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(54) FILTER, SMOKING ARTICLE, AND FLAVOR INHALATION ARTICLE

(57) This filter comprises: a first filter body that has
a first end face disposed on the side of a mouthpiece and
a second end face disposed on the side opposite to the
mouthpiece side; and a second filter body that is disposed
at the second-end-face side of the first filter body and
has a third end face that faces the second end face. The

first and second filter bodies are respectively formed of
either a sheet of paper or a sheet of nonwoven cloth. The
void quantity as seen in the first end face of the first filter
body is less than that as seen in the third end face of the
second filter body.
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Description

FIELD

[0001] The present invention relates to a filter, a smok-
ing article, and a flavor inhalation article.

BACKGROUND

[0002] For example, Jpn. PCT National Publication No.
2014-515933 discloses a paper filter in which a surface
of a biodegradable base material (paper) is coated.
[0003] In the case of using a filter (paper filter) obtained
by folding a paper sheet, for example, it is usual that a
user can visually recognize a large number of holes
formed by the folding process on the mouthpiece side.
Therefore, if a filter made of paper is used, for example,
a requirement exists to improve the aesthetic appear-
ance of the filter. Furthermore, for filters, a requirement
exists to control a degree of filtration of, for example, the
amount of tar, the amount of nicotine, and the like.

CITATION LIST

PATENT LITERATURE

[0004]

[Patent Literature 1] Jpn. Pat. Appln. KOKAI Publi-
cation No. H7-166
[Patent Literature 2] Jpn. Pat. Appln. KOKAI Publi-
cation No. 7-8254
[Patent Literature 3] Jpn. PCT National Publication
No. 2014-515933

SUMMARY

[0005] An object of this invention is to a provide a filter
that is formed of a paper sheet or non-woven fabric sheet,
enhances aesthetic appearance, and has appropriate fil-
tration characteristics, a smoking article including the fil-
ter, and a flavor inhalation article including the filter.
[0006] According to one embodiment, a filter includes:
a first filter main body including a first end surface on a
mouthpiece side and a second end surface on a side
opposite to the mouthpiece side; and a second filter main
body on a side of the second end surface of the first filter
main body, and including a third end surface facing the
second end surface. The first filter main body and the
second filter main body are formed of a paper sheet or
a non-woven fabric sheet. A void volume when the first
end surface of the first filter main body is viewed is smaller
than a void volume when the third end surface of the
second filter main body is viewed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic cross-sectional view showing
a combustion type flavor inhalation article including
a filter according to a first embodiment.
FIG. 2A is a schematic view showing a state in which
a paper sheet serving as a first filter main body and
a second filter main body passes through a crimping
tool to have a suitable crimp depth
FIG. 2B is a schematic view showing a state in which
the paper sheet serving the first filter main body and
the second filter main body passes through the
crimping tool to have a suitable crimp depth greater
than the example shown in FIG. 2A.
FIG. 3A is a graph showing a crimp depth after crimp-
ing process of the paper sheet serving as the first
filter main body and the second filter main body, and
airflow resistance (mmH2O/mm) per 1 mm length of
the filter main body after crimp process serving as
the first filter main body and the second filter main
body.
FIG. 3B is a graph showing air permeability (CU) of
the filter main body after crimping process of the pa-
per sheet serving as the first filter main body and the
second filter main body, and airflow resistance per
1 mm (mmH2O/mm) of the filter main body after
crimp process serving as the first filter main body
and the second filter main body.
FIG. 4A is a photograph showing a mouthpiece side
end surface of a first filter plug including the first filter
main body formed of a sheet having a crimp depth
of 0.6 mm, viewed from a direction of arrow IV in
FIG. 1.
FIG. 4B is a photograph showing the mouthpiece
side end surface of the first filter plug including the
first filter main body formed of the sheet having a
crimp depth of 0.3 mm, viewed from the direction of
arrow IV in FIG. 1.
FIG. 4C is a photograph showing the mouthpiece
side end surface of the first filter plug including the
first filter main body formed of the sheet having a
crimp depth of 0.1 mm, viewed from the direction of
arrow IV in FIG. 1.
FIG. 4D is a photograph showing the mouthpiece
side end surface of the first filter plug formed of an
acetate filter.
FIG. 5 is a schematic graph showing void areas of
mouthpiece side end surfaces of the filters shown in
FIGS. 4A to 4D.
FIG. 6 schematically shows a filter structure, filter
body length, airflow resistance, tar amount, nicotine
amount, carbon monoxide amount, and the number
of puffs of Lot 1 to Lot 4 of combustion type flavor
inhalation articles in which the tar amount is set to 6
mg.
FIG. 7 schematically shows a filter structure, filter
body length, airflow resistance, tar amount, nicotine
amount, carbon monoxide amount, and the number
of puffs of Lot 5 to Lot 7 of combustion type flavor
inhalation articles in which the tar amount is set to 1

1 2 



EP 4 115 750 A1

3

5

10

15

20

25

30

35

40

45

50

55

mg.
FIG. 8 schematically shows the scores of sensory
evaluation by nineteen evaluators for the overall ap-
pearance difference of the cigarettes, the appear-
ance difference of the mouthpiece end surfaces of
the filters, and the like/dislike levels of Lot 2 to Lot 4
as compared to Lot 1.
FIG. 9 is a schematic graph showing the results of
sensory evaluation by nineteen evaluators for the
overall appearance difference of the cigarettes of Lot
2 to Lot 4 as compared to Lot 1.
FIG. 10 is a schematic graph showing the results of
sensory evaluationby nineteen evaluators for the ap-
pearance difference of the mouthpiece end surfaces
of the cigarettes of Lot 2 to Lot 4 as compared to Lot 1.
FIG. 11 is a schematic graph showing the results of
sensory evaluation by nineteen evaluators for the
like/dislike level of the cigarettes of Lot 2 to Lot 4 as
compared to Lot 1.
FIG. 12 schematically shows the scores of sensory
evaluation by nineteen evaluators for the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of the cigarettes of Lot 2
to Lot 4 as compared to Lot 1 when the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of Lot 1 are set to three
points.
FIG. 13 is a schematic graph showing the results of
sensory evaluationby nineteen evaluators for the
smoking tastes (sweetness, smoke volume feeling,
stimulation, and tobacco feeling) of the cigarettes of
Lot 2 to Lot 4 as compared to Lot 1 when the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of Lot 1 are set to three
points.
FIG. 14 schematically shows the scores of sensory
evaluation by sixteen evaluators for the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of the cigarettes of Lot 6
and Lot 7 as compared to Lot 5 when the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of Lot 5 are set to three
points.
FIG. 15 is a schematic graph showing the results of
sensory evaluationby sixteen evaluators for the
smoking tastes (sweetness, smoke volume feeling,
stimulation, and tobacco feeling) of the cigarettes of
Lot 6 to Lot 7 as compared to Lot 5 when the smoking
tastes (sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling) of Lot 5 are set to three
points.
FIG. 16A is a schematic view showing a state in
which a filter main body is folded into a pipe through
a plurality of guides of a filter main body forming ma-
chine with the ends of non-woven fabric sheets being
shifted and overlapped.
FIG. 16B is a schematic view showing a state of a
non-woven fabric viewed from a direction indicated

by arrow 16B in FIG. 16A in which the ends of sheets
are shifted and overlapped.
FIG. 17 is a schematic cross-sectional view showing
a non-combustion heating type flavor inhalation ar-
ticle including a filter according to a second embod-
iment.
FIG. 18 is a schematic cross-sectional view showing
a non-combustion heating type flavor inhalation ar-
ticle including a filter according to a third embodi-
ment.

DETAILED DESCRIPTION

[0008] Hereinafter, a filter used for a flavor inhalation
article and a flavor inhalation article will be described with
reference to the drawings.
[0009] A flavor inhalation article member according to
an embodiment includes a base member. The base
member is, for example, a flavor inhalation article mem-
ber to be used in combination with a tobacco material.
The base member may be at least one of a member con-
stituting a combustion type flavor inhalation article, a
member constituting a non-combustion heating type fla-
vor inhalation article, or a member constituting a non-
heating type flavor inhalation article.
[0010] The tobacco material is, for example, cut tobac-
co. A material for the cut tobacco is not particularly lim-
ited, and known materials such as lamina and stem can
be used. In addition to the cut tobacco, the tobacco ma-
terial may also be, for example, granular.
[0011] A combustion type flavor inhalation article is a
smoking article that provides tobacco flavor to a consum-
er by burning a tobacco material.
[0012] The non-combustion heating type flavor inha-
lation article is an article that provides tobacco flavor to
a consumer by heating a tobacco material without burn-
ing the tobacco material. A heating temperature of the
non-combustion heating type flavor inhalation article can
be appropriately set, and is in a wide range, for example,
from a temperature close to normal temperature to a tem-
perature at which the tobacco material does not burn.
The heating temperature of the non-combustion heating
type flavor inhalation article is, for example, approximate-
ly 30 °Cto 350 °C.
[0013] The non-heating type flavor inhalation article is
an article that provides tobacco flavor to a consumer with-
out burning or heating the tobacco material.

