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(57) Abstract: An aerosol-generating article (10) comprising a rod (20) comprising an acrosol-generating substrate (22); a filter (30) in
axial alignment with the rod (20); a bridging element (40) comprising a first wrapper (42), the first wrapper circumscribing the rod (20)
and the filter and securing the filter to the rod; and a cavity (44) located between the rod and the filter, the cavity (44) being partially
delimited by the inner surface of the first wrapper (42) in a first portion of the bridging element (40), wherein the first portion of the
bridging element (40) has a basis weight of 50 grams per square meter or greater.
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AEROSOL-GENERATING ARTICLE HAVING BRIDGING ELEMENT WITH BASIS
WEIGHT

The present disclosure relates to aerosol-generating articles, for example cigarettes or
heated aerosol-generating articles.

Filter cigarettes typically comprise a rod of aerosol-generating substrate in the form of
tobacco cut filler surrounded by a paper wrapper and a cylindrical filter aligned in an end-to-
end relationship with the wrapped tobacco rod, with the filter attached to the tobacco rod by
tipping paper. In conventional filter cigarettes, the filter may consist of a plug of cellulose
acetate tow wrapped in porous plug wrap. Filter cigarettes with multi-component filters that
comprise two or more segments of filtration material for the removal of particulate and gaseous
components of the mainstream smoke are also known.

Generally, a consumer smokes a cigarette until the burning area of the tobacco rod (the
lit end) reaches the edge of the tipping paper. At this point, the proximity of the burning area
to the filter can result in burning or excessive heating of the filter which can negatively affect
the taste and flavour of the mainstream smoke produced by the cigarette.

Aerosol-generating articles for the generation of an aerosol by heating rather than
burning are known in the art. One example of such aerosol-generating articles comprises an
aerosol-generating substrate penetrable by a heating element of an aerosol-generating
device. The aerosol-generating substrate is, preferably, a solid substrate and comprises
tobacco. The heating element heats the aerosol-generating substrate to generate an aerosol
that a user can draw through a filter at the mouth end of the aerosol-generating article.
Alternatively or additionally, the aerosol-generating substrate may be heatable by a susceptor.
In such cases, the aerosol-generating device may comprise an inductor coil through which an
alternating current is passed to generate an alternating magnetic field. This induces a voltage
in the susceptor such that the susceptor is heated which, in turn, heats the aerosol-generating
substrate. The susceptor may be a part of the aerosol-generating article or a part of the
aerosol-generating device. In each of these arrangements, the aerosol-generating substrate
may be heated to temperatures of around 300 degrees Celsius or more. As a result, in such
arrangements, it may also be desirable to avoid excessive heating of the filter.

It would therefore by desirable to provide an aerosol-generating article in which
unwanted heating or burning of elements of the aerosol-generating article downstream of the
aerosol-generating substrate is avoided.

In this disclosure there is provided an aerosol-generating article. The aerosol-
generating article may comprise a rod. The rod may comprise an aerosol-generating
substrate. The aerosol-generating article may also comprise a filter. The filter may be in axial

alignment with the rod. The aerosol-generating article may also comprise a bridging element.
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The bridging element may comprise a first wrapper. The first wrapper may circumscribe the
rod. The first wrapper may circumscribed the filter. The first wrapper may circumscribe the rod
and the filter. The first wrapper may secure the filter to the rod. The first wrapper may
permanently secure the filter to the rod. The aerosol-generating article may comprise a cavity.
The cavity may be located between the rod and the filter. The cavity may be being partially
delimited by the inner surface of the first wrapper in a first portion of the bridging element. The
first portion of the bridging element may have a basis weight of 50 grams per square meter or
greater.

In one example, the aerosol-generating article comprises a rod comprising an aerosol-
generating substrate; a filter in axial alignment with the rod; a bridging element comprising a
first wrapper, the first wrapper circumscribing the rod and the filter and securing the filter to
the rod; and a cavity located between the rod and the filter, the cavity being partially delimited
by the inner surface of the first wrapper in a first portion of the bridging element, wherein the
first portion of the bridging element has a basis weight of 50 grams per square meter or
greater.

The provision of a cavity between the rod and filter advantageously reduces the risk of
excessive heating or burning of the filter when the aerosol-generating article is consumed.

The aerosol-generating article may be consumed as a result of ignition of the aerosol-
generating substrate. The provision of a cavity between the rod comprising the aerosol-
generating substrate and the filter reduces the proximity of the burning area of the aerosol-
generating substrate to the filter, even when the burning area reaches the end of the rod.

The aerosol-generating article may be consumed by heating, rather than burning, the
aerosol-generating substrate. The provision of a cavity between the rod comprising the
aerosol-generating substrate and the filter ensures that the filter is not excessively heated.

The provision of a bridging element comprising a first wrapper that secures the filter
and the rod and which has an inner surface that partially delimits the cavity may result in an
aerosol-generating article that is simple and cheap to manufacture.

The aerosol-generating article may experience forces, for example compressive or
shear forces, during use or during the manufacturing process. For the cavity to remain intact
and not collapse, the bridging element preferably has the strength to withstand such forces.

Longitudinal forces being applied along the length of the aerosol-generating article
may be a particular problem when inserting aerosol-generating articles into packaging during
the manufacture process. Longitudinal forces being applied along the length of the aerosol-
generating article may also be a particular problem for aerosol-generating articles configured
to be consumed by heating rather than burning. Such aerosol-generating articles may be

inserted into an aerosol-generating device. This may result in longitudinal forces being applied
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along the length of the aerosol-generating article on insertion into an aerosol-generating
device.

The first portion of the bridging element is a portion having a basis weight of 50 grams
per square meter or greater. The bridging element may comprise a first wrapper. In some
embodiments, the first wrapper may have a portion having a basis weight of 50 grams per
square meter or greater. This portion of the first wrapper may correspond to the first portion of
the wrapper. In some embodiments the bridging element may comprise more than one
wrapper. For example, the bridging element may comprise a portion of a first wrapper and a
portion of a second wrapper. The second wrapper may circumscribe the first wrapper. In that
case, the portion having a basis weight of 50 grams per square meter or greater may be a
result of the combined basis weight of two or more layers. In any case, the cavity may be
partially delimited by the inner surface of the first wrapper in the first portion of the bridging
element.

