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Description
Title of Invention: ABSORBENT ARTICLE
Technical Field
[0001]

The present disclosure relates to absorbent articles, and more specifically, to

absorbent articles for bodily fluid absorbent wearing articles such as disposable diapers
or disposable wipes.

Background of Invention
[0002]

There are known absorbent articles including superabsorbent polymer particles in
terposed between two sheet members, at least one of which is liquid permeable.

[0003]

For example, JP 1993-38350 A (PTL 1) discloses an absorbent sheet provided by,
firstly, applying adhesives to an absorbent sheet member, then spreading superabsorbent polymer particles over the sheet member, furthermore overlaying another
absorbent sheet member on the sheet member, and finally compressing them all
together to form the absorbent sheet.

[0004]

JP 3732320 B (PTL 2) discloses a disposable wearing article being formed of a liquid
permeable top sheet, a liquid impermeable back sheet and a liquid permeable middle
sheet underlying beneath the top sheet with a plurality of grooves extending in parallel
with each other. The grooves are covered by the top sheet and filled with absorbent
materials including superabsorbent polymer particles of 5 to 98 percent by weight.

[0005]

JP 2009-131510 A (PTL 3) discloses an absorbent sheet including superabsorbent
polymer particles interposed between a top sheet and a bottom sheet, and more
specifically, in a non-bonded area surrounded by a bonded area where the top sheet
and the bottom sheet are bonded together. A pocket is formed between the top sheet
and the bottom sheet providing a room for the superabsorbent polymer particles to
move freely.

Citation List
Patent Literature
[0006]

PTL

1: JP

1993-38350 A

PTL 2 : JP 3732320 B
PTL 3 : JP 2009-131510 A

Summary of Invention
Technical Problem
[0007]

The inventors have recognized that, the absorbent sheet, disclosed in PTL 1,

including two absorbent sheet members and superabsorbent polymer particles

in

terposed between these sheet members, which are bonded together with adhesives,
may become less flexible because the superabsorbent polymer particles are uniformly

interposed over the entirety between the absorbent sheet members.
[0008]
The inventors have further recognized that in the absorbent sheet disclosed in PTL 3,
the superabsorbent polymer particles relatively freely move before absorbing liquid, so
that when the wearing article or the absorbent sheet are used for a disposable diaper,
for example, the diaper may not be able to effectively absorb bodily fluid such as urine
depending upon the wearer's postures.

Solution to Problem
[0009]

According to an aspect of the present invention, there is provided an absorbent article
having a first direction and a second direction orthogonal to the first direction,
including: two sheet members, at least one of which is liquid permeable; and superabsorbent polymer particles interposed between facing surfaces of the two sheet
members.
The absorbent article further includes the following features:
one of the facing surfaces of the two sheet members is coated with a first hot melt
adhesive;
the superabsorbent polymer particles are bonded to the one of the facing surfaces
with the first hot melt adhesive in absorbing areas extending in the second direction
and arranged at predetermined intervals in the first direction;
the facing surfaces of the two sheet members are further bonded to each other with a
second hot melt adhesive in sealing areas outside the absorbing areas, and the sealing
areas are substantially free of the superabsorbent polymer particles;

the absorbing areas adjacent to each other in the first direction have opposite edges
by intermediary of the sealing areas, and at least one of the opposite edges is defined
by a wavy line having crest portions and trough portions in the second direction.

Brief Description of Drawings
[0010]

[fig. 1] Fig. 1 is a partially cutaway plan view of an absorbent article in accordance with

some embodiments.
[fig.2]Fig. 2 is a cross sectional view taken along line II- II in Fig.l.
[fig.3]Fig. 3 is an example of a production line for the absorbent article.
[fig.4]Fig. 4 is an enlarged view of a portion of the production line in Fig.3.
[fig.5]Fig. 5 is a view similar to Fig.l showing an embodiment of the present

invention.
[fig.6]Fig. 6 is a view similar to Fig.5 showing an embodiment of the present

invention.
[fig.7]Fig. 7 is a view similar to Fig.l showing another embodiment of the present

invention.

Description of Embodiments

[001 1]

With reference to the drawings attached, absorbent articles in accordance with some
embodiments of the present invention will be described in detail hereunder.

[0012]

Referring to Fig.l and Fig.2, double-headed arrows lines A, B and C are orthogonal
to each other and show a longitudinal direction, a transverse direction and a thickness
direction, respectively, of a pad-shaped absorbent article

1.

In these figures, the article

1 has a liquid permeable top sheet 2, a bottom sheet 3, which is either liquid permeable
or liquid resistant or liquid impermeable, and superabsorbent polymer particles
(hereinafter referred to as "SAP") 4. SAP 4 can be any suitable material known to
those skilled in the art or to be developed in the future. A preferable one is a sodium
polyacrylate, which is insoluble in water, absorbs more than at least ten times as much
water as its own mass. The article 1 includes a plurality of absorbing areas 6 and
sealing areas 7 outside the absorbing areas 6. The absorbing areas 6 extend in the
transverse direction B and are arranged at predetermined intervals in the longitudinal
direction A orthogonal to the transverse direction B . In the absorbing areas 6, the top
sheet 2 and the bottom sheet 3 are spaced apart (e.g., substantially free of direct

at

tachment) and SAP 4 sandwiched between those sheets 2 and 3 are bonded to the
bottom sheet 3. In the sealing areas 7, the top sheet 2 is bonded to the bottom sheet 3.
As used herein, the term "liquid impermeable" with respect to the bottom sheet 3

means that liquid to be absorbed by the absorbent article cannot permeate through the
bottom sheet 3. Depending on the situations of actual applications or usages or
conditions in production processes of the article 1, any of liquid permeable materials,
or liquid resistant materials or liquid impermeable materials may be used for the
bottom sheet 3. In Fig.2, the diameters of SAP 4 are shown on an exaggerated scale in
order to show clearly the presence of SAP 4, which will be described hereunder.
[0013]

