bobbin 4 and transported downstream
to the pair of crimping rollers 6 by the transport mecha-
nism via a series of guide and tensioning rollers. As the
continuous sheet of homogenised tobacco material 2 is
fed between the pair of crimping rollers 6, the crimping
rollers engage and crimp the continuous sheet of homog-
enised tobacco material 2 to form a continuous crimped
sheet of homogenised tobacco material 8 having a plu-
rality of spaced-apart ridges or corrugations substantially
parallel to the longitudinal axis of the sheet of homoge-
nised tobacco material through the apparatus.
[0122] The continuous crimped sheet of homogenised
tobacco material 8 is transported downstream from the

pair of crimping rollers 6 to the rod forming means by the
transport mechanism where it is fed through a converging
funnel or horn 10. The converging funnel 10 gathers the
continuous crimped sheet of homogenised tobacco ma-
terial 8 transversely relative to the longitudinal axis of the
sheet of homogenised tobacco material. The continuous
crimped sheet of homogenised tobacco material 8 as-
sumes a substantially cylindrical configuration as it pass-
es through the converging funnel 10.
[0123] Upon exiting the converging funnel 10, the gath-
ered continuous crimped sheet of homogenised tobacco
material is wrapped in a continuous sheet of wrapping
material 12. The continuous sheet of wrapping material
is fed from a bobbin 14 and enveloped around the gath-
ered continuous crimped sheet of homogenised tobacco
material by an endless belt conveyor or garniture. As
shown in Figure 1, the rod forming means comprises an
adhesive application means 16 that applies adhesive to
one of the longitudinal edges of the continuous sheet of
wrapping material, so that when the opposed longitudinal
edges of the continuous sheet of wrapping material are
brought into contact they adhere to one other to form a
continuous rod.
[0124] The rod forming means further comprises a dry-
ing means 18 downstream of the adhesive application
means 16, which in use dries the adhesive applied to the
seam of the continuous rod as the continuous rod is trans-
ported downstream from the rod forming means to the
cutting means.
[0125] The cutting means comprises a rotary cutter 20
that severs the continuous rod into a plurality of discrete
rods of unit length or multiple unit length.
[0126] The apparatus shown in Figure 1 further com-
prises an additive application means 24 located between
the crimping means and the rod forming means for ap-
plying solid or liquid additives such as, for example, fla-
vourants, to the continuous crimped sheet of homoge-
nised tobacco material 8 before it is gathered transverse-
ly relative to the longitudinal axis thereof by the converg-
ing funnel 10.
[0127] In one alternative embodiment (not shown), the
additive application means is located between the supply
means and the crimping means for applying solid or liquid
additives to the continuous sheet of homogenised tobac-
co material before it is crimped.
[0128] In another alternative embodiment (not shown),
the additive application means is located adjacent to the
converging funnel 10 of the rod forming means and is
adapted to apply solid or liquid additives to the gathered
continuous crimped sheet of homogenised tobacco ma-
terial before it is wrapped in the continuous sheet of wrap-
ping material 12.
[0129] In a further embodiment (not shown) the appa-
ratus further comprises means located between the
crimping means and the rod forming means for incorpo-
rating a continuous element to which one or more addi-
tives have been applied into the continuous crimped
sheet of homogenised tobacco material 8 as it is gathered
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by the converging funnel 10.

