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DESCRIPTION
Title of Invention: UNDERWEAR-TYPE ABSORBENT ARTICLE

Technical ¥ield
[0001]
The present invention relates to a pull-on absorbent article such as a disposable

diaper.

Background Art

[0002]
Conventionally, there has been known a pull-on absorbent article including an
external material shaped like a sandglass extended over a front portion to be worm about

-~ the-front-of a-wearer;-a-crotch portion-to be-worn-about the-crotch of a-wearer, and-arear- ——

portion to be worn about the back of a wearer, and an absorbent assembly which is fixed
to the inner face side of the external material. Here, both side edge portions of the
external material at the front portion and both side edge portions of the external material
at the rear portion are joined, so that a waist opening and a pair of leg openings are
formed.

When continuously manufacturing such underwear-type articles, it is common
that penetrating holes or cutouts for forming leg openings are formed at a
continuous-length original material of the external material and that unnecessary -

portions are trimmed and eliminated.

[0003]
Further, as a conventional pull-on absorbent article, there has been known a

pull-on absorbent article in which an external material is divided into a front panel to be
worn about the front of a wearer and a rear panel to be worn about the back of a wearer,
an absorbent assembly is fixed as bridging between the front panel and the rear panel,
and both lateral side edge portions of the front panel and both lateral side edge potions
of the rear panel are joined.

For example, Patent Literature 1 discloses a pull-on clothing article as a pull-on
absorbent article which includes an absorbent assembly and a circular elastic belt



10

156

20

25

30

structured with a front belt portion and a rear belt portion. Here, a length of the rear
belt portion (rear panel) in the longitudinal direction is longer than a length of the front
belt portion (front panel) in the longitudinal direction.

[0004]

Further, Paten Literature 2 discloses an underwear-type paper diaper including
an absorbent assembly and a cylinder-shaped waist portion which is formed with a front
external sheet and a rear external sheet. Here, the rear external sheet includes a rear
body portion and a rear extension portion extended downward therefrom. Then, a
stretch rate of a second elastic stretchable member arranged at a buttock cover portion
extended to both sides of a portion of the rear extension portion overlapped with the
absorbent assembly is set to be higher than a stretch rate of a first elastic stretchable
member arranged at an intermediate part and a lower end part of the rear body portion.

Further, Patent Literature 3 also discloses an underwear-type paper diaper
including an absorbent assembly and a cylinder-shaped waist portion which is formed
with a front external sheet and a rear external sheet. Here, the rear external sheet
includes a rear body portion and a rear extension portion extended downward therefrom.
According to the disclosure, it is also possible that the front externgl sheet includes a

front body portion and a front extension portion.

Citation List

Patent Literature

[0005]
Patent Literature 1: JP 2008-508082 A
Patent Literature 2: JP 2008-178682 A
Patent Literature 3: JP 2008-212249 A

Summary of Invention
[0006] _

For example, a continuous-length original material for a front panel and a
continuous-length original material for a rear panel are conveyed as being spaced and
absorbent bodies are intermittently fixed as bridging between both thereof.
Subsequently, joining for forming side seals is performed after two-folding causing the
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continuous-length original material for the front panel and the continuous-length
original material for the rear panel to be overlapped. At the same time with or after the
Jjoining, cutting is performed to divide the above into an individual disposable diaper.
In this manner, a pull-cn absorbent article in which an external material is divided into
the front panel adopted to be worn the wearer’s front side and the rear panel adopted to
be wom about the wearer’s back side can be manufactured effectively. Compared to a
case to form penetrating holes or cutouts for forming leg openings at the wide external
material in which a portion adopted to be worn about the front side and a portion
adopted to be worn about the back side are continued, according to this method,
trimming of an original material of the external material can be eliminated or portions to

be trimred can be lessened.

[0007]
The pull-on clothing article disclosed in Patent Literature 1 excellently covers

the buttocks owing to that the rear belt portion (rear panel) is longer than the front belt

portion (front panel). However, the extension portion (rear extension portion) to cover
the buttocks has inferior fit to skin and inconvenience such that the portion is turned up
is prone to be caused. Further, since an extension portion does not exist at the front
side, a problem in appearance is caused by insufficient covering of skin as a clothing
article while worn.

In the underwear-type paper diapers of Patent Literatures 2 and 3, since a lower
end of the rear panel is processed to be curved, trimming is required at the time of
manufacturing and covering the buttocks is inferior.

Currently, there is no suggestion against a problem that slip-drop is prone to
occur while worn with a conventional pull-on absorbent article in which an external

material is divided into a front panel and a rear panel.

[0008]
Accordingly, the present invention relates to a pull-on absorbent article which

excellently covers the buttocks and caunses less slip-drop and appearance worsening
while wormn even being a pull-on absorbent article capable of being effectively

manufactured with an external material divided into a front panel and a rear panel.
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[0009]
Further, as described above, a conventional pull-on absorbent article in which

an external material is divided into a front panel and a rear pane] has a problem that
slip-drop is prone to occur while worn. Fuuther, since an extension portion does not
exist at the front side, a problem in appearance is caused by insufficient covering of skin
as a clothing article while worn,

According to findings of the present inventors with studies to solve the
abovementioned problems, slip-drop of a diaper can be effectively prevented by
increasing contraction stresses in the article lateral direction of the rear panel and the
front panel, in particular, at regions in the vicinity of a lower end part (an end part at the
crotch portion side) of the side seal. Howeves, in a case that large contraction stresses
to be capable of preventing slip-drop are provided only to the regions, there arises a
problem of a burden to skin such that the regions are strongly contacted to skin and

rubber imprints are left thereat.

[0010] ‘

Accordingly, the present invention relates to a pull-on absorbent article having
a small burden to skin with pressing imprints of elastic members less likely to be left as
excellently preventing slip-drop even being a pull-on absorbent article with an external

material divided into a front panel and a rear panel.

[0011]

A pull-on absorbent article of the present invention having a waist opening and
a pair of leg openings includes a rectangular front pane] adapted to be worn about the
front of a wearer, a rectangular rear panel adapted to be worn about the back of a
wearer, and an absorbent assembly fixed as bridging between the front panel and the
rear panel. Each of the front panel and the rear panel includes a body portion (a front
body portion, a rear body portion} which includes side seals at both lateral sides and an
extension portion (a front extension portion, a rear extension portion) which is extended
from the body portion toward a crotch portion without including the side seals at both
lateral sides. Hereinafter, the above structure is called a basic structure as well.

[0012]
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In addition to the basic structure, a puli-on absorbent article of the present
invention has a structure (A) and/or a structure (B) described below,

[0013]

(A) Each of the body portion (front body portion) and the extension portion
(front extension portion) of the front panel and the body portion (rear body portion), an
upper rear extension portion, and a lower rear extension portion of the rear panel has
stretchability in the article lateral direction while the extension portion (rear extension
portion) of the rear panel is sectionalized into the upper rear extension portion and the
lower rear extension portion by bisecting the extension portion (rear extension portion)
of the rear panel in the article longitudinal direction. Further, each of the upper rear
extension portion and a portion of the front panel corresponding to the upper rear
extension portion has a larger contraction stress in the article lateral direction per unit
length in the article longitﬁdinal direction than a contraction stress of the lower rear

extension portion.

[0014]

(B) The extension portion (rear extension portion) of the rear panel has a
length in the article longitudinal direction being the same as or larger than that of the
extension portion (front extension portion) of the front panel. Each of the body portion
(front body portion) of the front panel, the front extension portion, the body portion
(rear body portion) of the rear panel, and a rear corresponding portion of the rear
extension portion corresponding to the front extension portion has stretchability in the
article lateral direction owing to each elastic member arranged in the article lateral
direction.

Further, following relational expressions (11) to (14) are satisfied under
definitions that Paj;~Pag denote contraction stresses in the article lateral direction per
unit length in the article longitudinal direction and Qar~Qaq denote contraction stresses
in the article lateral direction per single elastic member respectively of first to third
regions Al” 10 A3’ and the front extension portion 21a (A4”) of the front panel, while the
front body portion is sectionalized into three regions by trisecting the side seal in the
article longitudinal direction to be the first region A1, the second region A2’, and the
third region A3’ sequentially from a side close to the waist opening and definitions that
Pp~Pps denote contraction stresses in the article lateral direction per unit length in the
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article longitudinal direction and Qp1~Qgs> denote contraction stresses in the article
lateral direction per single elastic member respectively of first to third regions B1° to
B3’ and the rear corresponding portion B4’ of the rear panel, while the rear body portion
is sectionalized into three regions by trisecting the side seal in the article longitudinal
direction fo be the first region B1’, the second region B2, and the third region B3’

sequentially from a side close to the waist opening.

Ratio (Pa3/Par) > Ratio (Qa3/Qar’), Ratio (Pas/Pa1)>1... (11)
Ratio (Pp3/Per) > Ratio (Qp3/Qgy-), Ratio (Ppz+/Perr} > 1 ... (12)
Ratio (Pa4/Pa1’) > Ratio (Qa4/Qas), Ratio (Pas/Par)>1 ... (13)
Ratio (Ps4/Pg1) > Ratio (Qpe/Qgpr), Ratio (Pee/Ppir) > 1 ... (14)

Brief Description of Drawings

[0015]

[FIG. 1] FIG. 1 is a perspective view illustrating a usage state (worn state) of a
disposable pull-on diaper being a first embodiment of the present invention.

[FIG. 2] FIG. 2 is a partially-sectioned plane view illustrating an opened and
extended state of the disposable pull-on diaper illustrated in FIG. 1. Here, the opened
and extended state denotes a state that joint portions (side seals) at both sides of a diaper
are torn off to put a pull-on absorbent article into an opened state and that the absorbent
article in the opened state is extended to have designed dimensions (same as dimensions
when being planarly extended with influences of elastic members completely
eliminated) with the respective elastic members extended.

[FIG. 3] FIG. 3 is a partially-sectioned enlarged view of a front portion side of
the disposable pull-on diaper illustrated in FIG. 1 in a stretched state viewing from a
diaper outer face side.

[FIG. 4] FIG. 4 is a partially-sectioned enlarged view of a rear portion side of
the disposable pull-on diaper illustrated in FIG. 1 in a stretched state viewing from a
diaper outer face side.

[FIG. 5} FIG. 5 shows sectional views of each stretchable portion along the
diaper lateral direction in the disposable pull-on diaper illustrated in FIGs. 1 and 6.
FIG. 5(a) is a view illustrating a state that gathers are eliminated by extending the elastic
members. FIG 5(b) is a view illustrating a state that gathers are formed with

contraction of the elastic members.
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[FIG. 6] FIG. 6 is a perspective view illustrating a usage state (worn state) of a
disposable pull-on diaper being a second embodiment of the present invention.

[FIG. 7] FIG. 7 is a partially-sectioned plane view illustrating an opened and
extended state of the disposable pull-on diaper illustrated in FIG. 6.

[FIG. 8] FIG. 8 is a partially-sectioned enlarged view of a front portion side of
the disposable pull-on diaper illustrated in FIG. 6 in a strefched state viewing from a
diaper outer face side.

[FIG. 9] FIG 9 is a partially-sectioned enlarged view of a rear portion side of
the disposable pull-on diaper illustrated in FIG 6 in a stretched state viewing from a

diaper outer face side.

Description of Embodiments
[0016]
In the following, a pull-on absorbent article of the present invention will be
described based on preferable embodiments with reference to the drawings, =~~~
As illustrated in FIGs. 1 and 2, a disposable pull-on diaper 1 (hereinafter,
simply called the diaper 1) of a first embodiment of the present invention includes a
rectangular front panel 2A adapted to be worn around a wearer’s front, a rectangular
rear panel 2B adapted to be worn around a wearer’s back, and an absorbent assembly 3
fixed to the front panel 2A and the rear panel 2B so as to bridge them. A pair of side
seals 4, 4 is formed by joining both side edge portions 2a, 2a of the front panel 2A and
both side edge portions 2b, 2b of the rear panel 2B.

[0017]

As illustrated in FIGs. 6 and 7, a disposable pull-on diaper 101 (hereinafier,
simply called the diaper 101) of a second embodiment of the present invention includes
a rectangular front panel 2A adapted to be worn around a wearer’s front, a rectangular
rear panel 2B adapted to be worn around a wearer’s back, and an absorbent assembly 3
fixed to the front panel 2A and the rear panel 2B so as to bridge them. A pair of side
seals 4, 4 is formed by joining both side edge portions 2a, 2a of the front panel 2A and
both side edge portions 2b, 2b of the rear panel 2B.

[0018]
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Structures common to the diapers 1, 101 of the first and second embodiments
will be described.

As illustrated in FIGs. 1 and 2 or FIGs. 6 and 7, each of the diapers 1, 101 of
the first and second embodiments includes a front portion A adapted to be wom about
the front of a wearer, a rear portion B adapted to be worn about the back of a wearer,
and a crotch portion C located between the front portion A and the rear portion B and
adapted to be womn about the crotch of a wearer. A diaper longitudinal direction
(article longitudinal direction) denotes a direction from the front portion A to the rear
portion B via the crotch portion C or a direction opposite thereto (direction X in FIGs. 2
and 7). A diaper lateral direction (article lateral direction) denotes a direction along
the waist line of a wearer (direction Y in FIGs. 2 and 7) and a direction perpendicular to
the article longitudinal direction. In the following, the diaper longitudinal direction
(article longitudinal direction) and the diaper lateral direction (article lateral direction)
may be simply called direction X and direction Y respectively, as well.

[0019]

As illustrated in FIG. 2 or FIG. 7, in the side seal 4 of the diaper 1, 101, a length
in direction X is smaller than both of a length La of the front panel 2A and a length Lb
of the rear panel 2B. A body portion 20a, 20b having the side seals 4, 4 at both lateral
sides and an extension portion 21a, 21b which is extended from the body portion 20a,
20b toward the crotch portion C and which has no side seals 4, 4 at both lateral sides are
formed at each of the front panel 2A and the rear panel 2B.

In the following, the body portion 20a and the extension portion 2la of the
front panel 2A are also called the front body portion 20a and the front extension portion
21a, respectively. The body portion 20b and the extension portion 21b of the rear
panel 2B are also called the rear body portion 20b and the rear extension portion 21b,

respectively.

[0020]
The diapers 1, 101 of the first and second embodiments will be described more
specifically. As illustrated in FIG. 2 or FIG. 7, the absorbent assembly 3 of the diaper

1, 101 is provided with a liquid permeable topsheet 31, a liquid impermeable or

water-repellent backsheet 32, and a liquid retaining absorbent member 33 interposed
between both the sheets 31, 32 and is formed into a rectangular shape oblong in
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direction X. The absorbent member 33 includes an absorbent core formed of an
aggregate (may be nonwoven as well) of fibers such as pulp fibers, or an aggregate of
fibers and absorbent core having particles of an absorbent polymer retained fibers, and a
core wrap sheet (not illustrated) which covers the absorbent core. The absorbent
member 33 is formed into a rectangular shape oblong in direction X as well. The
absorbent member 33 includes, at both sides in the longitudinal direction, low stiffness
portions 33d having no forming material of the absorbent core, or having a basis weight
of the forming material being smaller than that of another part. Since the absorbent
member 33 is easy to be bent at the low stiffness portion 33d, both the side portions of
the absorbent member 33 or the absorbent assembly 3 are more likely to be raised

toward wearer’s skin when wearing the diaper.