The absorbing areas 6 are surrounded by the sealing areas 7 including SAP 4 as an
absorbent material, defining an existent area of SAP 4 of a required mass per unit area.
In the absorbing areas 6, a mass of SAP 4 from about 30 to about 300 g/m 2, or more
preferably, from about 40 to about 280 g/ m2, is bonded to the bottom sheet 3 with the
hot melt adhesive 11, which are uniformly coated to the entire surface of the bottom
sheet 3. The absorbing areas 6 can also accommodate, in some embodiments, some
SAP 4 which are not bonded to the bottom sheet 3. The upper limit of the total mass of
SAP 4 which the absorbing areas 6 can accommodate between the top sheet 2 and the
bottom sheet 3 is about 300 g/m 2 to about 500 g/ m2, preferably about 400g/ m2. It is
preferable that the top sheet 2 and the bottom sheet 3 are not bonded to each other in
the absorbing areas 6. However, in the production process of the article l(See Figs. 3,
4), the upper sheet 2, though not intended, may be bonded to the bottom sheet 3 in

some very small spots.
[0014]

The sealing areas 7 are defined along the periphery of each absorbing area 6 to

prevent SAP 4 from escaping out of each absorbing area 6, as it may happen when
SAP 4 in the absorbing areas 6 are not bonded to the bottom sheet 3 with the hot melt
adhesive 11 and are left in a movable state. The sealing areas 7 are substantially nonliquid absorbent and are substantially free of SAP 4, although SAP 4 up to about 20 g/
m 2 may be unintendedly incorporated in the sealing areas 7 during production of the
article 1. In the sealing areas 7, the top sheet 2 and the bottom sheet 3 are bonded
together with the hot melt adhesive 12, and/or other adhesives. Welding the top sheet 2
and the bottom sheet 3 both of which are already bonded together with the hot melt
adhesive 12 may increase peel strength between the sheets 2 and 3. In any case, the top
sheet 2 and the bottom sheet 3 in the sealing areas 7 are intended not to be peeled off in
use of the article 1. In the article 1 of Fig.2, the hot melt adhesive 11 and a second hot
melt adhesive 102 (See Fig. 4) which will be described later are coated together so as
to overlap in the sealing areas 7 and provide the hot melt adhesive 12. The top sheet 2
and the bottom sheet 3 are bonded together with the hot melt adhesive 12. Any hot
melt adhesives known in the art or to be developed in the future may be used for the
hot melt adhesives 11, 12 and 102.
[0015]

The article 1 is long in the longitudinal direction A and the absorbing areas 6 include
eight (8) individual areas arranged along the longitudinal direction A, each of which is
denoted by reference numerals from 6a to 6h and forming a liquid absorbing area
containing SAP 4. Each of the individual absorbing areas 6a to 6h has a peripheral
edge 6 1 defining its shape. The peripheral edges 6 1 of the absorbing areas 6 adjacent to
each other in the longitudinal direction A include opposite edges 62 facing each other
in the longitudinal direction A and extending laterally in the transverse direction B . For
example, in Fig.l, in the peripheral edges of the absorbing areas 6a, 6b adjacent to
each other, the opposite edges 62 facing each other in the longitudinal direction A and
extending in the transverse direction B are denoted by reference numerals 62a and 62b.
The opposite edges 62a and 62b are undulating in the transverse direction B, which is a
lengthwise direction of the opposite edges 62a and 62b. The opposite edges 62a have
crest portions 63a and trough portions 64a, respectively, and the opposite edges 62b
have crest portions 63b and trough portions 64b, respectively. In the longitudinal
direction A, the distance between the opposite portions 63a and 63b is narrower than
that between the opposite portions 64a and 64b. In the transverse direction B, a
distance of one pitch between a pair of the portions 63b and a distance of one pitch
between a pair of the portions 64a are almost the same, and a distance of one pitch
between a pair of the portions 64a and a distance of one pitch between a pair of the
portions 64b are almost the same.

[0016]

The sealing area 7 has three portions, i.e., side edge portions 7a positioned on both
sides of the article 1 extending in the longitudinal direction A, end portions 7b po-

sitioned at both ends of the article 1 and extending in the transverse direction B, and
intermediate portions 7c positioned between the absorbing areas 6 adjacent to each
other in the longitudinal direction A and extending in the transverse direction B . In
other words, each of the intermediate portions 7c is positioned between the opposite
edges 62 of the absorbing areas 6 adjacent to each other in the longitudinal direction A
and has narrow parts 22 and wide parts 23 measured in the longitudinal direction A.
[0017]

If the article 1 is applied as an absorbent member for a disposable diaper or as a urine
absorbing pad for an incontinence garment, the article 1 is placed on the diaper or the
garment in such a manner that the longitudinal direction A of the articles is in line with
the front and rear direction of the diaper or the garment and the central portion of the
article 1 is laid just over the crotch region of the diaper or the garment. The top sheet 2
is made of a liquid permeable sheet with its surface facing toward the wearer's skin.

