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The present invention relates to an absorbent article such as a disposable
diaper, a pad for the incontinence of urine or a sanitary napkin and, more particularly,
it relates to an absorbent article including a surface structure having an excellent
fittingness on a body:.

RELATED ART

The absorbent article of the prior art such as the disposable diaper, the pad for
the urinary incontinence or the sanitary napkin generally includes: a liquid-permeable
top sheet disposed on the liquid-receiving, inner side; a liquid-impermeable back sheet
disposed on the outer side; and an absorbent core made of pulp and a highly absorbent
polymer (or super absorbent polymer: SAP) and sandw‘iche'd between the two sheets.

In such an absorbent article, a structure has been investigated for improving
the fittingness on a urinary organ and thereabout, when applied to a crotch, to prevent
excreted liquid such as urine or menstrual blood from leaking transversely. For
example, there has been practiced a structure, in which a relatively bulky cushion layer
made of a hydrophilic fiber layer is disposed on the liquid-receiving side of the
absorbent core, or a structure in which an absorbent material layer smaller than the
absorbent core is disposed on the liquid-receiving side of the absorbent and such a
cushion layer as above is further disposed on the absorbent material layer. In another
structure, gathers for preventing the transverse leakage are disposed on two side edges
of the absorbent core.

However, the aforementioned absorbent article provided with the cushion
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compared with infants. If the absorbent article fails to fit the crotch, the excreted
liquid will easily leak along the skin to the outside of the absorbent article to wet the
wears or bedclothes. This problem is more serious for the old people who excrete far
more liquid for one piss than the infants. When such an absorbent article unfitted for
the crotch is worn, moreover, irregular wrinkles are formed on the liquid-receiving
side of the absorbent article to make it harder for the absorbent article to absorb the
excreted liquid.

Against these problems, there exists an absor?ent article. which is curved to fit
the crotch by providing transverse leakage preventing gathers on two side edges of an
absorbent core so that the absorbent core may follow the gathers. However, even in
this absorbent article, because the central portion of the absorbent core is less curved
than the side edges thereof, the absorbent core is difficult to fit the whole crotch,
thereby to leave gaps between the absorbent core and the crotch. As a result, a large
amount of excreted liquid may move transversely through the gaps so that its leakage

cannot be prevented by the transverse leakage preventing gathers.

SUMMARY OF THE INVENTION
The present invention is to solve the problems of the prior art thus far
described and has an object to provide an absorbent article in which a surface structure

disposed on the liquid-receiving side easily fits the crotch, the urinary organ or the
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liquid-receiving side easily fits the crotch, the urinary organ or the
: liquid-receiving side; a back sheet; and an absorbent core sandwiched between the

surface structure and the back sheet, wherein, in an area including at least a centerline
extending in a longitudinal direction of the absorbent article, the surface sheet is
corrugated to form recesses and ridges extending in the longitudinal direction and
alternating with each other in a transverse direction perpendicular to the longitudinal
direction, and the ridges are given an elastically shrinking function in the longitudinal
direction at least at their crests or vicinities thereof so that the surface structure is
formed into a curved shape.

With the surface structure of the absorbent article of the invention, the surface
sheet constructing the surface structure elastically shrinks in the longitudinal Siirecﬁon
so that the surface structure is curved. As a result, the absorbent article is curved in
its entirety so that the liquid-receiving side easily fits the crotch, the abdomen or the
back (or hip). Therefore, the excreted liquid can be quickly absorbed by the
absorbent article while being prevented from leaking transversly. To give the
elastically shrinking function, preferably, elastic members extending in ‘the
longitudinal direction are attached to the crests of the ridges of the surface sheet.

Moreover, because the ridges thus formed have degrees of freedom against
the vertical and horizontal pressures i.e., because they can be flexibly deformed, the

ridges can fit the roughness of the urinary organ, the crotch or the inguinal region. In



3 4 ngui nal region. Anot her object of the invention is to.
provide an absorbent article which is so, curved as to easily fit the
crotch of the wearer thereby to prevent fhe transverse | eakage of the

excreted |iquid. According to an aspect of the invention, there is
provi ded an absorbent article conprising: a surface structure having a
| i qui d- per meabl e surface sheet |located on a |iquid-receiving side; a back

sheet; and an absorbent core sandw ched between the surface structure and
the back sh : . : . ' .