Providing a first portion of the bridging element having a basis weight of 50 grams per
square meter or greater can provide strength to the aerosol-generating article in the region of
the cavity. Such a basis weight may advantageously be high enough to prevent the cavity from
collapsing in normal use of the aerosol-generating article and during the manufacturing
process. Preferably, the inner surface of first wrapper in the first portion of the bridging element
may extend around extend around the some or all of the circumference of the cavity to prevent
collapse of the cavity during normal use of the aerosol-generating article and during the
manufacturing process.

As used herein, the term “basis weight” is a measure of mass, in grams per square
meter. In other words, basis weight is a measure of areal density. Basis weight may also be
referred to grammage.

Preferably, the first portion of bridging element has a basis weight of between 50 to
110 grams per square meter. Preferably, the first portion of bridging element may have a basis
weight of 70 grams per square meter or greater. The bridging element may have a basis
weight of 80, 90 or even 100 grams per square meter or greater. The bridging element may
have a basis weight of between 70 to 110 grams per square meter, between 80 to 110 grams
per square meter, between 90 to 110 grams per square meter or between 100 and 110 grams
per square meter.

As used herein, the terms ‘upstream’ and ‘downstream’ are used to describe the
relative positions of elements, or portions of elements, of the aerosol-generating article in
relation to the direction in which a user draws on the aerosol-generating article during use

thereof.
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As used herein, the term “inner surface of the bridging element” is used to describe
the surface of the bridging element that faces towards the inside of aerosol-generating article.

The first portion of the bridging element may have a thickness of between 50
micrometres and 140 micrometres. The first portion of the bridging element may have a
thickness of between 70 micrometres and 140 micrometres. Preferably, the thickness is 80
micrometres.

The downstream end of the cavity may be delimited by the rod. The upstream end of
the cavity may be delimited by the filter. The cavity may have a length of at least 1 millimetre.
Such a length of cavity can reduce the transfer of heat produced upstream of the cavity to the
filter, whether such heat is produced by the ignited aerosol-generating substrate or by the
heater of an aerosol-generating device. The cavity may reduce heat transfer such that
excessive heating of the filter is avoided. The cavity may have a length of between 1 millimetre
and 7 millimetres. The cavity may have a length of at least 2 millimetres. Preferably, the cavity
may have a length of between 2 millimetres and 5 millimetres. Even more preferably, the cavity
may have a length of 3 millimetres. The cavity may have a length of at least 3 millimetres.

The bridging element may have a length of greater than 25 millimetres. Such a bridging
element may be sufficiently long to span the cavity and to circumscribe at least a sufficient
portion of each of the rod and the filter. The bridging element may circumscribe the filter along
the entire length of the filter. The bridging element may have a length of between 25 millimetres
and 40 millimetres. The bridging element may have a length of between 25 millimetres and 30
millimetres.

The first portion of the bridging element may extend along the length of the bridging
element by a distance of at least 1.2 times the length of the cavity. The first portion of the
bridging element may extend along the length of the bridging element by a distance of at least
1.5 times the length of the cavity. There may be some variability in the position of the first
portion of the bridging element with respect to the cavity. This variability may result from
manufacturing tolerances. Having the first portion of the bridging element extend along a
length of the bridging element by a distance of at least 1.2 or 1.5 times the length of the cavity
can help to account for this variability. The inner surface of the first wrapper partially delimits
the cavity regardless of the position of the first portion of the bridging element relative to the
cavity.

The first portion the bridging element may extend a distance of between 4 millimetres
and 10 millimetres along the length of the bridging element. The rod may be circumscribed by
the first portion of the bridging element. The first portion of the bridging element may extend

along at least 2 millimetres of the length of the rod. The first portion of the bridging element
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may extend along between 2 millimetres and 7 millimetres of the length of the rod. The first
portion of the bridging element may extend along the entire length of the rod.

The first wrapper may permanently secure the rod to the filter. The first wrapper of the
bridging element may comprise an adhesive to permanently secure the filter to the rod. In
particular, the inner surface of the first wrapper of the bridging element may comprise adhesive
to permanently secure the first wrapper to the filter. Alternatively or additionally, the inner
surface of the first wrapper of the bridging element may comprise adhesive to permanently
secure the first wrapper to the rod. The first wrapper may be glued to the rod. The first wrapper
may be glued to the filter.

The filter may be circumscribed by the first portion of the bridging element. In other
words, the first portion of the bridging element extends beyond the cavity, along the length of
the aerosol-generating article, to circumscribe the filter. As such, the portion of bridging
element having a basis weight of 50 grams per square meter or greater extends beyond the
cavity. Such an arrangement can advantageously further improve the strength of the aerosol-
generating article. The first portion of the bridging element may extend along at least 1
millimetre of the length of the filter. The first portion of the bridging element may extend along
the entire length of the filter.

The rod may be circumscribed by the first portion of the bridging element. In other
words, the first portion of the bridging element may extend beyond the cavity, along the length
of the aerosol-generating article, to circumscribe the rod. As such, the portion of bridging
element having a basis weight of 50 grams per square meter or greater extends beyond the
cavity. Such an arrangement can advantageously further improve the strength of the aerosol-
generating article. The first portion of the bridging element may extend along the length of the
rod by a distance of at least 2 millimetres. The first portion of the bridging element may extend
along the length of the rod by a distance of between 2 millimetres and 7 millimetres. The first
portion of the bridging element may extend along the entire length of the rod.

The first wrapper may comprise at least one of a cellulose based material, paper,
cardboard, reconstituted tobacco or a cellulose based film. Such materials having a basis
weight of 50 grams per square meter or greater have a suitable stiffness so as to prevent the
cavity from collapsing during normal use of the aerosol-generating article and during the
manufacture of the aerosol-generating article. Preferably, the first wrapper comprises paper.

