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FILTER, AEROSOL GENERATING ARTICLE COMPRISING SAME, AND METHOD FOR

MANUFACTURING FILTER

Afilter included in an aerosol-generating article,

according to embodiments, includes a first filter segment
including a first filter element in which at least one het-
erogeneous material particle is contained, a second filter
segment including a second filter element, and a wrapper

wrapping the first filter segment and the second filter seg-
ment, wherein the firstfilter ssgment and the second filter
segmentare aligned in a longitudinal direction of the filter,
and the first filter segment and the second filter segment
are not physically separated.
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Description
TECHNICAL FIELD

[0001] Embodiments relate to a filter, an aerosol-gen-
erating article including the filter, and a filter manufactur-
ing method.

BACKGROUND ART

[0002] There is an increasing demand for composite
filters that are applied to cigarettes and smoking articles
and additionally include a heterogeneous material differ-
ent from a filtering material. The known composite filter
is manufactured by respectively manufacturing a filter
including only a filtering material and a filter including the
heterogeneous material and by bonding the two types of
filters. As such, composite filters are manufactured
through a more complicated manufacturing process than
filters that do not include the heterogeneous material,
and thus, there is a problem in that variations occur in
physical properties of the composite filters to be manu-
factured, or time and cost required for manufacturing the
composite filters increase.

DESCRIPTION OF EMBODIMENTS
TECHNICAL PROBLEM

[0003] Provided are a filter that includes a heteroge-
neous material and reduces variations in physical prop-
erties thereof and an aerosol-generating article including
the filter.

[0004] In addition, provided is a filter manufacturing
method that may reduce variations in physical properties
of a filter including a heterogeneous material manufac-
tured by simplifying a process and reduce manufacturing
time and cost.

[0005] Objectstobe achieved by the embodiments are
not limited to the above-described objects, and objects
not described may be clearly understood by those skilled
in the art to which the embodiments belong from the
present specification and the accompanying drawings.

SOLUTION TO PROBLEM

[0006] An embodiment provides a filter included in an
aerosol-generating article and including a first filter seg-
ment including a first filter element in which at least one
heterogeneous material particle is contained, a second
filter segment including a second filter element, and a
wrapper wrapping the first filter segment and the second
filter segment, wherein the first filter segment and the
second filter segment are aligned in a longitudinal direc-
tion of the filter, and the first filter segment and the second
filter segment are not physically separated.

[0007] Another embodiment provides an aerosol-gen-
erating article including the filter according to the embod-
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iment.

[0008] Another embodiment provides a filter manufac-
turing method including a first operation of transporting
a filter tow in one direction, a second operation of man-
ufacturing a filter tow into which at least one heteroge-
neous material particle is injected at a preset length in-
terval by injecting the heterogeneous material particle
with a preset weight into the filter tow being transported
at a preset period, a third operation of wrapping the filter
tow into which the heterogeneous material particle is in-
jected at the preset length interval with a wrapper, and a
fourth operation of cutting the filter tow wrapped with the
wrapper into filters each including the heterogeneous
material particles.

[0009] Means for achieving the objects are not limited
to the above description and may include all matters that
may be inferred by those skilled in the art throughout the
present specification.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0010] In a filter manufacturing method according to
the embodiments, aprocess may be simplified compared
to the known method of manufacturing a filter including
heterogeneous material particles, and thus manufactur-
ing time may be reduced. Respective segments of a man-
ufactured filter are not physically separated from each
other, and thus, variations that may occur in physical
properties, such as suction resistance, the length, and
the circumference of the filter, may be reduced.

[0011] In addition, unlike the known composite filter
including heterogeneous material particles, the present
disclosure may perform wrapping by using only one
wrapper, and thus, manufacturing cost may be reduced,
and energy consumed to form perforations may be re-
duced.

[0012] Effects of the embodiments are not limited to
the effects described above and may include all effects
that may be inferred from configurations to be described
below.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is a view illustrating an example of a known
composite filter including heterogeneous material
particles.

FIG. 2 is a view illustrating an example of a process
of manufacturing a known composite filter.

FIG. 3 is a view illustrating a filter according to an
embodiment.

FIG. 4 is a view illustrating an example of a process
of manufacturing a filter, according to an embodi-
ment.

FIG. 5 is a flowchart of a method of manufacturing
a filter, according to an embodiment.
FIG.6Allustrates a process of manufacturing afilter,
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according to an embodiment.
FIG. 6B illustrates a process of manufacturing afilter,
according to another embodiment.

BEST MODE

[0014] One embodiment provides a filter included in
an aerosol-generating article and comprising a first filter
segment including a first filter element in which at least
one heterogeneous material particle is contained, a sec-
ond filter segment including a second filter element, and
a wrapper wrapping the first filter segment and the sec-
ond filter segment, wherein the first filter segment and
the second filter segment are aligned in a longitudinal
direction of the filter, and the first filter segment and the
second filter segment are not physically separated.
[0015] The heterogeneous material particle may be at
least one selected from a group consisting of activated
carbon particles and tobacco particles.

[0016] The heterogeneous material particle may in-
clude activated carbon particles, and the first filter seg-
ment filter may include the activated carbon particles of
0.5 mg/mm to 5 mg/mm in the longitudinal direction of
the filter.

[0017] The heterogeneous material particle may have
diameters of 0.1 to 0.7 mm.

[0018] Thefirstfilter segmentand the second filter seg-
ment may have a length ratio of 1:0.5 to 1.5 in the longi-
tudinal direction of the filter.

[0019] The wrapper may include at least one perfora-
tion.