[0021]
Side cuffs 34, 34 formed of material being liquid-resistant, water-repellent, and

permeable are formed at both side portions in the longitudinal direction of the absorbent

assembly 3. A side cuff elastic member 35 is arranged at the vicinity of a free end of
each side cuff 34 in a stretched state. The side cuff 34 is raised while wearing the
diaper 1, 101 owing to contraction of the side cuff elastic member 35 to prevent liquid
from leaking outward in the lateral direction from the absorbent assembly 3. The
topsheet 31, the backsheet 32, and the absorbent core and the core wrap sheet of the
absorbent member 33 may be made of materials respectively being the same which are
conventionally used for such kinds of absorbent articles. It is also possible to arrange
an external sheet such as nonwoven and a film at the outer side of the absorbent

assembly 3 as being overlapped with the backsheet 32.

[0022]
The front panel 2A of the diaper 1, 101 is rectangular shape oblong in lateral

direction in an opened and extended state of the diaper 1, 101 (see FIGs. 2 and 7) and
includes the pair of lateral side edge portions 2a, 2a along the diaper longitudinal
direction (direction X) and an pair of longitudinal edge portions 2¢, 2d (the upper edge
portion Z2¢ and the lower edge portion 2d) along the diaper lateral direction (direction
Y). Similarly, the rear panel 2B is rectangular shape oblong in the lateral direction in
an opened and extended state of the diaper 1 (see FIGs. 2 and 7) and includes the pair of
lateral side edge portions 2b, 2b along direction X and an pair of longitudinal edge



10

15

20

25

10

portions 2¢, 2d (the upper edge portion 2¢, the lower edge portion 2d) along the diaper
lateral direction (direction Y). As illustrated in FIGs. 2 and 7, lengths in the diaper
longitudinal direction (direction X) of the front panel 2A and the rear panel 2B are even
along the diaper lateral direction (directidn Y).

{0023]

The abovementioned pair of side seals 4, 4 is formed at the diaper 1, 101 by
joining the side edge portion 2a (specifically, a joint portion 22’ being a part thereof) of
the front panel 2A and the side edge portion 2b (specifically, a joint portion 2b’ being 2
part thereof) of the rear panel 2B. For example, known joining means such as heat
sealing, high-frequency sealing, ultrasonic sealing, and adhesive is adopted for the
joining. According to the joining, a waist opening 5 and a pair of leg openings 6, 6 are

formed as well as the side seals 4, 4.

[0024]

One end side in the longitudinal direction (a portion overlapped with the front
panel 2A) of the absorbent assembly 3 of the diaper 1, 101 is fixed to a center region in
direction Y of the front panel 2A with adhesive. The other end side in the longitudinal
direction (a portion overlapped with the rear panel 21B) thereof is fixed to a center region

in direction Y of the rear panel 2B with adhesive.

[0025]

As illustrated in FIGs. 3 and 4 or FIGs. 8 and 9, each of the front panel 2A and
the rear panel 2B of the diaper 1, 101 includes an outer layer sheet 22 which forms a
diaper outer face, an inner layer sheet 23 arranged at the inner face side of the outer
layer sheet 22, and a plurality of continuous-length elastic members 24 arranged
between both the sheets 22, 23. A waist streichable portion Gi1 and a torso stretchable
portion G2 are formed at each of the front body portion 20a and the rear body portion
20b. Further, an extension stretchable portion G3 is formed at each of the front

extension portion 21a and the rear extension portion 21b.

[0026]
At each of the front panel 2A and the rear panel 2B, the waist stretchable
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portion Gl of the diaper 1, 101 is formed outward of a longitudinal end part 3a, 3b of
the absorbent assembly 3 in the longitudinal direction (direction X) of the diaper 1, 101.
At each of the front panel 2A and the rear panel 2B, the torso stretchable portion G2 is
formed between the waist stretchable portion G1 and the front extension portion 21a or
the rear extension portion 21b in direction X. The extension stretchable portion G3 is
formed at the front extension portion 21a or the rear extension portion 21b.  The torso
stretchable portion G2 and the extension stretchable portion G3 are formed at least at
positions located outward of both longitudinal edges of the absorbent assembly 3 in the

lateral direction (direction Y) of the diaper 1.

[0027]
In the diaper 1 illustrated in FIGs. 3 and 4, the waist stretchable portion GI is

configured to provide stretchability over the entire range between side joint regions 27,

27 of the front panel 2A or the rear panel 2B. In contrast, the torso siretchable portion

separated to the right and left of the diaper 1 so that streichability is provided to outward
of the both side edges of the absorbent assembly 3 and stretchability is not provided to a
portion to be overlapped with the absorbent assembly 3, especially, to be overlapped
with a center part in the lateral direction of the absorbent assembly 3. The diaper 101

of the second embodiment jllustrated in F1Gs. 8 and 9 is similar to the above,

[0028]

The plurality of elastic members 24 is arranged at each of the front body
portion 20a, the rear body portion 20b, the front extension portion 21a, and the rear
extension portion 21b of the diaper 1, 101, respectively, in a stretched state at intervals

in the diaper longitudinal direction as being extended along the diaper lateral direction.

[0029]

A structure of the diaper 1 of the first embodiment will be described.

In the diaper 1 of the first embodiment, when the rear body portion.20b is
sectionalized into three regions Bl to B3 by trisecting the side seal 4 in the article
longitudinal direction (dire.ction X} to be a first region B1, a second region B2, and a
third region B3 sequentially from a side close to the waist opening as illustrated in
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FIGs. 2 and 4, the elastic member 24 is arranged at cach of the first to third regions Bl
to B3 in a stretched state as being extended along the diaper lateral direction.
According to the above, the first to third regions B1 to B3 provide stretchability in
direction Y, respectively. It is preferable that a plurality of the elastic members 24 is
arranged at each of the first to third regions B1 to B3 at intervals in direction X.

Further, when the rear extension portion 21b is sectionalized into an upper rear
extension portion B4 and a lower rear extension portion B5 by bisecting the rear
extension portion 21b in the article longitudinal direction (direction X)), as illusirated in
FIGs. 2 and 4, the elastic member 24 is arranged at each of the upper rear extension
portion B4 and the lower rear extension portion BS in a stretched state as being
extended along the diaper lateral direction. According to the above, the upper rear
extension portion B4 and the lower rear extension portion B5 provide stretchability in
direction Y, respectively. It is preferable that a plurality of the elastic members 24 is
arranged at each of the upper rear extension portion B4 and the lower rear extension

portion BS at intervals in direction X.

[0030] .

Further, when the front body portion 20a is sectionalized into three regions Al
to A3 by trisecting the side seal 4 in the article longitudinal direction (direction X) to be
a first region Al, a second region A2, and a third region A3 sequentially from a side
close to the waist opening as illustrated in FIGs. 2 and 3, the elastic member 24 is
arranged at each of the first to third region Al to A3 in a stretched state as being
extended along the diaper lateral direction. According to the above, the first to third
regions Al to A3 provide stretchability in direction Y, respectively. It is preferable that
a plurality of the elastic members 24 is arranged at each of the first to third regions Al
to A3 at intervals in direction X. |

Furthermore, the elastic member 24 is also arranged at the front extension
portion 21a of the front panel 2A in a siretched state as being extended along the diaper
lateral direction. According to the above, the front extension portion 21a provides

stretchability in direction Y as well.

[0031]
In the diaper 1 of the first embodiment, a length L5 in direction X of the front

extension portion 21a is one-half of a length L6 in direction X of the rear extension
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portion 21b and is the same as a length L61 in direction X of the upper rear extension
portion B4, Accordingly, the entire front extension portion 21a is a portion A4 of the
front panel 2A corresponding to the upper rear extension portion B4.

Here, in a case that the length L5 in direction X of the front extension portion
2la is longer than the length 161 in direction X of the upper rear extension portion B4,
a region in the front extension portion 21a having the length 1.61 from the body portion
20a is the portion A4 of the front panel 2A corresponding to the upper rear extension
portion B4. On the contrary, in a case that the lengith L5 in direction X of the front
extension portion 21a is shorter than the length L.61 in direction X of the upper rear
extension portion B4, a region having the length L5 shorter than the length L61 is the
portion A4 corresponding to the upper rear extension portion B4.

[0032]
It is preferable that a plurality of the elastic members 24 is also arranged at the

 “portion A4 of the front panel 2A corresponding to the upper rear extension portion B4 at

intervals in direction X. In the following, the portion A4 of the front panel 2A
corresponding to the upper rear extension portion B4 is called an upper front extension

portion A4 as well,

[0033]

The diaper 1 has stretchability at the upper rear extension portion B4, the lower
rear extension portion B5, and the npper front extension portion A4 respectively in the
diaper lateral direction (direction X). Contraction stresses in the article lateral
direction per unit length in the article longitudinal direction of the upper rear extension
portion B4 and the upper front extension portion A4 are larger than a contraction stress
of the lower rear extension portion B5 (the contraction siress in the article lateral
direction per unit length in the article longitudinal direction), respectively.,

That is, relations of the following expressions (2) and (3) are satisfied.

Contraction stress of upper rear extension portion B4 > Contraction stress of
lower rear extension portion B5 ... (2)

Contraction siress of upper front extension portion A4 > Confraction stress of

lower rear extension portion B5 ... (3)
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[0034]

If large contraction stresses are provided to the front body portion 20a and the
rear body portion 20b, especially to the third regions A3, B3 of the front side and the
rear side, diaper slip-drop while worn can be prevented.

However, in a case that contraction stresses being large to be capable of
preventing slip-drop are provided only to the third regions A3, B3 at the front side and
rear side, the regions cause burdens to skin such that a rubber imprint is left with strong
contacting to skin.

Meanwhile, when coniraction stresses at a certain level being larger than that of
the lower rear extension portion BS are provided to the upper rear extension portion B4
and the upper front extension portion A4 corresponding to the upper rear extension
portion B4, slip-drop can be prevented while suppressing a burden to skin by
suppressing stresses at the third regions A3, B3.

[0035]

Further, owing to that the lower rear extension portion B3 provides a
contraction siress being smaller than the contraction stress of the upper rear extension
portion B4, the lower rear extension portion BS is softly fitted to a lower part of the
Jargely-curved buttocks. Accordingly, it is possible to prevent protrusion of the
buttocks and to provide appearance reliable for leakage. In addition, it is possible to
prevent inconvenience such that .the rear extension portion 21b is turned up and

appearance is worsened with strong contraction of the rear extension portion 21b.

[0036]

A contraction stress (contraction siress per unit length) at each of the portions
Al to A4 and B1 to B5 can be measured as follows. Contraction stresses at A31, A32,
B31, B32, and the like described below may be measured similarly to the above.

The diaper is opened and extended planarly as illustrated in FIG. 2 after the
side seals thereof are peeled. The regions Al to A4 and Bl to B5 of each of the front
panel 2A and the rear panel 2B are cut along a straight line parallel to the diaper lateral
direction and clipped, so that a reed-shaped or a continuous-length sample of each
region over the entire length between both the members 2A, 2B is obtained. At the
time of the clipping, the absorbent member is removed in addition to the front panel 2A
and the rear panel 2B by cutting the entire diaper including the absorbent assembly 3
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and the like. It is also possible that the front panel 2A and the rear panel 2B are cut
into the respective regions after removing the absorbent member. In a case that an
elastic member exists on a boundary part between regions, cutting is performed at a
close part as avoiding the elastic member. Both sides in the longitudinal direction of
each clipped region (measurement sample) are sandwiched by a chuck of a tensilon
tensile testing machine (Autograph AG-X, manufactured by Shimadzu Corporation).
The measurement sample is extended at a speed of 300 mm/min. Here, an inner
dimension of the front panel 2A and the rear panel 2B, that is, a length between the side
seals of the front panel 2A and the rear panel 2B measured in a state that an external
material sheet is not contracted by the elastic member (in other words, in a state that
only the front panel 2A and the rear panel 2B are extended without the elastic member
arranged) is denoted by “100” (e.g., 350 mm). A contraction stress P in direction Y per
unit length in direction X denotes a tensile load (c¢N) per unit length (10 mm}) when the
sample is contracted to a length corresponding to “71” (e.g., 250 mm) after being

- -stretched-to a length-corresponding-to “80”(e.g., 280 mm). -~ - -+ - - - — e

[0037]

The reason of defining a returning force at the length corresponding to “71”
against the inner dimension of the front panel 2A and the rear panel 2B denoted by 100
is that a length at the waist of infants being main target wearers of the disposable
pull-on diaper 1 of the present embodiment is about 71% against the diaper inner
dimension. Here, the length at the waist denotes a mean value of waist lengths
measured at a standing position and a sitting position in consideration of variation of
circurnferential length at the waist when infant posture is varied.

The contraction stress of the third region A3, B3 of each of the front side and
the rear side is measured as clipping the entire third region. The contraction stress of
the lower half portion A32, B32 of the third region is measured as clipping the lower
half portion A32, B32 of the third region.

[0038]

From a viewpoint to obtain one or two or more effects described above, the -

contraction stress of the upper rear extension portion B4 is in a range between 1.3 to 3.5
times of the contraction stress of the lower rear extension portion B5 preferably, and in a
range of 1.5 to 3 times thereof more preferably. Further, from the similar viewpoint,
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the contraction stress of the upper rear extension portion B4 is in a rage of 14 to 35 ¢N
preferably, and in a range of 17 to 30 ¢N more preferably. The contraction siress of the
lower rear extension portion BS is in a range of 1 to 30 ¢N preferably, and in a range of
5 to 25 cN more preferably.

Further, from the similar viewpoint, the contraction stress of the upper front
extension portion A4 is in a range of 1.3 to 3.5 times of the contraction stress of the
Jower rear extension portion B3 preferably, and in a range of 1.5 to 3 times thereof more |
preferably. The coniraciion stress of the upper front extension portion A4 is in a range
of 14 to 35 ¢N preferably, and in a range of 17 to 30 ¢cN more preferably.

[0039]

Further, for each of the front panel 2A and the rear panel 2B, it is preferable
that the first to third regions Al to A3, Bl to B3 satisfy relations of the following
expression (1). _

Contraction stress of second region > Contraction stress of third region >
Contraction stress of first region ... (1)

That is, regarding the first to third regions Al to A3 of the front pancl 24, it is
preferable that the contraction stress of the second region A2 is the largest, that the
contraction stress of the third region A3 is large in the next, and that the contraction
stress of the first region Al is the smallest. Regarding the first to third regions Bl to
B3 of the rear panel 2B as well, it is preferable that the contraction stress of the second
region B2 is the largest, that the contraction stress of the third region B3 is large in the
next, and that the contraction stress of the first region B1 is the smallest.

[0040]

Further, in the lower half portion A32, B32 of the third region of each of the
front panel 2A. and the rear panel 2B, it is preferable that the contraction stress thereof in
the article lateral direction per unit length in the article longitudinal direction is larger
than the contraction stress (contraction stress in the article lateral direction per unit
length in the article longitudinal direction) of the first region Al, Bl and is smaller than
the contraction stress {contraction stress in the article lateral direction per unit length in
the article longitudinal direction) of the second region A2, B2.