[First Embodiment]

[0014] In the first embodiment, a cigarette as a typical
example of a combustion type flavor inhalation article
(smoking article) 10 containing a tobacco material will be
described. In the first embodiment, an example of the
cigarette 10 will be described with reference to FIGS. 1
to 16B.
[0015] FIG. 1 is a cross-sectional view of the cigarette
10. The cigarette 10 includes a tobacco rod 12, a filter
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14, and tipping paper 16. The cigarette 10 has a total
length of, for example, approximately 65 mm to 100 mm.
The cigarette 10 has an outer diameter of, for example,
approximately 5 mm to 10 mm.
[0016] The tobacco rod 12 includes a tobacco material
(cut tobacco) 22, and cigarette paper 24 wrapped around
the tobacco material 22. The tobacco rod 12 according
to the present embodiment has, for example, a diameter
of approximately 7 mm, and a length of approximately
83 mm.
[0017] The filter 14 includes a first filter plug 32 on the
mouthpiece side, a second filter plug 34 on the tobacco
rod 12 side, and forming paper 36 wrapped around outer
peripheries of the first filter plug 32 and the second filter
plug 34. Lengths of the first filter plug 32 and the second
filter plug 34 along longitudinal axis L are referred to as
L1 and L2, respectively.
[0018] The first filter plug 32 includes a first filter main
body (filter element, filter material) 42, and a first wrapper
(tubular portion) 44 wrapped around the outer periphery
of the first filter main body 42. The length L1 of the first
filter plug 32 is the same as the length of the first filter
main body 42. The first filter main body 42 includes a first
end surface 46 on the mouthpiece side (mouthpiece side
end surface), and a second end surface 48 on the side
opposite to the mouthpiece side (end surface on the to-
bacco rod 12 side). The first end surface 46 and the sec-
ond end surface 48 have an outer shape that is, for ex-
ample, substantially circular. In the first filter main body
42, a longitudinal axis (center axis) L that intersects the
first end surface 46 and the second end surface 48 is
defined. The first end surface 46 is on the mouthpiece
side, and the second end surface 48 is on the tobacco
rod 12 side. The first end surface 46 is exposed outside.
[0019] The second filter plug 34 includes a second filter
main body (filter element, filter material) 52, and a second
wrapper (tubular portion) 54 wrapped around the outer
periphery of the second filter main body 52. The length
L2 of the second filter plug 34 is the same as the length
of the second filter main body 52. The second filter main
body 52 includes a third end surface 56 and a fourth end
surface 58. The third end surface 56 and the fourth end
surface 58 have an outer shape that is, for example, sub-
stantially circular. In the second filter main body 52, a
longitudinal axis (center axis) L that intersects the third
end surface 56 and the fourth end surface 58 is defined.
The third end surface 56 is on the mouthpiece side, and
the fourth end surface 58 is on the tobacco rod 12 side.
The third end surface 56 faces or is in contact with the
second end surface 48.
[0020] To the first filter main body 42 and the second
filter main body 52, for example, a plasticizer such as
triacetin, an adsorbent such as activated carbon, or a
flavoring agent such as menthol may be added as an
additive.
[0021] The forming paper 36 is wrapped around the
outer peripheries of the first wrapper 44 and the second
wrapper 54 to connect the first wrapper 44 and the sec-

ond wrapper 54.
[0022] The tipping paper 16 is wrapped around the out-
er peripheries of the tobacco rod 12 and the filter 14 to
connect the tobacco rod 12 and the filter 14.
[0023] The first filter main body 42 and the second filter
main body 52 are formed of a paper sheet or a non-woven
fabric sheet. In the present embodiment, an example will
be described in which a sheet (material) forming the first
filter main body 42 and the second filter main body 52 is
made of paper. As a paper sheet, one that can be used
as a so-called paper filter by a person skilled in the art
can be used as is. As the sheet (material) of the first filter
main body 42 and the second filter main body 52, for
example, glassine paper can be used in addition to the
above.
[0024] A paper sheet 102, for example, is crimped by
a crimping tool 100 described below. The crimped sheet
102 is subjected to folding process in order to be formed
into, for example, a rod of substantially 120 mm. There-
after, it is cut into appropriate lengths to form the first filter
main body 42 and the second filter main body 52. The
shape of the first filter main body 4 s 2 is maintained by
the first wrapper 44. The shape of the second filter main
body 52 is maintained by the second wrapper 54. When
the first filter main body 42 and the second filter main
body 52 are cut to, for example, appropriate lengths, pla-
nar end surfaces (mouthpiece side end surfaces 46 and
56, and tobacco-side end surfaces 48 and 58) are re-
spectively formed in the first filter main body 42 and the
second filter main body 52.
[0025] The crimp process to the first filter main body
42 and the second filter main body 52 is performed by
passing the paper sheet 102 through an appropriate
crimping tool 100 shown in FIGS. 2A and 2B from a front
side of the drawing sheets in FIGS. 2A and 2B to a di-
rection perpendicular to the drawing sheets. The crimp-
ing tool 100 shown in FIGS. 2A and 2B is formed to have
an appropriate length in a direction perpendicular to the
drawing sheets. The length of the crimping tool 100 in
the direction perpendicular to the drawing sheets is an
appropriate length in which the sheet 102 can be crimped.
It is preferable that the width of crimping tool 100 be great-
er than the width of sheet 102.
[0026] The crimping tool 100 includes a first base 112,
a second base 114, a plurality of first protrusions 116
protruding from the first base 112 toward the second base
114, and a plurality of second protrusions 118 protruding
from the second base 114 toward the first base 112. The
first base 112 and the second base 114 may be relatively
close to or away from each other. The protrusion amounts
of the plurality of first protrusions 116 with respect to the
first base 112 are substantially the same. The plurality
of first protrusions 116 are spaced apart at predetermined
intervals in the width direction. The protrusion amounts
of the plurality of second protrusions 118 with respect to
the second base 114 are substantially the same. The
plurality of second protrusions 118 are spaced apart at
predetermined intervals in the width direction. The first
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protrusions 116 and the second protrusions 118 are lo-
cated at positions separated from each other when the
first base 112 and the second base 114 are brought close
to each other. A distance between a top part 116a of the
first protrusion 116 and a top part 118a of the second
protrusion 118 along a direction in which the first base
112 and the second base 114 are close to or away from
each other (reference numeral D1 in FIG. 2A and refer-
ence numeral D2 in FIG. 2B) is defined as an amount of
engagement. It is preferable that distances D1 and D2
be, for example, approximately 1 mm, or less. By adjust-
ing the amount of engagement of the crimping tool 100,
it is possible to adjust the crimp depth of the paper sheet
102. The crimp depth can be replaced with a distance
between the top parts 116a and 118a of the adjacent
protrusions 116 and 118 orthogonal to the moving direc-
tion of the sheet 102 of the crimping tool 100. When dis-
tance D1 in FIG. 2A is compared with distance D2 in FIG.
2B, distance D2 is larger. At this moment, the crimp depth
of the sheet 102 is larger in the example shown in FIG.
2B than in the example shown in FIG. 2A. During the
crimp process of the sheet 102, the first base 112, the
second base 114, the first protrusions 116, and the sec-
ond protrusions 118 of the crimping tool 100 are prevent-
ed from moving, and their positional relationship is fixed.
[0027] The sheet of the first filter main body 42 is
crimped (creped) to a greater crimp depth than the sheet
of the second filter main body 52. That is, the crimp depth
of the sheet of the first filter main body 42 (the distance
between folds of the sheet) is greater than the crimp
depth of the sheet of the second filter main body 52 (the
distance between folds of the sheet).
[0028] The paper sheet (material) of the first filter main
body 42 has an air permeability of, for example, 1000 CU
(CORESTA Unit) to 30000 CU after crimp process. The
paper sheet (material) of the second filter main body 52
has an air permeability of, for example, 0 CU to 10000
CU after crimp process.
[0029] FIG. 3A shows a graph in which the horizontal
axis represents the crimp depth of the crimped paper
sheet used for the first filter main body 42 and the second
filter main body 52, and the vertical axis represents the
airflow resistance (mmH2O/mm) per 1 mm of the filter
main body after crimp process serving as the first filter
main body 42 and the second filter main body 52. It is
appreciated that the airflow resistance per unit length in-
creases as the crimp depth increases. A broken line in
FIG. 3A can be approximated by, for example, 