[0020] Another embodiment provides an aerosol-gen-
erating article including the filter according to the embod-
iment.

[0021] Another embodiment provides a filter manufac-
turing method comprising a first operation of transporting
a filter tow in one direction, a second operation of man-
ufacturing a filter tow into which at least one heteroge-
neous material particle is injected at a preset length in-
terval by injecting the heterogeneous material particle
with a preset weight into the filter tow being transported
at a preset period, a third operation of wrapping the filter
tow into which the heterogeneous material particle is in-
jected at the preset length interval with a wrapper, and a
fourth operation of cutting the filter tow wrapped with the
wrapper into filters each including the heterogeneous
material particle.

[0022] The heterogeneous material particle may be se-
lected from a group consisting of activated carbon parti-
cles and tobacco particles.

[0023] The heterogeneous material particle may in-
clude activated carbon particles, and the preset weight
may be 0.5 mg/mm to 5 mg/mm in a longitudinal direction
of the filter tow.

[0024] The heterogeneous material particle may have
diameters of 0.1 to 0.7 mm.

[0025] The preset length interval may be 5 to 30 mm.
[0026] The secondoperation may include an operation
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of manufacturing the filter tow into which the at least one
heterogeneous material particle is injected at the preset
length interval by injecting at least one heterogeneous
material particle with the preset weight into the filter tow
being transported at the preset period, and an operation
of causing the filter tow into which the at least one het-
erogeneous material particle is injected at the preset
length interval to pass through a compressor and com-
pressing the filter tow.

[0027] The second operation may include an operation
of manufacturing a compressed filter tow by passing the
filter tow through the compressor, an operation of man-
ufacturing the filter tow into which the at least one heter-
ogeneous material particle is injected at the preset length
interval by injecting the heterogeneous material particle
with the preset weight into the filter tow being transported
at the preset period, and an operation of dispersing the
heterogeneous material particle into the filter tow by
spraying gas to the filter tow into which the heterogene-
ous material particle is injected at the preset length in-
terval.

[0028] The filter manufacturing method according to
the embodiment may further comprise a fifth operation
of forming at least one perforation in the wrapper.

MODE OF DISCLOSURE

[0029] With respect to the terms used to describe in
the various embodiments, the general terms which are
currently and widely used are selected in consideration
of functions of structural elements in the various embod-
iments of the present disclosure. However, meanings of
the terms can be changed according to intention, a judi-
cial precedence, the appearance of a new technology,
and the like. In addition, in certain cases, a term which
is not commonly used can be selected. In such a case,
the meaning of the term will be described in detail at the
corresponding portion in the description of the present
disclosure. Therefore, the terms used in the various em-
bodiments of the present disclosure should be defined
based on the meanings of the terms and the descriptions
provided herein.

[0030] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements. In addition, the terms "-er", "-or", and
"module" described in the specification mean units for
processing at least one function and operation and can
be implemented by hardware components or software
components and combinations thereof.

[0031] Also, as used herein, terms including an ordinal
number such as "first" or "second" may be used to de-
scribe various components, but the components should
not be limited by the terms. Terms are used only for the
purpose of distinguishing one component from another
component.

[0032] Throughout the specification, an "aerosol-gen-
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erating article" means an article used for smoking. For
example, an aerosol-generating article may be a regular
combustion cigarette used in a manner that is ignited and
combusted or may be a heated cigarette used in a man-
ner that is heated by an aerosol-generating device.
[0033] Throughoutthe specification, a "longitudinal di-
rection of a filter" means a direction in which a length of
the filter extends.

[0034] Throughout the specification, a "tobacco mate-
rial" means any form of material including components
derived from tobacco leaves.

[0035] Throughout the specification, a "filter element”
means an element including a filtering material. For ex-
ample, the filter element may include a plurality of fiber
strands.

[0036] Hereinafter, the present disclosure will now be
described more fully with reference to the accompanying
drawings, in which exemplary embodiments of the
present disclosure are shown such that one of ordinary
skill in the art may easily work the present disclosure.
The disclosure may, however, be embodied in many dif-
ferent forms and should not be construed as being limited
to the embodiments set forth herein.

[0037] Hereinafter,embodiments of the presentdisclo-
sure will be described in detail with reference to the draw-
ings.

[0038] FIG. 1 is a view illustrating an example of a

known composite filter including heterogeneous material
particles, and FIG. 2 is a view illustrating an example of
a process of manufacturing a known composite filter.
[0039] Referring to FIG. 1, a known composite filter
100 including heterogeneous material particles 2 in-
cludes only a first filter segment 110 including a filter el-
ement in which the heterogeneous material particles 2
are contained and a second filter segment 120 including
only a filter element. The filter element of the first filter
segment 110 includes a plurality of fiber strands, and the
heterogeneous material particles 2 may be randomly dis-
persed between the plurality of fiber strands.

[0040] The known composite filter 100 including the
heterogeneous material particles 2 includes a first inner
wrapper 131 that wraps the first filter segment 110 and
a second inner wrapper 132 that wraps the second filter
segment 120. In addition, the known composite filter 100
including the heterogeneous material particles 2 includes
an outer wrapper 133 that wraps both the first filter seg-
ment 110 wrapped by the first inner wrapper 131 and the
second filter segment 120 wrapped by the second inner
wrapper 132.

[0041] At least one perforation 140 may be formed in
the outer wrapper 133 through which outside air flows
into the filter 100 or internal air flows out of the filter 100.
The same type of perforations may also be formed in
positions of the first inner wrapper 131 or the second
inner wrapper 132 corresponding to the at least one per-
foration 140 of the outer wrapper 133.