The bridging element may comprise a single wrapper. In other words, first wrapper
may be the only wrapper forming the bridging element.

Alternatively, the bridging element may comprise a second wrapper circumscribing the
first wrapper. The basis weight of the first portion of the bridging may be a combination of the

basis weight of both the first wrapper and the second wrapper. By providing two wrappers, the
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basis weight of the first wrapper as part of the first portion can be much lower than 50 grams
per square meter. For example, the first wrapper and the second wrapper may both be formed
of tipping paper. Tipping paper typically has a basis weight of around 30 grams per square
meter. By providing two wrappers, one circumscribing the other, a basis weight of 50 grams
per square meter or greater can be achieved using standard and readily available materials.

The second wrapper may comprise at least one of a cellulose based material, paper,
cardboard, reconstituted tobacco or a cellulose based film. The second wrapper may be a
tipping paper.

The inner surface of the first wrapper in the first portion of the bridging element may
extend circumferentially around the cavity by a distance of greater than 5 millimetres. The
inner surface of the first wrapper in the first portion of the bridging element may extend
circumferentially around the cavity by a distance of greater than 10 millimetres. The inner
surface of the first wrapper in the first portion of the bridging element may extend
circumferentially around the cavity by a distance of greater than 15 millimetres. Preferably, the
inner surface of the first wrapper in the first portion of the bridging element may extend
circumferentially around the entire circumference of the cavity. Similarly, the first portion of the
bridging element may extend circumferentially around the cavity by a distance of greater than
5 millimeters, greater than 10 millimeters or greater than 15 millimeters. Preferably, the first
portion of the bridging element may extend around the entire circumference of the cavity.

The inner surface of the first wrapper in the first portion of the bridging element may
be curved to define an arc subtending an angle of greater than 45 degrees. The inner surface
of the first wrapper in the first portion of the bridging element may be curved to define an arc
subtending an angle of greater than 90 degrees. The inner surface of the first wrapper in the
first portion of the bridging element may be curved to define an arc subtending an angle of
greater than 180 degrees. The inner surface of the first wrapper of the first portion in the
bridging element may be curved to define an arc subtending an angle of greater than 270
degrees. Similarly, the first portion of the bridging element may be curved to define an arc
subtending an angle of greater than 45 degrees, greater than 90 degrees, greater than 180
degrees or greater than 270 degrees.

The inner surface of the first wrapper in the first portion of the bridging element may
have a surface area of greater than 25 millimetres squared. The inner surface of the first
wrapper in the first portion of the bridging element may have a surface area of greater than 50
millimetres squared. Similarly, the first portion of the bridging element may have a surface
area of greater than 25 millimeters squared or greater than 50 millimeters squared.

The rod comprising an aerosol-generating substrate may further comprise a wrapper

circumscribing the aerosol-generating substrate.
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As used herein, the term ‘aerosol-generating substrate’ is used to describe a substrate
capable of releasing upon heating or burning volatile compounds, which can form an aerosol.
The aerosol generated from aerosol-generating substrates of aerosol-generating articles
described herein may be visible or invisible and may include vapours (for example, fine
particles of substances, which are in a gaseous state, that are ordinarily liquid or solid at room
temperature) as well as gases and liquid droplets of condensed vapours.

The aerosol-generating article may be of the type that is consumed by ignition of the
rod and the aerosol-generating substrate. The aerosol-generating article may be a smoking
article. The aerosol-generating article may be a cigarette. In aerosol-generating articles
consumed by ignition, the aerosol-generating substrate may comprise any suitable tobacco
material. For example, the tobacco material may comprise tobacco cut filler.

The aerosol-generating article may be of the type in which an aerosol is generated by
heating, rather than burning, the aerosol-generating substrate. During consumption, volatile
compounds are released from the aerosol-generating substrate by heat transfer from a heat
source and entrained in air drawn through the aerosol-generating article. As the released
compounds cool, they condense to form an aerosol that is inhaled by the consumer. The heat
source may be provided by an aerosol-generating device having a heater for heating the
aerosol-generating article. The aerosol-generating article may be heated aerosol-generating
article.

As used herein, the term ‘aerosol-generating device’ is used to describe a device that
interacts with an aerosol-generating substrate of an aerosol-generating article to generate an
aerosol. Preferably, the aerosol-generating device is a smoking device that interacts with the
aerosol-generating substrate of an aerosol-generating article to generate an aerosol that is
directly inhalable into a user’s lungs thorough the user's mouth.

In aerosol-generating articles consumed by heating of the aerosol-generating
substrate, the aerosol-generating substrate is preferably a solid aerosol-generating substrate.
The aerosol-generating substrate may comprise both solid and liquid components. The
aerosol-generating substrate may comprise tobacco material.

Alternatively or in addition, the aerosol-generating substrate may comprise a non-
tobacco containing aerosol-generating material.

If the aerosol-generating substrate is a solid aerosol-generating substrate, the solid
aerosol-generating substrate may comprise, for example, one or more of. powder, granules,
pellets, shreds, strands, strips or sheets containing one or more of. herb leaf, tobacco leaf,
tobacco ribs, expanded tobacco and homogenised tobacco.

Optionally, the solid aerosol-generating substrate may contain tobacco or non-tobacco

volatile flavour compounds, which are released upon heating of the solid aerosol-generating
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substrate. The solid aerosol-generating substrate may also contain one or more capsules that,
for example, include additional tobacco volatile flavour compounds or non-tobacco volatile
flavour compounds and such capsules may melt during heating of the solid aerosol-generating
substrate.

Optionally, the solid aerosol-generating substrate may be provided on or embedded in
a thermally stable carrier. The carrier may take the form of powder, granules, pellets, shreds,
strands, strips or sheets. The solid aerosol-generating substrate may be deposited on the
surface of the carrier in the form of, for example, a sheet, foam, gel or slurry. The solid aerosol-
generating substrate may be deposited on the entire surface of the carrier, or alternatively,
may be deposited in a pattern in order to provide a non-uniform flavour delivery during use.

In a preferred embodiment, the aerosol-generating substrate comprises homogenised
tobacco material.

