
;e3e,d6T,tE 1 2 9 0 C T 2002  ABSORBENT ARTICLE 1. Field of the Invention
The present invention relates mainly to an absorbent article for absorbing
and retaining a liquid waste such as menstrual blood and, more
particularly, to an absorbent article having leakage preventing side walls
on the two widthwise sides of the liquid receiving side. 2. Related art In
the prior art, there have been a variety of absorbent articles including a
sanitary napkin, a urine absorbing pad and a disposable diaper. These
absorbent articles are demanded, when worn, for absorbing the liquid waste
reliably in liquid absorbing layers so that the liquid waste may not leak
to the outside of the absorbent articles . For this purpose, there is an
absorbent article which is provided on the surface of the liquid receiving
side with leakage preventing side walls extending longitudinally on the two
widthwise sides. In the general structure of the leakage preventing side
walls of the prior art, a longitudinally extending unstretchable
hydrophobic sheet is jointed to the top sheet of the absorbent article, and
an elastic member extending longitudinally of the absorbent article is
jointed to the hydrophobic sheet. By the elastic shrinking force in the   r
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290CT2~ longitudinal direction of the elastic member, a curving force in
the longitudinal direction is applied to the absorbent article, and the
leakage preventing side walls are raised to the liquid receiving side of
the absorbent article so that the menstrual blood or the like may be
prevented from leaking sideways. In the leakage preventing side walls in
which longitudinally extending elastic members are attached to the
unstretchable hydrophobic sheet, however, this hydrophobic sheet is
irregularly wrinkled by the longitudinal elastic shrinking forces of the
elastic members. If the unstretchable hydrophobic sheet thus has many
irregular wrinkles in which the ridges and valleys are individually
extended in the widthwise direction and are repeated in the longitudinal
direction, the leakage preventing side walls acquire a high bending
rigidity in the widthwise direction so that they become planar in the
widthwise direction. Then, the leakage preventing side walls hardly follow
the shape of the skin surface of a wearer so that the wearer feels a sense
of discomfort. If a high external force acts on the portion where the
bending rigidity in the widthwise direction is high, moreover, the leakage
preventing side walls are collapsed in the widthwise direction so that they
remain broken to fail to restore their original shapes. As a result, the
contact of the leakage preventing side walls with the wearer's skin is   'l
9 0 C'~ ~00~ 3 easily deteriorated to cause a sideway leakage. If the
ridges and valleys of the irregular wrinkles are individually extended in
the longitudinal direction and are repeated in the widthwise direction, or
if the ridges and valleys of the wrinkles are individually extended
obliquely with respect to the longitudinal and widthwise directions, on the
other hand, the hydrophobic sheet being subjected to the elastic shrinking
force is rounded or irregularly folded on the liquid receiving side of the
absorbent article being worn. Then, the contact between the leakage
preventing side walls and the wearer's skin becomes unstable to form a
clearance easily between the leakage preventing side walls and the skin. In
this case, the sideway leakage cannot be completely prevented. SUMMARY OF
THE INVENTION The invention has an object to provide an absorbent 



article which is enabled to curve the leakage preventing side walls easily
in the widthwise direction to form a threedimensional stereoscopic shape
according to the shape of the skin of a wearer, by forming regions having a
high bending rigidity in the widthwise direction, in advance in the leakage
preventing side walls to be subjected to a shrinking force by elastic
members and by making a rigidity difference in the widthwise direction.   2
9 O CT 2002 4 According to an aspect of the invention, there is provided an
absorbent article comprising: a main body including a support sheet, a
liquid absorbing layer laid on the support sheet, and a liquid-permeable
sheet provided on a liquid receiving side of the main body and covering the
liquid absorbing layer; and leakage preventing side walls provided on two
sides of the main body lying opposite one another in the widthwise
direction and extending in the longitudinal direction, to have root ends
jointed to the surface of the liquid receiving side and to have free ends
positioned apart from the surface of the liquid receiving side, wherein
each leakage preventing side wall includes: a nonwoven fabric comprising
thermoplastic fibers; and an elastic member for exhibiting an elastic
shrinking force in the longitudinal direction, wherein the nonwoven fabric
is provided with: at least two rigid regions having corrugations, ridges
and valleys of which are individually extended in a direction from the root
end to the free end of the leakage preventing side wall and are repeated
regularly in the longitudinal direction; and a rigid boundary portion in
which the corrugations are discontinuous and which is extended in the
longitudinal direction midway between the root end and the free end of the
leakage preventing side wall. In the invention, the nonwoven fabric making
the leakage preventing side wall contains the thermoplastic fibers and is
29ocT2~ 5 pressure/heat-shaped to form the regular corrugations. The ridges
and valleys of the corrugations are individually extended in the widthwise
direction on the leakage preventing side wall so that the rigid regions
having the corrugations are higher in the widthwise bending rigidity.
Therefore, the rigid regions are not extremely bent by an external force
but can keep the extended state in the widthwise direction. Since the rigid
boundary portion is formed midway between the root end and the free end,
however, the leakage preventing side wall can be easily bent and deformed
in the widthwise direction across the rigid boundary portion. Therefore,
the leakage preventing side walls can be easily curved in the widthwise
direction according to the curved shape of the skin of the wearer so that
they can take the three-dimensional stereoscopic shapes easily. As a
result, the leakage preventing side walls can come into close contact with
the skin to prevent the sideway leakage effectively. In the invention,
since the leakage preventing side walls are made of the nonwoven fabric,
they are sufficiently soft. If the corrugations are given a pitch as fine
as 0.3 to 1.5 mm or more preferably about 0 . 5 to 1. 0 mm, moreover, the
leakage preventing side walls come into soft abutment against the skin so
that the wearer hardly feels the sense of discomfort. For example, midway
between the root end and the free end of the leakage preventing side wall,
there is formed a   2 9 0 CT 2002 6 band-shaped region in which the
nonwoven fabric is not 