That is, regarding the first and second regions Al, A2 and the lower half
portion A32 of the third region of the front panel 2A, it is preferable that the contraction
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stress of the second region A2 is the largest, that the contraction stress of the lower half
portion A32 of the third region is large in the next, and that the contraction stress of the
first region Al is the smailest. Regarding the first and second regions B1, B2 and the
lower half portion B32 of the third region of the rear panel 2B, it is preferable that the
contraction stress of the second region B2 is the largest, that the contraction stress of the
lower half portion B32 of the third region is large in the next, and that the confraction
stress of the first region B1 is the smallest.

[0041]
Owing to increasing stresses of the second regions A2, B2 being prone to

contact to an iliac section of a wearer while decreasing stresses of the first regions Al,
B1 adopted to be worn about the wearer’s waist, it is possible to prevent downward
slip-drop of a circumferential portion of the waist opening and to lessen a strange
feeling due to leakage of excreta at the waist section or protrusion of the vicinity of the

~infant waist out of the diaper. Further, owing to that at least the stresses of the lower

half portions A32, B32 of the third regions A3, B3 arc lessened than those of the second
regions A2, B2, it is possible to prevent these regions from causing burdens to skin such
that a rubber imprint is left with strong contacting to skin.

[0042]
The iliac section denotes a portion from an iliac crest to an upper front iliac

spine of a wearer. For example, JP 2006-61680 A describes about a portion from an
iliac crest to an upper front iliac spine.

For having the second regions A2, B2 contacted to the portion from an iliac
crest to an upper front iliac spine of a wearer while the diaper 1 is worn, distances k1
and k2 (see FIG. 2) between the diaper center line CL in the longitudinal direction and
center positions of the second regions A2, B2 (center positions in the longitudinal
direction of the diaper 1) in an opened and extended state of the diaper 1 are in a range
of 180 to 230 mm preferably, in a range of 185 to 220 mm more preferably, and in a
range of 195 to 215 mm even more preferably, as a diaper for an infant. In a case of a
diaper for an adult, the distances k1 and k2 (see FIG. 2) are in a range of 300 to 350 mm
preferably, and in a range of 305 to 335 mm more preferably.
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[0043]

In each of the rear panel 2B and the front panel 2A, it is preferable that the
contraction siress of the second region B2, A2 is larger than the contraction stress of the
third region B3, A3. In other words, in each of the rear panel 2B and the front panel
2A, it is preferable that the contraction siress of the third region B3, A3 is smaller than
the contraction stress of the second region B2, A2. The contraction stress of the
second region B2, A2 is in a range of 1.3 to 2.5 times of the contraction stress of the
third region B3, A3 preferably, and in a range of 1.3 to 2 times thereof more preferably.

Further, in each of the rear panel 2B and the front panel 2A, it is preferable that
the contraction stress of the second region B2, A2 is larger than the contraction stress of
the lower half portion B32, A32 of the third region. In other words, in each of the rear
panel 2B and the front panel 24, it is preferable that the contraction stress of the lower
half portion B32, A32 of the third region is smaller than the contraction stress of the
second region B2, A2. The contraction stress of the second region B2, A2 is in a range
of 1.3 to 2.5 times of the coniraction stress of the lower half portion B32, A32 of the
third region preferably, and in a range of 1.3 to 2 times thereof more preferably.

[0044]

Further, in each of the rear panel 2B and the front panel 2A, the contraction
stress of the third region B3, A3 is in a range of more than 1 time to 3.5 times or less of
the contraction stress of the first region B1, Al preferably, and in a range of more than 1
time and 3.0 times or less thereof more preferably.

Further, in each of the rear panel 2B and the front panel 2A, the contraction
stress of the lower half portion B32, A32 of the third region is in a range of 1.2 to 3.5
times of the contraction stress of the first region B1, Al preferably, and in a range of 1.2

to 3.0 times more preferably.

[0045] ¢

Further, in each of the rear panel 2B and the front panel 24, the contraction
stress of the second region B2, A2 is in a range of 14 to 50 cN preferably, and in a range
of 20 to 50 ¢N more preferably.

Further, in each of the rear panel 2B and the front panel 2A, the contraction
stress of the third region B3, A3 is in a range of 14 to 35 cN preferably, and in a range
of 17 to 35 cN more preferably.
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Further, in each of the rear panel 2B and the front panel 2A, the contraction
stress of the first region B1, Al is in a range of 1 to 30 ¢N preferably, and in a range of 5

to 25 cN more preferably.

[0046]
From a viewpoint to prevent slippage with the contraction stresses of the third

regions A3, B3, the upper rear extension portion B4, and the upper front extension
portion A4 described above while preventing the third regions A3, B3, especially the
lower half portions A32, B32 thereof from being strongly contacted to skin, it is
preferable that the contraction stress of the upper rear extension portion B4 is smaller
than the contraction stress of the second region B2 of the rear panel 2B. Further, from
the similar viewpoint, it is preferable that the contraction stress of the upper front
extension portion A4 is smaller than the contraction stress of the second region A2 of
the front panel 2A. It is more preferable that both of the upper rear extension portion

‘B4 and the upper front extension portion A4 satisfy the above conditions. ~

In each of the third regions A3, B3, at least one elastic member 24 is arranged
respectively at the upper half portion A31, B31 and the lower half portion A32, B32
preferably, and a plurality of elastic members 24 is arranged at intervals in direction X

more preferably.

[0047]
As being located at the vicinity of the crotch portion of the diaper having

increased weight with urination, the upper rear extension portion B4 and the lower half
portion B32 of the third region B3 of the rear panel 2B are portions where rubber
imprints are easy to be left as a result of large pressure under urination.

Owing to that the contraction stress of the upper rear extension portion B4 and
the contraction stress of the lower half portion B32 of the third region B3 of the rear
panel 2B are equalized, pressure under urination applied to the upper rear extension
portion B4 and the lower half portion B32 of the third region B3 of the rear panel 2B is
evenly dispersed. Accordingly, since the pressure can be prevented from being
concentrated on any portion, it is preferable that rubber imprints can be effectively
reduced while preventing slip-drop.

From the similar viewpoint, it is preferable that the contraction stress of the
upper front extension portion A4 and the contraction stress of the lower half portion
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A32 of the third region A3 of the front panel 2A are equalized.

[0048]

The contraction stress of the lower half portion B32 of the third region B3 of
the rear panel 2B is in a range of 0.3 to 2.5 times of the contraction stress of the upper.
rear extension portion B4 preferably, and in a range of 0.5 to 2 times thereof more
preferably, Here, the equalization denotes a case that the ratio is in a range of 0.8 to
1.2 times.

Further, the contraction stress of the second region B2 of the rear panel 2B is in
a range of 1.3 to 2.5 times of the contraction stress of the upper rear extension portion
B4 preferably, and in a range of 1.3 to 2 times thereof more preferably.

The contraction stress of the lower half portion B32 of the third region B3 of
the rear panel 2B is in a range of 14 to 35 ¢N preferably, and in a range of 17 to 35 ¢cN
more preferably.

From a viewpoint to further improve diaper stretchability and further decrease
occurrence of rubber imprints while preventing slip-drop, it is preferable that the
contraction stress of the upper half portion B31 of the third region B3 of the rear panel

 2Bis equal to or smaller than the contraction stress of the lower half portion B32.

Here, from a viewpoint to prevent slip-drop, it is preferable that the contraction
stress of the third region B3 is larger than the coniraction stress of the first region B1.

[0049]

The contraction stress of the lower half portion A32 of the third region A3 of
the front panel 2A is in a range of 0.3 to 2.5 times of the contraction stress of the upper
front extension portion A4 preferably, and in a range of 0.5 to 2.0 times thereof more
preferably. Here, the equalization denotes a case that the ratio is in a range of 0.8 to
1.2 times.

Further, the cantraction stress of the second region A2 of the front panel 2A is
in a range of 1.3 to 2.5 times of the contraction stress of the upper front extension
portion A4 preferably, and in a range of 1.3 to 2 times thereof more preferabiy.

The contraction stress of the lower half portion A32 of the third region A3 of

the front panel 2A is in a range of 14 to 35 ¢N preferably, and in a range of 17 to 35 cN

more preferably.
From a viewpoint to further improve diaper stretchability and further decrease
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occuirence of rubber imprints while preventing slip-drop, it is preferable that the
coniraction stress of the upper half portion A31 of the third region A3 of the front panel
2A is equal to or smaller than the contraction stress of the lower half portion A32.

Here, from a viewpoint to prevent slip-drop, it is preferable that the contraction
stress of the third region A3 is larger than the contraction stress of the first region Al.

[0050]

The method to differentiate a contraction stress of a region of each of the front
panel 2A and the rear panel 2B from that of another region thereof is not specifically
limited as long as being capable of differentiating contraction stresses. Examples
thereof include (i) a method to differentiate stretch rates of clastic members between a
region having a large contraction stress and a region having a small contraction stress
when the elastic members are fixed to the sheet 22 and/or the sheet 23, (ii) a method to
differentiate thicknesses of elastic members arranged between a region having a large

~ contraction stress and a region having a small contraction stress, (iii) a method to

differentiate materials of elastic members arranged between a region having a large
contraction stress and a region having a small contraction stress, (iv) a method to
differentiate arrangement intervals of elastic members between a region having a large
contraction stress and a region having a small contraction stress, and (v) a method in

which two or more of the above are combined.

[0051]
A structure of the diaper 101 of the second embodiment will be described.

In the diaper 101 of the second embodiment, the length L6 in direction X of the
rear extension portion 21b is longer than the length L5 in direction X of the front
extension portion 21a (hereinafter, the front extension portion 21a is called the front
extension portion A4’ as well). Here, the rear extension portion 21b includes a rear
corresponding portion B4 which corresponds to the front extension portion 21a (A4)
and a lower extension portion B5’ which is extended from the rear corresponding
portion B4’toward the crotch portion C.

The rear corresponding portion B4 is located in the rear extension portion 21b
on the side of the crotch portion C from the rear body portion 20b. The distance from
the rear body portion 20b to the rear corresponding portion B4 is equal to zero or larger
and is equal to the length L5 in direction X of the front extension portion A4’ or smaller.
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In contrast, when the length L5 in direction X of the front extension portion
A4’ is equal to the length L6 in direction X of the rear extension portion 21b, the entire

rear extension portion 21b is to be the rear corresponding portion B4’.

[0052]

Further, when the front body portion 20a is sectionalized into three regions A1’
to A3’ by trisecting the side seal 4 in the article longitudinal direction (direction X) to be
a first region A1, a second region A2’, and a third region A3’ sequentially from a side
close to the waist opening as illustrated in FIGs. 7 and 8, the elastic member 24 is
arranged at each of the first to third region Al® to A3’ in a stretched state as being
extended along the diaper lateral direction. According to the above, the first to third
regions A1’ to A3’ provide stretchability in direction Y, respectively.

Furthermore, the clastic member 24 is also arranged at the front extension
portion A4’ of the front panel 2A in a stretched state as being extended along the diaper
lateral direction. According to the above, the front extension portion A4’ provides

stretchability in direction Y as well.

[0053]

In the front panel 2A, it is preferable that a plurality of the elastic members 24
is arranged at each of the first to third regions A1’ to A3’ and front extension portion 214
(A4°) at intervals in direction X. In a case that a width of each of the first to third
regions A1’ to A3’ is set 1o be about 40 mm, the number of the elastic members arranged
at intervals in direction X for each of the regions A1’ to A3’ is in a range of 2 fo 30
preferably, and in a range of 2 to 20 more preferably. For each of the front third region
A3’ and the front extension portion 21a (A4°), the number is in a range of 2 to 80
preferably, and in a range of 2 to 20 more preferably.

The numeral range of the number of the elastic members to be arranged in the
front panel 2A varies based on the widths of the respective regions Al’to A3’. Ina
case that the widths of the respective regions A1’ to A3’ are larger (or smaller) than 40
mm, the maximum number of the numeral range becomes to a value obtained by
multiplying the abovementioned maximum number by a value obtained by dividing the
width of the region by 40. For example, in a case that a width of each of the regions
Al’ to A3’ is set to be 80 mm, the number of the elastic members arranged in each of

the regions A1’ to A3 is in a range of 2 to 160 preferably, and in a range 2 to 40 more
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preferably. For each of the front third region and the front extension portion 2la
(A4’), the number is in a range of 2 to 160 preferably, and in a range of 2 to 40 more

preferably.

[0054]

Further, when the rear body portion 20b is sectionalized into three regions B’ 1
to B3’ by trisecting the side seal 4 in the article longitudinal direction (direction X) to be
a first region B1’, a second region B2’, and a third region B3’ sequentially from a side
close to the waist opening as illustrated in FIGs. 7 and 9, the elastic member 24 is
arranged at each of the first to third regions B1’ to B3’ in a stretched state as being
extended along the diaper lateral direction. According to the above, the first to third
regions B1’ to B3’ provide stretchability in direction Y, respectively.

Further, the elastic member 24 is arranged at each of the rear corresponding
portion B4’ and the lower extension portion B5’ of the rear extension portion 21b in a

" stretched state as being extended along the diaper lateral direction. “According to the

above, the rear corresponding portion B4’ and the lower extension portion B5’ provide

stretchability in direction Y, respectively.

[0055]

In the rear panel 2B, it is preferable that a plurality of the elastic members 24 is
arranged at each of the first to third regions B1” to B3”, the rear corresponding portion
B4’, and the lower extension portion B5’ at intervals in direction 2. In a case that a
width of each of the first to third regions B1® to B3’ is set to be about 40 mm, the
number of the elastic members arranged at intervals in direction X for each of the
regions B1’ to B3’ is in a range of 2 to 80 preferably, and in a range of 2 to 20 more
preferably. For each of the rear third region B3’ and the rear corresponding portions
B4’, the number is in a range of 2 to 80 preferably, and in a range of 2 to 20 mare
preferably. For the lower extension portion B5’, the number is in a range of 2 to 80

preferably, and in a range of 2 to 20 more preferably.

[0056]
The muneral range of the number of the elastic members to be arranged in the

front panel 2B varies based on the widths of the respective regions B1’ to B3’. Ina
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case that the widths of the respective regions B1° to B3’ are larger (or smaller) than 40
mm, the maximum number of the numeral range becomes to a value obtained by
multiplying the abovementioned maximum number by a value obtained by dividing the
width of the region by 40, For example, in a case that a width of each of the regions
B1’to B3’ is set to be 80 mm, the number of the elastic members arranged in each of the
regions B1’ to B3’ is in a range of 2 to 160 preferably, and in a range 2 to 40 more
preferably. For each of the rear third region B3’ and the rear corresponding portion
B4, the number is in a range of 2 to 160 preferably, and in a range of 2 to 40 more
preferably, For the lower extension portion B5’, the number is in a range of 2 to 160

preferably, and in a range of 2 to 40 more preferably.