As used herein, the term ‘homogenised tobacco material’ denotes a material formed
by agglomerating particulate tobacco.

Preferably, the aerosol-generating substrate comprises a gathered sheet of
homogenised tobacco material.

As used herein, the term ‘sheet’ denotes a laminar element having a width and length
substantially greater than the thickness thereof.

As used herein, the term ‘gathered’ is used to describe a sheet that is convoluted,
folded, or otherwise compressed or constricted substantially transversely to the longitudinal
axis of the aerosol-generating article.

Use of an aerosol-generating substrate comprising a gathered sheet of homogenised
tobacco material advantageously significantly reduces the risk of ‘loose ends’ compared to an
aerosol-generating substrate comprising shreds of tobacco material, that is the loss of shreds
of tobacco material from the ends of the rod. Loose ends may disadvantageously lead to the
need for more frequent cleaning of an aerosol-generating device for use with the aerosol-
generating article and manufacturing equipment.

The filter may delimit one side of the cavity. The filter may comprise a segment of
filtration material. The filter may also comprise a filter wrapper circumscribing the segment of
filtration material. The segment of filtration material may extend along the whole length of the
filter. The filtration material may comprise at least one of cellulose acetate, cellulose,
reconstituted cellulose, polylactic acid, polyvinyl alcohol, nylon, polyhydroxybutyrate,
thermoplastic material, starch, non-woven materials, longitudinally orientate fibres and
randomly orientated fibres, crepe, PLA fibres and combinations thereof.

The filter of heated aerosol-generating articles may comprise components in addition

to the segment of filtration material. Each of these components may be assembled within the
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filter wrapper. Each of the components may be in axial alignment.

The filter of a heated aerosol-generating article may comprise an aerosol-cooling
element located upstream of the segment of filtration material. The cavity of the aerosol-
generating article may be located immediately upstream of the aerosol-cooling element.

As used herein, the term ‘aerosol-cooling element’ is used to describe an element
having a large surface area and a low resistance to draw. In use, an aerosol formed by volatile
compounds released from the aerosol-generating substrate passes over and is cooled by the
aerosol-cooling element before being inhaled by a user.

The aerosol-cooling element may have a total surface area of between approximately
300 square millimetres per millimetre length and approximately 1000 square millimetres per
millimetre length. In a preferred embodiment, the aerosol-cooling element has a total surface
area of approximately 500 square millimetres per millimetre length.

In the disclosure there is also provided a container comprising a plurality of aerosol-
generating articles, wherein at least 50 percent of the aerosol-generating articles comprise a
rod comprising an aerosol-generating substrate; a filter in axial alignment with the rod; a
bridging element comprising a first wrapper, the first wrapper circumscribing the rod and the
filter and securing the filter to the rod; and a cavity located between the rod and the filter, the
cavity being partially delimited by the inner surface of the first wrapper in a first portion of the
bridging element, wherein the first portion of the bridging element has a basis weight of 50
grams per square meter or greater. Said aerosol-generating article may have any of the
features described above. Said aerosol-generating articles may make up at least 60 percent
of the aerosol-generating articles, at least 70 percent, at least 80 percent, or at least 90 percent
of the plurality of aerosol-generating articles.

The container may comprise at least 5 aerosol-generating articles. The container may
comprise at least 10 aerosol-generating articles.

The container may be a box. The container may be a lidded box. The lid may be a
hinged lid.

In the disclosure there is also provided a method of manufacturing an aerosol-
generating-article. The method may comprise providing a rod comprising an aerosol-
generating substrate. The method may also comprise providing a filter. The method may also
comprise providing a bridging element. The bridging element may comprise a first wrapper.
The method may also comprise securing the filter to the rod using the bridging element such
that the first wrapper circumscribes the rod and the filter in a spaced-apart relationship to form
a cavity between the rod and the filter. The cavity may be partially delimited by the inner
surface of the first wrapper in a first portion of the bridging element. The first portion of the

bridging element may have a basis weight of 50 grams per square meter or higher.
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In one example, the method of manufacturing an aerosol-generating article comprises:
providing a rod comprising an aerosol-generating substrate; providing a filter; providing a
bridging element comprising a first wrapper; and securing the filter to the rod using the bridging
element such that the first wrapper circumscribes the rod and the filter in a spaced-apart
relationship to form a cavity between the rod and the filter, the cavity being partially delimited
by the inner surface of the first wrapper in a first portion of the bridging element, wherein the
first portion of the bridging element has a basis weight of 50 grams per square meter or higher.

The step of securing the filter to the rod may comprise wrapping the bridging element
around the rod. The step of securing the filter to the rod may comprise wrapping the bridging
element around the filter. The step of securing the filter to the rod may comprise permanently
securing the filter to the rod. The step of securing the filter to the rod may comprise gluing the
inner surface of the wrapper to the rod. The step of securing the filter to the rod may comprise
gluing the inner surface of the wrapper to the filter. The inner surface of the first wrapper of
the bridging element may comprise adhesive. The adhesive may permanently secure the
bridging element to the rod. The adhesive may permanently secure the bridging element to
the filter.

Below, there is provided a non-exhaustive list of non-limiting examples. Any one or more
of the features of these examples may be combined with any one or more features of another
example, embodiment, or aspect described herein.

EX1. An aerosol-generating article comprising:

a rod comprising an aerosol-generating substrate;

a filter in axial alignment with the rod;

a bridging element comprising a first wrapper, the first wrapper circumscribing the rod
and the filter and securing the filter to the rod; and

a cavity located between the rod and the filter, the cavity being partially delimited by
the inner surface of the first wrapper in a first portion of the bridging element,

wherein the first portion of the bridging element has a basis weight of 50 grams per
square meter or greater.

EX2. An aerosol-generating according to example EX1, wherein the portion of
bridging element delimiting the cavity has a basis weight of between 50 to 110 grams per
square meter.

EX3. An aerosol-generating article according to example EX1 or EX2, wherein the
first portion of the bridging element has a thickness of between 50 micrometres and 140
micrometres.