bt ends ng. 1 nome WO i subfle SuahEtohdll o OfaBrils 80 et PE B8 g BiFen (o
heet i t.o f ' Jo ' s

ongi t udi nal 1He Softeslsfes 6 BRBAERS Sibs Botrdeh WGP ARl b earers

di ti dicul th i tudi nal ' ' d th id

i ven ool aRESE A @it S A Bh i MRvooned F5R SoPia Rlvéiy M ARG, af
| east at their crgst r viginities thereof so that the surface structure
is formed i &5 24 Haf“@g@%ﬁ er reduced. Wth the surface structure of the

absorbent article of .t i pvent.ion, the surface, ,sheet constrycting the
surface structure |e&§4r§!eéﬂ?§%%ﬁ#m§t% gr et & HH‘&rPe&WF&? F‘Eﬂ%‘m

sheet located between the surface sheet and the absorbent core, and the support sheet is

bonded to the surface sheet at an interval in the transverse direction to thereby form the
recesses. In this case, more preferably, a cushion layer is provided inside of the
ridges such that the cushion layer is sandwiched between the surface sheet and the
support sheet.

Preferably, ridges in a center region including the longitudinally extending
centerline are different in height from other ridges in two side regions outside of the
center region.

Preferably, cover sheets are provided to cover‘ longitudinal end portions of the

ridges.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS'

Fig. 1 is a partially sectional, perspective view showing an absorbent article
according to a first embodiment of the invention;

Fig. 2 is a sectional view of the absorbent article shown in Fig. 1;

Fig. 3 is an explanatory view showing a curved state of a surface structure of
the invention,

Fig. 4 is a partially sectional, perspective view showing an absorbent article
according to a second embodiment of the invention;

Fig. 5 is a sectional view showing an absorbent article according to a third
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Fig. 8 is a perspective view showing an absorbent article according to a fifth

embodiment of the invention,
Fig. 9 is a (transversely) sectional view of the absorbent article of Fig. 8; and

Fig. 10 is a (longitudinally) sectional view of the absorbent article of Fig. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a partially sectional, perspective view showing an absorbent article
according to a first embodiment of the invention; F1g 2isa ‘sectional view of the
absorbent article of the invention; and Fig. 3 is an explanafory view showing a state in
which a surface structure is curved. In the following, a direction X is a transverse (or
widthwise) direction of the absorbent article, and a direction Y is a longim‘_dinal (or
lengthwise) direction of the absorbent article.

As shown in Figs. 1 and 2, an absorbent article 1 is backed on a back side of
an absorbent core 2 with a back sheet 3 and is surfaced on a liquid-receiving side of the
absorbent core 2 with a surface structure 4. This surface structure 4 includes a
surface sheet 5 and a support sheet 6, and these surface sheet 5 and support sheet 6 and
the back sheet 3 are adhered together with an adhesive such as hot melt adhesive in a
peripheral region A where no absorbent core 2 is present. When the surface sheet 5,
the support sheet 6 and the back sheet 3 contain thermoplastic fibers, they may be

thermally fused together in the aforementioned peripheral region A. Alternatively, it
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mixture of pulverized pulp and highly absorbent polymer (or super absorbent polymer:
SAP) with an absorbent sheet such as tissue paper. The SAP can be made of
polyacrylic acid, sodium polyacrylate, polyacrylamide, polyacrylonitrile, polyvinyl
alcohol, an additional polymer of maleic anhydride, a polyether, a condensed polymer,
a polysaccharide such as starch or cellulose, a protein such as collagen, or the like.
Examples of the SAPs include; a cross-linked compound of sodium polyacrylate, a
graft copolymer of starch having sodium polyacryiate or a graft copolymer of cellulose
having polyacrylonitrile chains. The back sheet 3 may be liciuid-impermeable and
made of, for example, an olefin resin sheet. When th;: absorbent article 1 is used as a
disposable diaper or samitary napkin, the back sheet 3 is preferably made gas-
permeable. However, the back sheet 3 of the absorbent article 1 of the invention may
be made liqu_id-permeable; if it is used to be worn inside another absorbent material in
which excessive liquid will permeate and will be absorbed.

The aforementioned surface sheet S and support sheet 6 composing the
surface structure 4 are preferably made of a point-bond, air-through, spun-bond or
spun-lace non-woven fabric. This non-woven fabric is formed of, for example,
hydrophilized hydrophobic fibers or hydrophilic fibers. The “hydrophilized
hydrophobic fibers” as used herein means hydrophobic fibers subjected to hydrophilic
treatment. In this hydrophilic treatment, a hydrophobic fiber is made hydrophilic by

treating it with a surfactant; by chemically binding a chemical substance such as a
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made of polyethylene (PE) or the like.