[0057)

Under definitions that Pap~ Pas denote contraction stresses in the article
lateral direction of the first to third regions Al’ to A3’ and the front extension portion
21a (A4} of the front panel 2A per unit length in the article longitudinal direction, that
Qa1~Qas denote contraction stresses in the article lateral direction per single clastic
member, that Pp~Pps denote contraction stresses in the article lateral direction of the
first to third regions B1° to B3’ and the rear corresponding portion B4’ of the rear panel
2B per unit length in the article longitudinal direction, and that Qp1~Qps denote
contraction stresses in the article lateral direction per single elastic member, the diaper
101 satisfies the following relational expressions (11) to (14).

Ratio (Pas/Par) > Ratio (Qaz/Qar), Ratio (Paz/Par) > 1 ... (11)
Ratio (PB;}-/PBP) > Ratio (QB3'/QBI’), Ratio (PB3’/PB1’) >1...(12)
Ratio (PA47/PA1 »} > Ratio (Qa4/Qar), Ratio (Pag/Par)>1...(13)
Ratio (Pps/Pay) > Ratio (Qpe/Qer), Ratio (Pre/Par) > 1 ... (14)

[0058]

The relational expressions (11) and (12) indicate, in each of the front panel 2A
and the rear panel 2B, that the third region A3’, B3’ has a larger contraction stress in
direction Y per unit length in direction X than the first region Al°, B1” and that the
difference between the contraction stresses in direction Y per single elastic member 24

of both the regions is not that large.
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The relational expressions (13) and (14) indicate, in each of the front panel 2A
and the rear panel 2B, that the fourth region (the front extension portion A4, the rear
corresponding portion B4®) has a larger contraction stress in direction Y per unit length
in direction X than the first region A1°, B1’ and that the difference between contraction
stresses in direction Y per single elastic member 24 of both the regions is not that large.

[0059]
A pull-on absorbent article in which the external material is divided into the

front panel 2A and the rear panel 2B is prone to cause slip-down while wom. Here,
when contraction stresses in the article lateral direction of the rear panel and the front
panel are enlarged specifically at a range in the vicinity of a lower end part of the side
seal (an end part at the crotch portion side), diaper slip-drop can be effectively

prevented.
However, in the vicinity of the lower end part of the side seal (the end part at

“the crotch portion side), a Tubber imprint is prone to be left at wearer’s skin and a

burden is prone to be laid on skin. A cross-sectional shape of a wearer’s body is close
fo oval at a portion to which the vicinity of the lower end part of the side seal (the end
part at the crotch portion side) is confacted. This is considered to be the reason why a
rubber imprint is prone to be left compared to another portion.

On the contrary, in the diaper 101, the extension portions A4’, 21b are arranged
at both the front pane] 2A and the rear panel 2B, respectively. Here, regarding the
contraction stress per unit length, the contraction stress of each of the third regions A3’,
B3’, front extension portion A4’, and the rear corresponding portion B4’ which are
located at the vicinity of the lower end part of the side seal is set larger than that of the
first region Al1°, B1°. Further, regarding the cdnfraction stress pér single elastic
member, the confraction stresses of the third regions A3°, B3} the front extension
portion A4°, and the rear corresponding portion B4” are decreased. According to the
above, it is possible to obtain a diaper (pull-on absorbent article) having a small burden
to skin with pressing imprints of elastic members less likely to be left as excellently
preventing slip-drop while worn, _

Further, owing to decreasing the confraction stress per unit length of the first
region A1°, B1’ adapted to be worn about the waist, downward slip-drop of the
circumferential portion of the waist opening can be effectively prevented. In addition,
a burden to skin about the waist can be prevented while preventing a pressing imprint
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from being left about the wearer’s waist. Thus, owing to decreasing the contraction
stress of the first region per unit length and further to appropriately increasing the
contraction stress at the vicinity of the lower end part of the side seal (the third region,
the fourth region) per unit length compared to the first region, it is possible to prevent
both. of slip-drop from the periphery of the waist and slip-drop from the vicinity of the
side seal lower end part. Further, owing to lessening difference between the
contraction stresses of the first region and the third region per single elastic member, it
is possible at the third and fourth regions as well to reduce pressing imprint of the
elastic members to a similar level to that of the first region which has small contraction
stress. From the viewpoints of the above, each of the ratio (Qas/Qar), the ratio
(Qa4/Qar), the ratio (Qrs+/Qgr), and the ratic (Qga+/Qg1) may be set to one.

[0060]
Further, it is preferable that the diaper 101 satisfies the following relational

expressions (15) and (16).

Pazr =Pag, Qaz=Qas ... (15)
Py =Pae, Qua = Qae ... (10)

The. zelational expression (15) indicates that the contraction stresses per unit
length in direction X are the same at the third region A3’ and the front extension portion
A4’ of the front panel 2A and that the confraction stresses per single elastic member 24
are also the same at the third region A3’ and the front extension portion A4’ of the front
panel 2A.

The relational expression (16) indicates that the contraction stresses in
direction Y per unit length in divection X are the same at the third region B3and the rear
corresponding portion B4” of the rear panel 2B and that the contraction stresses in
direction Y per single elastic member 24 are the same at the third regionB3’and the rear

corresponding portion B4’ of the rear panel 2B.

[0061]
Owing to satisfying the relational expressions (15) and (16), it is possible to
evenly decrease stresses at the vicinity of the side seal lower end part where a rubber
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imprint is prone to be left without being concentrated at either the third region or the
fourth region. Accordingly, rubber imprints can be totally reduced at the vicinity of
the side seal end part.

Here, being equal of the contraction stresses in direction Y per unit length in
direction X also includes a case that an absolute value of the difference between the
contraction stresses in direction Y of both the above per unit length in direction X is 2.5
¢N or less in addition to a case of being completely equal. Further, being equal of the
contraction stresses in direction Y per single elastic member 24 also includes a case that
an absolute value of the difference between the contraction stresses in direction Y of
both the above per single elastic member 24 is 2.5 ¢N or less in addition to a case of

being completely equal.

[0062]
A contraction stress of each of the regions Al’ to A4> and B1’ to B5’ is

measured as follows.
[Measurement sample]

The diaper is opened and extended planarly as illustrated in FIG 7 afier the
side seals thereof are unstuck. The regions Al to A4’ and B1’ to B5’ of each of the
front panel 2A and the rear panel 2B are cut along a straight line parallel to the diaper
lateral direction and clipped, so that a reed-shaped or a continuous-length sample of
each region over the entire length between both side edge portions of the members 2A,
2B is obtained. At the time of the clipping, the absorbent member is removed in
addition to the front panel 2A and the rear panel 2B by cutting the entire diaper
including the absorbent assembly 3 and the like. It is also possible that the front panel
2A and the rear panel 2B are cut into the respective regions after removing the
absorbent member. In a case that an elastic member exists on a boundary part between
regions, cutting is performed at a close part as avoiding the elastic member.

[0063]
[Measurement of contraction stress P in direction Y per unit length in direction X]

Both sides of the sample are sandwiched by a chuck of a tensile testing
machine (Autograph AG-X, manufactured by Shimadzu Corporation). The sample is
extended at a speed of 300 mm/min. Here, an inner dimension of the front panel 2A
and the rear panel 2B, that is, a length between the side seals of the front panel 2A and
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the rear panel 2B measured in a state that an external material sheet is not contracted by
the elastic member (in other words, in a state that only the front panel 2A and the rear
panel 2B are extended without the elastic member arranged) is denoted by “100” (e.g.,
350 mm). A contraction stress P in direction Y per unit length in direction X denotes a
tensile load (cN) per unit length (10 mm) when the sample is contracted to a length
corresponding to “71” (e.g., 250 mm) after being stretched to a length corresponding to
“80” (e.g., 280 mm). The reason of defining a retwrning force at the length
corresponding to “71” against the inner dimension of the front panel 2A and the rear
panel 2B denoted by 100 is that a length at the waist of infants being main target
wearers of the disposable pull-on diaper 101 of the present embodiment is about 71%
against the diaper inner dimension. Here, the length at the waist denotes a mean value
of waist lengths measured at a standing position and a sitting position in consideration

of variation of circumferential length at the waist when infant posture is varied.

[0064]
[Measurement of contraction stress Q in direction Y per single elastic member]

Both sides of the sample are sandwiched by a chuck of a tensile testing
machine (Autograph AG-X, manufactured by Shimadzu Corporation). The sample is
extended at a speed of 300 mm/min. Here, an inner dimension of the front panel 2A
and the rear panel 2B, that is, a length between the side seals of the front panel 2A and
the rear panel 213 measured in a state that an external material sheet is not contracted by
the elastic member (in other words, in a state that only the front panel 2A and the rear
panel 2B are extended without the elastic member arranged) is denoted by “100” (e.g.,
350 mm). A contraction stress Q in direction Y per siﬁgle elastic member denotes a
value obtained by dividing the contraction stress when the sample is contracted to a
length corresponding to “71”7 (e.g., 250 mm) after being stretched to a length
corresponding to “80” (e.g., 280 mm) by the number of elastic members fixed in the
measured sample. The reason of defining a returning force at the length corresponding
to “71” against the inner dimension of the front panel 2A and the rear panel 2B denoted

by 100 is that a length at the waist of infants being main target wearers of the disposable

pull-on diaper 101 of the present embodiment is about 71% against the diaper inner
dimension. Here, the Iength at the waist denotes a mean value of waist lengths
measured at a standing position and a sitting position in consideration of variation of
circumferential length at the waist when infant posture is varied.
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[0065]

From a viewpoint of preventing slip-drop, pressing imprint of elastic members,
and burdens to skin or a viewpoint of reliably obtaining one or two or more effects
described below, each of the ratio (Pas/Pay), the ratio (Ps+/Pp1’), the ratio (Pa¢/Par),
and the ratio (Pps+/Pp1’) is in a range of 1.5 to 7.0 preferably, in a range of 1.6 to 5.0
more preferably, and in a range of 1.7 to 3.5 even more preferably.

Further, from the similar viewpoints, each of the ratio (Qas/Qar), the ratio
(Qp3/Qs1), the ratio (Qae/Qar), and the ratio (Qg¢/Qp:*) is in a range of 0.3 to 2.2
preferably, in a range of 0.5 to 1.8 more preferably, and in a range of 0.7 to 1.4 even

more preferably.

[0066]
Further, it is preferable that the diaper 101 satisfies the following relational

4cN<Qa<23¢N ... (I7)
4cN<Qpy<23cN .. (18)

[0067]
The relational expressions (17) and (18) indicate that in both of the front panel

2A and the rear panel 2B, the contraction stresses in direction Y of the third regions A3’,
B3’ per single ¢lastic member 24 are larger than 4 ¢N and smaller than 23 ¢N.

Owing to satisfying the relational expressions (17) and (18), a pressing imprint

(rubber imprint) of an elastic member is less likely to be left and a burden to skin is

small even with usage in the season when an infant is prone to feel sweaty at high

temperature or under circumstances in which a rubber imprint is prone to be left such

that wearing time js long. In addition to being a burden to skin due to pressing, such a

rubber imprint may cause redness and rashes, and in a severe case, may cause hurts. -

Even when a rash or a hurt does not appear, mothers may feel insecure about
development thereof or child’s strange feelings due to stresses. If the contraction
stress is excessively decreased to prevent rubber imprints, diaper slippage oceurs and
excreta leaks through clearance caused by the slippage and an absorbent member at the
crofch-portion dangles. In such a case, motion of an infant is to be disturbed. Owing
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1o satisfying the relational expressions (17) and (18), it is possible to solve both the
problems being rubber print prevention and slip-drop prevention.

Each of Qas and Qgy is larger than 4 cN and smaller than 20 ¢N preferably,
and larger than 4 cN and smaller than 15 ¢IN more preferably.

[0068]

From a viewpoint of preventing slip-drop, pressing imprint of elastic members,
and burdens to skin or a viewpoint of obtaining one or two or more effects described
below, the contraction stress Pgy in direction Y of the rear third region B3’ per unit
length in direction X is in a range of 14 to 40 ¢N preferably, and in a range of 17 to 33
¢N more preferably. Further, the contraction stress Pas in direction Y of the front third
region A3’ per unit length in direction X is in a range of 14 to 40 cN preferably, and in a
range of 17 to 35 ¢N more preferably. From the similar viewpoints, the contraction
stress Pps in direction Y of the rear corresponding portion B4’ per unit length in
direction X is in a range of 14 to 40 cN preferably, and in a range of 17 fo 35 cN moxe
preferably. " Further, the contraction stress Pps+ in direction Y of the lower extension
portion B5® per unit length in direction X is in a range of 5 fo 30 c¢N preferably, and ina
range of 5 to 25 cN more preferably. Similaily, the contraction siress Paq- in direction
Y of the front extension portion A4’ per unit length in direction X is in a range of 14 to
40 ¢N preferably, and in a range of 17 to 35 cN more preferably.

Further from viewpoints to effectively prevent downward slip-drop of the
circumferential portion of the waist opening and to prevent a burden to skin about the
waist while preventing a pressing imprint from being left about the wearer’s waist, in
each of the rear panel 2B and the front panel 2A, the coniraction stresses Ppy’, Pay: in
direction Y of the first regions B1?, A1’ per urit length in direction X are respectively in
arange of 5 to 30 oN preferably, and in a range of 5 to 25 ¢N more preferably.

[0069]

From a viewpoint of preventing slip-drop, pressing imprint of elastic memmbers,
and burdens to skin or a viewpoint of obtaining one or two or more effects described
below, the contraction stress Qgq in direction Y of the rear corresponding portion B4’
per single elastic member is in a range of 4 to 23 cN preferably, and in a range of 4 10 20
¢N more preferably. Further, the contraction stress Qag in direction Y of the front

* extension portion A4’ is in a range of 4 to 23 cN preferably, and in a range of 4 to 20 cN
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more preferably.

[0070]
It is preferable that the diaper 101 satisfies the following relational expressions

(19) and (20).

Par > Pas, Ppp > Py ... (1 9)
Par > Pas, Ppr > Prer ... (20)

[0071]
The relational expression (19) indicates that the contraction stresses of the third

regions A3°, B3’are smaller than the contraction stresses of the second regions A2’ and
B2’ in each of the front pangl 2A and the rear panel 2B regarding the contraction
stressesin direction Y perunit length in direction X. - - -~ - -~ oo

The relational expression (20) indicates that the contraction stresses of the front
extension portion A4’ and the rear corresponding portion B4’ are smaller than the
contraction stresses of the second regions A2’ and B2’ regarding the contraction stresses
in direction Y per unit length in direction X,

[06072]
Owing to that the contraction stresses per unit length of the second regions A2,

B2’ which are prone to contact to an iliac section of a wearer are increased and that the
contraction stresses per unit length of the first regions. of the circumferential portion of
the waist opening are decreased 0 be lower than those of the second regions, downward
slip-drop of the circumferential portion of the waist opening can be effectively
prevented. Further, owing to that the confraction stresses per unit length of the third
regions A3’,B3’and the front extension portion A4’ and the rear corresponding portion
B4’ which are located below the iliac section of a wedcer and are relatively prone to
receive a rubber imprint compared to other regions as having a cross-sectional shape of
the body being closer to oval than the iliac section are set smaller than those of the
second regions A2°, B2’, it is possible to prevent phenomenon more effectively such
that those regions strongly contact to skin and cause a burden to skin with an imprint

left thereat.
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[0073]

Here, each of the ratio (Pas+/Paz’), the ratio (Ppy/Ppa’), the ratio (Pa2/Pas’), and
the ratio (Pp/Ppa) is larger than 1 and equal to or smaller than 4 preferably, larger than
I and equal fo or smaller than 3.5 more preferably, and larger than 1 and equal to or
smaller than 2.5 even more preferably.