Example 1

[0130] Rods according to a first embodiment of the in-
vention comprising a gathered crimped sheet of homog-
enised tobacco material circumscribed by a paper wrap-
per and having a length of 120 mm and diameters of
between 6.9 mm and 7.2 mm were produced at rates of
between 20 m/min and 25 m/min using apparatus of the
type shown in Figure 1. Continuous sheets of tobacco
material produced by a casting process having a width
of between 110 mm and 134 mm, a thickness of 120 mm
to 260 mm, a grammage of between 167 g/m2 and 201
g/m2and a moisture content of between 5% and 12%
were used to form the rods.
[0131] The density of five rods according to the first
embodiment of the invention was measured at positions
between 10 mm and 110 mm along the length of the rods
using a C2 cigarette testing unit available from Cerulean,
a trading name of Molins PLC of Milton Keynes, United
Kingdom. The results of the density measurements are
shown in Figure 2.
[0132] For the purpose of comparison, the density of
five rods of the same dimensions but comprising shreds
of homogenised tobacco material circumscribed by a pa-
per wrapper was also measured at positions between 10
mm and 110 mm along the length of the rods using stand-
ard techniques. The results of the density measurements
are shown in Figure 3.
[0133] As shown in Figure 2, for the five rods according
to the first embodiment of the invention the minimum den-
sity value is about 410 mg/cm3, the maximum density
value is about 450 mg/cm3 and the average density value
is about 430 mg/cm3 with a standard deviation of about
9 mg/cm3 and a coefficient of variation (CV) of about 2%.
[0134] As shown in Figure 3, for the five rods compris-
ing shreds of homogenised tobacco material the mini-
mum density value is about 360 mg/cm3, the maximum
density value is about 470 mg/cm3 and the average den-
sity value is about 410 mg/cm3 with a standard deviation
of about 29 mg/cm3 and a CV of about 7%.
[0135] As illustrated by the data presented in Figures
2 and 3, the rods according to the first embodiment of
the invention advantageously exhibit more uniform den-
sities than the rods comprising shreds of homogenised
tobacco material.

Example 2

[0136] Rods according to a second embodiment of the
invention having a length of 12 mm and diameters of
between 6.9 mm and 7.2 mm for use as aerosol-gener-
ating substrates in electrically heated smoking articles
were produced by severing the rods according to the first
embodiment of the invention produced in Example 1.
[0137] The invention may provide an article or method
according to any of the following numbered clauses.

[0138] Clause 1. A rod comprising a gathered sheet of
homogenised tobacco material comprising one or more
aerosol-formers circumscribed by a wrapper, wherein the
sheet of homogenised tobacco material has an aerosol
former content of greater than 5% on a dry weight basis.
[0139] Clause 2. A rod comprising a gathered sheet of
homogenised tobacco material comprising one or more
aerosol-formers circumscribed by a wrapper, wherein the
sheet of homogenised tobacco material has an aerosol
former content of between 5% and 30% by weight on a
dry weight basis.
[0140] Clause 3. A rod comprising a gathered sheet of
homogenised tobacco material circumscribed by a wrap-
per and a continuous element to which one or more ad-
ditives have been applied, wherein the continuous ele-
ment is incorporated into the gathered continuous sheet
of homogenised tobacco material.
[0141] Clause 4. A rod according to clause 3 wherein
the continuous element is impregnated with a liquid fla-
vourant.
[0142] Clause 5. A rod according to clause 3 wherein
the continuous element is a thread, yarn, tape or filament.
[0143] Clause 6. A rod according to clause 3 wherein
the continuous element is formed from cotton, cellulose
acetate or rayon.
[0144] Clause 7. A rod according to clause 3 wherein
the continuous element is formed from tobacco.
[0145] Clause 8. A rod according to any one of clauses
1 to 7 wherein the sheet of homogenised tobacco material
has a width of at least about 25 mm.
[0146] Clause 9. A rod according to any of clauses 1
to 7 wherein the sheet of homogenised tobacco material
is textured.
[0147] Clause 10. A rod according to clause 9 wherein
the sheet of homogenised tobacco material is crimped.
[0148] Clause 11. Use of a rod according to any one
of clauses 1 to 10 in a smoking article.
[0149] Clause 12. A smoking article comprising a rod
according to any one of clauses 1 to 10.
[0150] Clause 13. An aerosol-generating substrate for
a heated smoking article comprising a rod according to
any one of clauses 1 to 10.
[0151] Clause 14. A filter for a smoking article compris-
ing a rod according to any one of clauses 1 to 10.
[0152] Clause 15. A heated smoking article comprising
an aerosol-generating substrate, wherein the aerosol-
generating substrate comprises a rod according to any
one of clauses 1 to 10.
[0153] Clause 16. A heated smoking article comprising
a combustible heated source and an aerosol-generating
substrate downstream of the combustible heat source,
wherein the aerosol-generating substrate comprises a
rod according to any one of clause 1 to 10.
[0154] Clause 17. A heated smoking article comprising
an aerosol-generating substrate for use in an electrically
heated aerosol-generating system, wherein the aerosol-
generating substrate comprises a rod according to any
one of clauses 1 to 10.
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[0155] Clause 18. A crimped sheet of homogenised
tobacco material for use in formation of a rod according
to clause 10.
[0156] Clause 19. A heated smoking article comprising
an aerosol-generating substrate, wherein the aerosol-
generating substrate comprises a rod comprising a gath-
ered sheet of homogenised tobacco material circum-
scribed by a wrapper.
[0157] Clause 20. A heated smoking article according
to clause 19 wherein the sheet of homogenised tobacco
material has a width of at least about 25 mm.
[0158] Clause 21. A heated smoking article according
to clause 19 wherein the sheet of homogenised tobacco
material is textured.
[0159] Clause 22. A heated smoking article according
to clause 20 wherein the sheet of homogenised tobacco
material is crimped.
[0160] Clause 23. A heated smoking article according
to any one of clauses 19 to 22 comprising a combustible
heat source and the aerosol-generating substrate down-
stream of the combustible heat source.
[0161] Clause 24. A heated smoking article according
to any one of clauses 19 to 22 for use in an electrically
heated aerosol-generating system.
[0162] Clause 25. A method of forming a rod according
to clause 1 comprising the steps of:

providing a continuous sheet of homogenised tobac-
co material comprising one or more aerosol-formers,
wherein the sheet of homogenised tobacco material
has an aerosol former content of greater than 5% on
a dry weight basis;
gathering the continuous sheet of homogenised to-
bacco material transversely relative to the longitudi-
nal axis thereof;
circumscribing the gathered continuous sheet of ho-
mogenised tobacco material with a wrapper to form
a continuous rod; and
severing the continuous rod into a plurality of discrete
rods.

[0163] Clause 26. A method of forming a rod according
to clause 2 comprising the steps of:

providing a continuous sheet of homogenised tobac-
co material comprising one or more aerosol-formers,
wherein the sheet of homogenised tobacco material
has an aerosol former content of between 5% and
30% by weight on a dry weight basis;
gathering the continuous sheet of homogenised to-
bacco material transversely relative to the longitudi-
nal axis thereof;
circumscribing the gathered continuous sheet of ho-
mogenised tobacco material with a wrapper to form
a continuous rod; and
severing the continuous rod into a plurality of discrete
rods.

[0164] Clause 27. A method of forming a rod according
to clause 3 comprising the steps of:

providing a continuous sheet of homogenised tobac-
co material;
gathering the continuous sheet of homogenised to-
bacco material transversely relative to the longitudi-
nal axis thereof;
incorporating a continuous element to which one or
more additives have been applied into the gathered
continuous sheet of homogenised tobacco material;
circumscribing the gathered continuous sheet of ho-
mogenised tobacco material with a wrapper to form
a continuous rod; and
severing the continuous rod into a plurality of discrete
rods.