EX4. An aerosol-generating article according to any one of examples EX1 to EX3,

wherein the first portion of the bridging element has a thickness of 80 micrometres.
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EX5. An aerosol-generating article according to any one of examples EX1 to EX4,
wherein the downstream end of the cavity is delimited by the rod and the upstream end of the
cavity is delimited by the filter.

EX6. An aerosol-generating article according to any one of examples EX1 to EX5,
wherein the cavity has a length of at least 1 millimetre.

EX7. An aerosol-generating article according to any one of examples EX1 to EX6,
wherein the cavity has a length of between 1 millimetre and 7 millimetres.

EX8. An aerosol-generating article according to any one of examples EX1 to EX7,
wherein the cavity has a length of between 2 millimetres and 5 millimetres.

EX9. An aerosol-generating article according to any one of examples EX1 to EXS,
wherein the cavity has a length of 3 millimetres.

EX10. An aerosol-generating article according to any one of examples EX1 to EX9,
wherein the first portion of the bridging element of the bridging element extends along the
length of the bridging element by a distance of at least 1.2 times the length of the cavity.

EX11. An aerosol-generating article according to any one of examples EX1 to EX10,
wherein the first portion of the bridging element extends a distance of between 4 millimetres
and 10 millimetres along the length of the bridging element.

EX12. An aerosol-generating article according to any one of examples EX1 to EX11,
wherein the filter is circumscribed by the first portion of the bridging element.

EX13. An aerosol-generating article according to any one of examples EX1 to EX12,
wherein the first portion of the bridging element extends along at least 2 millimetres of the
length of the filter.

EX14. An aerosol-generating article according to any one of examples EX1 to EX13,
wherein the first portion of the bridging element extends along the entire length of the filter.

EX15. An aerosol-generating article according to any one of examples EX1 to EX14,
wherein the inner surface of the first wrapper of the bridging element comprises adhesive to
permanently secure the first wrapper to the filter.

EX16. An aerosol-generating article according to any one of examples EX1 to EX15,
wherein the rod is circumscribed by the first portion of the bridging element.

EX17. An aerosol-generating article according to any one of examples EX1 to EX16,
wherein the first portion of the bridging element extends along at least 2 millimetres of the
length of the rod.

EX18. An aerosol-generating article according to any one of examples EX1 to EX17,
wherein the first portion of the bridging element extends along between 2 millimetres and 7

millimetres of the length of the rod.
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EX19. An aerosol-generating article according to any one of examples EX1 to EX18,
wherein the first portion of the bridging element extends along the entire length of the rod.

EX20. An aerosol-generating article according to any one of examples EX1 to EX19,
wherein the first wrapper permanently secures the filter to the rod.

EX21. An aerosol-generating article according to any one of examples EX1 to EX20,
wherein the inner surface of the first wrapper of the bridging element comprises adhesive to
permanently secure the first wrapper to the rod.

EX22. An aerosol-generating article according to any one of examples EX1 to EX21,
wherein the first wrapper comprises at least one of a cellulose based material, paper,
cardboard, reconstituted tobacco or a cellulose based film.

EX23. An aerosol-generating article according to any one of examples EX1 to EX22,
wherein the bridging element comprises a single wrapper.

EX24. An aerosol-generating article according to any one of examples EX1 to EX23,
wherein the bridging element comprises a second wrapper circumscribing the first wrapper.

EX25. An aerosol-generating article according to any one of examples EX1 to EX24,
wherein the second wrapper comprises at least one of a cellulose based material, paper,
cardboard, reconstituted tobacco or a cellulose based film.

EX26. An aerosol-generating article according to any one of examples EX1 to EX25,
wherein the inner surface of the first wrapper in the first portion of the bridging element extends
circumferentially around the cavity by a distance of greater than 5 millimetres.

EX27. An aerosol-generating article according to any one of examples EX1 to EX26,
wherein the inner surface of the first wrapper in the first portion of the bridging element extends
circumferentially around the cavity by a distance of greater than 10 millimetres.

EX28. An aerosol-generating article according to any one of examples EX1 to EX27,
wherein the inner surface of the first wrapper in the first portion of the bridging element extends
circumferentially around the cavity by a distance of greater than 15 millimetres.

EX29. An aerosol-generating article according to any one of examples EX1 to EX28,
wherein the inner surface of the first wrapper in the first portion of the bridging element extends
around the entire circumference of the cavity.

EX30. An aerosol-generating article according to any one of examples EX1 to EX29,
wherein the inner surface of the first wrapper of the first portion of the bridging element is
curved to define an arc subtending an angle of greater than 45 degrees.

EX31. An aerosol-generating article according to any one of examples EX1 to EX30,
wherein the inner surface of the first wrapper of the first portion of the bridging element is

curved to define an arc subtending an angle of greater than 90 degrees.
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EX32. An aerosol-generating article according to any one of examples EX1 to EX31,
wherein the inner surface of the first wrapper of the first portion of the bridging element is
curved to define an arc subtending an angle of greater than 180 degrees.

EX33. An aerosol-generating article according to any one of examples EX1 to EX32,
wherein the inner surface of the first wrapper of the first portion of the bridging element is
curved to define an arc subtending an angle of greater than 270 degrees.

EX34. An aerosol-generating article according to any one of examples EX1 to EX33,
wherein the inner surface of the first wrapper of the first portion of the bridging element has a
surface area of greater than 25 millimetres squared.

EX35. An aerosol-generating article according to any one of examples EX1 to EX34,
wherein the first portion of the bridging element extends circumferentially around the cavity by
a distance of greater than 5 millimetres.

EX36. An aerosol-generating article according to any one of examples EX1 to EX35,
wherein the first portion of the bridging element extends circumferentially around the cavity by
a distance of greater than 10 millimetres.

EX37. An aerosol-generating article according to any one of examples EX1 to EX36,
wherein the first portion of the bridging element extends circumferentially around the cavity by
a distance of greater than 15 millimetres.

EX38. An aerosol-generating article according to any one of examples EX1 to EX37,
wherein the first portion of the bridging element extends around the entire circumference of
the cavity.