[0018]

The article 1 will provide the diaper (or garment) with one or more various ad
vantages. For example, urine discharged from the wearer will permeate through the top
sheet 2 and be absorbed and contained by SAP 4 in the absorbing areas 6 of the article
1 so as not to flow into the diaper. The bonding of SAP 4 to the bottom sheet 3 made
of a liquid impermeable sheet and/or a liquid resistant sheet will keep SAP 4 in a
uniform distribution, without uneven conglomeration of SAP 4, within the absorbing
areas 6 positioned in the wearer's crotch region regardless of the wearer's various
postures. Therefore, the article 1 will provide the diaper with a feature that the urine
permeates through a broad area of the top sheet 2 and is absorbed and contained over a
broad area of each of the absorbing areas 6. In such a diaper, the article 1 will not press
the wearer's skin hard by a locally increased thickness of the article 1 brought about by
an uneven distribution of SAP 4 within the absorbing areas 6. In the absorbing areas 6
where the hot melt adhesive 11 is coated to the bottom sheet 3, but not coated to the
top sheet 2, the hot melt adhesive 11 will not decrease the permeability of the top sheet
2. SAP 4 bonded to the bottom sheet 3 will prevent the top sheet 2 from contacting or

being bonded to the bottom sheet 3, to which the hot melt adhesive 11 is coated, and
prevent the article 1 from having stiffness brought by the bondage of the top sheet 2 to
the bottom sheet 3. A plurality of the intermediate portions 7c will help to make the
article 1 positioned in the crotch region of the diaper deform flexibly in the lon
gitudinal direction A. The width W of each intermediate portion 7c as measured in the
longitudinal direction A is in a range from about 2 to about 15 mm at the narrow parts
22 and in a range from about 5 to about 20 mm at the wide parts 23. Preferably, the
difference in width (W) between the narrow parts 22 and the wide parts 23 is at least 3
mm.
[0019]

According to an embodiment of the article 1, as the top sheet 2,liquid permeable
nonwoven fabrics made of thermoplastic synthetic fibers treated with hydrophilic

agents, such as an SMS (spunbond-meltblown-spunbond) nonwoven fabric made of
polypropylene fibers treated with hydrophilic agents may be used. As an example of
such SMS nonwoven fabrics, there is a sheet material having a basis mass of about 10
to about 12 g/m 2, which includes a melt blown nonwoven fabric with a basis mass of
about 0.5 to about 2.0 g/m 2 interposed between two layers of a spun bond nonwoven
fabric with a basis mass of about 4 to about 5 g/m 2. Liquid impermeable or liquid
resistant nonwoven fabrics made of hydrophobic thermoplastic synthetic fibers are ap
plicable to the bottom sheet 3. For example, sheet materials made of liquid resistant
SMS non-fabrics with a basis mass of about 10 to about 13 g/m 2 composed of a melt
blown fabric with a basis mass of about 0.5 to about 2 g/m 2 interposed between two
layers of a spun bond nonwoven fabric made of polypropylene fibers with a basis mass
of about 4 to about 6 g/m 2 is applicable. In addition, for the bottom sheet 3, liquid im
permeable sheet members such as a plastic film made from polyethylene with a
thickness of about 0.01 to about 0.03 mm, or liquid impermeable sheet members such
as a laminate of a liquid permeable or liquid resistant nonwoven fabric made of ther

moplastic synthetic fibers and a liquid impermeable plastic film are applicable. In a
preferable laminate, SAP 4 are bonded to the nonwoven fabric laid inside the article 1
and the liquid impermeable plastic film is laid outside the article 1 in order to prevent
bodily fluid from leaking through the fiber interstices of the nonwoven fabric.
[0020]

Different kinds of SAP have different liquid absorption speeds. SAP 4 with a single
absorption speed or a combination of various absorption speeds may be available for
the article 1. For example, SAP 4 with an absorption speed of 30 seconds measured
according to the VORTEX method specified by JIS K 7224 may be available with a
basis mass of up to about 400 g/m 2. It is preferable that the quantity of SAP 4 to be
bonded is controlled according to the extent of the area of each absorbing areas 6 or
application modes of the article 1. In some embodiments ingredients in SAP 4 that may
elute when contacted with urine are included as little as possible. The ingredients
eluted from the SAP 4 when contacted with urine may increase viscosity of the urine
and may create a discomfort feeling to the wearer, if the urine contacts with the
wearer's skin.

[0021]

The hot melt adhesive 11 is coated to the bottom sheet 3 in the absorbing areas 6 in
order to bond SAP 4 to the bottom sheet 3, but in some occasions, the hot melt
adhesive 11 may be coated to the sealing areas 7 in the bottom sheet 3. According to
Fig.2, for example, the hot melt adhesive 11 is coated uniformly to the inner surface 3a
of the bottom sheet 3 with a basis mass of about 1 to about 12 g/m 2. It is preferable that
the basis mass of the hot melt adhesive 11 is as low as possible, so that SAP 4, which
are to be bonded to the bottom sheet 3 in the absorbing areas 6, are not completely
covered with the hot melt adhesive 11. The hot melt adhesive 11 may be coated to the

bottom sheet 3 intermittently, for instance, in a dotted pattern or a bead- like pattern, or
may be uniformly covering the entire area of the absorbing areas 6. In any case, it is
preferable to provide a condition for liquid, such as urine discharged, to be quickly
absorbed. For that purpose, in some embodiments, the surfaces of SAP 4 facing the
inner surface 3a of the bottom sheet 3 are covered with the hot melt adhesive 11 and
bonded to the bottom sheet 3, while the surfaces of SAP 4 facing the inner surface 2b
(see Fig. 2) of the top sheet 2 are not covered with the hot melt adhesive 11.
[0022]