[0030] FIG. 3B shows a graph in which the horizontal
axis represents the air permeability (CU) of the first filter
main body 42 and the second filter main body 52 after
crimping process of the paper sheet used for the first filter
main body 42 and the second filter main body 52, and
the vertical axis represents the airflow resistance

(mmH2O/mm) per 1 mm of the filter body after crimp proc-
ess serving as the first filter main body 42 and the second
filter main body 52. The lower left plot in FIG. 3B is an
example in which the crimp depth is 0 mm. The upper
right plot in FIG. 3B is an example in which the crimp
depth is 0.6 mm. The remaining plot in FIG. 3B is an
example in which the crimp depth is 0.3 mm. It is appre-
ciated that not only the airflow resistance but also the air
permeability (CU) increase as the crimp depth increases.
A broken line in FIG. 3B canbe approximated by, for ex-
ample, 

[0031] It is preferable that the airflow resistance of the
first filter main body 42 be higher than the airflow resist-
ance of the second filter main body 52. The airflow re-
sistance of the first filter main body 42 is, for example, 0
mmH2O/mm to 12 mmH2O/mm, preferably 4
mmH2O/mm to 12 mmH2O/mm. The airflow resistance
of the second filter main body 52 is, for example, 0
mmH2O/mm to 12 mmH2O/mm, preferably 3
mmH2O/mm to 12 mmH2O/mm.
[0032] The first wrapper 44, the second wrapper 54,
and the forming paper 36 are formed from pulp, for ex-
ample. The first wrapper 44, the second wrapper 54, and
the forming paper 36 are used to maintain the shape of
the first filter main body 42 and the second filter main
body 52. It is preferable that the first wrapper 44, the
second wrapper 54, and the forming paper 36 have a
basis weight of, for example, 30 g/m2 or more.
[0033] FIGS. 4A to 4C show the mouthpiece side end
surface 46 of the filter 14 of the cigarette 10 before smok-
ing, in which the crimp depth via the crimp process is
changed accordingly. As a reference example, FIG. 4D
shows a mouthpiece side end of an acetate filter of a
smoking article (here, Winston compact 6 mg manufac-
tured by JAPAN TOBACCO INC.). The filter 14 shown
in FIGS. 4A to 4D has an outer diameter of, for example,
6.8 mm.
[0034] The example shown in FIG. 4A is referred to as
Sample A, the example shown in FIG. 4B is referred to
as Sample B, the example shown in FIG. 4C is referred
to as Sample C, and the example (reference example)
shown in FIG. 4D is referred to as Sample D.
[0035] The void areas of Samples A, B, C, and D were
measured using a digital microscope (VHX2000) manu-
factured by Keyence Corporation. This time, each of
Samples A, B, C, and D was photographed at a magni-
fication of 300 times (10330 times). At this moment, two
kinds of photographs were taken, a photograph taken
with normal exposure and a photograph taken with gain
(adjustment of light) increased to the maximum.
[0036] At the time of photographing, focusing is per-
formed under normal light intensity. Thereafter, the light
intensity is maximized, and the end surface 46 is photo-
graphed in a white state. This makes it possible to easily

7 8 



EP 4 115 750 A1

6

5

10

15

20

25

30

35

40

45

50

55

extract the end surface 46 of each of Samples A, B, C,
and D based on the luminance value.
[0037] The area measurement processing was exe-
cuted by setting the following:

Extraction parameter → Dark
Threshold: 49 (35 for tobacco rod)
Removal of small molecule and Uncheck hole filling
Set extraction region if there is a shaded portion

[0038] The images after extraction (see FIGS. 4A to
4D) and the results of the void areas of the respective
images were obtained.
[0039] In the first filter main body (paper filter) 42 of
Sample A of FIG. 4A, the crimp depth (the distance be-
tween the top parts 116a and 118a of the crimping tool
100) is 0.6 mm. In the first filter main body (paper filter)
42 of Sample B of FIG. 4B, the crimp depth is 0.3 mm.
In the first filter main body (paper filter) 42 of Sample C
of FIG. 4C, the crimp depth is 0.1 mm. For the acetate
filter shown in FIG. 4D, the crimp process is irrelevant.
[0040] FIG. 5 shows the void areas of Samples A, B,
C, and D. As shown in FIGS. 4A to 4C and FIG. 5, the
greater the crimp depth of the sheet forming the filter
main bodies 42 and 52, the lesser the voids. The void
area of the example shown in Sample A of FIG. 4A is
approximately 1.4 to 1.5 mm2. The void area of the ex-
ample shown in Sample B of FIG. 4B is approximately
3.1 to 3.2 mm2. The void area of the example shown in
Sample C of FIG. 4C is approximately 9.3 to 9.4 mm2.
The void area of the example shown in Sample C of FIG.
4D is approximately 0.2 mm2.
[0041] In the example shown in Sample A of FIG. 4A,
it was observed that many voids were present in the vi-
cinity of the boundary between the inner peripheral sur-
face of the first wrapper 44 and the outer peripheral sur-
face of the first filter main body 42 on the mouthpiece
side end surface 46. On the other hand, it was observed
that almost no voids were present in a region inside the
vicinity of the boundary
[0042] In the example shown in Sample D of FIG. 4D,
it was observed that many voids were present in the vi-
cinity of the outer peripheral surface of the acetate filter.
On the other hand, it was observed that almost no voids
were present in a region inside the vicinity of the outer
peripheral surface of the acetate filter.
[0043] In the mouthpiece side end surface 46 of the
first filter main body (paper filter) 42 shown in Sample A
of FIG. 4A, particularly a region between the center axis
L of the filter 14 and the outer peripheral surface of the
first filter main body 42, a user does not visually recognize
voids easily, similarly to the mouthpiece side end of the
acetate filter. Therefore, the mouthpiece side end surface
46 of the first filter main body 42 having an appropriately
large crimp depth has an appropriate aesthetic appear-
ance.
[0044] It is preferable that the area of voids when the
first end surface 46 of the first filter main body 42 is viewed