EX39. An aerosol-generating article according to any one of examples EX1 to EX38,
wherein the first portion of the bridging element is curved to define an arc subtending an angle
of greater than 45 degrees.

EX40. An aerosol-generating article according to any one of examples EX1 to EX39,
wherein the first portion of the bridging element is curved to define an arc subtending an angle
of greater than 90 degrees.

EX41. An aerosol-generating article according to any one of examples EX1 to EX40,
wherein the first portion of the bridging element is curved to define an arc subtending an angle
of greater than 180 degrees.

EX42. An aerosol-generating article according to any one of examples EX1 to EX41,
wherein the first portion of the bridging element is curved to define an arc subtending an angle
of greater than 270 degrees.

EX43. An aerosol-generating article according to any one of examples EX1 to EX42,
wherein the first portion of the bridging element has a surface area of greater than 25

millimetres squared.
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EX44. A container comprising a plurality of aerosol-generating articles, comprising a
plurality of aerosol-generating articles, wherein at least 50 percent of the aerosol-generating
articles are aerosol-generating articles according to any one of examples EX1 to EX43.

EX45. A container according to example EX44 comprises at least 5 aerosol-
generating articles.

EX46. A container according to example EX44 or EX45, wherein the container
comprises at least 10 aerosol-generating articles.

EX47. A container according to any one of examples EX44 to EX46, wherein at least
90 percent of the aerosol-generating article may be aerosol-generating articles according to
examples EX1 to EX43.

EX48. A container according to any one of examples EX44 to EX47, wherein the
container is a box.

EX49. A container according to any one of examples EX44 to EX48, wherein the
container is a lidded box.

EX50. A container according to example EX49, wherein the lid may is a hinged lid.

EX51. A method of manufacturing an aerosol-generating article comprising:

providing a rod comprising an aerosol-generating substrate;

providing a filter;

providing a bridging element comprising a first wrapper; and

securing the filter to the rod using the bridging element such that the first wrapper
circumscribes the rod and the filter in a spaced-apart relationship to form a cavity between
the rod and the filter, the cavity being partially delimited by the inner surface of the first
wrapper in a first portion of the bridging element,

wherein the first portion of the bridging element has a basis weight of 50 grams per
square meter or higher.

EX52. A method of manufacturing an aerosol-generating article according to
example EX51, wherein the step of permanently securing the filter to the rod comprises
wrapping the bridging element around the rod.

EX53. A method of manufacturing an aerosol-generating article according to
example EX51 or EX52, wherein the step of permanently securing the filter to the rod
comprises wrapping the bridging element around the filter.

EX54. A method of manufacturing an aerosol-generating article according to any
one of examples EX51 to EX53, wherein the step of securing the filter to the rod comprises

permanently securing the filter to the rod.
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EX55. A method of manufacturing an aerosol-generating article according to any
one of examples EX51 to EX54, wherein the step of securing the filter to the rod comprises
gluing the inner surface of the wrapper to the rod.

EX56. A method of manufacturing an aerosol-generating article according to any
one of examples EX51 to EX55, wherein the step of securing the filter to the rod comprises
gluing the inner surface of the wrapper to the filter.

EX57. A method of manufacturing an aerosol-generating article according to any
one of examples EX51 to EX56, wherein the inner surface of the first wrapper in the first
portion of bridging element comprises adhesive.

EX58. A method of manufacturing an aerosol-generating article according to
example EX57, wherein the adhesive permanently secures the bridging element to the rod.

EX59. A method of manufacturing an aerosol-generating article according to
example EX57 or EX58, wherein the adhesive permanently secures the bridging element to
the filter.

Features described in relation to one example or embodiment may also be applicable
to other examples and embodiments. In particular, features of the rod, filter, bridging element
and cavity described in relation to the aerosol-generating article may also be applicable to the
rod, filter, bridging element and cavity described in relation to the method of manufacturing
the aerosol-generating article.

Examples will now be further described with reference to the figures in which:

Figure 1 shows an aerosol-generating article in accordance with the disclosure, the
aerosol-generating article comprising a bridging element comprising a single wrapper,

Figure 2 shows another aerosol-generating article in accordance with the disclosure, the
aerosol-generating article comprising a bridging element comprising a first wrapper and a
second wrapper;

Figure 3 shows the inner surface of a bridging element in an unwrapped state;

Figure 4 shows a bridging element as part of an aerosol-generating article, in
accordance with the disclosure, but with the bridging element unwrapped to show the inner
surface of the bridging element with respect to the other features of the aerosol-generating
article; and

Figure 5 shows an aerosol-generating article in accordance with the invention,
configured to generate an aerosol by heating rather than burning the aerosol-generating
substrate.

Figure 1 shows an aerosol-generating article 10 having an upstream end and a

downstream end and comprising a tobacco rod 20 which is attached at its downstream end to
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an axially aligned filter 30. Aerosol-generating article 10 is a cigarette which is configured to
be consumed by ignition of the tobacco rod 30.

The tobacco rod 20 comprises a charge of cut filler 22 that is circumscribed by a tobacco
rod wrapper 24. The filter 30 comprises a single segment of cellulose acetate tow 32
circumscribed by a filter wrapper 34.

The aerosol-generating article 10 also comprises a bridging element 40 comprising a
single wrapper 42. The single wrapper 42 circumscribes the tobacco rod 20 and the filter 30.
The single wrapper comprises adhesive (not shown in Figure 1) to permanently secure the
filter 30 to the tobacco rod 20. The bridging element 40 has a basis weight of greater 50 grams
per square meter. The bridging element has a thickness of 80 micrometres.

A cavity 44 is located between the tobacco rod 20 and the filter 30. The cavity 44 is
delimited by the ends of the tobacco rod 20 and the filter 30 and by the inner surface of the
single wrapper 42 of the bridging element 40. The inner surface of the single wrapper extends
circumferentially around the cavity 44, extending around the complete circumference of the
cavity 44. The cavity 44 being partially delimited by the single wrapper 42 of the bridging
element 40 having a basis weight of 50 grams per square meter or greater provides strength
to the aerosol-generating article in the region of the cavity. This can reduce the risk of the
cavity 44 collapsing, particularly when the aerosol-generating article experiences longitudinal
forces, for example, when being inserted into a cigarette pack.