corrugated or is corrugated lower than the corrugations and which is
extended in the longitudinal direction, and a boundary line between the
corrugations and the band-shaped region is the rigid boundary portion. The
leakage preventing side wall may have the elastic member attached to the
free end but not to the vicinity of the rigid boundary portion. In an
alternative, the leakage preventing side wall may have the elastic member
attached to the vicinity of the rigid boundary portion but not to the free
end. In another alternative, the leakage preventing side wall may have two
elastic members attached to the free end and the vicinity of the rigid
boundary portion, respectively. In this case, it is preferred that the
elastic member at the free end has a higher elastic shrinking force than
that of the elastic member in the vicinity of the rigid boundary portion.
The leakage preventing side wall may be made to have at least two sheet
portions either by folding a single nonwoven fabric, as extending from the
root end, back at the free end to the root end, or by jointing a plurality
of nonwoven fabrics, as individually extending from the root end, to one
another in the longitudinal direction at the free end or another region,
and the rigid regions and the rigid boundary portion may be formed in the
individual sheet portions at the same positions   2 g D CT 2002  of the
leakage preventing side wall. Since the leakage preventing side wall is
made of the two sheet portions of the nonwoven fabric, its leakage
preventing effect as well as its rigidity in the rigid regions can be
enhanced, and the leakage preventing side wall can be softly deformed
across the rigid boundary portion. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1
is a perspective view showing a sanitary napkin 



as an absorbent article according to a first embodiment of the invention;
Fig. 2 is a perspective view showing a portion of the sanitary napkin shown
in Fig. 1 and including a section taken along line II - II; Fig. 3 is a
section of the sanitary napkin shown in Fig. 2; Fig. 4 is a sectional view
showing a modification of the sanitary napkin shown in Fig. 2; Fig. 5 is a
perspective view showing a portion of a modification of the sanitary napkin
shown in Fig. 2 and including a section; Fig. 6 is a section of the
sanitary napkin shown in Fig. 5; Fig. 7 is a section showing a modification
of the sanitary napkin shown in Fig. 2;    8 Fig. 8 is an enlarged
perspective view showing a free end portion of a side wall sheet; Fig. 9 is
a perspective view of shaping rolls for forming 



the side wall sheet; Figs . 10A and 10B are developed perspective views of
the shaping faces of the shaping rolls shown in Fig. 9; Figs . 11A and 11B
are enlarged sections taken along lines A - A and B - B of Fig. 10H; Fig.
12 is an enlarged perspective view of a portion of the side wall sheet
which is provided with corrugations, a band-shaped region and rigid
boundary portions; and Fig. 13 is a perspective view showing a portion of a
second embodiment of the side wall sheet. DESCRIPTION OF THE PREFERRED
EMBODIMENTS The invention will be described with reference to the
accompanying drawings. Fig. 1 is a perspective view showing a sanitary
napkin as an absorbent article according to a first embodiment of the
invention and taken from a liquid receiving side; Fig. 2 is a perspective
view showing a portion and including a section taken along line II - II of
Fig. 1; Fig. 3 is a section of a leakage preventing side wall shown in Fig.
2; and Fig. 8 is an enlarged perspective view showing a portion of a free
end portion of the side wall sheet. A sanitary napkin 1, as shown in Figs.
1, 2 and 3, is   2 9 0 CT 2~'~ 9 constructed to have a main body including:
a support sheet 2 for confronting an external wear such as an underwear; a
liquid absorbing layer 3 positioned on the side of the wearer for absorbing
the liquid waste; and a liquid-permeable sheet 4 for covering the surface
of the liquid receiving side of the liquid absorbing layer 3. Side end
portions 4a of the liquidpermeable sheet 4 lying opposite one another in
the widthwise direction (or a direction X) are jointed onto the surface of
the support sheet 2 on two sides of the liquid absorbing layer 3. On the
two side portions of the sanitary napkin 1 lying opposite one another in
the widthwise direction (or the direction X ) , there are provided a pair
of leakage preventing side walls 5 and 5 which extend in the longitudinal
direction ( or a direction Y ) . In this embodiment, the individual leakage
preventing side walls 5 and 5 are made of one side wall sheet 6. 