Further, from viewpoints to effectively prevent downward slip-drop of the
circumferential portion of the waist opening, to prevent a pressing imprint from being
left about the iliac section, and to prevent a burden to skin about the iliac section, in
each of the rear panel 2B and the front panel 2A, the contraction stresses Ppy, Paz in
direction Y of the second regions B2°, A2’ per unit length in direction X are in a range
of 14 to 50 cN preferably, and in a range of 20 to 50 ¢N more preferably. Further, in
each of the rear panel 2B and the front panel 2A, the contraction stresses Qg2, Qa2 in
direction Y of the second region B2’, A2’ per single elastic member are in a range of 4
to 23 cN preferably, and in a range of 4 to 20 ¢cN more preferably.

[0074]

The iliac section denotes a portion from an iliac crest to an upper front iliac
spine of a wearer. For example, JP 2006-61680 A describes about a portion from an
iliac crest to an upper front iliac spine. [ -

For having the second regions A2’, B2’ contacted to the portion from an iliac
crest to an upper front iliac spine of a wearer while the diaper 101 is worn, distances k1
and k2 (see FIG. 7) between the diaper center line CL in the longitudinal direction and
center positions of the second regions A2’, B2’ (center positions in the longitudinal
direction of the diaper 101) in an opened and extended state of the diaper 101 isin a
range of 180 to 230 mm preferably, in a range of 185 to 220 mm more preferably, and in
arange of 195 to 215 mm even more preferably, as a diaper for an infant. In a case of
a diaper for an adult, the distances k1 and k2 (see FIG. 7) is in a range of 300 to 350 mm
preferably, and in a range of 305 to 335 mm more preferably. g

[0075] )
Further, it is preferable that the diaper 101 satisfies the following relational

expressions (22) to (25).
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Ratio (Paz/Paz) > Ratio (Qaz/Qaz), Ratio Paz/Pas) > 1 ... (22)
Ratio (Pp2/Py) > Ratio (Qaz/Qps), Ratio (Pex/Pez) > 1 ... (23)
Ratio (Pa2/Pasr) > Ratio (Qa2/Qasr), Ratio (Pax/Pas) > 1 ... (24)
Ratio (Pg2+/Pr4) > Ratio (Qp2/Qgs), Ratio (Ppz/Ppe) > 1 ... (25)

[0076]

The second region corresponds to the iliac section. It is effective to increase
the contraction stress of the second region while reducing the contraction stress of the
first region for preventing diaper slippage from the circumferential portion of the waist
opening. In particular, the circumferential portion of the waist opening has large
variation of circumferential length due to motion such as standing and sitting and is
prone to cause diaper slippage due to motion similarly to or more than the periphery of
the side seal lower end portion. Owing to satisfying the relational expressions (22) to
(25) and (11) to (14), it is possible to prevent both diaper slippage from the waist and

“slippage of the petiphiery of the §ide seal Tower end portion. Further, it is possible o

reduce rubber imprints over the entire range about the waist by decreasing the stress per

" unit nomber at the iliac section as being similar to the waist section. From the

viewpoints of the above, each of the ratio (Qa2/Qas), the ratio (Qp»/Qpy’), the ratio
(Qa2/Qas7), and the ratio (Qea/Qpe’) may be set to one. '

[0077]
Here, as described above, being equal of the contraction stresses in direction Y

per single elastic member 24 also includes a case that an absolute value of the difference
between the contraction stresses in direction Y of both the above per single elastic
member 24 is 2.5 ¢N or less in addition to a case of being completely equal.

[0078]
Under definitions that Pgs» denotes the contraction stress in direction Y of the

lower extension portion B5® per unit length in direction X and Qgps denotes the
contraction stress in direction Y per single elastic member, the diaper 101 satisfies the

following relational expression (21).

Ratio (Pge/ Pgs+) > Ratio (Qp4/Qgs'), Ratio (Pps/ Pgs)>1...(21)
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The relational expression (21) indicates that the contraction stress in direction
Y of the lower extension portion B35’ is smaller than that of the rear corresponding
portion B4* and that the difference between the contraction stresses in direction Y per
single elastic member of the rear corresponding portion B4 and the lower extension
portion BS’ is not that large as being smaller than the difference between the contraction
stresses per unit length in direction X of the rear corresponding portion B4” and the
lower extensioﬁ portion B5’. Owing to that the contraction stress in direction Y per
unit length in direction X of the lower extension portion B5’ is smaller than that of the
rear corresponding portion B4’, the entire range of the extension portion is more likely
to be fitted to the buttocks especially at the largely-curved lower side of the buttocks.
Further, since the contraction stress of the lower extension portion B5® is small, the
width in direction Y remains large when the lower extension portion BS’ is contracted.
As a result, area to cover the buttocks becomes large, so that protrusion of the buttocks
from the diaper can be prevented and an uneasy feeling for leakage and a strange feeling
can be reduced. Regarding the effects obtained by the large width in direction Y while
the extension portion is contracted, the effect to further prevent protrusion of the
buttocks can be obtained by setting a stretch rate when fixing the elastic members to the
lower extension portion B5” to be smaller than a stretch rate when fixing the elastic
members to the rear corresponding portion B4’. Further, setting the difference
between the contraction stresses per single elastic member to be smaller than the
difference between the contraction stresses per unit length leads to that rubber imprints
can be prevented from being left over the entire range of the extension portion while
preventing rubber imprints at the rear corresponding portion B4’ owing to that a
pressing imprint of the elastic member at the rear corresponding portion B4’ where a
rubber print is prone to be left is formed close to that of the lower extension portion
having a structure in which a rubber imprint is less likely to be left with a small
contraction stress per unit length and a small contraction stress per single elastic

member. From the viewpoints of the above, the ratio (Qps/Qps7) may be set to one.

[0079]

As a method to set the contraction stress Pgs of the lower extension portion B5°
to be smaller than the contraction stress Ppy» of the rear corresponding portion B4, it is
preferable that an arrangement interval in the article longitudinal direction of the elastic

members at the rear corresponding portion B4’ is set to be larger than an arrangement
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interval in the article longitudinal direction of the elastic members at the lower
extension portion BS’. In addition to the abovementioned effects obtained by
decreasing the contraction stress with the enlarged arrangement interval, the above is
preferable because of that bending stiffness in direction X of the sheet member
including the elastic members of the lower extension portion can be decreased and that
fit can be improved at the largely-curved lower section of the buttocks. Here, the
arrangement interval denotes a distance between center positions in direction X of the

respective elastic members.

[0080]
Further, from viewpoints of easiness of following to the largely contracted and

curved circumference of the waist similarly to the buttocks and less strange feeling with
excellent {it and soft stiffness of the sheet member including the elastic members, it is
preferable that the arrangement interval in the article longitudinal direction of the elastic

~members at the first region B1® of the rear body portion is equal to the arrangement

interval in the article longitudinal direction of the elastic members at the lower
extension portion B5°.

Here, being equal of the arrangement intervals includes a case that an absolute
value of the difference between the arrangement intervals of both the above is 2 mm or

less in addition to a case of being completely equal.

[0081]

Examples of a method to differentiate a contraction stress in direction Y per
unit length in direction X of a region of each of the front panel 2A and the rear panel 2B
from that of another region thereof include (i) a method to differentiate stretch rates of
elastic members between a region having a large contraction stress and a region having
a small contraction stress when being fixed to the sheet 22 and/or the sheet 23, (ii) a
method to differentiate thicknesses of elastic members between a region having a large
contraction stress and a region having a small contraction stress, (ili) a method to
differentiate materials of elastic members between a region having a large contraction
stress and a region having a small confraction stress, (iv) a method to differentiate
arrangement intervals of elaslic members between a region having a large contraction
stress and a region having a small contraction stress, and (v) a method in which two or

more of the above are combined.
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[0082]

In the diaper 101 of the second embodiment, when the rear extension portion
21b is sectionalized into the upper rear extension portion and the lower rear extension
portion by bisecting the rear extension portion 21b in the article longitudinal direction,
it is preferable that the contraction stresses in the article lateral direction per unit length
in the article longitudinal direction respectively at the upper rear extension portion and a
portion of the front panel 2A corresponding to the upper rear exiension portion are
larger than the contraction stress of the lower rear extension portion.

[0083]

Structures commeon to the diapers 1, 101 of the first and second embodiments
will be described.

Each of the diapers 1, 101 of the first and second embodiments includes a waist
stretchable portion G1 and a torso stretchable portion G2 at each of the body portions
20a, 20b of the front panel 2A and the rear panel 2B. Further, an extension stretchable
portion G3 is formed at each of the extension portions 21a, 21b of the front panel 2A
and the rear panel 2B,

Further, at each of the stretchable portions G1 to G3 of the front panel 2A and
the rear panel 2B, the outer layer sheet 22 and the inner layer sheet 23 are joined at a
number of fusion portions (joint portions) 26 formed discretely, and the elastic members

24 are arranged so as not to pass through the fusion portions 26.

[0084]

More specifically, joint portion rows having the joint portions 26 arranged
discontinuously and serially in the longitudinal direction (direction X) of the diaper 1,
101 are formed at the stretchable portions G1 to G3 into a plurality of rows in the lateral
direction (direction Y) of the diaper 1, 101. Here, the respective joint portions of the
joint portion rows are aligned in direction X,

Further, in each of the stretchable portions G1 to G3 of the front panel 2A and
the rear panel 2B, a plurality of the elastic members 24 is arranged to pass between joint
portions 26 which are adjacent in direction X, respectively. Further, each elastic
member 24 is fixed between the sheets 22, 23 at a side joint region 27 or an absorbent
assembly side joint region 28 described below while not being fixed to any of the sheets
22, 23 at a portion other than the above,
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[0085]

As illusirated in FIG. 3 or FIG. 8, in the front panel 24, the side joint region 27
where the outer layer sheet 22 and the inner layer sheet 23 are joined with adhesive is
arranged respectively at both the side edge portions 2a, 2a of the front panel or the
vicinity thereof. Further, in the front panel 2A, the absorbent assembly side joint
region 28 where the outer layer sheet 22 and the inner layer sheet 23 are joined with
adhesive is arranged respectively at the center sides in the diaper lateral direction from
the side joint region 27.

As illustrated in FIG. 4 or FIG. 9, in the rear panel 2B, the side joint region 27
where the outer layer sheet 22 and the inner layer sheet 23 are joined with adhesive is
arranged respectively at both the side edge portions 2b, 2b of the rear panel or the
vicinity thereof. Further, in the rear panel 2B as well, the absorbent assembly side
joint region 28 where the outer layer sheet 22 and the inner layer sheet 23 are joined:
with adhesive is arranged respectively at the center sides in the diaper lateral direction

[0086]
Further, in each of the front panel 2A and the rear panel 2B, the elastic

members 24 arranged at the waist stretchable portion G1 are fixed between the sheets
22, 23 respectively at a pair of the side joint regions 27 while not being fixed to any of
the sheets 22, 23 between the side joint regions 27.

Meanwhile, in each of the front panel 2A and the rear panel 2B, the elastic
members 24 arranged at the torso stretchable portion G2 and the extension stretchable
portion G3 are fixed between the sheets 22, 23 respectively at the side joint regions 27
and the absorbent assembly side joint regions 28 while not being fixed to any of the
sheets 22, 23 between the side joint region 27 and the absorbent assembly side joint

region 28.

[0087]
As illustrated in FIGs. 3 and 4 or FIGs. 8 and 9, the absorbent assembly side

joint region 28 is formed so that an end thereof at the outer side in the diaper lateral
direction is located at the inner side (center side) in the diaper lateral direction from a
position of the side edge 3¢ of the absorbent assembly 3. Here, instead of the above, it
is also possible to form across the inner side and the outer side of the side edge 3¢ of the
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absorbent assembly 3 or to form at the outer side in the diaper lateral direction from the
side edge 3¢ of the absorbent assembly 3.

[0088]

At the waist stretchable portion G1, the torso stretchable portion G2, and the
extension stretchable portion G3 in cach of the front panel 2A and the rear panel 2B, the
sheets 22, 23 between adjacent joint portion rows are deformed to be swelled outward
owing to contraction of the elastic members 24 and a gather 29 formed of the sheets 22,
23 is generated between adjacent joint portion rows. Further, a hollow portion 30
surrounded by the gathers 29, 29 is formed between both the sheets 22, 23 (see FIG. J).
Owing to that the gathers 29 and the hollow portions 30 are formed, texture and the like
of the front panel 2A and the rear panel 2B are improved with improved sofiness. In
addition, air is more likely to pass between the gathers 29 formed at a skin contacting
face side and superior steam prevention characteristics can be obtained. In particular,
in a case that the inner layer sheet 23 is formed of an air-permeable sheet such as

nonwoven, humidity in the diaper 1, 101 is more easily ejected to the outside.

[0089]

Meanwhile, as illustrated in FIGs. 3 and 4 or FIGs. 8 and 9, at each of the front
panel 2A and the rear panel 2B in the diapers I, 101 of the first and second
embodiments, the side joint region 27 includes a portion having a larger width (length in
direction Y) at a boundary region between the body portion 20a, 20b and the extension
portion 21a, 21b than other portions.

More specifically, in the rear panel 2B of the diaper 1, a width W1 of the side
joint region 27 at the third region B3 and the upper rear extension portion B4 is larger
than a width W2 of the side joint region 27 at the first region B1, the second region B2,
and the lower rear extension portion B5. In the front panel 2A of the diaper 1, the
width W1 of the side joint region 27 at the third region A3 and the upper front extension
portion A4 is larger than the width W2 of the side joint region 27 at the first region Al
and the second region A2. .

Further, in the rear panel 2B of the diaper 101, a width W1 of the side joint
region 27 at the third region B3’ and the rear corresponding portion B4’ is larger than a
width W2 of the side joint region 27 at the first region B1°, the second region B2, and
the lower extension portion B5°. In the front panel 2A of the diaper 101, the width W1
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of the side joint region 27 at the lower half portion of the third region A3’ and the front
extension portion A4’ is larger than the width W2 of the side joint region 27 at the first
region A1’ and the second region A2’.

[0090]
As described above, at the vicinity of the lower end of the side seal 4, the stress

is prone to be increased especially with urination and a rubber imprint is prone to be left
in relation with skin curvature and the like of & wearer. )

In the diaper 1 of the first embodiment, owing to that the portion where the
width of the side joint region 27 is large is arranged at the boundary region between the
body portion 20a, 20b and the extension portion 21a, 21b, especially at the third region
B3 and the upper rear extension portion B4 of the rear panel and/or the corresponding
regions of the front panel, the portion is maintained to be flat compared to a portion
where the gather 29 is formed and area contacting to skin is increased. Accordingly, it

" is"possible to improve slip-drop prévention characteristics while preventing a rubber ~

imprint from being left on skin while pressure due to the elastic members against skin is
dispersed.