The cavity 44 has a length of 3 millimeters. In other words, the separation between the
tobacco rod 20 and the filter 30 is 3 millimeters.

Figure 2 shows an aerosol-generating article 100. The aerosol-generating article 100
comprises a bridging element 50 comprising a first wrapper 52 and a second wrapper 53. In
all other respects, the aerosol-generating article 100 is the same as the aerosol-generating
article 10 of Figure 1.

The first wrapper 52 of the bridging element 50 circumscribes the tobacco rod 20 and
the filter 30. The first wrapper 52 comprises adhesive (not shown in Figure 2) to permanently
secure the filter 30 to the tobacco rod 20. The second wrapper 53 circumscribes the first
wrapper 52.

The bridging element 50 has a basis weight of 50 grams per square meter or higher.
Both the first wrapper 52 and the second wrapper 53 contribute to the basis weight of bridging
element 50. For example, the first wrapper 52 may have a basis weight of 25 grams per square
meter or higher, and the second wrapper 53 may have a basis weight of 25 grams per square
meter or higher. The cavity located between the tobacco rod 20 and the filter 30 is delimited
by the ends of the tobacco rod 20 and the filter 30 and by the inner surface of the first wrapper
52.
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It is not necessary for the entire length of each bridging element 40, 50 of the aerosol-
generating articles shown respectively in Figures 1 and 2 to have a basis weight of 50 grams
per square meter or higher. Figure 3 shows an example of a bridging element where the
portion of the bridging element having a basis weight of 50 grams per square meter or higher
does not extend along the full length of the bridging element.

Figure 3 shows a bridging element 60 comprising a first wrapper 62 and a second
wrapper 64. The bridging element 60 is shown separately to any aerosol-generating article
and from the perspective of the inner surface of the bridging element. The bridging element
60 comprises a first portion 65 having basis weight of 50 grams per square meter or higher.
This first portion 65 is made up of both the first wrapper 62 and the second wrapper 64.
Therefore, this region or portion has a higher basis weight than the basis weight of either of
the wrappers on their own.

The bridging element 60 also comprises lines of adhesive 66. The inner surface of the
first wrapper 62 comprises two lines of adhesive 66. One of these line of adhesive 66 is used
to secure the bridging element to the filter 20, the other 66 is used to secure the bridging
element 60 to the rod 30. The inner surface of the second wrapper 64 comprises one line of
adhesive 66 to secure the bridging element to the filter. This is shown more clearly in Figure
4.

Figure 4 shows the bridging element 60 as part of an aerosol-generating article 200 but
unwrapped to show the inner surface of the first wrapper 62 and second wrapper 64 with
respect to the other features of the aerosol-generating article 200. Figure 4 shows how the
first portion 65 is aligned with cavity so that the cavity 44 is delimited by the first portion 65
when the aerosol-generating article 200 is fully assembled.

The cavity 44 has a length of 3 millimeters. The first portion 65 extends along the length
of the single wrapper 62 by a distance of 7 millimetres. Therefore, the first portion extends
along the bridging element 60 by a distance, which is greater than the length of the cavity 44.
This ensures that cavity 44 is delimited by the first portion 65 of the bridging element 60 along
the entire length of the cavity 44, even if manufacturing tolerances cause the bridging element
60 and the cavity 44 to not be centrally aligned. As a result, the first portion 65 of the bridging
element 60 circumscribes a portion of the tobacco rod 20 and a portion of the filter 30. The
first portion 65 of the bridging element 60 extends a distance of 2 millimetres along the length
of the filter and 2 millimetres along the length of the rod and is secured to both the rod and
filter by the line of adhesive 68.

Figure 5 shows an aerosol-generating article 300 configured to generate an aerosol by
heating rather than burning the aerosol-generating substrate. The aerosol-generating article

300 comprises a rod 70 at an upstream end. The rod 70 comprises an aerosol-generating
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substrate 72.The aerosol-generating article 300 also comprises a filter 80 at a downstream
end. The filter 80 comprises an aerosol-cooling element 76 and a segment of filtration material
78 downstream of the aerosol-cooling element 76. The filter 80 and rod 70 are in axial
alignment with one another and each of the components of the filter 70 are in axial alignment.

The aerosol-generating article 300 also comprises a bridging element 82 comprising a
single wrapper. The single wrapper comprises adhesive (not shown in Figure 5) to
permanently secure the filter 80 to the rod 70. The bridging element 82 has a basis weight of
50 grams per square meter or higher.

A cavity 84 is located between the rod 70 and the filter 80. The cavity 84 is delimited
by the ends of the rod 70 and the filter 80 and by the inner surface of the single wrapper of the
bridging element 80. The inner surface of the single wrapper extends circumferentially around
the cavity 84, extending around the complete circumference of the cavity 84. The cavity 84
being partially delimited by the single wrapper of the bridging element 80 having a basis weight
of 50 grams per square meter or greater provides strength to the aerosol-generating article in
the region of the cavity and so prevents the cavity 84 from collapsing, particularly when the
aerosol-generating article experiences longitudinal forces, for example, when being inserted
into packaging or when being inserted into an aerosol-generating device.

It should be clear to the skilled person that the bridging element 40, 50 and 60, as
described above in relation to Figures 1, 2 and 4, can be applied to the heated aerosol-

generating article of Figure 5.
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CLAIMS

1. An aerosol-generating article comprising:

a rod comprising an aerosol-generating substrate;

a filter in axial alignment with the rod;

a bridging element comprising a first wrapper, the first wrapper circumscribing the rod
and the filter and securing the filter to the rod; and

a cavity located between the rod and the filter, the cavity being partially delimited by
the inner surface of the first wrapper in a first portion of the bridging element,

wherein the first portion of the bridging element has a basis weight of 50 grams per

square meter or greater.