The side wall sheet 6 is made of a hydrophobic nonwoven fabric. This side
wall sheet 6 is jointed at its one end portion 5a onto the support sheet 2
and the side end portion 4a of the liquid-permeable sheet 4. The side wall
sheet 6 is extended away from the support sheet 2 to form one root end 5b
of the side wall 5 on the side end portion 4a of the liquid-permeable sheet
4 and is then folded back to form a free end 5c of the side wall 5.
Moreover, the side wall sheet 6 is returned to   Q 9 O CT 2002 to the
support sheet 2 and is so jointed at its other end portion 5e to the upper
face of the support sheet 2 that another root end 5d of the side wall 5 is
formed and jointed onto the side end portion 4a of the liquid-permeable
sheet 4. Therefore, the leakage preventing side wall 5 has a double
structure in which the two folded portions (or inner and outer sheet
portions) of the side wall sheet (of the nonwoven fabric) 6 are overlaid in
the widthwise direction (or the direction X) . As shown in Fig. 8, the side
wall sheet 6 is formed with corrugations 7. These corrugations 7 have
ridges 7a and valleys 7b repeated in the longitudinal direction (or the
direction Y ) . The ridges 7a and the valleys 7b are individually extended
in the direction from the root ends 5b and 5d to the free end 5c of the
leakage preventing side wall 5. As shown in Figs. 2, 3 and 8, moreover, the
side wall sheet 6 is formed with band-shaped regions 8 and 8a, which are
extended in the longitudinal direction (or the direction Y). In the
band-shaped regions 8 and 8a, the side wall sheet 6 is never corrugated or
is corrugated lower than the aforementioned corrugations to have a smooth
or relatively smooth surface. Alternatively, the band-shaped regions 8 and
8a may be formed by crushing the corrugations 7 completely or to some
degree. The side wall sheet 6 is folded back at the band-shaped portion 8
to form the free end 5c of the leakage preventing side wall 5. To this free
end 5c, moreover, there is internally jointed   2 g D CT 2~0~ 11 an elastic
member 9. On the other hand, the band-shaped regions 8a are so formed on
the leakage preventing side wall 5 midway between the root ends 5b and 5d
and the free end 5c as to extend continuously in the longitudinal
direction. However, these band-shaped regions 8a may be extended
intermittently at an interval in the longitudinal direction. As shown in
Fig. 3, the corrugations 7 and the band-shaped regions 8a are formed 



at substantially equal height positions individually on the inner and outer
sheet portions of the side wall sheet 6 ( i.e. , the two folded portions of
the side wall sheet 6 folded back at the free end 5c ) composing the
leakage preventing side wall 5. Here, at the band-shaped regions 8a, the
inner and outer sheet portions of the side wall sheet 6 may contact each
other, as shown in Fig. 3, or may not contact each other, as shown in Fig.
2. In this leakage preventing side wall 5, the regions where the numerous
corrugations 7 are regularly formed are rigid regions which have a higher
bending rigidity in the direction from the root ends 5b and 5d to the free
end 5c ( in the widthwise direction or the direction X). On the other hand,
the band-shaped region 8a is a lower rigid region which has a lower bending
rigidity in the direction from the root ends to the free end, as compared
with the aforementioned rigid regions   Q g O CT 2002 12 having the
corrugations 7. Moreover, a rigid boundary portion 11 is located on the
boundary line between the rigid region having the corrugations 7 and the
lower rigid region ( or the band-shaped region 8). Where the leakage
preventing side wall 5 is formed of the two folded portions of the side
wall sheet 6, as shown in Figs. 2 and 3, the rigid boundary portions 11 are
preferably formed at the same positions of the two folded portions of the
side wall sheet 6. The side wall sheet 6 is made of a nonwoven fabric
having no or little stretchability by itself, but is corrugated at 7, so
that it is allowed to exhibit a little elastic shrinking force in the
longitudinal direction (or the direction Y) by the extension and shrinkage
of the corrugations 7. Since the free end 5c is provided with the elastic
member 9, on the other hand, a strong elastic shrinking force acts in the
longitudinal direction (or the direction Y) upon the free end 5c. At the
two end portions of the sanitary napkin 1 lying opposite one another in the
longitudinal direction (or the direction Y), as shown in Fig. 1, the
leakage preventing side walls 5 are jointed to the surface of the liquid
receiving side of the main body while falling down outwardly in the
widthwise direction. By the elastic shrinking force in the direction Y of
the elastic members 9, therefore, the sanitary napkin 1 is so curved that
its liquid receiving side is recessed in the longitudinal direction (or the
direction Y), and the leakage   Q 9 OCT 13 preventing side walls 5 are
raised at their free ends 5c apart from the support sheet 2 . Here in the
embodiment shown in Figs . 2 and 3, the leakage preventing side walls 5 and
5 are so obliquely raised that the free ends 5c are directed outwardly in
the widthwise direction with respect to the root ends 5b , and 5d. In the
side wall sheets 6 forming the leakage preventing side walls 5 of this
sanitary napkin 1, the portions having the corrugations 7 are the rigid
regions where the bending rigidity becomes higher in the direction from the
root ends 5b and 5d to the free end 5c, but the lower rigid regions, i.e.,
the band-shaped regions 8a and the rigid boundary portions 11 are formed in
the midway regions between the root ends 5b and 5d and the free ends 5c.
Therefore, the leakage preventing side walls 5 are easily folded and
deformed in the directions (i) and (ii) in Fig. 3 across the band-shaped
regions 8a or the rigid boundary portions 11. On the other hand, the
leakage preventing side walls 5 