[0042] Referringto FIGS. 1 and 2, the known compos-
ite filter 100 including heterogeneous material particles
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2 is manufactured by bonding a filter including a filter
element in which the heterogeneous material particles 2
are contained to a filter including only a filter element.
That is, respective filters are manufactured through two
processes and two types of manufactured filters are
bonded to each other through one process, and thus, a
total of three processes are required. There may be var-
iations in physical properties, such as suction resistance,
the length, and the circumference of a filter, manufac-
tured through multiple processes. In addition, the time
required for manufacturing the filter may increase.
[0043] Inaddition, in manufacturing two types offilters,
two wrappers are used for the two types of filters, and
one wrapper is additionally used in the process of bond-
ing the two types of filters. Accordingly, the number of
wrappers required for manufacturing the filter is unnec-
essarily increased, which causes an increase in manu-
facturing cost.

[0044] Here, the perforations 140 of the wrappers are
formed by a mechanical method, such as laser etching,
and the known composite filter 100 including the heter-
ogeneous material particles 2 is wrapped by overlapped
multiple layers of wrappers, and thus, much energy may
be unnecessarily consumed in forming the perforations
140.

[0045] FIG. 3 is a view illustrating a filter according to
an embodiment, and FIG. 4 is a view illustrating an ex-
ample of a process of manufacturing a filter, according
to an embodiment.

[0046] Referring to FIG. 3, a filter 200 according to an
embodiment includes a first filter segment 210 including
a first filter element in which at least one heterogeneous
material particle 2 is contained and a second filter seg-
ment 220 including a second filter element. The first filter
segment 210 and the second filter segment 220 may be
aligned in a longitudinal direction of the filter 200.
[0047] The filter 200 according to an embodiment may
be included in an aerosol-generating article (not illustrat-
ed). The filter 200 may be included at one end of the
aerosol-generating article, the generated aerosol may
pass through the first filter segment 210 and the second
filter segment 220 to form an airflow, and thus, a smoker
may inhale the aerosol from the second filter segment
220.

[0048] The first filter segment 210 may include a first
filter element in which at least one heterogeneous mate-
rial particle 2 is contained. The at least one heterogene-
ous material particle 2 may be randomly dispersed inside
and outside the first filter segment 210.

[0049] The heterogeneous material particle 2 may in-
clude at least one selected from a group consisting of
activated carbon particles and tobacco particles and may
include activated carbon. Activated carbon may be in-
cludedinthe filter 200 to adsorb gaseous materials based
on strong adsorbability thereof and may be mainly used
together with cellulose acetate fibers that filter out par-
ticulate materials, thereby performing a complementary
function.
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[0050] Tobacco particles may include particles includ-
ing tobacco material. The tobacco material may include,
for example, atobacco leaf, atobacco lateral vein, puffed
tobacco, cut tobacco, cut plate leaf, reconstituted tobac-
co, tobacco extract, and combinations thereof. When the
filter 200 including the first filter segment 210 in which
tobacco particles are included is applied to an aerosol-
generating article, nicotine may be generated from the
tobacco particles by a high-temperature aerosol passing
through the filter 200, and a taste of smoke may be in-
creased.

[0051] In an embodiment, the heterogeneous material
particles 2 may include activated carbon particles, and
the first filter segment 210 may include activated carbon
particles of about 0.5 mg/mm to about 5 mg/mm in a
longitudinal direction of the filter. When the first filter seg-
ment 210 includes activated carbon particles with a
weight in the numerical range described above, the filter
200 may have an appropriate suction resistance and
have an increased adsorption effect of a gaseous mate-
rial due to the activated carbon particles. The first filter
segment 210 may include activated carbon particles of
about 1 mg/mm to about 4 mg/mm in a longitudinal di-
rection of the filter and include activated carbon particles
of about 1.5 mg/mm to about 5 mg/mm.

[0052] The heterogeneous material particles 2 may
each have a diameter of about 0.1 mm to about 0.7 mm.
As the heterogeneous material particles 2 each have a
diameter in the range described above, the heterogene-
ous material particles 2 may be uniformly distributed
throughout the first filter element and at the same time,
deviation of a circumference measured in a direction per-
pendicular to a longitudinal direction of the first filter seg-
ment 210 may be reduced. When diameters of the het-
erogeneous material particles 2 are less than 0.1 mm,
the heterogeneous material particles 2 may be aggregat-
ed so as not to be uniformly distributed throughout the
first filter element. In addition, when the diameters of the
heterogeneous material particles 2 exceed about 0.7
mm, deviation of a circumference measured in a direction
perpendicular to a longitudinal direction of the first filter
segment 210 may increase. In addition, as the diameters
of the heterogeneous material particles increase,
weights of heterogeneous material particles increase,
and thus, the heterogeneous materials may fall off the
filter without being safely placed thereon, which may in-
crease a weight of the filter and variation in suction re-
sistance. The heterogeneous material particle 2 may
have diameters of about 0.1 mm to about 0.7 mm, for
example, about 0.15 mm to about 0.6 mm.

[0053] The first filter segment 210 may not be physi-
cally separated from the second filter segment 220. Here,
"not physically separated” means that respective filter
elements included in the first filter segment 210 and the
second filter segment 220 are not bonded to each other
in a separate state. That s, the first filter element and the
second filter element may differ from each other only in
whether the heterogeneous material particles 2 are in-

10

15

20

25

30

35

40

45

50

55

cluded therein and may include the same filter material.
For example, the first filter element of the first filter seg-
ment 210 and the second filter element of the second
filter segment 220 may include the same fiber strands,
and the fiber strands may extend from one end of the
filter 200 to the other end thereof. The first filter element
and the second filter element may include cellulose ac-
etate fibers but are not limited thereto and may include
various types of filter materials known in the art.