2. An aerosol-generating article according to claim 1, wherein the cavity has a length of

at least 2 millimetres.

3. An aerosol-generating article according to claim 1 or 2, wherein the first portion of

bridging element has a basis weight of 70 grams per square meter or greater.

4. An aerosol-generating article according to any one of the preceding claims, wherein
the first portion of the bridging element has a thickness of between 50 micrometres and 140

micrometres.

5. An aerosol-generating article according to any one of the preceding claims, wherein
the downstream end of the cavity is delimited by the rod and the upstream end of the cavity is
delimited by the filter.

6. An aerosol-generating article according to any one of the preceding claims, wherein
the first portion of the bridging element extends along the length of the bridging element by a

distance of at least 1.2 times the length of the cavity.

7. An aerosol-generating article according to any one of the preceding claims, wherein
the first portion of the bridging element extends a distance of between 4 millimetres and 10
millimetres along the length of the bridging element.

8. An aerosol-generating article according to any one of the preceding claims, wherein

the filter is circumscribed by the first portion of the bridging element.
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9. An aerosol-generating article according to any one of the preceding claims, wherein

the rod is circumscribed by the first portion of the bridging element.

10. An aerosol-generating article according to any one of the preceding claims, wherein

the bridging element comprises a single wrapper.

11. An aerosol-generating article according to any one of claims 1 to 9, wherein the

bridging element comprises a second wrapper circumscribing the first wrapper.

12. An aerosol-generating article according to any one of the preceding claims, wherein
the inner surface of the first wrapper in the first portion of the bridging element extends

circumferentially around the cavity by a distance of greater than 5 millimetres.

13. An aerosol-generating article according to any one of the preceding claims, wherein
the inner surface of the first wrapper in the first portion of the bridging element has a surface

area of greater than 25 millimetres squared.

14. A container comprising a plurality of aerosol-generating articles, wherein at least 50
percent of the aerosol-generating articles in the container are aerosol-generating articles

according to claims 1 to 13.

15. A method of manufacturing an aerosol-generating article comprising:

providing a rod comprising an aerosol-generating substrate;

providing a filter;

providing a bridging element comprising a first wrapper; and

securing the filter to the rod using the bridging element such that the first wrapper
circumscribes the rod and the filter in a spaced-apart relationship to form a cavity between
the rod and the filter, the cavity being partially delimited by the inner surface of the first
wrapper in a first portion of the bridging element,

wherein the first portion of the bridging element has a basis weight of 50 grams per

square meter or higher.



WO 2021/165509 PCT/EP2021/054229
1/3

22

Figure 1

Figure 2



o
6/
—

.M‘.O\/.-\

— AR




WO 2021/165509 PCT/EP2021/054229

300

5905 500 0 A R T 00 O 2 0, O 000 A T M O 00 T
o LICEE IS I M I OO S ® ¥ "
B N Qe
NN ARG T

PRSP SN R NN

o,
s B R T R S RS K B St S S R

Figure 5



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/054229
A. CLASSIFICATION OF SUBJECT MATTER
INV. A24D1/20 A24C5/56 A24D1/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A24C A24D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5 439 011 A (SCHNEIDER WERNER [DE]) 1-15
8 August 1995 (1995-08-08)
column 3, line 54 - column 4, line 60;
figure 1
A WO 20147158051 Al (PHILIP MORRIS PRODUCTS 1-15
SA [CH]) 2 October 2014 (2014-10-02)
page 7, lines 1-6
page 7, lines 31-33
figure 1
A WO 2018/060141 Al (PHILIP MORRIS PRODUCTS 1-15
SA [CH]) 5 April 2018 (2018-04-05)
page 12, Tines 20-23
A WO 2016/063182 Al (PHILIP MORRIS PRODUCTS 4
SA) 28 April 2016 (2016-04-28)
page 6, lines 12-21; figure 1
- / -

See patent family annex.

Further documents are listed in the continuation of Box C.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

3 May 2021

Date of mailing of the international search report

18/05/2021

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Kock, Seren

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/054229

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

US 2020/015514 Al (ALVAREZ DE LA CADENA
ANTONIO [AR] ET AL)

16 January 2020 (2020-01-16)

paragraphs [0047] - [0049]; figures

1,15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2021/054229
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5439011 A 08-08-1995 AT 159147 T 15-11-1997
BR 9401850 A 17-01-1995
DE 4321069 Al 05-01-1995
DK 0630587 T3 09-02-1998
EP 0630587 Al 28-12-1994
ES 2109540 T3 16-01-1998
GR 3025511 T3 27-02-1998
HK 1002621 Al 04-09-1998
us 5439011 A 08-08-1995

WO 2014158051 Al 02-10-2014  NONE

WO 2018060141 Al 05-04-2018 CN 109688845 A 26-04-2019
EP 3518694 Al 07-08-2019
JP 2019528725 A 17-10-2019
KR 20190049723 A 09-05-2019
RU 2019112476 A 29-10-2020
SG 11201810056Y A 28-12-2018
US 2020236990 Al 30-07-2020
WO 2018060141 Al 05-04-2018

WO 2016063182 Al 28-04-2016 AR 102357 Al 22-02-2017
AU 2015334548 Al 06-04-2017
BR 112017007763 A2 16-01-2018
CA 2963352 Al 28-04-2016
CN 106793826 A 31-05-2017
EP 3209149 Al 30-08-2017
JP 6701187 B2 27-05-2020
JP 2017531435 A 26-10-2017
KR 20170094119 A 17-08-2017
PH 12017500496 Al 30-08-2017
RU 2017117400 A 22-11-2018
SG 11201703040V A 30-05-2017
US 2017280766 Al 05-10-2017
WO 2016063182 Al 28-04-2016

US 2020015514 Al 16-01-2020 CN 109996456 A 09-07-2019
EP 3558035 Al 30-10-2019
JP 2020501540 A 23-01-2020
KR 20190095264 A 14-08-2019
RU 2019120039 A 22-01-2021
US 2020015514 Al 16-01-2020
WO 2018114848 Al 28-06-2018

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