In the diaper 101 of the second embodiment, owing to that the portion where
the width of the side joint region 27 is large is arranged at the boundary region between
the body portion 20a, 20b and the extension portion A4, 21b, especially at the third
region B3’ and the rear corresponding portion B4’ of the rear panel andfor the
corresponding regions of the front panel, the portion is maintained to be flat compared
to a portion where the gather 29 is formed and area contacting to skin is increased.
Accordingly, it is possible to improve slip-drop prevention characteristics while
preventing a rubber imprint from being left on skin while presswre due to the elastic
members against skin is dispersed.

The total of the right and left widths W2 when the diaper is extended is in a
range of 10% to 65% of a width of the front (or rear) sheet member in a stretched state
preferably, and in a range of 15% to 60% more preferably. Further, for obtaining the
abovementioned effects, the width W2 is in a range of 1.2 to 10 times of the width W1
preferably, and in a range of 4 to 7.5 times thereof more preferably.

[0091]
The length L5 (see FIGs. 2 and 7) of the front extension portion 21a is in a
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range of 5% to 60% of the length La (see FIGs. 2 and 7) of the front pancl 2A
preferably, and in a range of 20% to 40% thereof more preferably. The length L6 (see
FIGs. 2 an& 7) of the rear extension portion 21b is in a range of 5% to 60% of the length
Lb (see FIGs. 2 and 7) of the rear panel 2B preferably, and in a range of 20% to 40%
thereof more preferably. Further, in a case of a diaper for an infant, the lengths L5, L6
of the front and rear exiension portions 21a, 21b arc in a range of 10 to 150 mm
preferably, and in a range of 20 to 100 mm more preferably. In a case of a diaper for
an adult, the lengths 15, L6 of the front and rear extension portions 21a, 21b are in a
range of 10 to 200 mm preferably, and in a range of 20 to 150 more preferably.

[0092]

From a viewpoint not to provide an impression that clearance between the front
extension portion 21a and the rear extension portion 21b is caused by peeling at the side
seal or splitting of the sheet, it is preferable that the length L6 of the rear extension
portion 21b is longer than the length L5 of the front extension portion 21a (L6 > L5).
Here, from viewpoints of fitting to a body shape and appearance, the length L6 of the
rear extension portion 21b is in a range of 1.2 to 10 times of the length L5 of the front
extension portion 21a preferably, and in a range of 1.5 to 6.5 times thereof more
preferably. For example it is preferable from viewpoints of improving wom
appearance such as fitting to a constricted and curved body shape and preventing
protrusion of the buttocks and improving a strange feeling while worn.

The lengths L5, L6 of the front extension portion 21a and the rear extension
portion 21b denote lengths in the diaper longitudinal direction (direction X).

[0093]

Here, in the diaper 1, 101 of the first and second embodiments, the outer layer
sheet 22 and the inner layer sheet 23 include extension folding portions 22a, 23a which
are folded back onto the side of the inner layer sheet 23 at the edge portion 2¢ which
forms the opening circumferential end of the waist opening. The extension folding
portions 22a, 23a are joined, at the side seal 4, to portions of the outer layer sheet 22 and
the inner layer sheet 23 which are not folded back. Further, portions thereof
overlapped with the absorbent assembly 3 in the longitudinal direction are joined to a
face of the absorbent assembly 3 on the side of the topsheet 31 with adhesive.
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[0094] _
Although a variety of sheet materials which are conventionally used for such

articles may be used as the outer layer sheet 22 and the inner layer sheet 23 of the diaper
1, 101 without specific limitation, nonwoven is preferable. Particularly, from
viewpoints of flexibility and the like, it is preferable to adopt nonwoven with a single
layer or layered nonwoven with two or more layers made of air-through nonwoven,
heat-roll nonwoven, spanlaced nonwoven, spunbond nonwoven, meltblown nonwoven,
or the like. Further, it is also possible to adopt a sheet integrating the nonwoven with a
film. A variety of known elastic materials which are used for absorbent articles such
as disposable diapers and sanitary pads may be used as materials for forming the elastic
members 24 without specific limitation. Examples of elastic materials include
synthetic rubber such as styrene-butadiene, butadiene, isoprene, and neoprene, natural
rubber, EVA, stretchable polyolefin, and polyurethane. The elastic members used may
be preferably thread-shaped (thread rubber or the like) with a section being rectangular,

—square;-- circular;--polygonal --or - the - like; string-shaped--(flat ‘rubber- or- the -like);——-— - -

thread-shaped to be a multifilament type, or the like.

[0095]
For example, a continuous-lehgth original material for the front panel 2A and a

continuous-length original material for the rear panel 2B are conveyed as being spaced
and the absorbent bodies 3 are intermittently fixed as bridging between both thereof.
Subsequently, heat sealing or the like (joining) for forming the side seals 4 is performed
after two-folding causing the continuous-length original material for the front panel 2A
and the continuous-length original material for the rear panel 2B to be overlapped. At
the same time with or after the joining, cutting is performed to divide the above into an
individual disposable diaper. In this manner, the abovementioned diaper 1, 101 can be
manufactured effectively. Compared to a case to form penetrating holes or cutouts for
forming leg openings, according to this method, trimming of an original material of an
external material can be eliminated or portions to be trimmed can be lessened.
Particularly, cuiting the original materials for the front panel 2A and the rear panel 2B
on a line perpendicular to a conveyance direction to form the front panel 2A and the rear
panel 2B of the completed diaper 1, 101 is preferable because the trimming can be

unnecessary.
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In the above, the present invention is described based on the preferable
embodiments. Here, not limited to the abovementioned embodiments, the present
invention may be appropriately modified.

For example, instead of the dot-shaped joint portions 26 formed not to be
overlapped with the elastic members 24, each of the front panel 2A and the rear panel
2B may have a structure in which the outer layer sheet 22 forming an external face of a
diaper and the inner layer sheet 23 arranged at the inner side thereof are joined at the
entire range. Further, in each of the waist stretchable portion G1, the torso stretchable
portion G2, and the extension stretchable portion G3, the whole or a part thereof may
have a structure in which the outer layer sheet 22 forming an external face of a diaper
and the inner layer sheet 23 arranged at the inner side thereof are joined at the entire

range. -

[0097]

Further, the torso stretchable portion G2 may be formed over the entire width
of the front panel 2A and/or the rear panel 2B. The extension stretchable portion G3
may be formed over the entire width of the front panel 2A and/or the rear panel 2B as

well.

[0098]

Further, in the diaper 1 of the first embodiment, the length L5 in direction X of
the front extension portion 21a may be larger than the length L61 in direction X of the
upper rear extension portion B4, In this case, an elastic member may be or may not be
arranged at a portion (a portion corresponding to the lower rear extension portion BS5)
extended below a portion (the upper front extension portion A4) corresponding to the
upper rear extension portion B4. Further, in a case that the portion has stretchability in
direction Y, a contraction stress thereof may be larger fhan, smaller than, or equal to that
of the upper front extension portion A4. However, it is preferable to be equal to or
smaller than that. ‘

[0099]
Further, although the side seal 4 is formed by joining the side edge portions 2a,
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2b of the front and rear panels, it is also possible that a non-joint portion having a
narrow width (e.g., more than 0 mm and equal to or less than 20 mm) where the front
panel 2A and the rear panel 2B are not joined is formed at the outside of the side seal 4.

[0100]

Further, other than a disposable pull-on diaper for an infant or an adult, the
pull-on absorbent article may be a pull-on sanitary napkin, or the like,

Portions which are not described in any one of the abovementioned
embodiments and elements included in only one of the abovementioned embodiments
may be appropriately applied respectively to other embodiments. Further, elements in
the respective embodiments are appropriately replaceable among the embodiments from

one another.

“In relation to the abovementioned embodiments, the presenf—i_ﬁvention further
discloses the following absorbent articles.

[1] A pull-on absorbent article having a waist opening and a pair of leg openings,
including a rectangular front panel adapted to be worn about the front of a wearer, a
rectangular rear panel adapted to be worn about the back of a wearer, and an absorbent
assembly fixed as bridging between the front panel and the rear panel, wherein each of
the front panel and the rear panel includes a body portion which includes side seals at
both lateral sides and an extension portion which is extended from the body portion
toward a crotch portion without including the side seals at both lateral sides, each of the
body portion and the extension portion of the front panel and the body portion, an upper
rear extension portion, and a lower rear extension portion of the rear panel has
stretchability in the article lateral direction while the extension portion of the rear panel
is sectionalized into the upper rear extension portion and the lower rear extension
portion by bisecting the extension portion of the rear panel in the article longitudinal
direction, and each of the upper rear extension portion and a portion of the front panel
corresponding to the upper rear extension portion has a larger contraction stress in the
article lateral direction per unit length in the article longitudinal direction than a

contraction stress of the lower rear extension portion.
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[0102]

[2] The pull-on absorbent article according to subject [1], wherein a lower half
portion of a third region of each of the front panel and the rear pavel has a coniraction
stress in the article lateral direction per unit length in the article longitudinal direction
being larger than a contraction stress of a first region and being smaller than a
contraction stress of a second region, while the body portion is sectionalized into three
regions by trisecting the side seal in the article longitudinal direction to be the first
region, the second region, and the third region sequentially from a side close to the
waist opening.

[3] The pull-on absorbent article according to subject 1 or subject 2, wherein the
upper rear extension portion and/or a portion of the front panel corresponding to the
upper rear extension portion have a contraction stress in the article lateral direction per
unit length in the article longitudinal direction being smaller than a contraction stress of
the second region of the rear panel and/or the front panel, while the body portion is
sectionalized into three regions by trisecting the side seal in the longitudinal direction to
be the first region, the second region, and the third region sequentially from a side close
to the waist opening. ‘

{41 The pull-on absorbent article according to any ome of subjects [1] to [3],
wherein the upper rear extension portion and/or a portion of the front panel
corresponding to the upper rear extension portion have a contraction stress in the article
lateral direction per unit length in the article longitudinal direction being equal to a
contraction stress of a lower half portion of the third region of the rear panel and/or the
front panel, while the body portion is sectionalized into three regions by trisecting the
side seal in the longitudinal direction to be the first region, the second region, and the

third region sequentially from a side close to the waist opening.

[0103]

I51 The pull-on absorbent article according to subject [4], wherein the contraction
stress of the lower half portion B32 of the third region B3 of the rear panel 2B is in a
range of 0.8 to 1.2 times of the contraction stress of the upper rear extension portion B4.
[6] The pull-on absorbent article according to subject [4] or subject [5], wherein
the contraction stress of the lower half portion A32 of the third region A3 of the front
panel 2A is in a range of 0.8 to 1.2 times of the contraction stress of the upper front

extension portion A4.
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[7] The puli-on absorbent article according to any one of subjects [1] to [6],
wherein the extension portion of the rear panel is longer than the extension portion of
the front panel.

[8] The pull-on absorbent article according to any one of subjects [1] to [7],
wherein a stretchable portion in which two sheets are mutually joined at a number of
discretely-formed joint portions and in which each elastic member is arranged fo pass
between joint portions being adjacent in the article longitudinal direction is arranged at
the body portion and the extension portion of each of the front panel and the rear panel.
%] The pull-on absorbent article according to any one of subjects [1] to [8],
wherein a joint region in which the two sheets are joined with adhesive is arranged at
both side edges of each of the front panel and the rear panel or the vicinity thereof, and
the joint region includes a portion having a larger width at a boundary region between
the body portion and the extension portion than other portions.

[10]  The pull-on absorbent article according to any one of subjects [1] to [9],
wherein the waist stretchable portion G1 is formed at the outer side from the end part
3a, 3b in the longitudinal direction of the absorbent assembly 3 in the longitudinal
direction (direction X) of the diaper 1 at each of the front panel 2A and the rear panel
2B.

[11]  The pull-on absorbent article according to subject [10], wherein the torso
stretchable portion G2 is formed between the waist stretchable portion G1 and the front
extension portion 21a or the rear extension portion 21b in the longitudinal direction
(direction) X of the diaper 1 at each of the front panel 2A and the rear panel 2B,

[12]  The pull-on absorbent article according to any one of subjects [1] to [11],
wherein the torso stretchable portion G2 is formed at least at positions being at the outer
side respectively from both side edges in the longitudinal direction of the absorbent
assembly 3 in the lateral direction (direction Y) of the pull-on absorbent article.

[13]  The pull-on absorbent article according to any one of subjects [1] to [12],
wherein the extension stretchable portion is formed at the extension portion of the front
panel] and/or the rear panel, and the extension stretchable portion is formed at least at
positions being at the outer side from both side edges in the longitudinal direction of the
absorbent assembly 3 in the lateral direction (direction Y) of the pull-on absorbent

article,
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[14]  The pull-on absorbent article according to subject [10], wherein the waist
stretchable portion G1 is configured to provide stretchability over the entire range
between side joint regions 27, 27 of the front panel 2A or the rear panel 2B.

[15]  The pull-on absorbent article according to any one of subjects [10] to [14],
wherein the torso stretchable portion G2 and the extension stretchable portion G3 are
configured to be in a state of being separated to the right and left of the pull-on
absorbent article (diaper 1) so that stretchability is provided to the outer side from both
the side edges of the absorbent assembly 3 and stretchability is not provided to a portion
to be overlapped with the absorbent assembly 3, especially, to be overlapped with a
center part in the lateral direction of the absorbent assembly 3.

[16]  The pull-on absorbent article according to any one of subjects {1] to [15],
wherein a plurality of the elastic members 24 is aranged at each of the front body
portion 20a, the rear body portion 20b, the front extension portion 21a, and the rear
extension portion 21b, respectively, in a stretched state at intervals in the diaper
longitudinal direction as being extended along the diaper lateral direction.

[17] The pull-on absorbent article according to amy one of subjects [1] to [16],
wherein a length L5 in direction X of the front extension portion 21a is the same as a
length L61 in direction X of the upper rear extension portion B4.

[18]  The pull-on absorbent article according to any one of subjects [1] to [16],
wherein a length 1.5 in direction X of the front extension portion 21a is larger than a
length L61 in direction X of the upper rear extension portion B4.

[19]  The pull-on absorbent article according to any one of subjects [1] to [16],
wherein a length L5 in direction X of the front extension portion 21a is smaller than a

length L61 in direction X of the upper rear extension portion B4.

{0105]

[20]  The pull-on absorbent article according to any one of subjects [1] to [19],
wherein the contraction stress of the upper rear extension portion B4 is in a range of 1.3
to 3.5 times of the contraction stress of the lower rear extension portion B5, and in
particular, in a range of 1.5 to 3 times thereof.

213 The pull-on absorbent article according to any one of subjects [1] to [20],
wherein the contraction stress of the upper rear extension portion B4 is in a rage of 14 to
35 ¢N, and in particular, in a range of 17 to 30 ¢N.

[22] The pull-on absorbent article according to any one of subjects [1] to [21],
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wherein the contraction stress of the lower rear extension portion B5 is in a range of 1 to

30 cN, and in particular, in 2 range of 5 to 25 ¢N.