[0054] The filter 200 may include a wrapper 230 wrap-
ping the first filter segment 210 and the second filter seg-
ment 220. The wrapper 230 may include at least one
perforation 240. Positions in which the at least one per-
foration 240 is formed may be appropriately adjusted ac-
cording to characteristics of the aerosol-generating arti-
cle to which the filter 200 is applied. For example, the at
least one perforation 240 may be formed in positions cor-
responding to the first filter segment 210 to achieve a
high aerosol dilution rate but is not limited thereto.
[0055] The first filter segment 210 and the second filter
segment 220 may have a length ratio of 1:0.5to 1.5ina
longitudinal direction of the filter 200.

[0056] As the first filter segment 210 and the second
filter segment 220 have a length ratio in the numerical
range described above, the filter 200 may have appro-
priate suction resistance. The first filter segment 210 and
the second filter segment 220 may have a length ratio of
1:0.6 to 1.4, for example, 1:0.7 to 1.3, in the longitudinal
direction of the filter 200.

[0057] The firstfilter segment 210 and the second filter
segment 220 may each have a length of about 5 mm to
about 30 mm in the longitudinal direction of the filter 200.
Also, the first filter segment 210 and the second filter
segment 220 may each have a length of about 6 mm to
about 18 mm. For example, the first filter segment 210
may have a length of about 15 mm, and the second filter
segment 220 may have a length of about 12 mm. In an-
other example, the first filter segment 210 may have a
length of about 12 mm, and the second filter segment
220 may have a length of about 15 mm.

[0058] Referringto FIGS. 3 and4, thefilter 200 accord-
ing to an embodimentis manufactured by using a method
by which a filter tow into which at least one heterogene-
ous material particle 2 is injected at a preset length in-
terval is manufactured and then the filter tow is cut into
a plurality of filters 200 each including the heterogeneous
material particles 2. Therefore, because the filter 200 is
manufactured through only a process of manufacturing
a filter tow into which the heterogeneous material parti-
cles 2 are injected at a preset length interval and a proc-
ess of cutting the filter tow, a manufacturing process may
be simplified compared to the known composite filter 100
including the heterogeneous material particles 2 de-
scribed above, and thus, manufacturing time may be re-
duced. Also, in the filter 200 according to an embodiment,
the first filter segment 210 is not physically separated
from the second filter segment 220, and thus, deviation
that may occur in physical properties, such as suction
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resistance, the length, and the circumference of the filter
200, may be reduced.

[0059] In addition, unlike the known composite filter
100 including the heterogeneous material particles 2 de-
scribed above, packaging may be made by using only
one wrapper 230, and thus, manufacturing cost may be
reduced, and energy consumed to form the at least one
perforation 240 may be reduced.

[0060] FIG. 5 is a flowchart of a method of manufac-
turing a filter, according to an embodiment.

[0061] Referring to FIG. 5, the method of manufactur-
ing a filter may include a first operation S110, a second
operation S120, a third operation S130, and a fourth op-
eration S140.

[0062] The method of manufacturing afilter, according
to the embodiment, will be described in detail with refer-
ence to FIGS. 6A and 6B.

[0063] FIG. 6A illustrates a process of manufacturing
a filter, according to an embodiment, and FIG. 6B illus-
trates a process of manufacturing a filter, according to
another embodiment.

[0064] Thefirstoperation S110is anoperation of trans-
porting a filter tow 1 in one direction.

[0065] Referring to FIGS. 6A and 6B, in the first oper-
ation S110, a filter tow 1 may be fed into a transporter of
a filter manufacturing apparatus to be transported in one
direction ata constant speed. Thefiltertow 1 mayinclude,
for example, a tow made of cellulose acetate. However,
the present disclosure is not limited thereto and may in-
clude various types of tows known in the art.

[0066] In a detailed example, the first operation may
be performed by providing the filter tow 1 from a filter tow
storage tank 10 in which the filter tow 1 is stored to the
transporter. Here, the transporter may include at least
onerollers 21,22, and 23. The rollers 21, 22, and 23 may
appropriately adjust a transport speed of the provided
filter tow 1 such that respective fibers constituting the
filter tow 1 may maintain a constant arrangement during
transport.

[0067] Therollers21,22,23 mayinclude pairs ofrollers
21, 22, and 23 arranged in a direction perpendicular to
a transport direction of the filter tow 1, as illustrated in
FIGS. 6A and 6B. The pairs of rollers 21, 22, and 23 may
transport the provided filter tow 1 in one direction by ro-
tating in opposite directions to each other.

[0068] Forexample, the pairs of rollers 21, 22, and 23
may include the rollers 21, 22, and 23 of which surfaces
in contact with the filter tow 1 are formed of a rubber
material and the rollers 21, 22, and 23 having a plurality
of grooves formed at regular intervals in surfaces thereof
in contact with the filter tow 1. The rollers 21, 22, and 23
of which surfaces are formed of a rubber material may
transport the filter tow 1 by using friction with the filter
tow 1. The rollers 21, 22, and 23 having a plurality of
grooves formed at regular intervals in surfaces thereof
allow fibers to maintain a uniform arrangement while the
filter tow 1 is transported.