The hot melt adhesive 12 is formed by additionally coating a second hot melt
adhesive 102 (in Fig. 4 which will be described hereunder) with a basis mass of about
5 to about 30 g/m 2 to the bottom sheet 3 in the sealing areas 7 which is already coated
with the hot melt adhesive 1 1. By controlling the basis mass of the hot melt adhesives
in the absorbing areas 6 and the sealing areas 7 in this manner, certain situations in the
absorbing areas 6 where the quantity of the liquid to be absorbed and/or the absorption
speed of SAP 4 are affected by the hot melt adhesive 11 covering the surface of SAP 4
may be avoided. In the sealing areas 7, if the amount of the hot melt adhesive 11 is not
enough to prevent a separation of the top sheet 2 from the bottom sheet 3, e.g., in use,
the hot melt adhesive 12 for sealing will contribute to prevent the separation of the two
sheets 2, 3. In order to prevent SAP 4 not fixed to the bottom sheet 3 in the absorbing
areas 6 from entering the sealing areas 7, it is preferable to coat the hot melt adhesive
12 up to the periphery of the absorbing areas 6 uniformly, or substantially con

tinuously, to secure the top sheet 2 to the bottom sheet 3. The hot melt adhesive 11 and
the hot melt adhesive 12 may be of the same materials or different materials, provided
that the adhesives are bonded well to each other. If the hot melt adhesive 11 coated to
the sealing areas 7 has a sufficient bonding strength to prevent a separation of the two
sheets 2, 3 in use, the hot melt adhesive 102 is not required. In this case, the basis mass
of the hot melt adhesive will be the same in the absorbing areas 6 and the sealing areas
7.

[0023]

Plastic films, instead of nonwoven fabrics, may be used for the bottom sheet 3.
However, on some occasions, more hot melt adhesive 11 may be required in order to
bond SAP 4 to the plastic film. On that occasion, more surface area of SAP 4 tends to
be covered with the hot melt adhesive 11.

[0024]

When the article 1 is applied to a diaper, the dimensions of each absorbing area 6 in
the longitudinal direction A and the transverse direction B, in other words, the d i
mensions of each individual area (e.g., any of individual areas 6a-6h) in the lon
gitudinal direction A and the transverse direction B in Fig. 1 may be suitably decided
according to the size of the diaper. For instance, the dimensions for each individual
absorbing area can be in a range from about 25 to about 100 mm for the longitudinal
direction A and in a range from about 150 to about 250 mm for the transverse direction

B, and the number of the absorbing areas 6 are preferably from about 5 to about 15.

The width (in the transverse direction B) of the side edge portion 7a and the width (in
the longitudinal direction A) of the end portion 7b of the sealing area 7 are preferably
in a range from about 5 to about 30 mm.
[0025]

When the article 1 is applied to a diaper and urine is discharged to the article 1, the
intermediate portions 7c of the sealing areas 7 occupying the area between the
absorbing areas 6 adjacent to each other may serve as a guiding path of urine in the
transverse direction B. However, the guiding path has the narrow part 22 and wide part
23, so the urine flowing into the wide part 23 through the narrow part 22 will flow not

only in the transverse direction B but also in the longitudinal direction A as if it is
spreading. When the urine flows into the narrow part 22 out of the wide part 23, the
width of the urine path is reduced, so that the urine will not flow in the transverse
direction B fast enough to reach the side edge portion 7a in the sealing area 7. By
forming the liquid guiding path which is non-linear and/or has various widths as exemplarily described, the flowing speed of the urine is decreased and leakage of the
urine from the side area of the article 1 may be reduced or prevented. In the wide part
23, the contours of the opposite edges 62 are not straight lines in the transverse

direction B, but curved lines, so that, compared with a situation where the opposite
edges 62 extend in straight lines in the transverse direction B, SAP 4 kept in individual
absorbing areas 6 have more opportunities to encounter with the urine, making the
article 1 more effective to absorb and contain the urine. The distance of one pitch
between a pair of the portions 63a and the distance of one pitch between a pair of the
portions 63b are preferably in a range from about 10 to about 50 mm in the transverse
direction B, and both portions 63a, 63b are cooperatively defining the narrow part 22.
[0026]

In the absorbing areas 6, some of SAP 4 in a swollen state or in a gel-block state

brought by the absorption of urine are not fixed to the bottom sheet 3 and will, on some
occasions, move relatively freely within the absorbing areas 6. According to a wearer's
posture of the diaper, the swollen SAP 4 may move within the absorbing areas 6 in the
transverse direction B and, if collected at one or both of the side edges 65 of the
absorbing areas 6, may locally increase the thickness of the absorbing areas 6 and may
eventually pressing the wearer's skin. However, in the absorbing areas 6 where the
contour of opposite edge 62 is defined by a wavy line as shown in Fig.l, some swollen
SAP 4 which move in the transverse direction B along the opposite edges 62 may be
stopped in the region 66 (see Fig.l), because the opposite edges 62 are curved toward
the inside of the absorbing areas 6 in a convex pattern so as to make the wide part 23 in
the sealing areas 7. Accordingly, even if the wearer is in a state of lying down on the
wearer's side, this structure of the article 1 will prevent (or reduce the likelihood of)
SAP 4 from moving toward either of the side edges 65 of the absorbing areas 6 and

being collected thereat, assuring a uniform distribution of SAP 4 within the absorbing
areas 6, in use. In Fig. 1, both side edges 65 of the individual area 6b of the absorbing
areas 6 are denoted by a reference numeral 65b and both side edges in another in
dividual area 6c of the absorbing areas 6 is denoted by a reference numeral 65c.
[0027]

Fig.3 and Fig.4 show a part of a production line of the article 1 and an enlarged view
of a suction drum 130 on the production line, respectively. Referring to Fig.3, a first
web 131, which is destined to define the top sheet 2, is continuously fed to the outer
surface 135 of the suction drum 130 from the right side of this drawing. SAP applicator
136 located above the suction drum 130 feeds SAP 4 onto the surface of the first web