[23]  The pull-on absorbent article according to any one of subjects [1] to [22],

wherein the contraction stress of the upper front extension portion A4 is in a range of
5 1.3 to 3.5 times of the contraction stress of the lower rear extension portion B5, and in

particular, in a range of 1.5 to 3 times thereof.

[24]  The pull-on absorbent article according to any one of subjects [1] to [23],

wherein the contraction stress of the upper front extension portion A4 is in a range of 14

to 35 cN, and in particular, in a range of 17 to 30 e¢N.

10 [25]  The pull-on absorbent article according to any one of subjects [1] to [24],
wherein the contraction stress of the second region A2 is the largest among the first to
third regions A1 to A3 of the front panel 2A,

[26] The pull—on' absorbent article according to any one of subjects {1] to [25],
wherein second regions A2, B2 are contacted to a portion from an iliac crest to an upper

15— -—front-iliac-spine-of-a-wearer-while-the-pull-on-absorbent article (diaper-1) is worn; while-—-—- -~ -

the body portion is sectionalized into three regions by trisecting the side seal in the
longitudinal direction to be the first region, the second region, and the third region
sequentially from a side close to the waist opening.
' [27]  The pull-on absorbent article according to any one of subjécts [1] 1o [26],
20 wherein the contraction stress of a second region B2, A2 in each of the rear panel 2B
and the front panel 2A is in a range of 1.3 to 2.5 times of the contraction stress of a third
region B3, A3, and in particular, in a range of 1.3 to 2 times thereof, while the body
portion is sectionalized into three regions by trisecting the side seal in the longitudinal
direction to be the first region, the second region, and the third region sequentially from
25 a side close to the waist opening.
[28]  The pull-on absorbent article according to any one of subjects [1] to [27],
wherein the contraction stress of a second region B2, A2 in each of the rear panel 2B
and the front panel 2A is in a range of 1.3 to 2.5 times of the contraction stress of a
lower half portion B32, A32 of a third region, and in particular, in a range of 1.3 to 2
30 times thereof, while the body portion is sectionalized into three regions by trisecting the
side seal in the longitudinal direction to be the first region, the second region, and the
third region sequentially from a side close to the waist opening,
[29]  The pull-on absorbent article according to any one of subjects [1] to [28],
wherein the contraction stress of a lower half portion B32, A32 of a third region in each
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of the rear panel 2B and the front panel 2A is in a range of 1.2 to 3.5 times of the
contraction stress of a first region B1, Al, and in particular, in a range of 1.2 to 3.0
times thereof, while the body portion is sectionalized jnto three regions by trisecting the
side seal in the longitudinal direction to be the first region, the second region, and the
third region sequentially from a side close to the waist opening.

[30] The pull-on absorbent article according to any one of subjects [1] to [29],
wherein each of the front panel and the rear panel includes a side joint region where the
an elastic member is fixed with adhesive between sheets at both side edges or the
vicinity thereof, and the side joint region 27 includes a portion having a larger width
(length in direction ¥Y) at a boundary region between the body portion 20a, 20b and the
extension portion 21a, 21b in each of the front pavel 2A and the rear panel 2B than
other portions. _
[31] The pull-on absorbent article according to any one of subjects [1] to [30],
wherein the rear panel includes a side joint region where the an elastic member is fixed
with adhesive between sheets at both side edges or the vicinity thereof, and a width W1
of the side joint region 27 at the third region B3 and the upper rear extension portion B4
is larger than a width W2 of the side joint region 27 at the first region B1, the second
region B2, and the lower rear extension portion B5.

[32]  The pull-on absorbent article according to any one of subjects [1] to [31],
wherein the front panel includes a side joint region where the an elastic member is fixed
with adhesive between sheets at both side edges or the vicinity thereof, and a width W1
of the side joint region 27 at the third region A3 and the upper front extension portion
Ad is larger than a width W2 of the side joint region 27 at the first region Al and the

second region A2,

[0106]

[33] The pull-on absorbent article according to any one of subjects [1] to [32],
wherein the front panel and the rear panel include front and rear body portions including
side seals at both lateral sides and front and rear extension portions extended
respectively from the front and rear body portions toward the crotch portion without
having the side seals at both lateral sides, the rear extension portion has a length in the
article longitudinal direction being the same as or larger than that of the front extension
portion, each of the front body portion, the front extension portion, the rear body

portion, and a rear corresponding portion of the rear extension portion corresponding to
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the front extension portion has stretchability in the article lateral direction owing to each
elastic member arranged in the article lateral direction, and following relational
expressions (11) to (14) are satisfied under definitions that P4~ Pas denote contraction
stresses in the article lateral direction per unit length in the article longitudinal direction
and Qapr~Qas denote contraction stresses in the article lateral direction per single
elastic member respectively of first to third regions Al’ to A3’ and the front extension
portion A4’ of the front panel, while the front body portion is sectionalized into three
regions by trisecting the side seal in the article longitudinal direction to be the first
region A1’, the second region A2’, and the third region A3’ sequentially from a side
close to the waist opening and definitions that Pg;~Pgs denote contraction stresses in
the article lateral direction per unit length in the article longitudinal direction and
Qr1~Qp4 denote contraction stresses in the article lateral direction per single elastic
member respectively of first to third regions B1” to B3’ and the rear corresponding
portion B4’ of the rear panel, while the rear body portion is sectionalized into three

regions-by -trisecting the -side seal-in the -article longitudinal -direction-to be: the first——— -

region B1’°, the second region B2’, and the third region B3’ sequentially from a side

close to the waist opening.

Ratio (Pa3/Par) > Ratio (Qa3/Qar’), Ratio (Paz/Par)>1... (11)
Ratio (Pg/P17) > Ratio (Qs3/Qsr), Ratio (Paz/Par) > 1 ... (12)
Ratio (Pag/Par’) > Ratio (Qas/Qar?), Ratio (Pag/Par) > 1 ... (13)
Ratio (Pp4/Pp1+) > Ratio (Qpe/Qpy+), Ratio (Ppa/Ppy) > 1 ... (14)

[34] The pull-on absorbent article according to any one of subjects [1] to [33],
wherein each of the ratio (Pa3/Al%), the ratio (Pp3+/Pp1), the ratio (Pas/Paiv), and the
ratio (Pgqs/Pp1’) is in a range of 1.5 to 7.0 preferably, in a range of 1.6 to 5.0 more
preferably, and in a range of 1.7 to 3.5 even more preferably.

[35] The pull-on absorbent article according to any one of subjects [1] to [34],
wherein each of the ratio (Qa3/Qar), the ratio (Qp3/Qg17), the ratio (Qas/Qar’), and the
ratio (Qps/Qp17) is in a range of 0.3 to 2.2 preferably, in a range of 0.5 to 1.8 more
preferably, and in a range of 0.7 to 1.4 even more preferably.

[0107]



10

15

20

50

[36] The pull-on absorbent article according to any one of subjects [33] to [35],
wherein following relational expressions (15) and (16) are satisfied.

Pazy =Pas, Qa =Qasr ... (15)
Pps=Pps, Qey =Qss ... (16)

[37]  The puil-on absorbent article according to —any one of subjects [33] to [36],

wherein following relational expressions (17) and (18) are satisfied.

4N < QA3’ <23cN ... (].7)
4cN<Qpyr<23cN ... (18)

[38] The pull-on absorbent article according to any one of subjects [33] to [37],
wherein following relational expressions (19) and (20) are satisfied.

Py >Pas, Ppar > Ppa: ... (19)
Pay > Pas, Pe2 > Pre ... (20)

[39]  The pull-on absorbent article according to any one of subjects [33] to [38], -
wherein the rear extension portion includes a lower extension portion B5” which is
extended further toward the crotch portion than the rear corresponding portion, the
lower extension portion has stretchability in the article lateral direction owing to an
clastic member arranged in the article lateral direction, and a following relational
expression (21) is satisfied under definitions that Pgs- denotes a contraction stress in the
article lateral direction per umit length in the article longitudinal direction and Qgs
denotes a contraction stress in the article lateral direction per single elastic member

respectively of the lower extension portion.
Ratio (PB4’/PBs=) > Ratio (Qps/Qss), Ratio (Ppe/Pps) > 1 ... (21)

[40]  The pull-on absorbent article according to any one of subjects [33] to [39],

wherein an arrangement interval in the article longitudinal direction of the elastic
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members in the second and third regions A2°, A3’ and the front extension portion A4’ of
the front panel is smaller than an arrangement interval in the article longitudinal
direction of the elastic members in the first region A1 of the front panel.

[41]  The pull-on absorbent article according to any one of subjects [33] to [40],
wherein an arrangement interval in the article longitudinal direction of the elastic
members in the second and third regions B2’, B3® and the rear corresponding portion
B4’ of the rear panel is smaller than an arrangement interval in the article longitudinal
direction of the elastic members in the first region B1’ of the rear panel.

[42]  The pull-on absorbent article according to any one of subjects [33] to [41],
wherein the rear extension portion includes a lower extension portion B5® which is
extended further toward the crotch portion than the rear corresponding portion, each of
the rear corresponding portion and the lower extension portion has stretchability in the
article lateral direction owing to a plurality of elastic members arranged in the article

lateral direction, and an arrangement interval in the article longitudinal direction of the

elastic members-in the rear corresponding portion is larger-than-an arrangement interval

i the article longitudinal direction of the elastic members in the lower extension
portion.

[43] The pull-on absorbent article according to any one of subjects [33] to [42],
wherein the rear extension portion includes a lower extension portion B5’ which is
extended further toward the crotch portion than the rear corresponding portion, each of
the first region of the rear body portion and the lower extension portion has
stretchability in the article lateral direction owing to a plurality of elastic members
arranged in the article lateral direction, and an arrangement interval in the article
longitudinal direction of the elastic members in the lower extension portion is equal to
an arrangement interval in the article longitudinal direction of the elastic members in the
first region of the rear body portion.

[44]  The pull-on absorbent article according to any one of subjects [33] to [43],
wherein a stretchable portion in which two sheets are mutually joined at a number of
discretely-formed joint portions and in which each elastic member is amranged to pass
between joint portions being adjacent in the article longitudinal direction is arranged at
the body portion and the extension portion of each of the front panel and the rear panel.
[45]  The pull-on absorbent article according to any one of subjects [1] to [44],

wherein the pull-on absorbent article is a disposable pull-on diaper for an infant.
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Examples
[0108]
In the following, the present invention will be described more specifically with

examples. Here, the present invention is not limited by the following disclosure.

[0109]
[Example 1 and comparison examples 1 and 2]

Underwear-type disposable diapers shaped as illustrated in FIGs. 1 and 2 were
prepared as each portion having a contraction stress indicated in table 1 and elastic
members in table 1 being arranged at a front panel and a rear panel under conditions in
table 1. A Spandex continuous-length elastic body was adopted as each of the elastic
members.

" In tables 1 and 2, a mark of “T indicates being the same as the above.
Further, the length .5 in direction X of the front extension portion 21a in the diaper of
example 1 was set to a half of the length L6 in direction X of the rear extension portion
21b (being the same as the length 161 in direction X of the upper rear extension portion
B4). Comparison examples 1 and 2 were prepared similarly to the above. A
contraction stress of each portion denotes a contraction stress per unit length (10 mm) in

the diaper longitudinal direction.
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[0110]
[Table 1-1] (continued)
Length of Elastic member
regeiacacr}ll in Arrangement Contraction
Region segment direction Thickness interval Stretch rate stress
X
mm dtex mm Magnification cN/10 mm
First region Al 40 310 6.5 3.0 16.9
Second region A2 T 940 t t 35.3
Upper half
5}:::: portion A31 20 310 T 1 13.9
member Third region A3 Lov_"cr half 1 620 1 4 26.1
portion A32
Total 40 310/620 T T 20.0
Upper front extension poriion A4 25 620 T T 26.1
Example 1 First reglon Al 40 310 T T 16.9
Second region A2 T 940 T T 353
Upper half A
R shoat portion A31 20 310 + i 13.9
Third region A3 Lower half
member portion A32 T 620 T T 26.1
- - - Total - - | —40— |3 10620 - - — - —— T - - —20.0-- | -
Upper rear extension portion B4 25 620 T 1. 26.1
Lower rear extension portion BS T 310 T T 13.9
First region Al 40 310 T T 16.9
Second region A2 T 620 T T 26.1
Front Upper half 20 620 1 0 26.1
______ sheet portion A31
member Third region A3 Lmyer half 1 620 2 1 26.1
portion A32
Total 40 620 T T 26.1
Upper front extension portion A4 25 620 T T 26.1
Example 2 First region Al 40 310 T T 16.9
Second region A2 T 620 T T 26.1
Upper half 20 620 T T 26.1
portion A3l
Rear shoot | ry:d region A3 | Lower hall
mermber & . ) 620 T ) 26.1
portion A32
Total 40 620 T T 26.1
Upper rear extension portion B4 25 620 T T 26.1
Lower rear extension portion B3 T 310 T T 13.9




54

[Table 1-2]
First region Al 40 310 T T 16.9
Second repion A2 T 940 T T 35.3
Front Upper hatf 20 310 0 + 13.9
sheet portion A31
member | JhirdregionA3 | Lower half + 240 ) 1 353
portion A32
Total 40 310/940 T T 24.6
c i Upper front extension portion Ad 25 310 T T 13.9
:;:;"’Iae ';’e First region Al 40 310 T T 169
P Second region A2 T 940 T T 35.3
Upper half 20 310 1 1 13.9
Rear sheet portion A31
Third region A3 Lower half
member portion A32 T 040 ki T 353
Total 40 310/940 T T 24.6
Upper rear extension portion B4 25 310 * T 13.9
Lower regr extension portion B3 T 310 1T T 13.9
First region Al 40 310 T T 16.9
Second region A2 T 040 T T 353
Front Upper half 20 310 T t 13.9
sheet portion A31
member Third region A3 Lovyer half 1 310 1 1 13.9
portion A32
Total 40 310 T T 3.9
c " Upper front extension portion A4 25 310 T T 13.9
:x’zgarfege First region Al 40 310 T T 16.9
P Second region A2 T 940 T T 353
Uppor half 20 310 1 t 13.9
Rear sheet portion A31
member Third region A3 Lovycr half + 110 1 1 13.9
portion A32
Total 40 310 T T 13.9
Upper rear extension portion B4 25 310 T T 13.9
Lower rear extension portion B5 T 310 T T 13.9
[0111}
[Evaluation]
The prepared disposable pull-on diapers were evaluated with the following
5 method on (1) resistance to slip-drop and (2) resistance to rubber imprint about thighs.

10

Table 2 indicates the result of the above.

[0112]

(1) Resistance to slip-drop
Simulated urine of 240 g (assumption of awake conditions) was poured into a

diaper of cach of examples 1 and 2 and comparison examples 1 and 2 worn to a
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dynamic baby model corresponding to one to two years old. Comparison was
performed on slip-drop amounts about thighs after motion of 30 minutes. A length
from an intersection point between the groin and a tragus vertical line (groin side point)
to a side seal lower end of a diaper was measured as the slip-drop amount about thighs.

(Evaluation reference)
O: Slip-drop amount at thighs being less than 15 mm.
A Ship-drop amount at thighs being 15 mm or more and less than 25 mm.
X Slip-drop amount at thighs Being 25 mm or more.