[0069] The method of manufacturing afilter, according

10

15

20

25

30

35

40

45

50

55

to the embodiment, may further include an operation of
adding a plasticizer to the filter tow 1 being transported.
Referring to FIGS. 6A and 6B, the filter tow 1 transported
by the transport rollers 21, 22, and 23 may pass through
a plasticizer injector 30. The plasticizer injector 30 may
spray a plasticizer onto a surface of the filter tow 1 being
transported.

[0070] The plasticizer may aggregate a plurality of fiber
strands of the filter tow 1, and as the plurality of fiber
strands are aggregated, the heterogeneous material par-
ticles 2 injected in a subsequent operation do not fall off
from the filter tow 1 and maintain positions thereof. The
plasticizer may include at least one materials selected
from a group consisting of triacetin, triethyl citrate, and
polyethylene glycol but is not limited thereto and may
include various types of filter materials known in the art.
[0071] In the second operation S120, the filter tow 1
into which the heterogeneous material particles 2 are in-
jected at a preset length interval is manufactured by in-
jecting atleastone heterogeneous material particle 2 with
a preset weight into the filter tow 1 being transported at
a preset period.

[0072] The heterogeneous material particles 2 may in-
clude at least one selected from a group consisting of
activated carbon particles and tobacco particles and may
include activated carbon. Activated carbon may be in-
cluded in a filter to adsorb gaseous materials based on
strong adsorbability thereof and may be mainly used to-
gether with cellulose acetate fibers that filter out partic-
ulate materials, thereby performing a complementary
function.

[0073] Tobacco particles may include particles includ-
ing tobacco material. The tobacco material may include,
for example, a tobacco leaf, a tobacco lateral vein, puffed
tobacco, cut tobacco, cut plate leaf, reconstituted tobac-
co, tobacco extract, and combinations thereof. When a
filter including tobacco particles is applied to an aerosol-
generating article, nicotine may be generated from the
tobacco particles by a high-temperature aerosol passing
through the filter 200, and a taste of smoke may be in-
creased.

[0074] The second operation S120 may be performed
by injecting the heterogeneous material particles 2 with
a preset weight at a preset period into the filter tow 1
being transported at a fixed position. When the hetero-
geneous material particles 2 are repeatedly injected ata
constant period at a fixed position, a portion including the
heterogeneous material particles 2 and a portion that
does not include the heterogeneous material particles 2
are repeatedly formed at regular length intervals in the
filter tow 1 being transported. The injected heterogene-
ous material particles 2 may be randomly arranged be-
tween the plurality of fiber strands of the filter tow 1.
[0075] Inadetailed example, referringto FIGS. 6Aand
6B, the heterogeneous material particles 2 may be stored
in a heterogeneous material particle storage tank 40 and
may be injected into the filter tow 1 being transported
from the heterogeneous material particle storage tank 40
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by the heterogeneous material particle injector 41. The
heterogeneous material particle injector 41 may be in the
form of a gear wheel in which a plurality of grooves ca-
pable of accommodating the heterogeneous material
particles 2 with a preset weight are formed at regular
intervals. The heterogeneous material particle injector
41 in the form of a gear wheel may be provided at a lower
portion of the heterogeneous material particle storage
tank 40. As the heterogeneous material particle injector
41 in the form of a gear wheel accommodates the heter-
ogeneous material particles 2 with a preset weight in the
grooves formed at regular intervals and rotates, the het-
erogeneous material particles 2 may freely fall toward
the filter tow 1 being transported.

[0076] Here, the preset period may mean a time inter-
val between points in time when the heterogeneous ma-
terial particles 2 start to be injected. The preset period
may be adjusted by intervals between the plurality of
grooves formed in the heterogeneous material particle
injector 41 in the form of a gear wheel and a rotation
speed of the heterogeneous material particle injector 41.
For example, as the intervals between the plurality of
grooves formed in the heterogeneous material particle
injector 41 in the form of a gear wheel increases, the
preset period may also increase. In addition, as the ro-
tation speed of the heterogeneous material particle in-
jector 41 increases, the preset period may be reduced.
[0077] The preset weight may mean a weight of the
heterogeneous material particles 2 that are injected dur-
ing injection of the heterogeneous material particles 2
once. For example, the preset weight may mean a weight
of the heterogeneous material particle 2 accommodated
in grooves of the heterogeneous material particle injector
41 in the form of a gear wheel.

[0078] In an embodiment, the heterogeneous material
particles 2 may include activated carbon particles, and
the preset weight may be about 0.5 mg/mm to about 5
mg/mm in a longitudinal direction of a filter tow. Here, the
longitudinal direction of the filter tow refers to a direction
in which alength of the filter tow extends. When the preset
weightis in the numerical range described above, a man-
ufactured filter may have an appropriate suction resist-
ance, and at the same time, an adsorption effect of a
gaseous material due to activated carbon particles may
be increased. The preset weight may be about 1 mg/mm
to about 4 mg/mm in a longitudinal direction of a filter
tow, and for example, about 1.5 mg/mm to about 5
mg/mm.

[0079] The heterogeneous material particles 2 may
have diameters of about 0.1 mm to about 0.7 mm. As the
heterogeneous material particles 2 have diameters in the
range described above, the heterogeneous material par-
ticles 2 may be uniformly distributed in the filter tow 1,
and atthe same time, deviation of a circumference meas-
ured in a direction perpendicular to a longitudinal direc-
tion of a filter may be reduced. When diameters of the
heterogeneous material particles 2 are less than 0.1 mm,
the heterogeneous material particles 2 may be aggregat-
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ed so as not to be uniformly distributed in the filter tow
1. In addition, when the diameters of the heterogeneous
material particles 2 exceed about 0.7 mm, deviation of a
circumference measured in a direction perpendicular to
a longitudinal direction of a manufactured filter may in-
crease. In addition, as the diameters of the heterogene-
ous material particles increase, weights of heterogene-
ous material particles increase, and thus, the heteroge-
neous materials may fall off the filter without being safely
placed thereon, which may increase a weight of the filter
and variation in suction resistance. The heterogeneous
material particle 2 may have diameters of about 0.1 mm
to about 0.7 mm, for example, about 0.15 mm to about
0.6 mm.

