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(54) SMOKING ARTICLE INCLUDING LYOCELL TOW

(57) A smoking article is provided. The smoking ar-
ticle includes a tobacco rod, a front-end plug disposed at
one side of the tobacco rod, a first segment disposed at
the other side opposite to the one side of the tobacco rod,
and a second segment disposed at the other side of the
first segment, wherein the second segment includes
lyocell tow including a plurality of lyocell fibers.
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Description

[Technical Field]

[0001] The present invention relates to a smoking article which includes lyocell tow in a second segment constituting a
filter portion of the smoking article, so that the smoking article prevents the tow in the second segment from melting,
effectively reduces the heat generated during the initial puffs, and thus is capable of providing a richer improved smoking
experience to a user.

[Background Art]

[0002] In smokingarticles, the transfer of tobaccocomponents (e.g., nicotineand tar) and theproductionof vapor havea
significant impact on a user’s smoking experience. Generally, the smoking article operates by amethod in which a stick is
heated to a high temperature of about 150 to 300 °C using a device, the applied heat is transferred to amedium portion to
increase the temperature of themediumportion, and thus tobacco components such as nicotine and the like are smoothly
transferred. In this process, materials such as glycerin and the like are heated to generate vapor, and the tobacco
components contained in the vapor are delivered so that a user can inhale them. However, when the device is set to a
temperature equal to or less than the boiling point of glycerin, vapor is not smoothly generated, and thus aproblem that the
transfer of tobacco components is limited occurs.
[0003] Meanwhile, conventional mouthpieces serve to filter components in mainstream smoke using cellulose acetate
(hereinafter, abbreviated as "CA") tow. The CA tow melts or deforms at a temperature of about 70 °C or higher and then
solidifies again, and this phenomenon interferes with smooth transfer of smoke, generates a negative off-flavor, and
prevents a filtering function from working properly.

[Disclosure]

[Technical Problem]

[0004] Oneobject of the present invention is to provide a smoking articlewhich includes lyocell tow in a second segment
constituting a filter portion of the smoking article, so that the smoking article prevents the tow in the second segment from
melting, effectively reduces the heat generated during the initial puffs, and thus is capable of providing a richer improved
smoking experience to a user.
[0005] The objects of the present invention are not limited to those mentioned above, and other unmentioned objects
can be clearly understood by those skilled in the art to which the present invention pertains from the description below.

[Technical Solution]

[0006] According tooneaspectof thepresentapplication forachieving theoneobject, there isprovidedasmokingarticle
which a tobacco rod, a front-end plug disposed at one side of the tobacco rod, a first segment disposed at the other side
opposite to the one side of the tobacco rod, and a second segment disposed at the other side of the first segment, wherein
the secondsegment includes lyocell tow includingaplurality of lyocell fibers. In someembodiments, the front-endplug, the
tobacco rod, the first segment, and the second segment may be sequentially arranged along the longitudinal direction of
the smoking article.
[0007] In some embodiments, the lyocell fibers included in the lyocell tow may have a single fineness of 2.22 to 16.67
dtex (amonodenier of 2 to 15), and the lyocell towmayhavea total fineness of 1,111 to 4,444 tex (a total denier of 10,000 to
40,000).
[0008] In some embodiments, the second segment may have a draw resistance of 5 mmWG to 20 mmWG based on a
second segment length of 14 mm.
[0009] In someembodiments, the second segmentmay have a draw resistance of 8mmWG to 17mmWGbased on the
second segment length of 14 mm.
[0010] In some embodiments, the front-end plug may include at least one of cellulose acetate and lyocell.
[0011] In some embodiments, the front-end plug may include at least one channel inside. At least one channel may
extend in a longitudinal direction. At least one channel may extend in a longitudinal direction parallel to a longitudinal axis.
[0012] In some embodiments, the second segment may have a hardness of 60% to 100%.
[0013] In some embodiments, the second segment may have a hardness of 85% to 95%.
[0014] According to another aspect of the present application, there is provideda system including theabove-described
smoking article and an aerosol-generating device using the same.
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[Advantageous Effects]

[0015] According to a smoking article according to an embodiment, since lyocell tow is applied to a second segment
constituting a filter portion of a smoking article, the tow in the second segment is prevented from melting, the heat
generated during the initial puffs is effectively reduced, and thus a richer improved smoking experience can be provided to
a user.
[0016] Advantageouseffectsaccording to the technical spirit of thepresentdisclosurearenot limited to thosementioned
above, and other unmentioned advantageouseffects canbe clearly understoodby thoseof ordinary skill in the art from the
description below.

[Description of Drawings]

[0017]

FIGS. 1 to 3 are diagrams showing examples in which a smoking article is inserted into an aerosol-generating device.
FIG. 4 is a diagram showing a smoking article according to an embodiment.

[Modes of the Invention]