can be made soft and deformable in the longitudinal direction (or the
direction Y) in which the corrugations 7 are arrayed. Therefore, the
leakage preventing side walls 5 can be freely deformed as a whole while
following the three-dimensional stereoscopic shape according to the shape
of the crotch of a wearer's body. In the rigid regions having the
corrugations 7, moreover, the bending rigidity is so high as to apply a
force   2 9 O CT 2002 14 to keep the planar shape. There is eliminated a
disadvantage that the leakage preventing side walls 5 are irregularly
folded or folded back to fail to restorations at the portions having the
corrugations 7 other than the band-shaped regions 8a and the rigid boundary
portions 11. Therefore, the leakage preventing side walls 5 easily contact
with the wearer' s skin in accordance with the surface shape of the skin so
that the clearance from the skin is hardly formed to enhance the sideway
leakage preventing effect. In addition, since the side wall sheets 6
forming the leakage preventing side walls 5 are made of the nonwoven
fabric, and the pitch of the corrugations 7 are as fine as no less than 0.3
mm and no more than 1.5 mm, preferably no less than 0.5 mm and no more than
1.0 mm, the leakage preventing side walls 5 softly contact with the skin.
Moreover, the leakage preventing side walls 5 are easily deformable into
the three-dimensional stereoscopic shape, as described above, so that the
wearer hardly feels the sense of discomfort when the leakage preventing
side walls come into abutment against the skin. The menstrual blood, as
received on the liquid receiving side of the sanitary napkin 1, is absorbed
through the liquid-permeable sheet 4 by the liquid absorbing layer 3. When
the menstrual blood is given to the inner sheet portion ( i. e. , the
portion facing the side of the liquid absorbing layer 3 )   2 g 0 CT 2002
15 of the side wall sheet 6 of the leakage preventing side wall 5, it is
guided on the surface of the side wall sheet 6 along the valleys 7b of the
corrugations 7 onto the liquid-permeable sheet 4. Here in the embodiment
shown, the leakage preventing side wall 5 is jointed on the side end
portion 4a, as extended sideway of the liquid absorbing layer 3, of the
liquidpermeable sheet 4. As described hereinbefore, therefore, the
menstrual blood having migrated over the surface of the side wall sheet 6
to the root end side is fed to the liquid-permeable sheet 4 so that it is
easily led to the liquid absorbing layer 3. In an alternative, the leakage
preventing side walls 5 may be given the structure in which they rise from
the central portion, as located between the two side end portions 4a and 4a
and covering the liquid absorbing layer 3, of the liquid-permeable sheet 4.
With such a structure, also, the menstrual blood having migrated over the
surface of the side wall sheet 6 can be easily absorbed through the
liquidpermeable sheet 4 by the liquid absorbing layer 3. 



Fig. 9 is a view for explaining a heat-pressing step of forming the
corrugations 7 and the band-shaped regions 8a ( and the band-shaped regions
8) on the side wall sheet 6 and simultaneously forming the rigid boundary
portions 11 in the boundary portion between the corrugations 7 and the
band-shaped regions 8a. Here, Fig. 9 shows only one band-shaped region 8a,
but a plurality of band-shaped regions could be   16 ~ g 0 CT 2~
simultaneously formed at a heat-pressing step similar to that of Fig. 9. At
this heat-pressing step, a nonwoven fabric such as a melt-blown nonwoven
fabric formed of or containing thermoplastic fibers is heat-pressed by
clamping it between shaping rolls 21 and 22. These shaping rolls 21 and 22
are turned in directions a and (3 while meshing with each other. The
shaping roll 21 has a shaping face formed on its surface. Fig. 10A develops
and shows the top plan view of the shaping face of the surface of the
shaping roll 21. In the shaping face of the shaping roll 21, there are
stripe embossed shaping ribs 23 and grooves 24 which are extended in the
axial direction of the roll and repeated at a constant pitch in the turning
direction (or the direction a) . At the axial central portion of the
shaping roll 21, there is formed a bulging circumference 25 which continues
to the upper faces of the shaping ribs 23 and is extended continuously in
the turning direction (or the direction a). Fig. 10B develops and shows the
shaping face of the surface of the other shaping roll 22. In the shaping
face of the surface of the shaping roll 22, there are stripe embossed
shaping ribs 26 and grooves 27 which are extended in the axial direction of
the roll and repeated at a constant pitch in the turning direction (or the
direction [3) . At the axial central portion of the shaping roll 22, there
is formed a recessed   