[0165] Clause 28. A rod according to clause 27 wherein
the continuous element is impregnated with a liquid fla-
vourant.
[0166] Clause 29. A rod according to clause 27 wherein
the continuous element is a thread, yarn, tape or filament.
[0167] Clause 30. A rod according to clause 27 wherein
the continuous element is formed from cotton, cellulose
acetate or rayon.
[0168] Clause 31. A rod according to clause 27 wherein
the continuous element is formed from tobacco.
[0169] Clause 32. A method of forming a rod according
to any one of clauses 25 to 31 further comprising the step
of:
crimping the continuous sheet of homogenised tobacco
material.
[0170] Clause 33. A heated smoking article comprising
an aerosol-generating substrate, wherein the aerosol-
generating substrate is a rod (22) comprising a gathered
sheet of homogenised tobacco material (8) circum-
scribed by a wrapper (12) and a continuous element to
which one or more additives have been applied, wherein
the continuous element is incorporated into the gathered
continuous sheet of homogenised tobacco material.
[0171] Clause 34. A heated smoking article according
to clause 33 wherein the continuous element is impreg-
nated with a liquid flavourant.
[0172] Clause 35. A heated smoking article according
to clause 33 or 34 wherein the continuous element is a
thread, yarn, tape or filament.
[0173] Clause 36. A heated smoking article according
to any of clauses 33 to 35 wherein the continuous element
is formed from cotton, cellulose acetate or rayon.
[0174] Clause 37. A heated smoking article according
to any of clauses 33 to 36 wherein the continuous element
is formed from tobacco.
[0175] Clause 38. A heated smoking article according
to any of clauses 33 to 37 wherein the sheet of homog-
enised tobacco material has a width of at least about 25
mm.
[0176] Clause 39. A heated smoking article according
to any of clauses 33 to 38 in which the aerosol-generating
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substrate is a rod having a length of between 5 mm and
20 mm.
[0177] Clause 40. A heated smoking article according
to any of clauses 33 to 39 in which the homogenised
tobacco material comprises one or more aerosol-form-
ers, the one or more aerosol-formers comprising a poly-
hydric alcohol, an ester of a polyhydric alcohol, or an
aliphatic ester of a mono-, di-, or poly-carboxylic acid.
[0178] Clause 41. A heated smoking article according
to any of clauses 33 to 40 in which the homogenised
tobacco material comprises an aerosol-former selected
from the list consisting of triethylene glycol, 1,3-butane-
diol, glycerine, glycerol monoacetate, glycerol diacetate,
glycerol triacetate, dimethyl dodecanedioate, and dime-
thyl tetradecanedioate.
[0179] Clause 42. A heated smoking article according
to any of clauses 33 to 41 comprising a combustible heat-
ed source and the aerosol-generating substrate is locat-
ed downstream of the combustible heat source.

Claims

1. A sheet of homogenised tobacco material, wherein
the sheet of homogenized tobacco material compris-
es at least 40% tobacco content on a dry weight ba-
sis, wherein the sheet has an aerosol former content
of greater than 5% on a dry weight basis, a non-
tobacco fibre additive and an extrinsic binder, where-
in the sheet is made by a cast leaf process.

2. The sheet of claim 1, wherein the cast leaf process
comprises agglomerating particulate tobacco.

3. The sheet of claim 1 or 2 comprising 1-5% non-to-
bacco fibres by weight on a dry weight basis.

4. The sheet of any preceding claim, wherein the sheet
has sufficiently high tensile strength to survive being
gathered to form a rod.

5. The sheet of any preceding claim comprising an ex-
trinsic binder, preferably wherein the extrinsic binder
is guar gum. The sheet of any preceding claim,
wherein the sheet has a tobacco content of at least
50% by weight on a dry weight basis, preferably at
least 70% by weight on a dry weight basis.

6. The sheet of any preceding claim, wherein the sheet
has a thickness of at least 50 mm.

7. The sheet of any preceding claim, wherein the sheet
has a grammage between 100 g/m2 and 300 g/m2.

8. The sheet of any preceding claim, wherein the sheet
has a width between 25 mm and 300 mm.

9. Use of the sheet of any of claims 1-9 in a rod for a

heated smoking article, wherein the sheet is gath-
ered and circumscribed by a wrapper.

10. The use of the sheet as defined in claim 10, wherein
the width of the sheet is at least five times the max-
imum transverse dimension of the rod.

11. The use of the sheet as defined in claim 10 or 11,
wherein the homogenised tobacco material is
crimped.

12. The use of the sheet as defined any of claims 10 to
12, wherein the rod has a length of between 5 mm
and 30 mm.

13. The use of the sheet as defined any of claims 10 to
13, wherein the rod has a thickness of between 50
mm and 300 mm.

14. Use of a heated smoking article, comprising insertion
of the smoking article into an electrically heated aer-
osol generating system and removal of the article
from the electrically heated aerosol generating sys-
tem, wherein the heated smoking article comprises
a rod comprising the sheet of any of claims 1 to 8.
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