[0018] Hereinafter, exemplary embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings. Advantages and features of the present disclosure and methods of achieving the same should
become clear with embodiments described in detail below with reference to the accompanying drawings. However, the
technical spirit of the present disclosure is not limited to the following embodiments and may be implemented in various
different forms. The following embodiments are only provided to make the technical spirit of the present disclosure
complete and completely inform thoseof ordinary skill in the art towhich the present disclosure pertains of the scope of the
present disclosure. The technical spirit of the present disclosure is defined only by the scope of the claims.
[0019] In assigning reference numerals to components of each drawing, it should be noted that the same reference
numerals are assigned to the same components wherever possible evenwhen the components are illustrated in different
drawings. Also, in describing the present disclosure, when it is determined that the detailed description of a known related
configuration or function may obscure the gist of the present disclosure, the detailed description thereof will be omitted.
[0020] Unless otherwise defined, all terms including technical or scientific termsusedherein have the samemeaning as
commonly understood by those of ordinary skill in the art to which the present disclosure pertains. Terms defined in
commonly used dictionaries should not be interpreted in an idealized or overly formal sense unless expressly so defined
herein. Terms used herein are for describing the embodiments and are not intended to limit the present disclosure. In the
present specification, a singular expression includes a plural expression unless the context clearly indicates otherwise.
[0021] Also, in describing components of the present disclosure, terms such as first, second, A, B, (a), and (b) may be
used. Such terms are only used for distinguishing one component from another component, and the essence, order,
sequence, or the like of the corresponding component is not limited by the terms. In a case inwhich a certain component is
described as being "connected," "coupled," or "linked" to another component, it should be understood that, although the
componentmaybe directly connectedor linked to theother component, still another componentmayalso be "connected,"
"coupled," or "linked" between the two components.
[0022] The terms "comprise" and/or "comprising" used herein do not preclude the presence or addition of one or more
components, steps, operations, and/or devices other than those mentioned.
[0023] First, some terms used herein will be clarified.
[0024] In the present specification, a "smoking article" may refer to any product that can be smoked or any product that
canprovide a smokingexperience, regardless ofwhether the product is basedon tobacco, tobaccoderivatives, expanded
tobacco, reconstituted tobacco, or tobacco substitutes. For example, the smoking articlemay include products that canbe
smoked, such as cigarettes, cigars, and cigarillos.
[0025] In the present specification, a "smokingmaterial" may refer to any type of material that can be used in a smoking
article.
[0026] In the present specification, the term "user" may be used interchangeably with the term "consumer."
[0027] In the present specification, "upstream" or "upstreamdirection"may refer to a directionmovingaway fromanoral
regionof a smoker, and "downstream"or "downstreamdirection"may refer to adirection approaching theoral regionof the
smoker.
[0028] In the present specification, a "longitudinal direction"may refer to a direction corresponding to a longitudinal axis
of a smoking article. The "longitudinal axis" of a smoking article may refer to an imaginary line extending along the main
longitudinal direction of a smoking article. This axis generally runs from one end (e.g., the mouthpiece or filter end) to the
opposite end (e.g., the combustion or heat source end) of a smoking article.
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[0029] In the present specification, a "lyocell filter" refers to a filter including or composed of lyocell tow.
[0030] In the present specification, "lyocell tow" includes or is composed of a plurality of lyocell fibers. In some
embodiments, the lyocell tow may refer to a bundle formed by cross-connecting adjacent lyocell fibers.
[0031] In the present specification, "lyocell fibers"may refer to fibersmade of lyocell cellulose. Particularly, lyocell fibers
may be fibers made of cellulose derived or primarily derived from wood pulp, especially, semi-synthetic fibers.
[0032] In the present specification, a "shaped cross-section" is defined as a cross-section having a shape including a
plurality of protrusions instead of having a circular shape. For example, a cross-section having a shape in which a plurality
of protrusions branch and/or extend from the center and/or the center of the cross-sectionmay be referred to as a shaped
cross-section. Here, the "protrusion" may refer to a distinct, extended segment or arm extending outward from the central
core or joining point of the cross-section of a lyocell fiber.
[0033] In some embodiments, the lyocell fibers may have a Y-shaped cross-section with three protrusions branching
and/or extending from the center and/or the center of the cross-section, a cross-shaped cross-section with four
protrusions, and/or a star-shaped cross-section with five protrusions, or an O-shaped cross-section, but the present
invention is not limited thereto.
[0034] In some embodiments, the lyocell fibersmay include three ormore protrusions branching and/or extending from
the center and/or the center of the cross-section.
[0035] In some embodiments, the lyocell fibers included in the lyocell tow may have a Y-shaped cross-section for
application in cigarette filters.
[0036] In the present specification, a "hollow" may refer to a channel extending along the longitudinal direction.
[0037] In the present specification, when the cross-section of a channel formed inside a front-end plug has a "trilobal,"
"tetralobal," or "multilobal" shape, it maymean that the cross-section has a shape in which 3 protrusions, 4 protrusions, or
more than 4 protrusions branch and/or extend from the center of the cross-section of the channel, respectively. Here, the
"protrusion"may refer to adistinct, extendedsegment or armextendingoutward from the central core or joining point of the
cross-section of the channel.
[0038] In the present specification, "being composed of" an element may refer to including or consisting of the element.
[0039] In thepresent specification, a "tubular rod" asafilter rodmay refer toafilter rodwithahollow formed therein, anda
filter rod without a hollow formed therein may be referred to as a "cylindrical rod."
[0040] In the present specification, a "recess-type rod" as a filter rod may refer to a filter rod with one or more pores.
[0041] In the present specification, a "recessed filter" as a filter may refer to a filter with one or more pores.
[0042] In the present specification, the "wrapping" of a smoking articlewith awrappermaymean that at least a portion of
the peripheral surface along the longitudinal axis of each part (portion), segment and/or structure of a smoking article is
surrounded by a wrapper.
[0043] In the present specification, basis weight refers to mass per unit area of wrapping paper and/or a wrapper. The
basis weight of wrapping paper and/or a wrapper may be determined bymeasuring themass and area of wrapping paper
and/or awrapper and dividing themass of thewrapping paper and/or wrapper by the area. The unit of basisweightmaybe
gram per square meter (gsm), that is, g/m2.
[0044] In thepresent specification, "hardwrappingpaper" refers towrappingpaper havingabasisweight greater thanor
equal to a certain value.
[0045] In some embodiments, "grease-resistant wrapping paper"may refer to wrapping paper whose surface has been
treated to be grease-resistant, and "grease-resistant hard wrapping paper" may refer to hard wrapping paper whose
surface has been treated to be grease-resistant.
[0046] In some embodiments, "general wrapping paper" may refer to wrapping paper whose surface has not been
treated tobegrease-resistant, and "general hardwrappingpaper"may refer tohardwrappingpaperwhosesurfacehasnot
been treated to be grease-resistant.
[0047] In the present specification, the "single fineness" of lyocell tow or cellulose acetate tow refers to the fineness of a