2 9 0 C ~ 2~:. 17 circumference 28 which continues to the bottom portions
of the grooves 27 and is extended continuously in the turning direction (or
the direction (3) . When the shaping rolls 21 and 22 come into meshing
engagement, the shaping ribs 23 of the shaping roll 21 and the shaping ribs
26 of the shaping roll 22 mesh with each other such that the shaping ribs
23 enter the grooves 27 of the shaping roll 22 whereas the shaping ribs 26
enter the grooves 24 of the shaping roll 21. At this time, the bulging
circumference 25 of the shaping roll 21 bites into the recessed
circumference 28 of the shaping roll 22. When a nonwoven fabric 6A is
clamped between the shaping rolls 21 and 22 and is let off as the rolls
turn, as shown in Fig. 9, the corrugations 7, the band-shaped region 8a and
the rigid boundary portions 11 are simultaneously formed by the shaping
faces of the shaping rolls 21 and 22, to thereby form the side wall sheet
6. The side wall sheet 6 is made of a melt-blown nonwoven fabric, an
air-through nonwoven fabric, a spun-bonded nonwoven fabric, a point-bonded
nonwoven fabric, an air-laid nonwoven fabric or the like. However, the side
wall sheet 6 may be made of a laminate material of the nonwoven fabric and
a resin film. These nonwoven fabrics 6A are made of the PE, PP or PET
fibers, or composite synthetic fibers of the core-sheath type of the PE/PP
or PE/PET or of the side-by-side type thereof.   290CT20~ is Fig. 11A is a
section showing the shaping face of the shaping roll 22 and taken along
line A - A of Fig. 10B, and Fig. 11B is a section taken along line B - B of
Fig. 10B. The shaping faces of the shaping rolls 21 and 22 are preferably 



set to a temperature which is lower by 10C to 50C, for example, than the
melting point of the thermoplastic resin making the aforementioned nonwoven
fabric 6A. In Fig. 11A, the array pitch of the shaping ribs 26 in the
turning direction (or the direction ~) is indicated by ~1, and the
exceeding size extending through the shaping ribs 26 and the grooves 27
between the array pitch (31 is indicated by Q32. When the nonwoven fabric
6A is clamped between the shaping rolls 21 and 22 and let off, the nonwoven
fabric 6A is given a shaping distortion of ~ ( ~i2 - ~1 ) /[31 } . This
shaping distortion at this time is set to a value smaller than the rupture
elongation (or rupture distortion) in the let-off direction of the nonwoven
fabric. As a result, the corrugations 7 are formed without rupture on the
nonwoven fabric 6A. If the distance, as taken in the roll axis direction,
of the open end of the recessed circumference 28 is indicated by O1 and if
the exceeding size, as adding the undulations in the widthwise direction,
of the recessed circumference 28 is indicated by 02, as shown in Fig. 11B,
the nonwoven fabric 6A is given a shaping distortion of i(02 - 01)/O1} in
the roll   