[0080] Here, a preset length interval may mean a dis-
tance (that is, a length of a portion that does not include
the heterogeneous material particles 2) between portions
including the heterogeneous material particles 2. The
preset length interval may be changed by adjusting a
transport speed and a free fall distance of the filter tow
1. For example, as the transport speed of the filter tow 1
increases, a length of a portion including the heteroge-
neous material particles 2 may increase, and the distance
between the portions including the heterogeneous ma-
terial particles 2 may also increase. In addition, as the
free fall distance increases, the length of the portion in-
cluding the heterogeneous material particles 2 may in-
crease, and the distance between the portions including
the heterogeneous material particles 2 may be reduced.
[0081] For example, the preset length interval may be
about 5 mm to about 30 mm. That is, the length of the
portion that does not include the heterogeneous material
particles 2 may be about 5 mm to about 30 mm. Here,
the length of the portion including the heterogeneous ma-
terial particles 2 may be about 5 mm to about 30 mm.
[0082] The portion including the heterogeneous mate-
rial particles 2 and the portion that does not include the
heterogeneous material particles 2 may have a length
ratio of 1:0.5 to 1.5. By having a length ratio in the nu-
merical range described above, a manufactured filter
may have an appropriate suction resistance. A filter may
have a length ratio of 1:0.6 to 1.4, for example, 1:0.7 to
1.3.

[0083] The second operation S120 may include an op-
eration of manufacturing the filter tow 1 into which the
heterogeneous material particles 2 are injected at a pre-
setlengthinterval by injecting atleast one heterogeneous
material particle 2 with a preset weight into the filter tow
1 being transported at a preset period, and an operation
of causing the filter tow 1 into which the heterogeneous
material particles 2 are injected at a preset length interval
to pass through a compressor 50 and compressing the
filter tow 1.

[0084] Referring to FIG. 6A, the filter tow 1 into which
the heterogeneous material particles 2 are injected may
pass through the compressor 50. The compressor 50
may provide more uniform density of a tow by compress-
ing the filter tow 1 into which the heterogeneous material
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particles 2 are injected, and in a subsequent third oper-
ation of wrapping the filter tow 1 with a wrapper (S130),
it is possible to prevent a problem that the wrapper is
damaged by pressure transferred from a great thickness
of the filter tow 1. The compressor 50 may include a com-
pression jet but is not limited thereto, and various types
of compression devices known in the art may be used.
[0085] In addition, referring to FIG. 6B, the second op-
eration S120 may include an operation of manufacturing
a compressed filter tow 1 by passing the filter tow 1
through the compressor 50, an operation of manufactur-
ing the filter tow 1 into which the heterogeneous material
particles 2 are injected at a preset length interval by in-
jecting atleast one heterogeneous material particle 2 with
a preset weight into the filter tow 1 being transported at
a preset period, and an operation of dispersing the at
least one heterogeneous material particle 2 into the filter
tow 1 by spraying gas to the filter tow 1 into which the
heterogeneous material particle 2 is injected at a preset
length interval.

[0086] When the filter tow 1 is compressed before the
heterogeneous material particles 2 are injected thereinto,
the heterogeneous material particles 2 may not be inject-
ed into the filter tow 1 because the compressed filter tow
1 has a high density. Accordingly, the operation of dis-
persing the heterogeneous material particles 2 into the
filter tow 1 by spraying gas to the filter tow 1 into which
the heterogeneous material particles 2 are injected.
[0087] The operation of dispersing the heterogeneous
material particles 2 into the filter tow 1 by spraying gas
may be performed by a gas sprayer 80 including an air
jet, but the present disclosure is not limited thereto, and
various types of gas devices known in the art may be
used.

[0088] The third operation S130 is an operation of
wrapping the filter tow 1 into which the heterogeneous
material particles 2 are injected at a presetlength interval
with a wrapper.

[0089] Referring to FIGS. 6A and 6B, the filter tow 1
into which the heterogeneous material particles 2 are in-
jected at a preset length interval may be transported to
a wrapping machine 60. The wrapping machine 60 may
wrap the outside of the filter tow 1 with a wrapper. The
wrapping machine 60 may wrap the filter tow 1 in a cy-
lindrical shape with a wrapper and may fix the wrapper
by using an adhesive. For example, after wrapping the
filter tow 1 with a wrapper partially coated with a hot-melt
adhesive, heat may be applied to fix the wrapper, but the
present disclosure is not limited thereto, and various ad-
hesives known in the art may be used.

[0090] The fourth operation S140 is an operation of
cutting the filter tow 1 wrapped by a wrapper into filters
each including heterogeneous material particles 2.
[0091] Referring to FIGS. 6A and 6B, the filter tow 1
wrapped by a wrapper may be transported to a cutter 70.
The cutter 70 may cut the filter tow 1 wrapped by a wrap-
per in a preset length, and thus, filters may be manufac-
tured. The cutter 70 may cut the filters to respectively
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include the heterogeneous material particles 2. For ex-
ample, as described above with reference to FIGS. 2 and
3, the filter tow 1 may be cut to include the first filter
segment 210 including a first filter element in which at
least one heterogeneous material particle 2 is contained
and the second filter segment 220 including a second
filter element.