monofilament strand separated from a multifilament of lyocell fibers or cellulose acetate fibers constituting lyocell tow or
cellulose acetate tow.
[0048] In the present specification, the "total fineness" of lyocell tow or cellulose acetate tow refers to the fineness of a
multifilament of lyocell fibers or cellulose acetate fibers constituting lyocell tow or cellulose acetate tow.
[0049] In the present specification, the hardness of each part (portion), segment and/or structure (e.g., a second
segment) of a smoking article is a value obtained by quantifying the degree towhich a diameter of the object ismaintained
when theobject is pressedwith a certain level of force in a direction perpendicular to the longitudinal direction of the object,
and may be a percentage value of a ratio of a diameter of the object after the force is applied to a diameter of the object
before the force is applied. For example, the hardness (%) of the object may be calculated by (D-a)/D×100%. Here, D
representsadiameter of theobject, anda representsadistance theobjectmovesdownwarddue toa300gweight (i.e., the
object is pressed). Themeasurement values required to calculate the hardnessmay be obtained, for example, usingDHT
200™ commercially available from Filtrona Group. In measuring the hardness, the force applied to the object may be
considered to be a value equivalent to the force applied to the smoking article by an actual user (e.g., the force at which an
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actual user holds the smoking article).
[0050] Afilter of a smokingarticle according to oneaspect of thepresent inventionmaycollect at least a portionof smoke
generated during smoking of the smoking article. In some embodiments, the filter of the smoking article may collect total
particulate matter (hereinafter, abbreviated as "TPM") including at least a portion of at least one of nicotine (hereinafter,
abbreviated as "Nic"), tar, propylene glycol (hereinafter, abbreviated as "PG"), and glycerin (hereinafter, abbreviated as
"Gly") included in smoke generated during smoking of the smoking article.
[0051] In the present specification, "draw resistance" refers to the static pressure difference between two ends of a
sample when an airflow passes through the sample. In the present specification, "PDC" refers to a draw resistance value
measured in a state inwhich amediumportion is open, the perforationsof the filtering portionare blocked, and the inflowof
external air is blocked, and "PDO" refers to a draw resistance valuemeasured in a state inwhich amediumportion is open,
the perforations of the filtering portion are not blocked, and the inflow of external air is allowed. For example, draw
resistancemaybemeasuredaccording to the ISOstandard6565:2015method.According to the ISOstandard6565:2015
method, draw resistancemay refer to the static pressure difference between twoends of a samplewhen anairflowpasses
through the sample under normal conditions (22±2 °C, 60±5% relative humidity) with a volume flow rate of 17.5 mm/s at
the discharge end.
[0052] In the present specification, organic acid is a general term for organic compounds that are acidic.
[0053] In some embodiments, room temperature may refer to 20 °C to 25 °C.
[0054] In the present specification, when no separate physical quantity is indicated, component percent (%) and
component proportion refer to the weigh percent (wt%) and weight proportion of a component, respectively.
[0055] In the present specification, "puff" refers to an action of inhaling or drawing air through a smoking article for
generatingand inhaling smokeor vapor. "Puffcount"may refer to the total numberof inhalingor drawingactionsduringuse
of a smokingarticle. Alternatively or additionally, thepuffcountmaybe themaximumnumber of inhalingor drawingactions
that a smoking article can provid before it is completely consumed or ceases to function.
[0056] In the present specification, Health Canada (HC) conditionsmay include a puff volume of 55ml, a puff frequency
of 30 seconds, and a puff duration of 2 seconds. Particularly, the HC conditions may be based on a state in which the
perforations of a filter are blocked. In measurement under the HC conditions, the puff count may be 9.
[0057] In the present specification, the "ventilation rate (hereinafter, abbreviated as "Vent")" of a smoking articlemay be
defined as a percentage value of a ratio of the total volume flow rate (e.g., ml/s) of air entering the smoking article without
burning or heating through the front region, that is, the longitudinal upstreamend, of the smoking article to the total volume
flow rate (e.g., ml/s) of air at the outlet, that is, the longitudinal downstream end, of the smoking article. For example, the
ventilation rate may bemeasured according to ISO 9512:2019. For example, the total volume flow rate of air entering the
smoking article without burning or heating through the front region may be the total volume flow rate of air entering in a
direction perpendicular to the longitudinal direction of the smoking article. For example, the total volume flow rate of air
entering the smoking article without burning or heating through the front region may be the total volume flow rate of air
entering the smoking article through wrapping paper.
[0058] The contents of components included in total particulate matter (TPM) in the collected smoke may be analyzed
through gas chromatography-mass spectrometry (GC/MS). For example, the contents of components included in TPM in
the collected smoke may be measured using a GC/MS device after a Cambridge filter (a Cambridge filter pad (CFP))
collecting smoke is immersed in isopropyl alcohol (IPA) for a predetermined time (e.g., 20minutes to 16 hours) in the case
of tar or nicotineand inmethanol for a predetermined time (e.g., 2 hours to 16hours) in the caseofPGandGly, then treated
using a shaking device, and passed through a polytetrafluoroethylene (PTFE) syringe filter to remove impurities. The
immersion time may be 20 minutes or more in the case of tar or nicotine and 2 hours or more in the case of PG and Gly.
[0059] The GC/MS may be, for example, a measuring device commercially available from Agilent Technologies, Inc.
[0060] In the present specification, the unit "mmWG" is a unit of pressure and refers to "mmH2O."
[0061] Hereinafter, various embodiments of the present disclosure will be described in detail with reference to the
accompanying drawings.
[0062] FIGS. 1 to 3 are diagrams showing examples in which a smoking article is inserted into an aerosol-generating
device.
[0063] Referring to FIG. 1, an aerosol-generating device 1 includes a battery 11, a control unit 12, and a heater 13.
Referring to FIGS. 2 and 3, the aerosol-generating device 1 may further include a vaporizer 14. In addition, a smoking
article 3 may be inserted into the internal space of the aerosol-generating device 1.
[0064] In the aerosol-generating device 1 shown in FIGS. 1 to 3, components related to the present embodiment are
illustrated. Therefore, it will be understood by those skilled in the art related to the present embodiment that other general-
purpose components may be further included in the aerosol-generating device 1 in addition to the components shown in
FIGS. 1 to 3.
[0065] In addition, although it is illustrated inFIGS. 2 and3 that the aerosol-generating device 1 includes the heater 13, if
necessary, the heater 13 may be omitted. In some embodiments, the aerosol-generating device 1 may not include a
heater. In some embodiments, the battery 11, the control unit 12, and the vaporizer 14 are sequentially disposed, that is,
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disposed in a row along the longitudinal direction of the smoking article 3.
[0066] In FIG. 1, it is illustrated that the battery 11, the control unit 12, and the heater 13 are disposed in a row. In some
embodiments, the battery 11, the control unit 12, and the heater 13 are sequentially disposed along the longitudinal
direction of the smoking article 3. Also, it is illustrated in FIG. 2 that the battery 11, the control unit 12, the vaporizer 14, and
theheater13aredisposed ina rowalong the longitudinal directionof thesmokingarticle3.Also, it is illustrated inFIG.3 that
the vaporizer 14 and the heater 13 are disposed in parallel. However, the internal structure of the aerosol-generating
device 1 is not limited to those shown inFIGS. 1 to 3. In otherwords, the disposition of the battery 11, the control unit 12, the
heater 13, and the vaporizer 14 may vary depending on the design of the aerosol-generating device 1.