2 9 0 CT 202 19 axis direction (or the widthwise direction of the nonwoven
fabric 6A). This shaping distortion is set no more than the rupture
elongation ( or the rupture distortion ) in the widthwise direction of the
nonwoven fabric 6A. Then, the band-shaped region 8a, as extended in the
let-off direction, is formed at the widthwise central portion of the
nonwoven fabric 6A by the shaping rolls 21 and 22, and the rigid boundary
portions 11 are formed at the boundary portions between the corrugations 7
and the band-shaped region 8a. Here, in order to form the rigid boundary
portions 11 by causing no rupture in the nonwoven fabric, the rising angle
B at the two widthwise side portions of the recessed circumference 28 is
preferably at least 90 degrees and at most 135 degrees. Fig. 12 shows the
portion, in which the band-shaped region 8a is formed, of the side wall
sheet 6 in an enlarged scale. In the aforementioned corrugations 7, the
fiber density is higher at the ridges 7a and the valleys 7b and lower at
the side walls 7c. Therefore, the corrugations 7 have cushioning
properties. In the band-shaped region 8a (and the band-shaped region 8 ) ,
the fibers forming the nonwoven fabric 6A are compressed to have a high
fiber density. In the band-shaped region 8a, however, the widthwise bending
rigidity of the side wall sheet 6 is lower than that of the rigid region
where the corrugations 7 are formed.   290CT2~ 20 The density of the higher
density portions of the ridges 7a, the valleys 7b and the band-shaped
region 8a (and the band-shaped region 8) is preferably at about 0.1 g/cm'.
The array pitch ~1, as shown in Fig. 11A, i.e., the pitch of the
corrugations 7 is preferably 0.3 to 1.5 mm or more preferably about 0.5 to
1 mm. The contact feel on the skin of the wearer is improved, if the
corrugations 7 of the short pitch are formed on the shaping faces . On the
other hand, the rising size from the root end 5b to the free end 5c of the
leakage preventing side walls 5 is preferably within a range of 5 to 25 mm.
The elastic member 9 to be attached to the free end 5c of the leakage
preventing side wall 5 can be made of natural rubber, synthetic rubber,
polyurethane or a styrene-butadiene copolymer and can take a shape of
string, filament, film, band (or belt) or the like. Alternatively, the
elastic member 9 can be cut from a stretchable nonwoven fabric such as an
elastic spun-bonded nonwoven fabric or an elastic melt-blown nonwoven
fabric . The paired side wall sheets 6 provided with the elastic member 9
are jointed to the sanitary napkin 1 while being elongated by about 1.2 to
1.8 times. The support sheet 2 is preferably made of a liquidimpermeable
sheet. This support sheet 2 may be exemplified by an air-permeable resin
film, a spun-bonded or spun-laced   'Q g 0 C T 2f02 21 nonwoven fabric made
water-repellent, or a nonwoven fabric having an air-permeable resin film
bonded to the back face. Here, the support sheet 2 is preferably provided
on its back face with both an adhesive layer to be retained on an external
wear such as an underwear and a release sheet for protecting the adhesive
layer before the sanitary napkin is used. 



The liquid-permeable sheet 4 is made of a nonwoven fabric of PE, PP or PET
fibers made hydrophilic or their composite fibers, such as a spun-bonded
nonwoven fabric or a spun-laced nonwoven fabric. Alternatively, the
liquid-permeable sheet 4 is a resin sheet subjected to an opening
treatment. The liquid absorbing layer 3 is made of pulverized pulp or a
mixture of pulverized pulp and a highly water-absorbing polymer, and is
prepared by enveloping the pulverized pulp or the mixture of the pulverized
pulp and the highly waterabsorbing polymer by an absorbent sheet such as
tissue paper. Figs. 4, 5, 6 and 7 show individual modifications of the
leakage preventing side walls 5 which are made of the nonwoven fabric 6A.
In the modification shown in Fig. 4, the side wall sheet 6 made of the
nonwoven fabric 6A is raised from the root end portion 5b and is folded
back at the free end 5c, but the folded-back terminal 5d is terminated in
the vicinity of the free end 5c. Therefore, the leakage preventing side
wall 5 is substantially made of only the inner sheet portion of the   2 9 0
C T 2002 22 side wall sheet 6. In this inner sheet portion of the side wall
sheet 6, moreover, there are formed the corrugations 7, the band-shaped
region 8a and the rigid boundary portions 11. Here, in the case where the
side wall sheet 6 is folded back at the free end 5c so that the leakage
preventing side wall 5 is made of the two folded portions ( inner and outer
sheet portions) of the side wall sheet 6, as shown in Fig. 3, the inner
sheet portion ( i.e. , the folded portion on the lefthand side of Fig. 3)
of the side wall sheet 6, as confronting the liquid absorbing layer 3, may
exclusively have the corrugations 7 and the band-shaped region 8a, but the
outer sheet portion (i.e., the folded portion on the righthand side of Fig.
3) of the side wall sheet 6 may have no corrugation 7 to be substantially
flat. The modification shown in Fig. 5 and sectionally in Fig. 6 is
provided with the leakage preventing side walls 5 having a structure
similar to that shown in Fig. 3. In this leakage preventing side wall 5,
however, another elastic member 9a is disposed in the band-shaped region 8a
at the midway portion thereof, in addition to the elastic member 9 disposed
at the free end 5c. This elastic member 9a also exhibits the elastic
shrinking force in the longitudinal direction ( or the direction Y) like
the foregoing elastic member 9. The elastic members 9 and 9a are
individually extended to the two longitudinal ends of the sanitary napkin 1
shown   2 9 0 C T 2002 23 in Fig. 1 and are jointed together with the two
longitudinal end portions of the leakage preventing side walls 5 to the
surface of the liquid receiving side. In the modification shown in Figs. 5
and 6, therefore, the leakage preventing side walls 5 are given a higher
longitudinal tension at the portions having the elastic members 9a so that
they are easily folded across the higher tensile portions of the elastic
members 9a. In this case, the shrinking force of the elastic members 