131, which is in close contact with the outer surface 135 of the suction drum 130 by a

suction force exerted inwardly of the suction drum 130 and by a pressing force from a
guide roll 141. A second web 132, which is a continuous material of the bottom sheet
3, is continuously fed to the outer surface 135 of the suction drum 130 through guide

rolls 142 from the left side of this drawing. One side of the second web 132 is coated
with a first hot melt adhesive 101 supplied continuously from a first coater 121 located
at a position upstream from the suction drum 130. A second hot melt adhesive 102 is
coated to the surface of the web 132, which is already coated with the first hot melt
adhesive 101, by a second coater 122 located at a position downstream from the first
coater 121. The first web 131 fed with SAP 4 and the second web 132 coated with the
first and the second hot melt adhesives 101, 102 are joined together on the outer
surface 135 of the suction drum 130 and bonded to form a composite web 137. The
composite web 137 is cut into a size of the article 1 by a cutting machine 138 at prede
termined intervals. A portion of the first hot melt adhesive 101 is destined to define the
hot melt adhesive 11 in the article 1, and another portion of the first hot melt adhesive
101 cooperates with the second hot melt adhesive 102 to provide the hot melt adhesive

12 for sealing. Details of the production process where the composite web 137 is

formed are illustrated in Fig.4.
[0028]

Fig. 4 illustrates cross sectional views of the first web 131 and the second web 132

both of which are joined together to form the composite web 137. A plurality of
concave regions 151 are arranged circumferentially on the outer surface 135 of the
suction drum 130. Each of the concave regions 151 in a plan view corresponds to the
individual absorbing areas of the absorbing areas 6 arranged in the longitudinal
direction A as shown in Fig.l. The depth of the concave region 151 is configured to let
each concave region 151 have a volume large enough to deposit a quantity of one-time
feed of SAP 4 fed intermittently from the polymer SAP applicator 136. The first web
131 in contact with the outer surface 135 of the suction drum 130 is deformed by the

suction force of the suction drum 130 working inwardly so as to conform to the inner
shape of the concave region 151. SAP 4 fed from SAP applicator 136 is deposited in

the deformed portion of the first web 131. Between the adjacent concave regions 151
on the outer surface 135, a convex region 135a is formed. When the first web 131 and
the second web 132 are joined together and run through between the first press roll 143
and the convex region 135a of the outer surface 135, the first web 131 and the second
web 132 are compressed by the first press roll 143 and the convex region 135a,
providing the composite web 137. After having left from the suction drum 130 in the
machine direction MD, the composite web 137 is compressed by a pair of second press
rolls 144 (Fig. 3), making SAP 4 contacted with the first hot melt adhesive 101 and
bonding SAP 4 to the second web 132 with the first hot melt adhesive 101. Referring
to Fig. 3, the composite web 137 advances to a clearance between the pair of the second
press rolls 144 at a slanted angle against the MD direction shown with a horizontal
arrow line, but preferably the composite web 137 is conveyed into the clearance
between the pair of the second press rolls 144 almost horizontally to make sure a hori
zontally uniform distribution of SAP 4 within a space between the first web 131 and
the second web 132.
[0029]

In the article 1 formed in this manner, the first hot melt adhesive 101 can be coated
uniformly or intermittently either in the longitudinal direction A or in the transverse
direction B of each of the absorbing areas 6 and the sealing areas 7, or can be coated
continuously at least in either of the longitudinal direction A or the transverse direction
B of the article 1. Therefore, there are no special requirements for the selection of the
first coater 121 for the first hot melt adhesive 101, and the same applies to the second
coater 122 for the second hot melt adhesive 102. It is preferable that the hot melt
adhesive 11 in the absorbing areas 6 and the hot melt adhesive 12 in the sealing area 7
are coated in the article 1 in such a manner that each of the adhesives 11, 12 is
contiguous, or the adhesives 11, 12 are positioned within a distance of less than 5 mm.
When the hot melt adhesive 11 is coated in such a manner and pervading through the
entire area of each absorbing area 6 including its four corners of the absorbing area 6,
SAP 4 will also be pervading through the entire area of each absorbing area 6 as well.
For instance, SAP 4 can be aligned just inside the opposite edges 62 and distributed
uniformly along the opposite edges 62 of each absorbing area 6. It is preferable that
SAP 4 is distributed to cover almost the entire area of the inner surface 3a of the
bottom sheet 3 in each absorbing areas 6, so that SAP 4 can prevent the top sheet 2
from being bonded to the bottom sheet 3 with the hot melt adhesive 11 in the absorbing
areas 6.

[0030]

It is also preferable that all of SAP 4 are bonded to the inner surface 3a of the bottom
sheet 3 in the absorbing areas 6. Even if, however, some of SAP 4 are not bonded to
the bottom sheet 3 and free to move in a space between the bottom sheet 3 and the top
sheet 2 of the absorbing areas 6, one or more of the advantages and/or the objectives

disclosed herein may be achieved. In order to hold SAP 4 within the absorbing areas 6
in such a condition as described above, it is preferable that the top sheet 2 and the

bottom sheet 3, if made of nonwoven fabrics, have a structure that SAP 4 will not
easily enter the fiber interstices of the nonwoven fabrics or pass through the interstices.
Accordingly, the nonwoven fabrics for the top sheet 2 or the bottom sheet 3 are
selected from such nonwoven fabrics which do not allow SAP 4 to enter the fiber in
terstices of the nonwoven fabrics when SAP 4 are dispersed over the nonwoven fabrics
which are under a vibration. There are no specific requirements for a shape of the
article 1 or a shape of the absorbing areas 6 or the number of the individual areas of the
absorbing areas 6, so that suitable modifications in the shape and/or the number of the
individual areas of the absorbing areas 6 will be allowed. For instance, the shape of
each of the sealing areas 7 may be changed so as to divide each of the individual areas
(e.g., 6a-6h) into two or more sub-areas arranged intermittently in the transverse

direction B .
[0031]

It is also possible to use SAP 4 blended with a second superabsorbent polymer
particles (not shown) having a different absorption speed from that of SAP 4 in the
absorbing areas 6. For instance, SAP 4 bonded to the bottom sheet 3 having an ab
sorption speed ASi of 3 seconds measured by the VORTEX method and the second su
perabsorbent polymer particles having an absorption speed AS2 of 30 seconds
measured by the VORTEX method can be used together. The second superabsorbent
polymer particles can be bonded to the upper sheet 2 with a third hot melt adhesive
(not shown) in the absorbing areas 6, or can be bonded to neither of the top sheet 2 nor
the bottom sheet 3 and left in the absorbing areas 6 in a freely movable condition. SAP
4 with a faster absorption speed ASi can be located near the bottom sheet 3 and the
second superabsorbent polymer particles with a slower absorption speed AS2 can be
located adjacent to the top sheet 2 in the article

1.