[0067] When the smoking article 3 is inserted into the aerosol-generating device 1, the aerosol-generating device 1may
operate the heater 13 and/or the vaporizer 14 to generate an aerosol. The aerosol generated by the heater 13 and/or the
vaporizer 14 is delivered to a user by passing through the smoking article 3.
[0068] If necessary, even when the smoking article 3 is not inserted into the aerosol-generating device 1, the aerosol-
generating device 1 may operate the heater 13.
[0069] The battery 11 supplies power used to operate the aerosol-generating device 1. For example, the battery 11may
supply power so that the heater 13 and/or the vaporizer 14 can operate, and may supply power required to operate the
control unit 12. Particularly, the battery 11 may supply power required to operate a display, a sensor, a motor, and the like
installed in the aerosol-generating device 1.
[0070] The control unit 12 controls the overall operation of the aerosol-generating device 1. In particular, the control unit
12 controls the operation of not only the battery 11, the heater 13, and the vaporizer 14but also other components included
in the aerosol-generating device 1. Particularly, the control unit 12 may also determine whether the operation of the
aerosol-generating device 1 is possible by checking the state of each component of the aerosol-generating device 1.
[0071] The control unit 12 includes at least one processor. The processor may be implemented as an array of multiple
logic gates and implemented as a combination of a general-purposemicroprocessor and amemory storing aprogram that
can be executed on the microprocessor. Also, it will be understood by those skilled in the art to which the present
embodiment pertains that the processor may be implemented as other types of hardware.
[0072] Theheater 13maybeheatedby the power supplied from the battery 11. For example,when the smoking article 3
is inserted into the aerosol-generating device 1, the heater 13may be located outside the smoking article 3. Therefore, the
heated heater 13 may increase the temperature of an aerosol-generating material in the smoking article 3.
[0073] The heater 13 may be an electrically resistant heater. For example, the heater 13 includes an electrically
conductive track, andascurrent flows through theelectrically conductive track, theheater 13maybeheated.However, the
heater 13 is not limited to the above-described example, and any heatermay be usedwithout limitation as long as it can be
heated to a desired temperature. Here, the desired temperaturemay be preset in the aerosol-generating device 1 or may
be set by a user.
[0074] In another example, the heater 13 may be an induction heating-type heater. Particularly, the heater 13 may
include an electrically conductive coil for heating the smoking article 3 by an induction heating method, and the smoking
article 3 may include a susceptor that can be heated by the induction heating-type heater.
[0075] For example, the heater 13 may include a tubular heating element, a plate-shaped heating element, a needle-
shaped heating element, and/or a rod-shaped heating element, and the inside and/or outside of the smoking article 3may
be heated according to the shape of a heating element.
[0076] Particularly, apluralityof heaters13maybedisposed in theaerosol-generatingdevice1. In this case,aplurality of
heaters 13 may be disposed so as to be inserted into the inside of the smoking article 3 or may be disposed outside the
smoking article 3. Particularly, someof the plurality of heaters 13maybedisposed so as to be inserted into the inside of the
smoking article 3, and the remaindermay be disposed outside the smoking article 3. In some embodiments, the heater 13
mayheat the inside andoutside of the smoking article 3. Also, the shape of the heater 13 is not limited to the shapes shown
in FIGS. 1 to 3, and the heater may bemanufactured in various shapes. In some embodiments, the heater 13may include
an electrically resistant heater and an induction heating-type heater.
[0077] The vaporizer 14 may heat a liquid composition to generate an aerosol, and the generated aerosol may be
delivered to auser bypassing through the smokingarticle 3. In otherwords, theaerosol generatedby the vaporizer 14may
move along the airflow path of the aerosol-generating device 1, and the airflow pathmay be configured so that the aerosol
generated by the vaporizer 14 can be delivered to a user by passing through the smoking article 3. The vaporizer 14 may
heat a liquid composition to generate an aerosol, and may release the aerosol toward the smoking article so that the
aerosol passes through the smoking article inserted into a smoking article insertion unit.
[0078] For example, the vaporizer 14may include a liquid reservoir, a liquid deliverymeans, and a heating element, but
the present invention is not limited thereto. For example, the liquid reservoir, the liquid delivery means, and the heating
element may be included as independent modules in the aerosol-generating device 1.
[0079] The liquid reservoirmay store a liquid composition. For example, the liquid compositionmay be a liquid including
a tobacco-containing material including a volatile tobacco flavor component. Alternatively or additionally, the liquid
compositionmay be a liquid including a non-tobaccomaterial. The liquid reservoirmay bemanufactured to be detachable
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from/attachable to the vaporizer 14 or manufactured integrally with the vaporizer 14.
[0080] For example, the liquid compositionmay includewater, a solvent, ethanol, a plant extract, a flavoring, a flavoring
agent, and/or a vitaminmixture. The flavoringmay includementhol, peppermint, spearmint oil, and/or various types of fruit
flavoring components, but the present invention is not limited thereto. The flavoring agent may include a component that
can provide various types of flavors to a user. The vitaminmixturemay be amixture of at least one of vitamin A, vitamin B,
vitaminC, and vitaminE, but the present invention is not limited thereto. Particularly, the liquid compositionmay include an
aerosol-forming agent such as glycerin and propylene glycol.
[0081] The liquid delivery means may deliver the liquid composition in the liquid reservoir to the heating element. For
example, the liquid deliverymeansmay be awick such as cotton fiber, ceramic fiber, glass fiber, and/or a porous ceramic,
but the present invention is not limited thereto.
[0082] The heating element is an element for heating the liquid composition delivered by the liquid delivery means. For
example, the heating element may include a metal heating wire, a metal heating plate, and/or a ceramic heater, but the
present invention is not limited thereto. Particularly, the heating element may be composed of a conductive filament such
as a nichrome wire, and may be disposed in a structure that is wound around the liquid delivery means. The heating
elementmaybeheatedbycurrent supplyandmayheat the liquidcompositionby transferringheat to the liquid composition
in contact with the heating element. As a result, an aerosol may be generated.
[0083] For example, the vaporizer 14may be referred to as a cartomizer or an atomizer, but the present invention is not
limited thereto.
[0084] Meanwhile, the aerosol-generating device 1may further include general-purpose components in addition to the
battery 11, the control unit 12, the heater 13, and the vaporizer 14. For example, the aerosol-generating device 1 may
include a display capable of outputting visual information and/or amotor for outputting tactile information. Particularly, the
aerosol-generatingdevice 1may includeat least onesensor (a puff sensor, a temperature sensor, and/or a smokingarticle
insertionsensor).Particularly, theaerosol-generatingdevice1maybemanufacturedso that external air canbe introduced
or internal gas can be discharged even when the smoking article 3 is inserted.
[0085] Although not shown in FIGS. 1 to 3, the aerosol-generating device 1 may constitute a system together with a
separate cradle. For example, the cradle may be used to charge the battery 11 of the aerosol-generating device 1.
Alternatively or additionally, the heater 13 may be heated while the cradle and the aerosol-generating device 1 are
combined.
[0086] The smoking article 3 may be similar to a general combustion-type smoking article. For example, the smoking
article 3 may be divided into a tobacco rod 31 including a tobaccomaterial and an aerosol-generatingmaterial and a filter
rod32 includingafilterand the like.Optionally, anaerosol-generatingmaterialmayalsobe included in thefilter rod32of the