[0092] The method of manufacturing afilter, according
to the embodiment, may further include a fifth operation
of forming at least one perforation in a wrapper. For ex-
ample, formation of the perforations may be performed
by using laser etching but is not limited thereto, and var-
ious methods known in the art may be used. As described
above, in a method of manufacturing a filter according to
an embodiment, the filter may be manufactured by using
only one wrapper without overlapping a plurality of wrap-
pers, and thus, energy consumed for forming the perfo-
rations may be reduced.

[0093] Those of ordinary skill in the art related to the
present embodiments may understand that various
changes in form and details can be made therein without
departing from the scope of the characteristics described
above. Therefore, the disclosed methods should be con-
sidered in a descriptive point of view, not a restrictive
point of view. The scope of the present disclosure is de-
fined by the appended claims rather than by the foregoing
description, and all differences within the scope of equiv-
alents thereof should be construed as being included in
the present disclosure.

Claims

1. Afilterincluded in an aerosol-generating article, the
filter comprising:

afirstfilter segmentincluding afirstfilter element
in which at least one heterogeneous material
particle is contained;

a second filter segment including a second filter
element; and

a wrapper wrapping the first filter segment and
the second filter segment,

wherein the first filter segment and the second
filter segment are aligned in a longitudinal direc-
tion of the filter, and

the first filter segment and the second filter seg-
ment are not physically separated.

2. Thefilter of claim 1, wherein the heterogeneous ma-
terial particle is at least one selected from a group
consisting of activated carbon particles and tobacco
particles.

3. The filter of claim 1, wherein

the heterogeneous material particle includes ac-
tivated carbon particles, and
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the firstfilter segmentfilterincludes the activated
carbon particles of 0.5 mg/mm to 5 mg/mm in
the longitudinal direction of the filter.

The filter of claim 1, wherein the heterogeneous ma-
terial particle has a diameter of 0.1 to 0.7 mm.

The filter of claim 1, wherein the first filter segment
and the second filter segment have a length ratio of
1:0.5 to 1.5 in the longitudinal direction of the filter.

The filter of claim 1, wherein the wrapper includes
at least one perforation.

An aerosol-generating article comprising the filter of
claim 1.

A filter manufacturing method comprising:

a first operation of transporting a filter tow in one
direction;

a second operation of manufacturing a filter tow
into which at least one heterogeneous material
particle is injected at a preset length interval by
injecting the heterogeneous material particle
with a preset weight into the filter tow being
transported at a preset period;

a third operation of wrapping the filter tow into
which the heterogeneous material particle is in-
jected at the preset length interval with a wrap-
per; and

a fourth operation of cutting the filter tow
wrapped with the wrapper into filters each in-
cluding the heterogeneous material particle.

The filter manufacturing method of claim 8, wherein
the heterogeneous material particle is selected from
a group consisting of activated carbon particles and
tobacco particles.

The filter manufacturing method of claim 8, wherein

the heterogeneous material particle includes ac-
tivated carbon particles, and

the preset weight is 0.5 mg/mm to 5 mg/mm in
a longitudinal direction of the filter tow.

The filter manufacturing method of claim 8, wherein
the heterogeneous material particle has a diameter

of 0.1 to 0.7 mm.

The filter manufacturing method of claim 8, wherein
the preset length interval is 5 to 30 mm.

The filter manufacturing method of claim 8, wherein
the second operation includes

an operation of manufacturing the filter tow into
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which the at least one heterogeneous material
particle is injected at the preset length interval
by injecting at least one heterogeneous material
particle with the preset weight into the filter tow
being transported at the preset period, and

an operation of causing the filter tow into which
the at least one heterogeneous material particle
is injected at the preset length interval to pass
through a compressor and compressing thefilter
tow.

14. The filter manufacturing method of claim 8, wherein

the second operation includes

an operation of manufacturing a compressed fil-
ter tow by passing the filter tow through the com-
pressor,

an operation of manufacturing the filter tow into
which the at least one heterogeneous material
particle is injected at the preset length interval
by injecting the heterogeneous material particle
with the preset weight into the filter tow being
transported at the preset period, and

an operation of dispersing the heterogeneous
material particle into the filter tow by spraying
gasto thefilter tow into which the heterogeneous
material particle is injected at the preset length
interval.

15. The filter manufacturing method of claim 8, further

comprising a fifth operation of forming at least one
perforation in the wrapper.
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INJECTED AT PRESET LENGTH INTERVAL WITH
WRAPPER

—- 5130
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— 5140

END

14



EP 4 098 133 A1

V9 "DIA

15



EP 4 098 133 A1

09

0.

d9 "OId

16



10

15

20

25

30

35

40

45

50

55

EP 4 098

INTERNATIONAL SEARCH REPORT

133 A1

International application No.