9 on the side of the free ends 5c is preferred to be higher than that of
the elastic members 9a. By making the shrinking tension of the elastic
members 9 higher, the free ends 5c having the elastic members 9 are spaced
away from the support sheet 2 on the liquid receiving side by a larger
distance than the midway portions having the elastic members 9a. As a
result, the leakage preventing side walls 5 can keep the standing positions
while bending in the general shape of a letter "L", as shown in Fig. 6. In
the modification shown in Fig. 7, the side wall sheet 6 is folded back at
the free end 5c to form the leakage preventing side wall 5 having the
two-layered structure. However, the elastic member 9 is not disposed at the
free end 5c, but only the elastic member 9a is disposed at the band-shaped
region 8a located at the midway portion of the leakage preventing side wall
5. In this embodiment, the leakage preventing side wall 5 is raised from
the liquid receiving side by the elastic   2 9 O C T 2002 24 shrinking
force of the elastic member 9a. However, the portion leading from the
elastic member 9a tends to freely deform so that the portion from the
elastic member 9a to the free end 5c can fit the skin softly. Fig. 13 shows
a second embodiment of the side wall sheet 6. In this embodiment shown in
Fig. 13, corrugations 7A and corrugations 7B have their wave periods
deviated at 12. Specifically, the ridges 7a of the corrugations 7A are
substantially synchronized with the valleys 7b of the corrugations 7B.
Thus, the corrugations 7A and the corrugations 7B are discontinuous to
thereby form a rigid boundary portion 12 extending in the longitudinal
direction. In this embodiment, the rigid region having the corrugations 7A
and the other rigid region having the corrugations 7B can be folded across
the rigid boundary portion 12. Here in the foregoing embodiments, the
single band shaped region 8a is formed at the midway region between the
root ends 5b and 5d and the free end 5c of the leakage preventing side wall
5, but a plurality of band-shaped regions 8a may be formed at the midway
region. The corrugations 7 may be given such a radial pitch away from the
root end 5b as is narrower on the side of the root end 5b and wider on the
side of the free end 5c of the leakage preventing side wall 5. In this
case, the menstrual blood   2 9 0 C T 2Ib2 25 blotted the side wall sheet 6
is collected on the side of the root end 5b as it flows along the
corrugations 7 to the root end side so that the menstrual blood having
migrated along the leakage preventing side wall 5 is collected and absorbed
by the liquid absorbing layer 3. Here in the foregoing various embodiments
shown in Fig. 2 and subsequent Figures, the single side wall sheet 6 is
folded back to form the leakage preventing side wall 5. However, the
leakage preventing side wall 5 may also be formed of a plurality of side
wall sheets individually raised from the root ends, such that two side wall
sheets are jointed each other at the free end 5c or at another region to
form a jointed portion extending in the longitudinal direction. Although
the description has been made on the embodiments in which the absorbent
article of the invention is exemplified by the sanitary napkin, the
invention could be applied to a disposable diaper, a urine absorbing pad or
another absorbent article. 



According to the invention, as has been described in detail hereinbefore,
the leakage preventing side walls establish no physical disorder when they
come into abutment against the skin, and are easily deformed into a
threedimensional stereoscopic shape along the skin surface of the wearer's
body without being irregularly folded. Therefore, an excellent contact
between the leakage preventing side walls   2 g 0 C T 200 26 and the skin
can be made to enhance the sideway leakage preventing effect. Here,
~comprises/comprising' when used in this specification is taken to specify
the presence of stated features, integers, steps or components but does not
preclude the presence or addition of one or more other features, integers,
steps, components or groups thereof. Although various exemplary embodiments
have been shown and described, the invention is not limited to the
embodiments shown. Therefore, the scope of the invention is intended to be
limited solely by the scope of the claims that follow.   27 WEiAT IS
CLAIMED IS 1. An absorbent article comprising: 2 9 OCT ~Y a main body
including a support sheet, a liquid absorbing layer laid on said support
sheet, and a liquid-permeable sheet provided on a liquid receiv:ing side of
the main body and covering said liquid. absorbing layer; and leakage
preventing side walls provided on two sides of said main body lying
opposite one another in w widthwise direction and extending in a
longitudinal direction, to have root ends fainted to the surface of said
liquid receiving side and to have free ends positioned apart from the
surface of, said liquid receiving side, wherein each leakage 'preventing
side wail. includes': a nonwoven fabric comprising thermoplastic fibers;
and two 



elastic members for exhibiting an, elastic shrinking force in the
longitudinal direction, wherein said nonwoven fabric is provided with: at
,east two rigid regions having corrugations, ridges  and valleys of which
are individually extended in a direction from the root end to the free end
of said leakage preventing side wall and are repeated regularly in the
longitudinal direction; and a rigid boundary portion in which said
corrugation are discontinuous and which is extended in 'the longitudinal
direction midway between the root end and the tree end of said   28 leakage
preventing side wall g O CT 20Qy wherein said two elastic members are
respectively attached to said free end and a vic~,n~.ty of said rigid
b4undaxy portion, and wherein the elastic member at said free end has a
higher elasti.a shrinking force than that o~ the elastic mezriber zn the
vicinity ct sa~.d rigid be~undary portion. 2 . The absorbent article as set
foxth zz~ C~.aim ~ 1, 