When the diaper having the article 1

described above is worn with the top sheet 2 facing the wearer's skin, the urine
discharged in the beginning may be absorbed by SAP 4 located far from the wearer's
skin and retained there apart from the skin before gel blocks are formed by the second
absorbent polymer particles, and the urine discharged afterward can be absorbed by the
second superabsorbent polymer particles located adjacent to the wearer's skin, so that
the wearer of the diaper having this article 1 may be relieved of an uncomfortable
wearing condition brought by dampness of the article

1.

Preferably, the combined basis

mass of SAP 4 and the second superabsorbent polymer particles in the absorbing areas

6 does not exceed about 400 g/m 2.
[0032]

Fig. 5 is a plan view similar to Fig. 1 (but without a partially cut away portion), and

shows the article 1 in accordance with an embodiment. The absorbing areas 6 in the
article 1 in Fig.5 have individual absorbing areas 6i, 6j, 6k,

6 1 similar

in shape to the

individual areas 6a to 6h of the absorbing areas 6 in Fig.l, and individual absorbing
areas 6m, 6n, 6p, 6q having rectangular shapes. The individual absorbing areas 6i, 6j,
6k,

6 1 respectively

have opposite wavy edges 62i, 62j, 62k, 621 extending in the

transverse direction B. The individual absorbing areas 6m, 6n, 6p, 6q respectively have
opposite straight edges 62m, 62n, 62p, 62q extending in the transverse direction B. In
the intermediate portions 7c of the sealing areas 7, the narrow part 22 and the wide part
23 are formed. The article 1 of this structure also works in a manner similar to that of

the article 1 in Fig.l.
[0033]

Fig.6 is a plan view of the article 1, in accordance with another embodiment, similar
to that in Fig. 5, but all of the individual areas 6r, 6s, 6t, 6u, 6v, 6w, 6x, 6y of the

absorbing areas 6 are in the same shape. One of the opposite edges 62 is straight and
denoted by 62r, 62s, 62t, 62u, 62v, 62w, 62x, 62y corresponding to each of the

in

dividual areas, while the other of the opposite edges 62 is wavy and denoted by 63r,
63s, 63t, 63u, 63v, 63w, 63x, 63y which extend in the transverse direction B. This

article 1 also has the narrow part 22 and the wide part 23 in the intermediate zones 7c.
The article 1 of this structure also works in a manner similar to those of the articles 1 in
Fig.l and Fig. 5.
[0034]

Fig.7 is a plan view similar to Fig. 1 (but without a partially cut away portion), and

shows the article 1 in accordance with another embodiment. The article 1 in Fig. 7 has
the individual areas of the absorbing areas 6, which are denoted by reference numerals
6a to 6h. Each of the individual areas 6a to 6h has opposite edges 62. Each of the
opposite edges 62 extends in the transverse direction B in a wavy line, having the
portions 63 and 64 on the opposite edges 62. Between a pair of adjacent individual
areas, the crest portion 63 of one individual area faces the trough portion 64 of the

other individual area, likewise, the trough portion 64 of the one individual area faces
the crest portion 63 of the other individual area. The intermediate portions 7c of the
sealing area 7 located between the opposite edges 62 of the adjacent individual areas
extend respectively in the transverse direction B in wavy lines. The situations
described above will be described hereunder with the individual absorbing areas 6a and
6b of the absorbing areas 6. The absorbing areas 6 have the individual absorbing area

6a which has the opposite edges 62a, on at least one of which are positioned the crest
portions 63a and the trough portions 64a. The absorbing areas 6 have similarly the in
dividual absorbing areas 6b which has opposite edges 62b, on at least one of which are
positioned the crest portions 63b and a trough portions 64b. Regarding the opposite
edges 62a and 62b, the crest portions 63a on the opposite edge line 62a faces the
trough portions 64b on the other opposite edge line 62b, and the trough portions 64a on
the opposite edge line 62a faces the crest portion 63b on the other opposite edge 62b.
[0035]

The article 1 having such opposite edges 62 as exemplified by the opposite edges 62a

and 62b shown in Fig.7 has the intermediate portions 7c waving in the sealing areas 7.
Owing to the waving intermediate portions 7c, the urine discharged will not flow
quickly in the transverse direction B, and the length of the path for the urine to flow
will be extended compared to that of a straight line. Therefore, the urine will have
more opportunities to contact with SAP 4, and thus sideway leakage of urine from the
diaper will be reduced or prevented. If there are SAP 4 which are in a state of being not
bonded to the bottom sheet 3 or the top sheet 2, and in a swollen or gel-blocking state,
the opposite edges 62 will contribute to prevent (or reduce the likelihood of) SAP 4 in
such a state from gathering to one side 65 (see Fig.l) of the absorbing area 6 and help
to disperse SAP 4 in a broader area in the absorbing areas 6.
[0036]

The application of the article 1 is not limited to a disposable diaper, but to any

product where liquid absorbency is desirable. For example, the article 1 may be ap
plicable to a urine absorbent pad to be coupled with a diaper or a diaper cover, or a
urine absorbent pad to be coupled with an underwear or a garment for incontinent
persons. The article 1 is also applicable to wipes which are used for absorbing liquid
such as waste water, or other water absorbent articles. When the article 1 is used as the
wipes, liquid permeable or liquid impermeable or liquid resistant sheets may be used
for the bottom sheet 3 of the article
[0037]

1.