be preferably 3 mm2 or less. Although depending on var-
ious factors such as a basis weight, air permeability of
the sheet, and airflow resistance of the filter main body,
that is, depending on factors such as a tar amount, nic-
otine amount, carbon monoxide amount, and the number
of puffs required for the cigarette 10, it is preferable that
the void volume when the first end surface 46 of the first
filter main body 42 is viewed be equal to or greater than
the void volume of the mouthpiece end surface of the
acetate filter.
[0045] A cigarette 10 including the filter 14, for exam-
ple, will be considered. As shown in FIGS. 6 and 7, here,
Lot 1 to Lot 7 were prepared.
[0046] FIGS. 6 and 7 show a filter structure, filter body
length, airflow resistance, tar amount, nicotine amount,
carbon monoxide amount, and the number of puffs of Lot
1 to Lot 7 of combustion type flavor inhalation articles.
The tar and nicotine values shown in FIGS. 6 and 7 are
measured using an automatic smoking machine. The nic-
otine value is measured by collecting a particulate frac-
tion of mainstream smoke under determined conditions
via the automatic smoking machine and then melting the
collected particles. The tar value is measured by sub-
tracting the weights of nicotine and water from the weight
of the mainstream smoke particles.
[0047] Lot 1 and Lot 5 are reference examples in which
no paper filter is used. For Lot 1 and Lot 5, for example,
an acetate filter is used for a mouthpiece side filter cor-
responding to the first filter main body 42, and a charcoal
filter is used for the tobacco rod 12 side filter correspond-
ing to the second filter main body 52.
[0048] Lot 1 is a reference example of Lot 2 to Lot 4
using a paper filter for the filter 14. Lot 1 is a cigarette
sold as Winston compact blue 6 by JAPAN TOBACCO
INC. in Japan and having a controlled tar amount of ap-
proximately 6 mg.
[0049] Lot 5 is a reference example of Lot 6 and Lot 7
using a paper filter for the filter 14. Lot 5 is a cigarette
sold as Winston compact blue 1 by JAPAN TOBACCO
INC. in Japan and having a controlled tar amount of ap-
proximately 1 mg.
[0050] For Lot 1 to Lot 7, the cigarettes 10 have an
entire length of, for example, 83 mm as described above.
The composition of the rods 12 is substantially the same.
The tobacco rods 12 have a substantially common entire
length of, for example, 56 mm. The filters 14 have a com-
mon entire length of, for example, substantially 27 mm.
[0051] For the cigarettes 10 of Lot 2 to Lot 4 shown in
FIG. 6, the target of the amount of tar was set to 6 mg.
[0052] For Lot 2, the crimp depth of the sheet of the
first filter main body 42 on the mouthpiece side was set
to 0.6 mm, which is the largest among Lot 2 to Lot 4.
Since the first filter main body 42 has a length of 9 mm,
the airflow resistance of the mouthpiece side filter is 94.7
mmH2O (=9(mm)310.52(mmH2O/mm)). For Lot 2, the
crimp depth of the sheet of the second filter main body
52 on the tobacco rod 12 side was set to 0.2 mm. Since
the second filter main body 52 has a length of 18 mm, if
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paper usually used for a paper filter is used, the airflow
resistance of the tobacco side filter is calculated to be,
for example, 39.24 mmH2O
(=18(mm)32.18(mmH2O/mm)). For the second filter
main body 52 of Lot 2, glassine paper was used. It is said
that glassine paper tends to have a low airflow resistance.
In the example of Lot 2, the airflow resistance of the to-
bacco side filter is 3.0 mmH2O.
[0053] For Lot 3, the crimp depth of the sheet of the
first filter main body 42 on the mouthpiece side was set
to 0.3 mm, which is a value intermediate between Lot 2
and Lot 4. Since the first filter main body 42 has a length
of 15 mm, the airflow resistance of the mouthpiece side
filter is 59.3 mmH2O (=15(mm)33.96(mmH2O/mm)). For
Lot 3, the crimp depth of the sheet of the second filter
main body 52 on the tobacco rod 12 side was set to 0.2
mm that is the same as Lot 2. Since the second filter
main body 52 has a length of 12 mm, the airflow resist-
ance of the tobacco side filter is 26.1 mmH2O
(=12(mm)32.18(mmH2O/mm)). The airflow resistance
of the second filter main body 5 2 formed of the paper
filter paper of Lot 3 is greater than the airflow resistance
of the second filter main body 52 formed of the glassine
paper of Lot 2.
[0054] For Lot 4, the crimp depth of the sheet of the
first filter main body 42 on the mouthpiece side was set
to the minimum value of 0.1 mm. Since the first filter main
body 42 has a length of 7 mm, the airflow resistance of
the mouthpiece side filter is 4.1 mmH2O
(=7(mm)30.36(mmH2O/mm)). For Lot 4, the crimp depth
of the sheet of the second filter main body 52 on the
tobacco rod 12 side was set to 0.3 mm. Since the second
filter main body 52 has a length of 20 mm, the airflow
resistance of the tobacco side filter is 79.1 mmH2O
(=20(mm)33.96(mmH2O/mm)).
[0055] For every filter 14 of Lot 2 to Lot 4, the void
volume (void area) when the first end surface 46 of the
first filter main body 42 is viewed is smaller than the void
volume (void area) when the third end surface 56 of the
second filter main body 52 is viewed.
[0056] For every filter 14 of Lot 2 to Lot 4, it is preferable
that the airflow resistance of the first filter main body 42
on the mouthpiece side be higher than the airflow resist-
ance of the second filter main body 52 on the tobacco
rod 12 side, and that the first filter main body 42 have a
higher filtration for the fluid flowing from the tobacco rod
12 toward the mouthpiece side end surface 46 than that
of the second filter main body 52.
[0057] For the cigarettes 10 of Lot 6 and Lot 7 shown
in FIG. 7, the target of the amount of tar was set to 1 mg.
[0058] For Lot 6, the crimp depth of the sheet of the
first filter main body 42 on the mouthpiece side was set
to 0.6 mm. Since the first filter main body 42 has a length
of 15 mm, the airflow resistance of the mouthpiece side
filter is 157.9 mmH2O (=15(mm)310.52(mmH2O/mm)).
For Lot 6, the crimp depth of the sheet of the second filter
main body 52 on the tobacco rod 12 side was set to 0.2
mm. Since the second filter main body 52 has a length

of 12 mm, the airflow resistance of the tobacco side filter
is 26.1 mmH2O (=12(mm)32.18(mmH2O/mm)). For the
filter 14 of Lot 6, the airflow resistance of the first filter
main body 42 on the mouthpiece side is higher than the
airflow resistance of the second filter main body 52 on
the tobacco rod 12 side, and the first filter main body 42
has a higher filtration than that of the second filter main
body 52.
[0059] For Lot 7, the crimp depth of the sheet of the
first filter main body 42 on the mouthpiece side was set
to 0.2 mm. Since the first filter main body 42 has a length
of 12 mm, the airflow resistance of the mouthpiece side
filter is 26.1 mmH2O (=12(mm)33.96(mmH2O/mm)). For
Lot 7, the crimp depth of the sheet of the second filter
main body 52 on the tobacco rod 12 side was set to 0.6
mm. Since the second filter main body 52 has a length
of 15 mm, the airflow resistance of the tobacco side filter
is 157.9 mmH2O (=15(mm)310.52(mmH2O/mm)). For
the filter 14 of Lot 7, the airflow resistance of the first filter
main body 42 on the mouthpiece side is lower than the
airflow resistance of the second filter main body 52 on
the tobacco rod 12 side, and contrary to Lot 2 to Lot 4
and Lot 6, the second filter main body 52 has a higher
filtration than that of the first filter main body 42.
[0060] For the filter 14 of Lot 6, the void volume (void
area) when the first end surface 46 of the first filter main
body 42 is viewed is smaller than the void volume (void
area) when the third end surface 56 of the second filter
main body 52 is viewed. On the other hand, for the filter
14 of Lot 7, the void volume (void area) when the first
end surface 46 of the first filter main body 42 is viewed
is greater than the void volume (void area) when the third
end surface 56 of the second filter main body 52 is
viewed.
[0061] For Lots 2 to 4, 6 and 7, the first filter main body
42 and the second filter main body 52 made of paper
exhibit appropriate filtration characteristics for the fluid
flowing from the tobacco rod 12 toward the mouthpiece
side end surface 46 through appropriate settings of the
sheet crimp depth and length As in Lots 2 to 4, 6 and 7,
either the first filter main body 42 or the second filter main
body 52 may be longer. The first filter main body 42 and
the second filter main body 52 may have the same length
[0062] As shown in FIGS. 8 to 11, Lot 1 to Lot 4 of the
cigarettes 10 before smoking were subjected to the sen-
sory evaluation of the overall appearance difference of
the cigarette 10, the appearance difference of the mouth-
piece side end surface 46, and the like/dislike level of the
appearance of the cigarette 10. The evaluation criterion
is the appearance of Lot 1 (Winston compact 6 mg). That
is, evaluation was performed on the difference in appear-
ance and the like/dislike level of appearance as com-
pared to Lot 1. The number of evaluators was nineteen.
[0063] Here, the appearance difference shown in
FIGS. 8 to 10 represents a comparison with the cigarette
of Lot 1. The evaluation of the appearance difference
was set as follows:
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1 point: Significant difference
2 points: Some difference
3 points: Slight difference
4 points: Almost no difference
5 points: No difference at all