smoking article 3. For example, a granular and/or capsule-type aerosol-generating material may be included in the
tobacco rod 31 and optionally the filter rod 32.
[0087] The entire tobacco rod 31may be inserted into the inside of the aerosol-generating device 1, and the filter rod 32
may be exposed to the outside. Alternatively, only a portion of the tobacco rod 31 may be inserted into the inside of the
aerosol-generating device 1, or the entire tobacco rod 31 and a portion of the filter rod 32 may be inserted. A user may
inhaleanaerosolwhileholding thefilter rod32 inhis/hermouth. In this case, anaerosol is generatedbypassingexternal air
through the tobacco rod 31, and the generated aerosol is delivered to the user’smouth by passing through the filter rod 32.
[0088] In some embodiments, external air may be introduced through at least one air path formed in the aerosol-
generating device 1. For example, the opening and closing and/or size of the air path formed in the aerosol-generating
device 1may be adjusted by a user. Accordingly, a vapor amount, a feeling of smoking, and the like may be adjusted by a
user. In another example, external air may be introduced into the inside of the smoking article 3 through at least one hole
formed in the surface of the smoking article 3.
[0089] Hereinafter, the structure of the smoking article will be described with reference to FIG. 4.
[0090] Referring to FIG. 4, the smoking article 3 includes a tobacco rod 31, a filter rod 32, and a front-end plug 33. The
tobacco rod 31 includes a tobacco material and an aerosol-generating material. The tobacco material may be tobacco.
[0091] In some embodiments, in the smoking article, the front-end plug 33, the tobacco rod 31, and the filter rod 32 are
sequentially arranged along the longitudinal direction of the smoking article 3.
[0092] The filter rod 32may be adjacent to one side of the tobacco rod 31 or to the rear end (i.e., the downstreamend) of
the tobacco rod 31. The filter rod 32may include a first segment 321 for cooling an aerosol and a second segment 322 for
filtering a predetermined component contained in the aerosol. In some embodiments, the first segment 321 is disposed
between the tobacco rod31and thesecondsegment322. In thepresent specification, toemphasize the functionof thefirst
and second segments 321 and 322 as filters, the first segment 321may be referred to as a cooling structure 321, and the
second segment 322 may be referred to as a mouthpiece 322.
[0093] The front-end plug 33may be located at one side of the tobacco rod 31 opposite to the filter rod 32 or at the other
sideof the tobacco rod31.The front-endplug33maybeadjacent to the front end (i.e., theupstreamend)of the tobacco rod
31. The front-end plug 33 may prevent the tobacco rod 31 from falling out of the smoking article and prevent the liquefied
aerosol from flowing into the aerosol-generating device (Reference number ’1’ in FIGS. 1 to 3) from the tobacco rod 31
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during smoking.
[0094] The smoking article 3 may be wrapped by at least one wrapper 35. The wrapper 35 may surround the smoking
article 3. In some embodiments, the smoking article 3 may be wrapped by at least one wrapper 35 surrounding at least a
portion of the smoking article 3. For example, the front-endplug 33maybewrappedby a firstwrapper 351, the tobacco rod
31 may be wrapped by a second wrapper 352, the first segment 321 may be wrapped by a third wrapper 353, and the
second segment 322may be wrapped by a fourth wrapper 354. Optionally, the smoking article 3may be entirely wrapped
by a fifth wrapper 355. In other words, the smoking article 3 wrapped by at least one of the first to third wrappers may be
entirely furtherwrappedby the fifthwrapper 355. The fifthwrapper 355maybe referred to as anouterwrapper, and the first
wrapper 351, the secondwrapper 352, the thirdwrapper353, and the fourthwrapper354,whichare surroundedby the fifth
wrapper 355, may be referred to as inner wrappers.
[0095] The smoking article 3 may have a diameter in a range of 5 mm to 9 mm, but the present invention is not limited
thereto. Forexample, the front-endplug33mayhavea lengthof about4mmto20mm(e.g., 7mm), the tobacco rod31may
have a length of about 13 mm to 17 mm (e.g., 15 mm), the first segment 321 may have a length of about 7 mm to 20 mm
(e.g., 12 mm), and the second segment 322 may have a length of about 4 mm to 20 mm (e.g., 14 mm), but the present
invention is not limited thereto.
[0096] The tobacco rod 31 may include, for example, at least one of glycerin, propylene glycol, ethylene glycol,
dipropylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, and oleyl alcohol, which are aerosol-
generating materials, but the present invention is not limited thereto. Particularly, the tobacco rod 31 may include one
or more other additional materials such as a flavoring agent, a wetting agent, and/or an organic acid. Particularly, a
flavoring liquid including menthol and/or a humectant may be added to the tobacco rod 31. Particularly, a flavoring liquid
including menthol and/or a humectant may be added by spraying the same onto the tobacco rod 31.
[0097] The tobacco rod 31 may be manufactured in various forms. For example, the tobacco rod 31 may be
manufactured in the form of a sheet. Alternatively or additionally, the tobacco rod 31 may be manufactured in the form
of strands. Alternatively or additionally, the tobacco rod 31may bemanufactured in the formof shredded tobaccomade by
finely cutting a tobacco sheet. In some embodiments, the tobacco rod 31may bemanufactured in the form of strands and
shredded tobaccomadebyfinely cuttinga tobaccosheet.Particularly, the tobacco rod31maybemanufactured in the form
of at least one of a tobacco particle, a tobacco sheet, a tobacco bead, a tobacco granule, and tobacco powder. When the
tobacco rod31 includes tobaccogranulesand the like, paper and/or lyocell towand/or celluloseacetate towmaybe further
included to settle tobacco granules.
[0098] There is no limitation on the shape of the filter rod 32. For example, the filter rod 32 may be a cylindrical rod or a
tubular rodwith ahollow formed therein.Also, the filter rod32maybea recess-type rod.When thefilter rod32 is composed
of a plurality of segments, at least one of the plurality of segments may be manufactured with a different shape from the
remaining segments.
[0099] Hereinafter, each segment of the filter rod 32 will be described in detail.
[0100] The first segment 321 of the filter rod 32may cool an aerosol generated by the heater 13 heating the tobacco rod
31. Therefore, a user may inhale an aerosol cooled to an appropriate temperature.
[0101] In someembodiments, the first segment 321of the filter rod32maybeacelluloseacetate filter, a paper tubefilter,
and/or a lyocell filter composed of lyocell tow including a plurality of lyocell fibers.When the first segment 321 is a cellulose
acetate filter and/or a lyocell filter, the first segment 321maybea tubular structurewith ahollow formed therein. Thehollow
may extend along the longitudinal direction of the first segment 321. The hollow may be located in the center of a cross-
sectionperpendicular to the longitudinal direction of the first segment 321andextendalong the longitudinal direction of the
first segment 321. The hollow and the first segment 321 may be coaxial along the longitudinal direction. A length and/or
diameter of the first segment 321 may vary depending on the shape of the smoking article 3. For example, a length of the
first segment 321maybeappropriately adjusted in a rangeof 7mm to20mm.Preferably, the first segment 321mayhavea
length of about 12 mm, but the present invention is not limited thereto.
[0102] When the tobacco rod 31 is inserted into the heater 13, the first segment 321may prevent the internalmaterial of
the tobacco rod 31 from being pushed backward (i.e., in the opposite direction to the insertion direction) and provide an
aerosol cooling effect.When the first segment 321 is a cellulose acetate filter with a hollow formed therein, the diameter of
the hollow of the first segment 321may be smaller than the outer diameter of the first segment 321 and the diameter of the
smokingarticle 3 andappropriately adjusted in a rangeof 2mm to5.5mm.When the first segment 321 is a lyocell filterwith
a hollow formed therein, the diameter of the hollow of the first segment 321may be smaller than the outer diameter of the
first segment321and thediameter of the smokingarticle 3andappropriately adjusted in a rangeof 2mm to5.5mm,andan