(1) An aspect of the present invention may be arranged in at least the following

features:

The absorbent article having a first direction and a second direction orthogonal to the

first direction, includes:
two sheet members, at least one of which is liquid permeable; and superabsorbent
polymer particles interposed between facing surfaces of the two sheet members;
wherein
one of the facing surfaces of the two sheet members is coated with a first hot melt
adhesive;
the superabsorbent polymer particles are bonded to the one of the facing surfaces
with the first hot melt adhesive in absorbing areas extending in the second direction
and arranged at predetermined intervals in the first direction;
the facing surfaces of the two sheet members are further bonded to each other with a
second hot melt adhesive in sealing areas outside the absorbing areas, and the sealing
areas are substantially free of the superabsorbent polymer particles;

the absorbing areas adjacent to each other in the first direction have opposite edges
by intermediary of the sealing areas, and at least one of the opposite edges is defined
by a wavy line having crest portions and trough portions in the second direction.
[0038]

(2) The aspect of the present invention described in (1) may include at least the

following embodiments:

(i) The crest and trough portions of one of the opposite edges of the absorbing areas

adjacent to each other in the first direction respectively face the crest and trough
portions of the other of the opposite edges of the absorbing areas adjacent to each other
in the first direction.
(ii) The other of the opposite edges is defined by a straight line.

(iii) The crest and trough portions of one of the opposite edges of the absorbing areas

adjacent to each other in the first direction respectively face the trough and crest
portions of the other of the opposite edges of the absorbing areas adjacent to each other
in the first direction.
(iv) Each of the two sheet members is liquid permeable.
(v) One of the two sheet members is liquid permeable and the other of the two sheet

members is either liquid impermeable or liquid resistant, and the superabsorbent
polymer particles are bonded to the other of the two sheet members.
(vi) The two sheet members are a hydrophilic nonwoven fabric made of thermoplastic

synthetic fibers.
(vii) The liquid impermeable or liquid resistant sheet member is one of (a) a h y

drophobic nonwoven fabric made of thermoplastic synthetic fibers and (b) a laminate
of the hydrophobic nonwoven fabric and a liquid impermeable plastic film, and the

su

perabsorbent polymer particles are bonded to the hydrophobic nonwoven fabric.
(viii) The first hot melt adhesive and the second hot melt adhesive are contiguous.
(ix) The first hot melt adhesive and the second hot melt adhesive are adjacent to each

other.
(x) The superabsorbent polymer particles have an absorption speed of ASi and second

absorbent polymer particles with a lower absorption speed of AS2 than ASi are in
terposed between the two sheet members in the absorbing areas.
(xi) The second superabsorbent polymer particles are bonded to the other one of the

facing surfaces with a further hot melt adhesive.
(xii) The second superabsorbent polymer particles are not bonded to either of the

facing surfaces.
(xiii) The first hot melt adhesive for bonding the superabsorbent polymer particles in

the absorbing areas is the same as the second hot melt adhesive in the sealing areas.
(xiv) The first direction corresponds to a longitudinal direction of the article and the

second direction corresponds to a transverse direction of the article.
(3) Another aspect of the present invention may be arranged in at least the following

features:

An absorbent article having a first direction and a second direction orthogonal to the

first direction, includes:
two sheet members, at least one of which is liquid permeable; and superabsorbent

polymer particles interposed between facing surfaces of the two sheet members;
wherein
the superabsorbent polymer particles are adhesively bonded to one of the facing
surfaces in absorbing areas extending in the second direction and arranged at prede
termined intervals in the first direction;
the facing surfaces of the two sheet members are further adhesively bonded to each
other in sealing areas outside the absorbing areas, and the sealing areas are sub
stantially free of the superabsorbent polymer particles;
the sealing areas include an intermediate portion positioned between the absorbing
areas adjacent to each other in the first direction, the intermediate portion defining a
guiding path for liquid discharged on the article in the second direction, the path being
non-linear or having various widths for reducing a speed of the liquid flowing on the
path.
(4) The aspect of the present invention described in (3) may include at least the

following embodiments:
(i) The liquid guiding path is defined by opposite edges of the absorbing areas adjacent

to each other in the first direction, at least one of the opposite edges being a wavy line.
(ii) The other of the opposite edges is a straight line.

(iii) The liquid guiding path is defined by opposite edges of the absorbing areas
adjacent to each other in the first direction, each of the opposite edges being a wavy
line having at least one crest portion and at least one trough portion, and
the crest and trough portions of one of the opposite edges respectively face the crest
and trough portions of the other of the opposite edges.
(iv) The liquid guiding path is defined by opposite edges of the absorbing areas
adjacent to each other in the first direction, each of the opposite edges being a wavy
line having at least one crest portion and at least one trough portion, and
the crest and trough portions of one of the opposite edges respectively face the trough
and crest portions of the other of the opposite edges.
The described aspects and/or embodiments provide one or more of the following
effects.
In a pad-shaped absorbent article disclosed in the present invention, the sheet
members are sealed to each other in sealing areas, while in the absorbing areas, the su
perabsorbent polymer particles located between the sheet members will serve to
prevent the sheet members from being directly bonded to each other. Accordingly, a
problem of decrease in flexibility of the absorbent article will be solved and the
absorbent article will be flexible. The superabsorbent polymer particles are bonded to
either one of the opposed sheet members in the absorbing areas, so that the superabsorbent polymer particles may be uniformly distributed within the absorbing areas