[0064] That is, it can be evaluated that as the average
value (AVERAGE) of the evaluation score approaches 5
points, the user determines that the appearance differ-
ence from Lot 1 is small. It can be determined that as the
value of the standard deviation (STDEV) is smaller, a
variance of the evaluation by nineteen people is small.
[0065] As shown in FIGS. 8 and 9, for the overall ap-
pearance difference of the cigarette 10, Lot 2 has an eval-
uation score average of 4.37, and it can be evaluated
that there is no difference in appearance from the ciga-
rette of Lot 1. Lot 3 also has an evaluation score average
of 3.74, and it can be evaluated that the difference in
appearance from the cigarette of Lot 1 is small. On the
other hand, Lot 4 has an evaluation score average of
2.84, and it can be evaluated that there is a difference in
appearance from the cigarette of Lot 1.
[0066] Among the standard deviations of the overall
appearance differences of the cigarettes 10 of Lot 2 to
Lot 4, Lot 2 has the smallest standard deviation. There-
fore, it can be said that the evaluation score average of
the overall appearance difference of the cigarette 10 of
Lot 2 has a small variation in evaluation as compared to
Lot 3 and Lot 4. However, it can be said that the standard
deviations of Lot 3 and Lot 4 are also sufficiently small.
Therefore, it can be said that the evaluation score aver-
ages of the overall appearance difference of the ciga-
rettes 10 of Lot 2 to Lot 4 have, on the whole, small var-
iations in evaluation and exhibit high reliability.
[0067] As shown in FIGS. 8 and 10, for the overall ap-
pearance difference of the mouthpiece side end surface
46, the mouthpiece side end surface 46 of the cigarette
10 of Lot 2 (see FIG. 4A) has an evaluation score average
of 3.53, and it can be evaluated that the difference in
appearance from the mouthpiece end surface of the cig-
arette of Lot 1 (see FIG. 4D) is small. The mouthpiece
side end surface 46 of the cigarette 10 of Lot 3 (see FIG.
4B) has an evaluation score average of 2.37, and it can
be evaluated that there is a difference in appearance
from the mouthpiece end surface of the cigarette of Lot
1. The mouthpiece side end surface 46 of the cigarette
10 of Lot 4 (see FIG. 4C) has an evaluation score average
of 1.26, and it can be evaluated that there is a significant
difference in appearance from the mouthpiece end sur-
face of the cigarette of Lot 1.
[0068] Among the standard deviations of the appear-
ance differences of the mouthpiece side end surfaces 46
of the cigarettes 10 of Lot 2 to Lot 4, Lot 4 has the smallest
standard deviation. Therefore, it can be said that the val-
uation score average of the appearance difference of the
mouthpiece side end surface 46 the cigarette 10 of Lot
4 has a small variation in evaluation as compared to Lot
2 and Lot 3. However, it can be said that the standard

deviations of Lot 2 and Lot 3 are also sufficiently small.
Therefore, it can be said that the evaluation score aver-
ages of the appearance difference of the mouthpiece side
end surfaces 46 of the cigarettes 10 of Lot 2 to Lot 4
have, on the whole, small variations in evaluation and
exhibit high reliability.
[0069] The like/dislike level shown in FIGS. 8 and 11
represents a comparison with the cigarette of Lot 1. The
like/dislike evaluation was set as follows:

1 point: Strongly dislike
2 points: Somewhat dislike
3 points: Neither
4 points: Somewhat like
5 points: Strongly like

[0070] That is, it can be evaluated that as the average
value (AVERAGE) of the evaluation score approaches 5
points, the user evaluates the appearance as compared
to Lot 1. Further, it can be determined that as the value
of the standard deviation (STDEV) is smaller, the vari-
ance of the evaluation by the nineteen people is small.
[0071] As shown in FIGS. 8 and 11, for the overall
like/dislike level of the cigarette 10, the cigarette 10 Lot
2 has an evaluation score average of 3.16, and it can be
evaluated that there is no difference in appearance from
the cigarette of Lot 1. The cigarette 10 of Lot 3 has an
evaluation score average of 2.68, and it can be evaluated
that the cigarette 10 of Lot 3 has a difference in appear-
ance from the cigarette of Lot 1. That is, it can be eval-
uated that the appearance of the cigarette 10 of Lot 3
was evaluated lower as compared to that of the cigarette
10 of Lot 2. Lot 4 has an evaluation score average of
2.37, and it can be evaluated that the cigarette 10 of Lot
4 has a difference in appearance from the cigarette of
Lot 1. Further, it can be evaluated that the appearance
of the cigarette 10 of Lot 4 was evaluated lower as com-
pared to those of the cigarettes 10 of Lot 2 and Lot 3.
[0072] Among the standard deviations of the overall
like/dislike levels of the cigarettes 10 of Lot 2 to Lot 4,
Lot 3 has the smallest standard deviation. Therefore, it
can be said that the evaluation score average of the
like/dislike level of the cigarette 10 of Lot 3 has a small
variation in evaluation as compared to Lot 2 and Lot 4.
However, it can be said that the standard deviations of
Lot 2 and Lot 4 are also sufficiently small. Therefore, it
can be said that the evaluation score averages of the
like/dislike levels of the cigarettes 10 of Lot 2 to Lot 4
have, on the whole, small variations in evaluation and
exhibit high reliability.
[0073] As shown in FIGS. 12 and 13, for Lots 1, 2 and
4 in which the amount of tar was set to 6 mg, the cigarettes
10 were actually smoked, and the smoking taste was
evaluated. Here, the smoking taste was evaluated from
the four viewpoints of sweetness, smoke volume feeling,
stimulation, and tobacco feeling (smoking satisfaction).
The evaluation criterion is the smoking taste (sweetness,
smoke volume feeling, stimulation, and tobacco feeling)
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of Lot 1 (Winston compact 6 mg), and this was set to 3
points. The number of evaluators was sixteen, partly
overlapping with those of the sensory evaluation de-
scribed above. It can be evaluated that as the average
value (AVERAGE) of the evaluation score of sweetness,
smoke volume feeling, stimulation, and tobacco feeling
approaches 3 points, the user determines that the ap-
pearance difference from Lot 1 is small. It can be deter-
mined that as the value of the standard deviation
(STDEV) is smaller, the variance of the evaluation among
sixteen people is small.
[0074] The sweetness of both Lot 2 and Lot 4 was eval-
uated to be lower than that of Lot 1. The sweetness of
Lot 2 is closer to that of Lot 1 than Lot 4.
[0075] The smoke volume feeling of both Lot 2 and Lot
4 was evaluated to be lower than that of Lot 1. The smoke
volume feeling of Lot 4 is closer to that of Lot 1 than Lot 2.
[0076] The stimulation of both Lot 2 and Lot 4 was eval-
uated to be improved (elevated) upon that of Lot 1. The
stimulation of Lot 2 and Lot 4 is nearly equal.
[0077] The tobacco feeling of both Lot 2 and Lot 4 was
evaluated to be substantially the same as that of Lot 1.
[0078] As shown in FIG. 12, the standard deviation of
lot-to-lot evaluation is sufficiently small. Therefore, it can
be said that the reliability of the average of each evalu-
ation score of Lot 2 and Lot 4 is high.
[0079] As shown in FIGS. 14 and 15, for Lots 5, 6 and
7 in which the amount of tar was set to 1 mg, the cigarettes
10 were actually smoked, and the evaluation was per-
formed on sweetness, smoke volume feeling, stimula-
tion, and tobacco feeling (smoking satisfaction). The
evaluation criterion is the smoking taste (sweetness,
smoke volume feeling, stimulation, and tobacco feeling)
of Lot 5 (Winston compact 1 mg), and this was set to 3
points. The number of evaluators was sixteen, partly
overlapping with those of the sensory evaluation de-
scribed above. It can be evaluated that as the average
value (AVERAGE) of the evaluation score of sweetness,
smoke volume feeling, stimulation, and tobacco feeling
approaches 3 points, the user determines that the ap-
pearance difference from Lot 5 is small. It can be deter-
mined that as the value of the standard deviation
(STDEV) is smaller, the variance of the evaluation among
sixteen people is small.
[0080] The sweetness of both Lot 6 and Lot 7 was eval-
uated to be slightly lower than that of Lot 5. The sweet-
ness of Lot 7 is closer to that of Lot 5 than Lot 6.
[0081] The smoke volume feeling of both Lot 6 and Lot
7 was evaluated to be lower than that of Lot 5.
[0082] The stimulation of Lot 6 was evaluated to be
improved (elevated) upon that of Lot 5, and the stimula-
tion of Lot 7 was evaluated to be nearly equal to that of
Lot 5.
[0083] The tobacco feeling of both Lot 6 and Lot 7 was
evaluated to be slightly lower than that of Lot 5.
[0084] As shown in FIG. 14, the standard deviation of
the lot-to-lot evaluation is sufficiently small. Therefore, it
can be said that the reliability of the average of each of