appropriate diameter in a range of 2 mm to 5.5 mm, preferably 2.1 mm to 5 mm, more preferably 2.2 mm to 4.5 mm, and
even more preferably 2.5 mm to 4 mm may be selected, but the present invention is not limited thereto. When the first
segment 321 is a paper tube filter, the inner diameter may be smaller than the outer diameter of the first segment 321 and
thediameter of thesmokingarticle3andappropriatelyadjusted ina rangeof5mmto7.5mm,preferably, 6mmto7mm,but
the present invention is not limited thereto.
[0103] When the first segment 321 is composedof lyocell tow, thedeformationof the first segment 321 resulting from the
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heat transferred from a heater for heating the smoking article 3 or an aerosol generated in the smoking article 3 may be
effectively prevented or minimized due to the excellent heat resistance of lyocell tow.
[0104] The second segment 322 of the filter rod 32may cool an aerosol generated by the heater 13 heating the tobacco
rod 31. Therefore, a user may inhale an aerosol cooled to an appropriate temperature. Particularly, the second segment
322may serve as both amouthpiece in contact with the oral region of a user and a filter that ultimately delivers the aerosol
delivered from the upstream side to a user.
[0105] In one embodiment, the second segment 322 of the filter rod 32 may be a lyocell filter composed of lyocell tow
including a plurality of lyocell fibers. A length of the second segment 322may be appropriately adjusted in a range of 4mm
to20mm.For example, the secondsegment 322mayhavea lengthof about 14mm,but thepresent invention is not limited
thereto.
[0106] In the present invention, the lyocell fibers included in the second segment 322maybeeco-friendly fibersmadeof
cellulose extracted from wood pulp. The lyocell tow may refer to a bundle formed by cross-connecting adjacent lyocell
fibers.
[0107] In some embodiments, the lyocell fibersmay have a shaped cross-section. A shaped cross-section is defined as
across-sectionhavinga shape includingaplurality of protrusions insteadof havinga circular shape. For example, a cross-
section having a shape in which a plurality of protrusions extend from the center may be referred to as a shaped cross-
section.
[0108] In some embodiments, the lyocell fibers may have a Y-shaped cross-section with three protrusions branching
from the center, a cross-shaped cross-section with four protrusions, a star-shaped cross-section with five protrusions, or
an O-shaped cross-section, but the present invention is not limited thereto.
[0109] In some embodiments, the lyocell fibers included in the second segment 322may have a single fineness of 2.22
to 16.67 dtex (amonodenier of 2 to 15), preferably 2.44 to 15.56 dtex (a monodenier of 2.2 to 14), more preferably 2.78 to
14.44 dtex (a monodenier of 2.5 to 13), and even more preferably 3.33 to 13.33 dtex (a monodenier of 3 to 12). In some
embodiments, the second segment 322may include lyocell tow having a total fineness of 1,111 to 4,444 tex (a total denier
of 10,000 to 40,000), preferably 2,222 to 4,333 tex (a total denier of 20,000 to 39,000), andmore preferably 2,778 to 4,222
tex (a total denier of 25,000 to 38,000).
[0110] In some embodiments, the second segment 322 may have a draw resistance of 5 mmWG to 20 mmWG,
preferably 6 mmWG to 19 mmWG, more preferably 7 mmWG to 18 mmWG, and even more preferably 8 mmWG to 17
mmWGbased on a second segment length of 14 mm. In some embodiments, the second segment 322may have a draw
resistance of 8.5 mmWG to 9.5 mmWG, 11.5 mmWG to 12.5 mmWG, or 15.5 mmWG to 16.5 mmWG, preferably 15.7
mmWG to 16.2 mmWG based on a second segment length of 14 mm. When the draw resistance falls within the above
range, amoisture transfer amount in the aerosol generated during smoking is reduced, and thus the heat felt by a smoker
during the initial puffs can be reduced, and the capacity to remove nicotine in the aerosol can be improved.
[0111] Hardness is aphysical property related to theelasticity and resilienceof the secondsegment 322and refers to the
degree to which the second segment 322 withstands pressure applied in a direction perpendicular to the longitudinal
direction. In order to easily use the smoking articlewhilemaintaining the shape of the smoking articlewhen used by auser,
it is preferable to maintain a certain level or higher of hardness.
[0112] In some embodiments, the second segment 322may have a hardness of 60% to 100%, preferably 70% to 99%,
more preferably 75% to 98%, even more preferably 80% to 97%, and even more preferably 85% to 95%, but the present
invention is not limited thereto. The hardness of the second segment 322 is a value obtained by quantifying the degree to
which adiameter of the second segment 322 ismaintainedwhen the second segment 322 is pressedwith a certain level of
force in a direction perpendicular to the longitudinal direction of the second segment 322, andmay be a ratio of a diameter
of the second segment 322 after the force is applied to a diameter of the second segment 322 before the force is applied
expressed as a percentage.
[0113] A circumference of the cross-section of the second segment 322, which is perpendicular to the longitudinal
direction of the smoking article 3, may be 14 to 25mm, preferably 22mm to 23mm, but the present invention is not limited
thereto.
[0114] In some embodiments, the second segment 322 may further include at least one binder dispersed in the lyocell
tow.Thesecondsegment322mayhaveapredeterminedhardnessby further includingat least onebinderdispersed in the
lyocell tow.
[0115] The front-end plug 33may serve to prevent the liquefied aerosol from flowing into the aerosol-generating device
(Reference number ’1’ in FIGS. 1 to 3) from the tobacco rod 31 during smoking.
[0116] A length and/or diameter of the front-end plug 33may vary depending on the shape of the smoking article 3. For
example, a lengthof the front-endplug33maybeappropriately adjusted ina rangeof 4mm to20mm.Preferably, the front-
end plug 33 may have a length of about 7 mm, but the present invention is not limited thereto.
[0117] The front-end plug 33 may be manufactured to include or be composed of cellulose acetate and/or lyocell.
Particularly, the front-end plug 33 may include at least one channel inside, and the cross-section of the channel may be
manufactured in various shapes. For example, the cross-section of the channel formed inside the front-end plug 33 may
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have various shapes such as trilobal, tetralobal, multilobal, polygonal, and/or hard shapes.
[0118] Hereinafter, the wrapper 35 will be described in detail.
[0119] The first wrapper 351 may be a combination of general filter wrapping paper and a metal foil such as aluminum
foil. In some embodiments, the first wrapper 351may be a combination of general filter wrapping paper and aluminum foil.
Thesecondwrapper352and the thirdwrapper353maybemadeof general filterwrappingpaper.Forexample, thesecond
wrapper352and the thirdwrapper 353mayeach independently beporouswrappingpaperor non-porouswrappingpaper.
[0120] In some embodiments, the fourth wrapper 354 that surrounds the second segment 322may have a certain level
or higher of basis weight and may be composed (made) of at least one of grease-resistant hard wrapping paper having
been treated to be grease-resistant and general hard wrapping paper having not been treated to be grease-resistant.
Meanwhile, since the fourth wrapper 354 is composed of hardwrapping paper having a basis weight greater than or equal
toacertain value, it cannot only functionasawrapper that surrounds thesecondsegment322 including lyocell towbutalso
serve to impart a certain level or higher of hardness to the filter rod 32 according to the present invention. The fourth
wrapper 354may include grease-resistant hardwrapping paper and/or general hardwrapping paper andmay particularly
includewrappingpaperhavingabasisweightof 30gsmto180gsm,preferably35gsmto170gsm,morepreferably40gsm
to 160 gsm, evenmore preferably 50 gsm to 158 gsm, evenmore preferably 60 gsm to 155 gsm, evenmore preferably 70
gsm to 150 gsm, and even more preferably 75 gsm to 150 gsm, but the present invention is not limited thereto.
[0121] Hereinafter, the configurations of the present invention and the advantageous effects according thereto will be
described inmoredetail usingexamplesandcomparativeexamples.However, theexamplesaremerely for describing the
present invention in more detail, and the scope of the present invention is not limited to these examples.