independent of the wearer's postures of the absorbent article. At least one of the
opposite edges in the absorbing areas is defined in the wavy line having the crest and
trough portions, so that even if some of the superabsorbent polymer particles are
released from bonded states in the absorbing areas, the polymer particles will not move
freely along one of the opposite edges toward the first direction due to the crest and
trough patterns.
This application claims the benefit of Japanese Application No. 201 1-15804 the

entire disclosure of which is incorporated by reference herein.
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Claims
An absorbent article having a first direction and a second direction o r

thogonal to the first direction, comprising:
two sheet members, at least one of which is liquid permeable; and

superabsorbent polymer particles interposed between facing surfaces of
the two sheet members;

wherein
one of the facing surfaces of the two sheet members is coated with a

first hot melt adhesive;
the superabsorbent polymer particles are bonded to the one of the
facing surfaces with the first hot melt adhesive in absorbing areas
extending in the second direction and arranged at predetermined
intervals in the first direction;
the facing surfaces of the two sheet members are further bonded to each

other with a second hot melt adhesive in sealing areas outside the
absorbing areas, and the sealing areas are substantially free of the

su

perabsorbent polymer particles;
the absorbing areas adjacent to each other in the first direction have

opposite edges by intermediary of the sealing areas, and at least one of
the opposite edges is defined by a wavy line having crest portions and

trough portions in the second direction.
The article defined by claim 1, wherein the crest and trough portions of

one of the opposite edges of the absorbing areas adjacent to each other
in the first direction respectively face the crest and trough portions of

the other of the opposite edges of the absorbing areas adjacent to each

other in the first direction.
The article defined by claim 1, wherein the other of the opposite edges
is defined by a straight line.

The article defined by claim 1, wherein the crest and trough portions of

one of the opposite edges of the absorbing areas adjacent to each other
in the first direction respectively face the trough and crest portions of

the other of the opposite edges of the absorbing areas adjacent to each

other in the first direction.
The article defined by any one of claims 1 to 4, wherein each of the two

sheet members is liquid permeable.
The article defined by any one of claims 1 to 4, wherein one of the two

sheet members is liquid permeable and the other of the two sheet
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members is either liquid impermeable or liquid resistant, and the super-

absorbent polymer particles are bonded to the other of the two sheet
members.
[Claim 7]

The article defined by any one of claims 1 to 6, wherein the two sheet

members are a hydrophilic nonwoven fabric made of thermoplastic

synthetic fibers.
[Claim 8]

The article defined by claim 6, wherein
the liquid impermeable or liquid resistant sheet member is one of (a) a

hydrophobic nonwoven fabric made of thermoplastic synthetic fibers
and (b) a laminate of the hydrophobic nonwoven fabric and a liquid im

permeable plastic film, and
the superabsorbent polymer particles are bonded to the hydrophobic

nonwoven fabric.
[Claim 9]

The article defined by any one of claims 1 to 8, wherein the first hot

melt adhesive and the second hot melt adhesive are contiguous.
[Claim 10]

The article defined by any one of claims 1 to 8, wherein the first hot

melt adhesive and the second hot melt adhesive are adjacent to each
other.
[Claim 11]

The article defined by any one of claims 1 to 10, wherein the super-

absorbent polymer particles have an absorption speed of ASi and
second absorbent polymer particles with a lower absorption speed of
AS2 than ASi are interposed between the two sheet members in the

absorbing areas.
[Claim 12]

The article defined by claim 11, wherein the second superabsorbent

polymer particles are bonded to the other one of the facing surfaces
with a further hot melt adhesive.

[Claim 13]

The article defined by claim 11 or 12, wherein the second super-

absorbent polymer particles are not bonded to either of the facing
surfaces.

[Claim 14]

The article defined by any one of claims 9 to 13, wherein the first hot

melt adhesive for bonding the superabsorbent polymer particles in the
absorbing areas is the same as the second hot melt adhesive in the
sealing areas.
[Claim 15]

The article defined by any one of claims 1 to 14, wherein the first

direction corresponds to a longitudinal direction of the article and the
second direction corresponds to a transverse direction of the article.
[Claim 16]

An absorbent article having a first direction and a second direction o r

thogonal to the first direction, comprising:
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two sheet members, at least one of which is liquid permeable; and

superabsorbent polymer particles interposed between facing surfaces of
the two sheet members;

wherein
the superabsorbent polymer particles are adhesively bonded to one of
the facing surfaces in absorbing areas extending in the second direction

and arranged at predetermined intervals in the first direction;
the facing surfaces of the two sheet members are further adhesively

bonded to each other in sealing areas outside the absorbing areas, and
the sealing areas are substantially free of the superabsorbent polymer

particles;
the sealing areas include an intermediate portion positioned between
the absorbing areas adjacent to each other in the first direction, the in

termediate portion defining a guiding path for liquid discharged on the
article in the second direction, the path being non-linear or having

various widths for reducing a speed of the liquid flowing on the path.
[Claim 17]

The article defined by claim 16, wherein the liquid guiding path is

defined by opposite edges of the absorbing areas adjacent to each other
in the first direction, at least one of the opposite edges being a wavy
line.

[Claim 18]

The article defined by claim 17, wherein the other of the opposite edges
is a straight line.

[Claim 19]

The article defined by claim 16, wherein
the liquid guiding path is defined by opposite edges of the absorbing
areas adjacent to each other in the first direction, each of the opposite

edges being a wavy line having at least one crest portion and at least

one trough portion, and
the crest and trough portions of one of the opposite edges respectively

face the crest and trough portions of the other of the opposite edges.
[Claim 20]

The article defined by claim 16, wherein
the liquid guiding path is defined by opposite edges of the absorbing
areas adjacent to each other in the first direction, each of the opposite

edges being a wavy line having at least one crest portion and at least

one trough portion, and
the crest and trough portions of one of the opposite edges respectively

face the trough and crest portions of the other of the opposite edges.
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