[0113]
(2) Resistance to rubber imprint about thighs
A diaper of each of examples 1 and 2 and comparison examples 1 and 2 was

_worn to an infant being one to two years old for four to ten hours (in normal usage) and

appearance of rubber imprints was observed.

(Evaluation reference)
O: Level with rubber imprints being hardly seen.
A: Level with rubber imprints being barely-troublesome.
X: Level with sharp rubber imprints being troublesome.

[0114]
[Table 2]
Resistance to slip-drop Rubber imprint about
thighs

Example 1 O O
Example 2 O O
Comparative example 1 AN x
Comparative example 2 p 10

[0115]
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From the results indicated in table 2, it is proved, owing to setting the
contraction stress of the upper rear extension portion B4 and the contraction stress of
the portion corresponding to the upper rear extension portion B4 of the front panel
(upper front extension portion A4) to be larger than the contraction stress of the lower
rear extension portion, that rubber imprints can be prevented from being left at the
vicinity of the waist while effectively preventing diaper slippage without excessive
increase of the stress of the third region where rubber imprints are prone to be left, in

addition to that fit can be improved at the curved buttocks.

[0116]

Further, from comparison between results of examples 1 and 2, it is proved,
owing to setting the stress of the upper extension portion to be equal to the contraction
stress of the lower half portion of the third region, that diaper slippage can be effectively

prevented and rubber imprints can be prevented as well without excessive increase of

the contraction-stress-of the third region where-rubber imprints are prone to-be left; - ———-—-- -

[0117]
[Example 11 and comparative example 11]

Underwear-type disposable diapers generally shaped as illustrated in FIGs. 6 to
9 were prepared as each portion having a contraction stress indicated in table 3 and
elastic members in table 3 being arranged at a front panel and a rear panel under
conditions in table 3. A Spandex continuous-length elastic body was adopted as each
of the elastic members.

In table 3, a mark of “T” indicates being the same as the above. Further, the
length L5 in direction X of the front extension portion 21a (A4’) in the diaper of
example 11 was set to a half of the length L6 in direction X of the rear extension portion

21b.  Further, comparative example 11 was also set similarly to the above.
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[0118]
[Table 3]
Length of Elastic member .
. Contraction
each Contraction
region in " | Arrangement stress per unit stress per
Region segment . Thickness R Stretch rate single elastic
direction interval length
X member
mm diex mm Magnification | (cN/10mm) {cN/strip)
First region A1’ 37 310 6.5 3 Par 19.1 | Qarr | 1L5
Front Se°°‘f;,"g’°“ 37 620 4 0 P | 356 | Qu | 142
sheet . : )
member 1‘:::::5: ::Sii 37 470 T T Par | 250 | Qap | 116
portion Ad’ 25 T T t Pay | 290 | Que | 116
First region B1’ 37 310 6.3 t Parr | 19.1 | Qg | 115
Example 11 i
Aemple Se°°'§2r,eg’°“ 37 620 4 1 Por | 356 | Qur | 142
Rear Third region B3* 37 470 T T Pay | 290 | Qas 11.6
sheet Rear
— —|--member- [—- comesponding— -|- ~ --25 - —-|- = T~ —|mr e o P |- P - —29:0 - Qe |16
portion B4*
Lower extension
portion BS’ 25 470 6.5 T Pas | 17.8 | Qas | 116
First region A1’ 37 310 6.5 i Payr 19.1 Qur 11.5
Second regi
Front "‘“"';\;,eg“’“ 37 940 0 1 Par | 365 | Qur | 237
..... cheet . - ’ LA
member ‘II‘:l':;rdtr:gtl::; f 37 620 T T Pay | 269 | Qur | 173
Nt CX{ension
g 2 , .
portion A4 25 + T 1l Par | 269 | Qae | 175
Comparative FSIS:OI:f::n f,rl, 37 310 t T Py 19.1 | Quy 11.5
example 11 B & 37 040 0 t Py | 365 | Qur | 237
Rear Third region B3 37 620 T T Ppy | 269 | Qpy | 17.5
sheet Rear
member | corresponding 25 + t T Poy | 269 | Que | 175
portion B4’
Lower extension
portion BS’ 25 T T T Pass | 269 | Qe | 175
Arrangement interval: Length from the center of an elastic member to the center of an adjacent elastic
mcmber.
Streich rate: Stretch magnification as an unstretched state being denoled by one,
[0119]
Table 4 indicates ratios among the respective contraction stresses in example 11
5 and comparative example 11.
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[0120]
[Table 4]
Ratio between confraction siresses
.. . (Pa/Parr) 1.52
Ratio in expression (11
prossion (11 (Qu/Qur) Lol
, ) 52
Ratio in expression (12) (Pey/ Pay) .
Ex Q3 Qp17) 1.01
xample 11 PaslPar) - 152
Ratio in expression (I3 A4 AL :
pression (13) (Qp/Qar) 101
. . (PpefPp1) 1.52
Ratio in expression (14
pression (19 Qe 101
e e . (PM',PM') 1.41
Ratio in expression (i1
pression (11 (QusQuy) 152
.. . (Pp2/Ps1) 1.41
Rati
Comparative atio in expression (12) T (Qux/Qur) 152
examp]e 11 . . . (PAd‘/PA]') 1.41
Ratio in expression (13
? a2 (QasQar) 1.52
o , (Ppa/Pyy) 1.41
Ratio in expression (14
pression (14 (Qs/Qnr) 152
[0121]
[Evaluation] .
5 The prepared disposable pull-on diapers were evaluated with the following

method on (1) resistance to slip-drop and (2) resistance to rubber imprint about thighs.

Table 5 indicates the result of the above.

[0122]
[Table 5]
Resistance to slip-drop Rubber imprint about thighs
Example I1 O (@]
Comparative example 11 : o ' X
10 [0123]

~ From the results indicated in table 5, it is proved, according to the diaper (in
particular, a pull-on absorbent article satisfying the abovementioned relational
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expressions (11) to (14)) of example 11 of the present invention, that pressing imprints
of the elastic members are less likely to be left and a burden to skin is small with
excellent skip-drop preventing characteristics while being a pull-on absorbent article
having the external material divided into the front panel and the rear panel.

Industrial Applicability
[0124]

A pull-on absorbent article of the present invention excellently covers the
buttocks and causes less slip-drop and appearance worsening while worn as being a
pull-on absorbent article capable of being effectively manufactured with an external
material divided into a front panel and a rear panel.

[0125]
Further, according to a pull-on absorbent article of the present invention, in

particular, a pull-on absorbent article satisfying the abovementioned relational

expressions {11) to (14), pressing imprints of elastic members are less likely to be left

and a burden to skin is small.
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CLAIMS

1. A pull-on absorbent article baving a waist opening and a pair of leg openings,
comptising: '
a rectangular front panel adapted to be worn around a wearer’s front;
a rectangular rear panel adapted to be worn around a wearer’s rear; and
an absorbent assembly fixed to the front panel and the rear panel so as to bridge
them,
wherein each of the front panel and the rear panel includes
a body portion which includes side seals located at both lateral sides of
the panels; and
an extension portion which is extended from the body portion toward a
crotch portion and which has no side seals at both lateral sides of the
pangls,
each of the body portion and the extension portion of the front panel and the
body portion, an upper rear extension portion, and a lower rear extension portion of the
rear panel has stretchability in the article lateral direction while the extension portion of
the rear panel is sectionalized into the upper rear extension portion and the lower rear
extension portion by bisecting the extension portion of the rear panel in the article
longitudinal direction, and '
each of the upper rear extension portion and a portion of the front panel
corresp011ding to the upper rear extension portion has a larger contraction stress in the
article lateral direction per unit length in the article longitudinal direction than a

contraction stress of the lower rear extension portion.

2. The pull-on absorbent article according to claim 1, wherein a lower half portion
of a third region of each of the front panel and the rear panel has a confraction stress in
the article width direction per unit lengtlk in the article longitudinal direction being
larger than a contraction stress of a first region and being smaller than a contraction
stress of a second region, while the body portion is sectionalized into three regions by
trisecting the side seal in the article longitudinal direction to be the first region, the

second region, and the third region sequentially from a side close to the waist opening.
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3. The pull-on absorbent article according to claim 1 or claim 2, wherein the
upper rear extension portion and/or a portion of the front panel corresponding to the
upper rear extension portion have a contraction stress in the article lateral direction per
unit length in the article longitudinal direction being smaller than a contraction stress of
the second region of the rear panel and/or the front panel, while the body portion is
sectionalized into three regions by trisecting the side seal in the longitudinal direction to
be the first region, the second region, and the third region sequentially from a side close

to the waist opening.

4. The pull-on absorbent article according to any one of claims 1 to 3, wherein the
upper rear extension portion and/or a portion of the frout panel corresponding to the
upper rear extension portion have a contraction stress in the article lateral direction per
unit length in the article longitudinal direction being equal to a contraction stress of a
lower half portion of the third region of the rear panel and/or the front panel, while the
longitudinal direction to be the first region, the second region, and the third region

sequentially from a side close to the waist opening.

5. The pull-on absorbent article according to any one of claims 1 to 4, wherein the
extension portion of the rear panel is longer than the extension portion of the front

panel.

6. The pull-on absorbent article according to any one of claims 1 to 5, wherein a
stretchable portion in which two sheets are mutnally joined at a number of
discretely-formed joint portions and in which each elastic member is amanged to pass
between joint portions being adjacent in the article longitudinal direction is arranged at
the body portion and the extension portion of each of the front panel and the rear panel.

7. The pull-on absorbent article according to any one of claims 1 to 6,

wherein a joint region in which the two sheets are joined with adhesive is
arranged at both side edges of each of the front panel and the rear panel or the vicinity
thereof, and

the joint region includes a portion having a larger width at a boundary region
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between the body portion and the extension portion than other portions.

8. The pull-on absorbent article according to any one of claims 1 10 7,

wherein the front panel and the rear panel include front and rear body portions
including side seals at both lateral sides and front and rear extension portions extended
respectively from the front and rear body portions toward the crotch portion having no
side seals at both lateral sides,

the rear extension portion has a length in the article longitudinal direction being
the same as or larger than that of the front extension portion,

each of the front body portion, the front extension portion, the rear body
portion, and a rear corresponding portion of the rear extension portion corresponding to
the front extension portion has stretchability in the article lateral direction owing to each
elastic member arranged in the article lateral direction, and

following relational expressions (11) to (14) are satisfied under definitions that
P, ~Pas denote contraction stresses in the article lateral direction per unit length in the
article longitudinal direction and Qa;~Qas denote contraction stresses in the article
lateral direction per single elastic member respectively of first to third regions Al’ to
A3 and the front extension portion A4’ of the front panel, while the front body portion
is sectionalized into three regions by trisecting the side seal in the article longitudinal
direction to be the first region Al’, the second region A2’, and the third region A3’
sequentially from a side close to the waist opening and definitions that Pp;~Pps: denote
contraction stresses in the article lateral direction per unit length in the article
longitudinal direction and Qg~Qps denote conftraction stresses in the article lateral
direction per single elastic member respectively of first to third regions B1° to B3’ and
the rear corresponding portion B4* of the rear panel, while the rear body portion is
sectionalized into three regions by trisecting the side scal in the article longitudinal
direction to be the first region B1’, the second region B2, and the third region B3’
sequentiailly from a side close to the waist opening,.

Ratio (Paz/Par) > Ratio (Qa3/Qar), Ratio (Paz/Par)>1 ... (11)
Ratio (Pp3/Pp1’) > Ratio (Qg3+/Qgy1’), Ratio (Pes/Perr)} > 1 ... (12)
Ratio (Pa¢/Par’) > Ratio (Qae/Qar), Ratio Pae/Par) > 1 ... (13)
Ratio (Pps/P517) > Ratio (Qea/Qp1), Ratio (Pps/Pr1r) > 1 ... (14)
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2. The pull-on absorbent article according to claim 8, wherein following relational

expressions (15) and (16) are satisfied.

Ppz =Pag, Qazr=Qas ... (15)
Ppy=Pps, Q3 =Qss ... (16)
10. The pull-on absorbent article according -to claim 8 or claim 9, wherein

following relational expressions (17) and (18) are satisfied.

4eN<Qar<23eN ... (17)
4cN<Qp3'<23cN ... (18)
11. The pull-on absorbent article according to any one of claims 8 to 10, wherein

- following relational expressions-(19) and-(20) are satisfied.— -~ — -

Par>Pav, Ppr>Ppy ... (19)
Paz' > Pag, Py > I_’B4’ e (20
12 The pull-on absorbent article according to any one of claims 8 to 11,

wherein the rear extension portion includes a lower extension portion B5’
which is extended from the rear corresponding portion toward the crotch portion, the
lower extension portion has stretchability in the article lateral direction owing to an
elastic member ar;anged in the article lateral direction, and

a following relational expression (21) is satisfied .under definitions that Pgs:
denotes a contraction stress of the lower extension portion in the article lateral direction
per unit length in the article longitudinal direction and Qgs: denotes a coniraction stress
in the article lateral direction per single elastic member respectively of the lower

extension portion. N
Ratio (Ppe/Pps7) > Ratio (Qp4/Qes?), Ratio (Pas-/Prs) > 1 ... (21)

13. The pull-on absorbent article according to any one of claims 8 to 12, wherein
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an arrangement interval in the article longitudinal direction of the elastic members in the
second and third regions A2’, A3’ and the front extension portion A4’ of the front panel
is smaller than an arrangement interval in the article longitudinal direction of the elastic

members in the first region A1’ of the front panel.

14. The pull-on absorbent article according to any one of claims 8 to 13, wherein
an arrangement interval in the article longitudinal direction of the elastic members in the
second and third regions B2’, B3* and the rear corresponding portion B4 of the rear
panel is smaller than an arrangement interval in the article Jongitudinal direction of the

elastic members in the first region B1’ of the rear panel.

15. The pull-on absorbent article according to any one of claims 8 to 14,

wherein the rear extension portion includes a lower extension portion B5®
which is extended from the rear corresponding portion toward the crotch portion,

each of the rear corresponding portion and the lower extension portion has
stretchability in the article lateral direction owing to a plurality of elastic members
arranged in the article lateral direction, and

an arrangement interval in the article longitudinal direction of the elastic
members in the rear corresponding portion is larger than an arrangement interval in the

article longitudinal direction of the elastic members in the lower extension portion.

16. The pﬁll—on absorbent article according to any one of claims 8 to 15,

wherein the rear extension portion includes a lower extension portion B5’
which is extended from the rear corresponding portion toward the crotch portion,

each of the first region of the rear body portion and the lower extension portion
has stretchability in the article lateral direction owing to a plurality of elastic members
arranged in the article lateral direction, and

an arrangement interval in the article longitudinal direction of the elastic
members in the lower extension portion is equal to an arrangement interval in the article

longitudinal direction of the elastic members in the first region of the rear body portion.

17. The pull-on absorbent article according to any one of claims 8 to 16, wherein a
stretchable portion in which two sheets are mutually joined at a number of
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discretely-formed joint portions and in which each elastic member is arranged to pass
between joint portions being adjacent in the article longitudinal direction is arranged at
the body portion and the extension portion of each of the front panel and the rear panel.