Example 1

[0122] A smoking article with the structure shown in FIG. 1, which includes a front-end plug having a length of 7 mm, a
tobacco rod including a tobaccomaterial and having a length of 15 mm, a first segment having an inner diameter of 6 mm
anda lengthof 12mmandcomposedof apaper tube filter, andasecond segment havinga lengthof 14mmandcomposed
of lyocell tow, was manufactured under the conditions shown in Example 1 of Table 1.

Comparative Example 1

[0123] A smoking article was manufactured under the conditions shown in Comparative Example 1 of Table 1 in the
same manner as in Example 1, except that a second segment was manufactured using cellulose acetate tow.

[Table 1]

Classification Weight (mg) Circumference (mm) Vent (%) PDO (mmH20) PDC (mmH20)

Example 1 616.3 22.6 58.01 121.8 156.4

Comparative Example 1 604.9 22.6 57.17 118.6 151.4

[0124] (In Table 1, PDC refers to a draw resistance value measured in a state in which the tobacco rod is open, the
perforations of the filter rod are blocked, and the inflow of external air is blocked, PDO refers to a draw resistance value
measured in a state in which the tobacco rod is open, the perforations of the filter rod are not blocked, and the inflow of
external air is allowed, and Vent refers to a ventilation rate (VR).)

Experimental Example 1. Measurement of mainstream smoke temperature by puff according to material of
second segment

[0125] In order to compare the mainstream smoke temperature by puff of the smoking articles according to Example 1
andComparativeExample1, the tobacco rodsof thesmokingarticlesaccording toExample1andComparativeExample1
were heated to a heating temperature of 190 °C to 280 °C by an external heating method, and the temperature of the
generated mainstream smoke was measured and shown in Table 2 below.
[0126] Particularly, an experiment was conducted using the smoking articles according to Comparative Example 1 and
Example 1 in a smoking roomwith an internal temperature of about 22±2 °C and an internal relative humidity of about 60
±5% (specifically, a temperature of about 21.9 °Canda relative humidity of 64.3%), smokingwas performedunderHealth
Canada (HC) conditions (puff volume: 55 ml, puff frequency: 30 s, puff duration: 2 s, and puff count: 9 puffs), a
thermocouple sensor was positioned within 5 mm from the end of the second segment, and the mainstream smoke
temperature was measured.
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[Table 2]

Puff counts 1 2 3 4 5 6 7 8 9

Example 1 52.3 °C 55.0 °C 51.3 °C 48.0 °C 45.8 °C 43.3 °C 41.1 °C 38.9 °C 35.9 °C

Comparative Example 1 66.3 °C 63.4 °C 59.7 °C 56.7 °C 53.4 °C 49.6 °C 44.9 °C 40.3 °C 36.6 °C

[0127] Referring to Table 2, when the mainstream smoke temperatures of the smoking articles of Example 1 and
Comparative Example 1 having similar physical properties were compared, it can be confirmed that the mainstream
smoke temperature of the smokingarticle ofExample1was lower than that of the smokingarticle ofComparativeExample
1 for each puff, and in initial puffs (specifically, the first to fourth puffs), the smoking article of Example 1 exhibited a
mainstream smoke temperature at least 8 °C lower than that of the smoking article of Comparative Example 1. From the
above result, it can be seen that a lyocell material has an excellent cooling effect, specifically, an excellent cooling effect in
initial puffs compared to a cellulose acetate material.

Example 2

[0128] Lyocell tow having a single fineness of 3.33 dtex (a monodenier of 3.0) and a total fineness of 3,889 tex (a total
denier of 35,000) was manufactured.

Examples 3 to 5

[0129] Filters (second segments) including the lyocell tow of Example 2 were manufactured to have a length of 14 mm
under the conditions shown in Table 3 below. The manufactured filters (the second segments) were named Example 3,
Example 4, and Example 5 according to the magnitude of draw resistance, and as the wrapper used to manufacture the
filters, wrapping paper having a basis weight of 75 gsm and having not been treated to be grease-resistant was used.

[Table 3]

Classification Example 3 Example 4 Example 5

Weight (mg) 15.88 14.15 12.44

Draw resistance (mmWG) 16.00 12.13 8.97

Hardness (%) 93.49 91.43 85.91

[0130] Subsequently, using the filters of Examples 3 to 5, smoking articles with the structure shown in FIG. 4, which
includesa front-endplughavinga lengthof 7mm,a tobacco rod includinga tobaccomaterial andhavinga lengthof 15mm,
a first segment having an inner diameter of 6 mm and a length of 12 mm and composed of a paper tube filter, and each
second segment of Examples 3 to 5 having a length of 14mm, weremanufactured under the conditions shown in Table 4.