the evaluation scores of Lot 6 and Lot 7 is high
[0085] As shown in FIGS. 13 and 15, it can be evalu-
ated that the use of the filter 14 made of paper for the
cigarette 10 generally tends to reduce the sweetness and
the smoke volume feeling but increase the stimulation.
The tobacco feeling (smoking satisfaction) also tends to
decrease slightly, but the degree of decrease is small.
The tobacco feeling of Lot 2 and Lot 4 in which the amount
of tar was set to 6 mg that was neither too high nor too
low is almost the same as that of Lot 1. Therefore, it can
be said that the smoking satisfaction levels of the ciga-
rettes 10 of Lots 1, 2 and 4 are almost the same. On the
other hand, in the cigarettes 10 having 1 mg of tar re-
garded as a low amount of tar, the tobacco feeling of Lot
6 and Lot 7 is lower than that of Lot 5. It is generally
considered that a cigarette has a higher tobacco feeling
(smoking satisfaction) as the tar amount or the nicotine
amount increases. For this reason, it is easy to predict
that the tobacco feeling is difficult to obtain for Lot 5, Lot
6, and Lot 7 having a low tar amount of 1 mg as compared
to those of 6 mg.
[0086] As described above, according to the present
embodiment, the following canbe said.
[0087] It is possible to provide the cigarette 10 that in-
cludes the filter 14 formed of a paper sheet. Considering
the filter 14 having the same outer diameter, while the
filter 14 formed of a paper sheet is made of paper, it is
possible to have an aesthetic appearance equivalent to
that of an acetate filter by forming the first end surface
(mouthpiece side end surface) 46 to have a void volume
equivalent to that of the acetate filter. In addition, even if
the void volume of the first end surface (mouthpiece side
end surface) 46 is slightly greater than the void volume
of the mouthpiece side end surface of the acetate filter,
the filter 14 formed of a paper sheet can have an aesthetic
appearance equivalent to that of the acetate filter. There-
fore, while the filter 14 according to the present embod-
iment is made of paper, it is possible to improve the aes-
thetic appearance.
[0088] For the filter 14 formed of a paper sheet, by
appropriately adjusting a material, basis weight, air per-
meability, crimp depth, void volume, airflow resistance,
and the like of the first filter main body 42 and the second
filter main body 52, it is possible to control the amount of
tar, and the like, and control smoking taste (sweetness,
smoke volume feeling, stimulation, and tobacco feeling).
Thus, the filter 14 is provided with suitable filtration char-
acteristics for the fluid flowing from the tobacco rod 12
toward the mouthpiece side end surface 46 during smok-
ing. That is, the cigarette 10 is provided that includes the
filter 14 having suitable filtration characteristics.
[0089] In the first embodiment, mainly the example has
been described in which the first filter main body 42 and
the second filter main body 52 are formed by, for exam-
ple, crimping a paper sheet. The types of processing for
the sheet forming the filter main body can be appropri-
ately combined, for example, the first filter main body 42
can be formed by crimp process and the second filter
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main body 52 can be formed by corrugate process. This
also applies to a second embodiment and a third embod-
iment described below.
[0090] In the present embodiment, a description has
been given of the example in which paper is used for the
first filter main body 42 and the second filter main body
52, but it is also possible to use non-woven fabric by
appropriately adjusting a material, basis weight, air per-
meability, crimp depth, void volume, airflow resistance,
and the like.
[0091] If a non-woven fabric is used for the first filter
main body 42 and the second filter main body 52, the
crimping tool 100 as shown inFIGS. 2A and 2B is not
used. If a non-woven fabric is used, instead of the crimp-
ing tool 100, a sheet folding machine 150 (see FIG. 16A)
that overlaps and folds a plurality of sheets 152a, 152b,
152c, and 152d is used. The sheet folding machine 150
folds, as shown in FIGS. 16A and 16B, the plurality of
non-woven fabric sheets 152a, 152b, 152c, 152d over-
lapped with their ends shifted, while bending the sheets
into a substantially S shape or a substantially Z shape
using a plurality of guides 162, 164, and 166, for example.
The guides 162, 164, and 166 are spaced apart from
each other along the moving direction of the sheets 152a,
152b, 152c, and 152d. The guides 162, 164 and 166
each have, for example, a disk shape, and are respec-
tively provided with opening grooves 162a, 164a, 166a
for performing folding process on the plurality of sheets
152a, 152b, 152c and 152d. The plurality of sheets 152a,
152b, 152c, 152d overlapped with their ends shifted pass
through the guide 162, 164, and 166 and then are guided
into a pipe 156 in front of the guide 166 by an endless
belt 158. By sequentially passing through the opening
grooves 162a, 164a, and 166a of the guides 162, 164,
and 166, the plurality of sheets 152a, 152b, 152c, and
152d are gradually close to the substantially S shape or
substantially Z shape, and are folded inside the pipe 156.
After the first filter main body 42 is folded, the shape of
the first filter main body 42 is maintained by the first wrap-
per 44. If the second filter main body 52 is folded, the
shape of the second filter main body 52 is maintained by
the second wrapper 54. Thus, the first filter main body
42 and the second filter main body 52 are once formed
into, for example, a substantially 120 mm rod shape, and
are then cut into appropriate lengths.
[0092] The void volume when the first end surface 46
of the first filter main body 42 made of non-woven fabric
is viewed is smaller than the void volume when the third
end surface 56 of the second filter main body 52 made
of non-woven fabric or paper is viewed. It is preferable
that the area of voids when the first end surface 46 of the
first filter main body 42 made of non-woven fabric is
viewed be, for example, 3 mm2 or less, similarly to the
area of voids when the first end surface 46 of the first
filter main body 42 made of paper is viewed. It is prefer-
able that the void volume when the first end surface 46
of the first filter main body 42 made of non-woven fabric
is viewed be greater than the void volume of the acetate

filter on the mouthpiece side. It is preferable that the air-
flow resistance of the first filter main body 42 made of
non-woven fabric be higher than the airflow resistance
of the second filter main body 52 made of non-woven
fabric or paper. If the first filter main body 42 of the filter
14 is made of non-woven fabric, it is also possible to
enhance the aesthetic appearance in the same manner
as when it is made of paper. Further, even if the first filter
main body 42 and the second filter main body 52 are
made of non-woven fabric, it is possible to exhibit sub-
stantially the same filter performance (filtration charac-
teristics) as the first filter main body 42 and the second
filter main body 52 made of paper.
[0093] That is, according to the present embodiment,
there are provided the filter 14 that is formed of a paper
sheet or a non-woven fabric sheet, enhances the aes-
thetic appearance, and has appropriate filtration charac-
teristics, and the cigarette (smoking article) 10 including
the filter 14.
[0094] In the cigarette 10 including the filter 14 accord-
ing to this embodiment, all or most of elements such as
a paper material and tobacco material can be formed of
naturally derived components. Therefore, it is possible
to reduce environmental load on nature as compared to
the case of using an acetate filter (Lot 1 and Lot 5), for
example.

[Second Embodiment]

[0095] A second embodiment will be described with
reference to FIG. 17. This embodiment is a modification
of the first embodiment.
[0096] A flavor inhalation article 210 is one of members
constituting a non-combustion heating type flavor inha-
lation article.
[0097] The flavor inhalation article 210 shown in FIG.
17 is a replaceable cartridge for use with a heater. The
flavor inhalation article 210 has a columnar shape ex-
tending along one direction.
[0098] As shown in FIG. 17, the flavor inhalation article
210 has a base portion 212 forming one end thereof, a
filter 214 forming an end opposite to the base portion
212, and a paper tube portion 216 between the base
portion 212 and the filter 214. The base portion 212, the
paper tube portion 216, and the filter 214 are connected
by a cigarette paper 218. The paper tube portion 216 is
a paper tube formed by wrapping paper into a cylindrical
shape, and the inside thereof is hollow.
[0099] The base portion 212 includes a filler 222 and
a first cigarette paper 224 wrapped around the filler 222.
[0100] The filler 222 includes, for example, a tobacco
material and an aerosol source.
[0101] The aerosol source is heated at a predeter-
mined temperature to generate an aerosol with a sub-
stance such as a flavor substance derived from a flavor
source of the filler 222. The aerosol source may be, for
example, glycerin, propylene glycol, triacetin, 1,3 -bu-
tanediol, or a mixture thereof. The content of the aerosol
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source in the filler 222 is not particularly limited, and from
the viewpoint of generating a sufficient amount of aerosol
and providing decent flavor, the content is usually 5% by
mass or more, preferably 10% by mass or more, and
usually 50% by mass or less, preferably 25% by mass
or less.
[0102] The filler 222 includes a tobacco material as a
flavor source. The tobacco material is, for example, cut
tobacco. When the base portion 212 has a peripheral
length of 22 mm and a length of 20 mm, the content of
the filler 222 in the flavor inhalation article 210 is, for
example, 200 to 400 mg, and preferably 250 to 320 mg.
The moisture content of the filler 222 is, for example, 8
to 18% by mass, preferably 10 to 16% by mass. Such a
moisture content suppresses occurrence of staining on
the wrapping paper and improves roll-up machinability
during production of the base portion 212.
[0103] The filter 214 includes a first filter plug 232, a
second filter plug 234, and forming paper 236 covering
and connecting them. Lengths of the first filter plug 232
and the second filter plug 234 along longitudinal axis L
are referred to as L1 and L2, respectively. The second
filter plug 234 is disposed between the paper tube portion
216 and the first filter plug 232.
[0104] The first filter plug 232 includes a first filter main
body (filter element, filter material) 242, and a first plug
wrapper (tubular portion) 244 wrapped around the first
filter main body 242. The length L1 of the first filter plug
232 is the same as the length of the first filter main body
242. The first filter main body 242 includes a first end
surface 246 on the mouthpiece side (mouthpiece side
end surface), and a second end surface 248 on the side
opposite to the mouthpiece side (end surface on the base
portion 212 side). The first end surface 246 and the sec-
ond end surface 248 have an outer shape of, for example,
a substantially circular shape. In the first filter main body
242, a longitudinal axis (center axis) L that intersects the
first end surface 246 and the second end surface 248 is
defined. The first end surface 246 is on the mouthpiece
side, and the second end surface 248 is on the base
portion 212 side. The first end surface 246 is exposed
outside.
[0105] The second filter plug 234 includes a second
filter main body (filter element, filter material) 252, and a
second wrapper (tubular portion) 254 wrapped around
the outer periphery of the second filter main body 252.
The length L2 of the second filter plug 234 is the same
as the length of the second filter main body 252. The
second filter main body 252 includes a third end surface
256 and a fourth end surface 258. The third end surface
256 and the fourth end surface 258 have an outer shape
of, for example, a substantially circular shape. In the sec-
ond filter main body 252, a longitudinal axis (center axis)
L that intersects the third end surface 256 and the fourth
end surface 258 is defined. The third end surface 256 is
on the mouthpiece side, and the fourth end surface 258
is on the substrate 212 side. The third end surface 256
faces or is in contact with the second end surface 248.