whexe~.n midway between the root end and~the free erzd of said leakage
px'eventing s ire wall ,' -there is foz~ned'a band-shaped region in '~ahieh
said nonwoven fabr~.c is not corrugated or zs corruc~a-ted 7.ower than said
corrt~gat~.c~zxs and which is extended in the langitudir~a~. direction,
and' wherein a bozs.ndary 7.ine between said corrugations and said
band-shaped regipn is'said rigid boundary portion. 3. The absorbent
arti.c~.e as set tort~i in Claim 1., where~.n said leakage preventing s ide
wall has sa~.d elastic member attached to saz.d ~ree end. 4. The absorbent
articl'was set Earth .ire ~3.aim 1, wherein said leakage prevent ing
sidecaaZl has said elastic member attached to the v~.cinity of~ said rigid
boundary portion but not to said free end.   2 9 0 CT 2o02 29 5. 'lhe
absorbent article as set forth in Claim 1) wherein said leakage preventing
side wall is farmed such that sa~.d leakage preventing s~.de wall possesses
at .east two sheet, port ions either by folding a~~single nonwoven fabric,
as extending fram~said root end, back at said free end to said root end, or
bar ~o~.nti.x~g a~ p~.~ra~.it~ of noz~wnven ~abricsr as individually
extending from said root ez~d, tc~ rune another in the longitudz.naJ.
direction at said'~ree end or another region, and ~r~,erez.n said rigid
regions and said rigid bouim~ry portion are formed irithin i.ndxvidua~.
sheet portions at ~.dent~.cal pos~.tions of Said leakage preventing sz.de
wa~.~.,   C~~A-L(~( S' 27 WHAT IS CLAIMED IS: 



1. An absorbent article comprising: a main body including a support sheet,
a liquid absorbi layer laid on said support sheet, and a liquid-permeable s
eet provided on a liquid receiving side of the main bo y and covering said
liquid absorbing layer; and leakage preventing side walls provided on wo
sides of said main body lying opposite one another in the widthwise
direction and extending in the longitudinal erection, to have root ends
jointed to the surface of said 1'quid receiving side and to have free ends
positioned apart om the surface of said liquid receiving side, wherein each
leakage preve ting side wall includes: a nonwoven fabric comprising
ermoplastic fibers; and an elastic member for exhibit' g an elastic
shrinking force in the longitudinal direct' n, wherein said no oven fabric
is provided with: at least two gid regions having corrugations, ridges and
valleys of wh' ch are individually extended in a direction from the root nd
to the free end of said leakage preventing side wall d are repeated
regularly in the longitudinal directio ; and rigid boundary portion in
which said corrugations are dis ontinuous and which is extended in the
longitudinal direction midway between the root end and the free end of said
p ~ ~.fl-t Q11 S 28 leakage preventing side wall. 2. The absorbent article
as set forth in Claim 1, wherein midway between the root end and the free
en of said leakage preventing side wall, there is formed a andshaped region
in which said nonwoven fabric is not c rugated or is corrugated lower than
said corrugations a d which is extended in the longitudinal direction, and
wherein a boundary line between said orrugations and said band-shaped
region is said rigid b ndary portion. 3. The absorbent article as set forth
in Claim 1, wherein said leakage pre enting side wall has said elastic
member attached to s d free end. 4. The absorbent art'cle as set forth in
Claim 1, wherein said 1 akage preventing side wall has said elastic member
att hed to the vicinity of said rigid boundary portion but not to said free
end. 5. The bsorbent article as set forth in Claim 1, w erein said leakage
preventing side wall has two elastic memb rs attached to said free end and
the vicinity of said rigid boundary portion, respectively.   



O ~D U-1 flW~ S 29 6. The absorbent article as set forth in Claim 5,
wherein the elastic member at said free end has a hi er elastic shrinking
force than that of the elastic membe in the vicinity of said rigid boundary
portion. 7. The absorbent article as set forth Claim 1, wherein said
leakage preventing s ' a wall is made to have at least two sheet portions
either by olding a single nonwoven fabric, as extending from said r t end,
back at said free end to said root end, or by jointin a plurality of
nonwoven fabrics, as individually extendin from said root end, to one
another in the longitudinal di ction at said free end or another region,
and wherein aid rigid regions and said rigid boundary portion are ormed in
the individual sheet portions at the same positio s of said leakage
preventing side wall. .A5.A.AAR.AH.A3.A .A3.A .A?.A.AH.A!.A5.A.A3.AA.Al.A.A
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