[Table 4]

Classification Weight (mg) Circumference (mm) Vent (%) PDO (mmH20) PDC (mmH20)

Smoking article of Example 3 655.8 22.746 1.43 139.3 139.3

Smoking article of Example 4 648.0 22.885 1.48 111.6 111.6

Smoking article of Example 5 642.9 22.788 1.63 94.8 94.8

[0131] (In Table 4, PDC refers to a draw resistance value measured in a state in which the tobacco rod is open, the
perforations of the filter rod are blocked, and the inflow of external air is blocked, PDO refers to a draw resistance value
measured in a state in which the tobacco rod is open, the perforations of the filter rod are not blocked, and the inflow of
external air is allowed, and Vent refers to a ventilation rate (VR).)

Experimental Example 2. Analysis of components in smoke according to draw resistance of second segment

[0132] In order to compare the components in smoke according to the draw resistance of the second segment, the
tobacco rodsof thesmokingarticlesaccording toExamples3 to5wereheated toaheating temperatureof 190 °C to280 °C
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by an external heating method, and total particulate matter (TPM), nicotine component, and moisture contents were
measured and shown in Table 5 below.
[0133] Particularly, an experiment was conducted using the smoking articles according to Examples 3 to 5 in a smoking
room with an internal temperature of about 22±2 °C and an internal relative humidity of about 60±5% (specifically, a
temperatureofabout 21.9 °Canda relativehumidity of 64.3%), smokingwasperformedunderHCconditions (puffvolume:
55 ml, puff frequency: 30 s, puff duration: 2 s, and puff count: 9 puffs), and the generated smoke was collected on a
Cambridge filter (i.e., aCambridge filter pad (CFP)) andanalyzed. The total particulatematter (TPM) is a valueobtainedby
measuring the change in weight of the Cambridge filter before and after smoking using a smoking device. For the
remaining components, the collected smoke was analyzed by gas chromatography (GC).

[Table 5]

Classification TPM (mg) Tar (mg) Nic (mg) PG (mg) Gly (mg) Moisture (mg)

Example 3 34.99 17.90 0.38 0.75 3.23 16.71

Example 4 34.94 17.53 0.42 0.86 3.54 16.99

Example 5 40.37 20.50 0.63 1.43 4.88 19.24

[0134] Referring toTable5, thesmokecomponents transferredduringsmokingmaydifferdependingon thedifference in
draw resistance of the second segment. Particularly, it can be confirmed that the smoking article of Example 3 inwhich the
second segment had high draw resistance exhibited a moisture transfer amount of 16.71 mg, and the smoking article of
Example 5 in which the second segment had low draw resistance exhibited a moisture transfer amount of 19.24 mg,
indicating that asdraw resistance is higher, amoisture transfer amount inmainstreamsmoke is smaller, and thus theeffect
of reducing the heat felt by a user during puffs is better. (Smokers feel a greater sensation of heat at the same temperature
when a lot of moisture is present in mainstream smoke.)

Experimental Example 3. Nicotine removal capacity according to draw resistance of second segment

[0135] In order to compare nicotine removal capacity according to the draw resistance of the second segment, the
tobacco rodsof thesmokingarticlesaccording toExamples3 to5wereheated toaheating temperatureof 190 °C to280 °C
by an external heating method, and a nicotine component amount included in the transferred aerosol and a nicotine
component amount remaining in the second segment (the filter) were measured. Then, the measurement results were
substituted into Equation 1 below to calculate the nicotine removal capacity of the filter and into Equation 2 to calculate the
nicotine transfer rate of the filter, and the calculation results are shown in Table 6 below.
[0136] A nicotine component amount included in the aerosol was measured by collecting the smoke generated in
Experimental Example 2 on a Cambridge filter (i.e., a Cambridge filter pad (CFP)) and analyzing the collected smoke by
gas chromatography (GC), and a nicotine component amount remaining in the second segment (the filter) wasmeasured
by immersing the second segment after smoking in water to extract residual components and analyzing the extracted
components using a GC/MS device. In this case, the second segment (the filter) was immersed in a container containing
distilled water overnight, and a solution containing the extracted components was used in GC/MS analysis.

-->Removal capacity (%) = (Residual amount in second segment (filter) after smoking) / (Residual
amount in second segment (filter) after smoking + Aerosol transfer amount after smoking) × 100 [Equation 1]

[Table 6]

Classification Aerosol transfer amount
(mg)

Residual amount in filter
(mg) Transfer rate (%) Removal capacity

(%)

Example 3 0.38 1.30 22.5 77.5

Example 4 0.42 1.05 28.5 71.5
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(continued)

Classification Aerosol transfer amount
(mg)

Residual amount in filter
(mg) Transfer rate (%) Removal capacity

(%)

Example 5 0.63 1.04 37.7 62.3

[0137] Referring to Table 6, it can be confirmed that the filter of Example 3 having high draw resistance exhibited a
nicotine removal capacity of 77.5%, and the filter of Example 5 having low draw resistance exhibited a nicotine removal
capacity of 62.3%, indicating that as draw resistance is higher, nicotine removal capacity is better.
[0138] Although the embodiments of the present disclosure have been described above with reference to the
accompanying drawings, those of ordinary skill in the art to which the present disclosure pertains should understand
that the present disclosure may be embodied in other specific forms without changing the technical spirit or essential
features thereof. Therefore, the embodiments described above should be understood as being illustrative, instead of
limiting, in all aspects. The scope of protection of the present disclosure should be interpreted by the claims below, and all
technical ideas within the scope equivalent to the claims should be interpreted as falling within the scope of rights of the
technical spirit defined by the present disclosure.

[EXPLANATION OF DRAWING SYMBOLS]

[0139]

3: smoking article
31: tobacco rod
32: filter rod
321: first segment
322: second segment
33: front-end plug

Claims

1. A smoking article comprising:

a tobacco rod;
a front-end plug disposed at one side of the tobacco rod;
a first segment disposed at the other side opposite to the one side of the tobacco rod; and
a second segment disposed at the other side of the first segment,
wherein the second segment includes lyocell tow including a plurality of lyocell fibers.

2. The smoking article of claim 1, wherein the lyocell fibers included in the lyocell tow have amonodenier of 2 to 15, and
the lyocell tow has a total denier of 10,000 to 40,000.

3. Thesmokingarticle of claim1,wherein the secondsegmenthasadraw resistanceof 5mmWGto20mmWGbasedon
a second segment length of 14 mm.

4. Thesmokingarticle of claim3,wherein the secondsegmenthasadraw resistanceof 8mmWGto17mmWGbasedon
the second segment length of 14 mm.

5. The smoking article of claim 1, wherein the front-end plug includes at least one of cellulose acetate and lyocell.

6. The smoking article of claim 1, wherein the front-end plug includes at least one channel inside.

7. The smoking article of claim 1, wherein the second segment has a hardness of 60% to 100%.

8. The smoking article of claim 7, wherein the second segment has a hardness of 85% to 95%.
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