[0106] The forming paper 236 is wrapped around the
outer peripheries of the first wrapper 244 and the second
wrapper 254 to connect the first wrapper 244 and the
second wrapper 254.
[0107] The cigarette paper 218 is wrapped around the
outer peripheries of the base portion 212, the paper tube
portion 216, and the filter 214 to connect the base portion
212 and the filter 214 via the paper tube portion 216.
[0108] The first filter main body 242 and the second
filter main body 252 are formed of a paper sheet or a
non-woven fabric sheet. The relationship between the
first filter main body 242 and the second filter main body
252 is the same as the relationship between the first filter
main body 42 and the second filter main body 52 de-
scribed in the first embodiment.
[0109] Thus, it is preferable that the sheet of the first
filter main body 242 be crimped to a greater extent than
the sheet of the second filter main body 252. It is prefer-
able that the airflow resistance of the first filter main body
242 be higher than the airflow resistance of the second
filter main body 252. The airflow resistance of the first
filter main body 242 may be lower than the airflow resist-
ance of the second filter main body 252. It is preferable
that the airflow resistance of the first filter main body 242
be, for example, 0 mmH2O/mm to 12 mmH2O/mm, and
that the airflow resistance of the second filter mainbody
252 be, for example, 0 mmH2O/mm to 12 mmH2O/mm.
[0110] It is preferable that the air permeability of the
sheet of the first filter main body 242 be 1000 CU
(CORESTA Unit) to 30000 CU after crimp process, and
that the air permeability of the sheet of the second filter
main body 252 be 0 CU to 10000 CU after crimp process.
[0111] The void volume when the mouthpiece side end
surface 246 of the first filter main body 242 is viewed is
equal to or greater than the void volume of the acetate
filter on the mouthpiece side. It is preferable that the area
of voids when the mouthpiece side end surface 246 of
the first filter main body 242 is viewed be 3 mm2 or less.
[0112] Thus, the filter 214 has the aesthetic appear-
ance as in the filter 14 described in the first embodiment,
and is formed in a state of having appropriate filtration
characteristics for an aerosol containing a substance
such as a flavor substance derived from a flavor source
of the filler 222 flowing from the filler 222 of the base
portion 212 toward the mouthpiece side end surface 246.
[0113] As described above, according to the present
embodiment, the following canbe said.
[0114] It is possible to provide the flavor inhalation ar-
ticle 210 that includes the filter 14 formed of a paper sheet
In this case, while the filter 214 formed of a paper sheet
is made of paper, it is possible to have an aesthetic ap-
pearance equivalent to that of an acetate filter by forming
voids equivalent to those of the acetate filter. Therefore,
while the filter 214 according to the present embodiment
is made of paper, it is possible to improve the aesthetic
appearance.
[0115] For the filter 214 formed of a paper sheet, it is
possible to control smoking taste (sweetness, smoke vol-
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ume feeling, stimulation, and tobacco feeling) by appro-
priately adjusting a material, basis weight, air permeabil-
ity, crimp depth, void volume, airflow resistance, and the
like of the first filter main body 242 and the second filter
main body 252. Thus, the filter 214 having suitable filtra-
tion characteristics is provided. That is, the flavor inha-
lation article 210 is provided that includes the filter 214
having suitable filtration characteristics.
[0116] In the present embodiment, a description has
been given of the example in which paper is used for the
first filter main body 242 and the second filter main body
252, but it is also possible to use the non-woven fabric
sheets 152a, 152b, 152c, and 152d (see FIG. 16A) de-
scribed in the first embodiment by appropriately adjusting
a material, basis weight, air permeability, crimp depth,
void volume, airflow resistance, and the like. That is, ac-
cording to the present embodiment, there are provided
the filter 214 that is formed of a paper sheet or a non-
woven fabric sheet, enhances aesthetic appearance,
and has appropriate filtration characteristics, and the fla-
vor inhalation article 210 including the filter 214
[0117] Although illustration is omitted, for appropriately
adjusting the airflow resistance of the flavor inhalation
article 210, the filter 214 may be provided with an opening
portion to take in air from the outside. In this case, it is
desirable to provide an opening portion in the paper tube
portion 216.
[0118] For the flavor inhalation article 210, the dimen-
sion in the longitudinal direction, i.e., the length, is pref-
erably 40 to 90 mm, more preferably 50 to 75 mm, and
even more preferably 50 to 60 mm. The peripheral length
of the flavor inhalation article 210 is preferably 15 to 25
mm, more preferably 17 to 24 mm, and even more pref-
erably 20 to 23 mm. In the flavor inhalation article 210,
the lengths of the base portion 212, the paper tube portion
216, the first filter plug 232, and the second filter plug
234 may be 20 mm, 20 mm, 7 mm, and 8 mm, respec-
tively, but the lengths of these individual segments can
be appropriately changed according to manufacturing
suitability, required qualities, and the like.
[0119] The size of the cut tobacco used in the filler 222
and the method for preparing them are not particularly
limited. For example, dried tobacco leaf cut to have a
width of 0.8 to 1.2 mm may be used. Alternatively, dried
tobacco leaf may be pulverized and homogenized to
have an average particle size of about 20 to 200 mm,
processed into a sheet, and then cut to have a width of
0.8 to 1.2 mm. Further, the above sheet-processed ma-
terial that is gathered instead of being cut may be used
as the tobacco material.
[0120] For the first wrapper 244 and second wrapper
254, those the same as the wrappers 44 and 54 and the
tipping paper 16 used for the cigarette 10 described in
the first embodiment can be used.
[0121] In the flavor inhalation article 210 including the
filter 214 according to this embodiment, all or most of
elements such as a paper material and tobacco material
can be formed of naturally derived components. There-

fore, it is possible to reduce environmental burden nature
as compared with the case of using, for example, an ac-
etate filter for the filter.