PCT/KR2022/005697

A. CLASSIFICATION OF SUBJECT MATTER

A24D 3/02(2006.01)i; A24D 1/04(2006.01)i; A24D 1/02(2006.01)i; A24D 3/04(2006.01)i

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

B. FIELDS SEARCHED

A24D 3/17(2020.01); A24F 40/70(2020.01)

Minimum documentation searched (classification system followed by classification symbols)

A24D 3/02(2006.01); A24B 15/28(2006.01); A24D 3/04(2006.01); A24D 3/06(2006.01); A24D 3/12(2006.01);

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

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

%A Bl (activated carbon)

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

eKOMPASS (KIPO internal) & keywords: ol ©] &% (aerosol), Tl (cigarette), 2 H(filter), 2] 3 (wrapper), X 3 (perforation),

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2008-0053314 A (RHODIA ACETOW GMBH) 12 June 2008 (2008-06-12)

Y See paragraphs [0065], [0066] and [0087]-[0093]; and figures 1B, 1C and 5. 1-15
KR 10-2016-0098213 A (PHILIP MORRIS PRODUCTS S.A.) 18 August 2016 (2016-08-18)

Y See paragraphs [0118] and [0119]; and figure 2. 1-15
KR 10-2177116 B1 (KT & G CORPORATION) 11 November 2020 (2020-11-11)

A See entire document. 1-15
US 5360023 A (BLAKLEY, Richard L. et al.) 01 November 1994 (1994-11-01)

A See entire document. 1-15
KR 10-2010-0118132 A (FILTRONA INTERNATIONAL LIMITED) 04 November 2010 (2010-11-04)

A See entire document. 1-15

D Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

document defining the general state of the art which is not considered

to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international

filing date

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)

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

«T later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X» document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive 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

20 July 2022

Date of mailing of the international search report

21 July 2022

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)

17




10

15

20

25

30

35

40

45

50

55

EP 4 098 133 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2022/005697

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

KR 10-2008-0053314 A 12 June 2008 BR PI0617062 A2 12 July 2011
CN 101257810 A 03 September 2008
DE 102005042099 Al 22 March 2007
DE 102005060972 Al 28 June 2007
EP 1921934 A2 21 May 2008
JP 2009-506761 A 19 February 2009
RU 2008-113195 A 20 October 2009
RU 2413438 C2 10 March 2011
us 2010-0037905 Al 18 February 2010
WO 2007-028476 A2 15 March 2007
WO 2007-028476 A3 26 July 2007

KR 10-2016-0098213 A 18 August 2016 CN 105813482 A 27 July 2016
CN 105813482 B 02 October 2018
EP 3082479 Al 26 October 2016
JP 2017-501690 A 19 January 2017
JP 6734777 B2 05 August 2020
KR 10-2362207 Bl 11 February 2022
MX 2016007858 A 19 September 2016
MY 178538 A 15 October 2020
RU 2016-127907 A 25 January 2018
RU 2673603 Cl 28 November 2018
SG 11201605062  SA 28 July 2016
UA 119657 C2 25 July 2019
uUs 10426191 B2 01 October 2019
UsS 2016-0286850 Al 06 October 2016
WO 2015-091523 Al 25 June 2015

KR 10-2177116 Bl 11 November 2020 None

UsS 5360023 A 01 November 1994 CA 2081283 Al 28 May 1993
CA 2081283 C 05 April 2005
CA 2108440 Al 30 March 1991
CA 2108440 C 04 November 1997
CN 1038014 A 20 December 1989
CN 1050491 A 10 April 1991
CN 1050491 C 14 September 1994
CN 1050493 A 10 April 1991
CN 1050493 C 10 March 1995
CN 1050494 A 10 April 1991
CN 1050494 C 10 March 1995
CN 1072576 A 02 June 1993
CN 1072576 C 02 June 1993
EP 0342538 A2 23 November 1989
EP 0342538 A3 05 December 1990
EP 0419974 A2 03 April 1991
EP 0419974  BI 04 December 1996
EP 0419975 A2 03 April 1991
EP 0419981 A2 03 April 1991
EP 0532329 A2 17 March 1993
EP 0545186 A2 09 June 1993
JP 02-053476 A 22 February 1990
JP 03-175968 A 31 July 1991

Form PCT/ISA/210 (patent family annex) (July 2019)

18




10

15

20

25

30

35

40

45

50

55

EP 4 098 133 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2022/005697

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

JP 03-180165 A 06 August 1991
JP 03-180166 A 06 August 1991
JP 04-091776 A 25 March 1992
JP 04-228059 A 18 August 1992
JP 05-211861 A 24 August 1993
JP 06-046818 A 22 February 1994
JP 3215702 B2 09 October 2001
JP 3506722 B2 15 March 2004
JP 3547768 B2 28 July 2004
KR 10-0155148 Bl 01 October 1998
KR 10-0270913 Bl 01 November 2000
KR 10-1989-0016931 A 14 December 1989
KR 10-1991-0005792 A 27 April 1991
KR 10-1991-0005794 A 27 April 1991
Us 5060673 A 29 October 1991
Us 5074321 A 24 December 1991
uUs 5085232 A 04 February 1992
US 5101839 A 07 April 1992
Us 5105836 A 21 April 1992
Us 5129408 A 14 July 1992
US 5131416 A 21 July 1992
Us 5137034 A 11 August 1992
us 5141007 A 25 August 1992
Us 5159944 A 03 November 1992
us 5261425 A 16 November 1993
uUs 5271419 A 21 December 1993
Us 5327917 A 12 July 1994
Us 5396911 A 14 March 1995
US 5415186 A 16 May 1995
Us 5598868 A 04 February 1997

KR 10-2010-0118132 A 04 November 2010 CN 101969797 A 09 February 2011
EP 2042384 Al 27 October 2010
JP 2011-510674 A 07 April 2011
JP 5607544 B2 15 October 2014
RU 2010-134019 A 20 March 2012
RU 2585247 C2 27 May 2016
WO 2009-098462 Al 13 August 2009

Form PCT/ISA/210 (patent family annex) (July 2019)

19




	bibliography
	abstract
	description
	claims
	drawings
	search report