[Third Embodiment]

[0122] A third embodiment will be described with ref-
erence to FIG. 18.
[0123] A flavor inhalation article 310 is one of members
constituting a non-combustion heating type flavor inha-
lation article.
[0124] A flavor inhalation article (capsule) 310 shown
in FIG. 18 is a replaceable cartridge for use with a heater.
The flavor inhalation article 310 has a columnar shape
extending along one direction.
[0125] As shown in FIG. 18, the flavor inhalation article
310 includes a capsule body (tubular portion) 311, a to-
bacco material 312 enclosed in the capsule body 311, a
filter 314 preventing the tobacco material 312 from leak-
ing, and a ring-shaped cap (end piece) 316 supporting
the filter 314 with respect to the capsule body 311.
[0126] The capsule body 311 includes an opening 322
at one end (mouthpiece side) and a mesh portion 324 at
the other end (tobacco material 312 side). The capsule
body 311 includes a step 326 on which the filter 314 is
seated. For the mesh portion 324 of the capsule body
311, the mesh size is adjusted, for example, such that it
is permeable to air and appropriate vapor but prevents
the tobacco material 312 from leaking out.
[0127] For the capsule body 311 and the cap 316, an
appropriate material such as a paper material or non-
woven fabric is used. The capsule body 311 and the cap
316 may be formed of a resin material. When the capsule
body 311 and the cap 316 are formed of a resin material,
it is preferable that all or a part of the material be recy-
clable.
[0128] In addition to the cut tobacco, the tobacco ma-
terial 312 may also be, for example, granular.
[0129] The filter 314 allows air and appropriate vapor
to pass therethrough and is formed in a substantially cy-
lindrical shape. The filter 314 includes a first filter main
body 342, and a second filter main body 352. Lengths of
the first filter main body 342 and the second filter main
body 352 along longitudinal axis L are referred to as L1
and L2, respectively. The first filter main body 342 and
the second filter main body 352 are held by the capsule
body (tubular portion) 311. When the cap (end piece) 316
is placed for the capsule body 311, the cap 316 supports
the first filter main body 342 and the second filter main
body 352 and prevents the first filter main body 342 and
the second filter main body 352 from being pulled out of
the capsule body 311.
[0130] Similarly to the first filter main body 42 described
in the first embodiment and the first filter main body 242
described in the second embodiment, the first filter main
body 342 is formed of an appropriate paper material or
non-woven fabric, and a material, basis weight, air per-
meability, crimp depth, void volume, airflow resistance,
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and the like are appropriately adjusted. Similarly to the
second filter main body 52 described in the first embod-
iment and the first filter main body 252 described in the
second embodiment, the second filter main body 352 is
formed of an appropriate paper material or non-woven
fabric, and a material, basis weight, air permeability,
crimp depth, void volume, airflow resistance, and the like
are appropriately adjusted.
[0131] The first filter main body 342 includes a first end
surface 346 on the mouthpiece side (mouthpiece side
end surface) and a second end surface 348 on the side
opposite to the mouthpiece side (end surface on the to-
bacco material 312 side). The second filter main body
352 includes a first end surface 356 and a second end
surface 358. The second end surface 348 and the first
end surface 356 face each other or are in contact with
each other. The first end surface 346 is exposed outside.
[0132] The sheet of the first filter main body 342 is
crimped to a greater extent than the sheet of the second
filter main body 352. It is preferable that the airflow re-
sistance of the first filter main body 342 be higher than
the airflow resistance of the second filter main body 352.
The airflow resistance of the first filter main body 342
may be lower than the airflow resistance of the second
filter main body 352. It is preferable that the airflow re-
sistance of the first filter main body 342 be, for example,
0 mmH2O/mm to 12 mmH2O/mm. It is preferable that the
airflow resistance of the second filter main body 352 be,
for example, 0 mmH2O/mm to 12 mmH2O/mm.
[0133] It is preferable that the sheet of the first filter
main body 342 have an air permeability of, for example,
1000 CU (CORESTA Unit) to 30000 CU after crimp proc-
ess. It is preferable that the sheet of the second filter
main body 352 have an air permeability of, for example,
0 CU to 10000 CU after crimp process.
[0134] The void volume when the first end surface 346
of the first filter main body 342 is viewed is equal to or
greater than the void volume of the acetate filter on the
mouthpiece. It is preferable that the area of voids when
the first end surface 346 of the first filter main body 342
is viewed be 3 mm2 or less.
[0135] Thus, the filter 314 has an aesthetic appearance
as in the filter 14 described in the first embodiment and
the filter 214 described in the second embodiment, and
is formed in a state of having appropriate filtration char-
acteristics for the substance such as the flavor substance
derived from the flavor source and the aerosol flowing
from the tobacco material 312 toward the mouthpiece
side end surface 46.
[0136] As described above, according to the present
embodiment, the following canbe said.
[0137] It is possible to provide the flavor inhalation ar-
ticle 310 that includes the filter 314 formed of a paper
sheet In this case, while the filter 314 formed of a paper
sheet is made of paper, it is possible to have an aesthetic
appearance equivalent to that of an acetate filter by form-
ing voids equivalent to those of the acetate filter. There-
fore, while the filter 314 according to the present embod-

iment is made of paper, it is possible to improve the aes-
thetic appearance.
[0138] For the filter 314 formed of a paper sheet, it is
possible to control smoking taste (sweetness, smoke vol-
ume feeling, stimulation, and tobacco feeling) by appro-
priately adjusting a material, basis weight, air permeabil-
ity, crimp depth, void volume, airflow resistance, and the
like of the first filter main body 342 and the second filter
main body 352. Thus, the filter 314 having suitable filtra-
tion characteristics is provided. That is, the flavor inha-
lation article 310 is provided that includes the filter 314
having suitable filtration characteristics.
[0139] In the present embodiment, a description has
been given of the example in which paper is used for the
first filter main body 342 and the second filter main body
352, but it is also possible to use the non-woven fabric
sheets 152a, 152b, 152c, and 152d (see FIG. 16A) de-
scribed in the first embodiment by appropriately adjusting
a sheet material, basis weight, air permeability, crimp
depth, void volume, airflow resistance, and the like. That
is, according to the present embodiment, there are pro-
vided the filter 314 that is formed of a paper sheet or a
non-woven fabric sheet, enhances aesthetic appear-
ance, and has appropriate filtration characteristics, and
the flavor inhalation article 310 including the filter 314
[0140] The invention of the present application is not
limited to the above-described embodiment, and can be
variously modified at the implementation stage without
departing from the gist thereof. In addition, each embod-
iment may be carried out in combination as appropriate
as possible, and in that case, the combined effect can
be obtained. Further, the above-described embodiment
includes inventions at various stages, and various inven-
tions can be extracted by an appropriate combination in
a plurality of disclosed constitutional requirements.

Claims

1. A filter, comprising:

a first filter main body including a first end sur-
face on a mouthpiece side and a second end
surface on a side opposite to the mouthpiece
side; and
a second filter main body on a side of the second
end surface of the first filter main body, and in-
cluding a third end surface facing the second
end surface,
the first filter main body and the second filter
main body being formed of a paper sheet or a
non-wovenfabric sheet,
a void volume when the first end surface of the
first filter main body is viewed being smaller than
a void volume when the third end surface of the
second filter main body is viewed.

2. The filter according to claim 1, wherein the first end
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surface is exposed outside.

3. The filter according to claim 1 or 2, wherein the first
filter main body has an airflow resistance higher than
an airflow resistance of the second filter main body.

4. The filter according to claim 1 or claim 2, wherein

the first filter main body has an airflow resistance
of 0 mmH2O/mm to 12 mmH2O/mm, and
the second filter main body has an airflow resist-
ance of 0 mmH2O/mm to 12 mmH2O/mm.

5. The filter according to any one of claims 1 to 4, where-
in the paper sheet is crimped.

6. The filter according to claim 5, wherein

the paper sheet of the first filter main body has
an air permeability of 1000 CU (CORESTA Unit)
to 30000 CU after the paper sheet is crimped,
and
the paper sheet of the second filter main body
has an air permeability of 0 CU to 10000 CU
after the paper sheet is crimped.

7. The filter according to any one of claims 1 to 4, where-
in a plurality of the non-woven fabric sheets are over-
lapped and folded.

8. The filter according to any one of claims 1 to 7, where-
in a void volume when the first end surface of the
first filter main body is viewed is greater than a void
volume of an acetate filter on the mouthpiece side.

9. The filter according to any one of claims 1 to 8, where-
in an area of voids when the first end surface of the
first filter main body is viewed is 3 mm2 or less.

10. The filter according to any one of claims 1 to 9, com-
prising:

a first wrapper wrapped around an outer periph-
ery of the first filter main body;
a second wrapper wrapped around an outer pe-
riphery of the second filter main body; and
a forming paper wrapped around the outer pe-
ripheries of the first wrapper and the second
wrapper to connect the first wrapper and the sec-
ond wrapper.

11. The filter according to any one of claims 1 to 9, com-
prising:

a capsule body holding the first filter main body
and the second filter main body; and
a cap disposed for the capsule body, and sup-
porting the first filter main body and the second

filter main body.

12. A smoking article comprising the filter according to
any one of claims 1 to 10.

13. A flavor inhalation article comprising the filter accord-
ing to any one of claims 1 to 11.
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