As in Fig. 2, the surface sheet 5 is bonded to the support sheet 6 at an interval
(or pitch distance) 7p in the transverse direction. These bonded portions are
designated by 7a. By forming these bonded portions 7a, the surface sheet 5 is
corrugated to have recesses 7 and ridges 8. That is, the surface sheet S is deformed to
have the ridges (or bulges) 8 rising toward the wearer, between the bonded portions 7a.
The ridges 8 and the recesses 7 are extended in the longitudinal direction (or the
direction Y) to form a plurality of parallel rows. The bonding between the surface
sheet 5 and the support sheet 6 for forming the recesses 7 ;:an be performed by
adhesion with an adhesive such as hot melt adhesive. Altérnatively, the surface sheet
5 and the support sheet 6 may be thermally fused together when they contain
thermoplastic fibers.

The bonded portions 7a may be formed in longitudinally continuous lines.
Alternatively, they may be formed to extend intermittently in the longitudinal
direction. For example, if an adhesive of the hot melt type is applied to the surface of
the support sheet 6 in a spiral pattern or the like and the surface sheet 5 is adhered to
the support sheet 6, the bonded portions 7a can be formed intermittently in the
longitudinal direction as above. When the bonded portions 7a are thus intermittently
formed, the excreted liquid such as urine fed to the recesses 7 readily penetrates from
the bottoms of the recesses 7 into the absorbent core 2.

At the crests 8t of the ridges 8, there are arranged elastic members 10, each
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| i quid-receiving side of the absorbent core 2 with a surface structure 4.
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that the whole surface structure 4 is curved as shown in Fig. 3. As a result, the

absorbent core 2 is also curved.

The elastic members 10 may be made of any elastic material such as natural
rubber, synthetic rubber or stretch non-woven fabric (i.e., non-woven fabric having
elasticity).

Here, the surface sheet 5 per se may be made of such stretch non-woven
fabric to have an elastically shrinking function in the longitudinal direction. In this
case, the elastic members 10 need not be provided to the s_urfac;e sheet 5. Therefore,
the surface structure 4 can be easily manufactured.

The height of the ridges 8, that is, the height size 8h (as referred to Fig. 2)
from the surface of the support sheet 6 to the crests 8t of the ridges 8 is prefera:bly from
5 mm or more to 50 mm or less, Within this range, the liquid-receiving side of the
absorbent article can fit the crotch of a wearer, even if the absorbent article is used for
taking care of old people who are seriously different among the individuals in body
contours. More preferably, the height size 8h is from 10 mm or more to 30 mm or
less.

In the surface structure 4, moreover, there may be provided a cushion layer 9
of a hydrophilic material inside of the ridges 8, i.e., between the surface sheet 5 and the
support sheet 6, as shown in Figs. 1 and 2. With this cushion layer 9, the elastcity of

the ridges 8 is so enhanced that the shape of the ridges 8 can be maintained securely
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The aforenentioned surface sheet 5 and support sheet 6 conposing the
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a hydrophobic fiber is nade hydrophilic by treating it with a surfactant;

by chem cal | soniiosite fibera of pelyiestat atdipsly@hgiend Wehydtopailic fibers such as rayon,
As described before, the term “hydrophilized hydrophobic fibers” means hydrophobic
fibers subjected to hydrophilic treatment. Such fibers may be long fibers (or
filaments) prepared in the form of tow. Or else, use can be made of a split yarn or
strip-shaped materials, which are originally hydrophilic or originally hydrophobic but
subjected to hydrophilic treatment. The split yarn 1s produce‘d by finely cutting a
resin film into the net-like shape, in which short ﬁbefs extend generally in one
direction. The strip-shaped materials are produced by cutting a resin film or non-
woven fabric into strips. Alternatively, the material may be exemplified bg either a
non-woven fabric, such as air-through non-woven fabric of hydrophilic fibers or
hydrophobic fibers subjected to hydrophilic treatment, which is bulky and has a low
density, or a web of opened fibers having a relatively short length (e.g., hydrophilic
fibers or hydrophobic fibers subjected to “hydrophilic treatment). Preferably, the
cushion layer 9 is bulky and readily permeable to liquid and can be readily elastically
recovered (or restored) from its preséurized state. Therefore, it is preferable that the
cushion layer 9 has a density of 0.4 g/cm’ or less and the fibers constituting the cushion

layer 9 has a fineness of 1 denier or more,

Fig. 4 is a perspective view showing an absorbent article 1B of a second



7 -mononer or a pol yner having a hydrophilic group thereto; by
subjecting it to plasma processing; by kneading it with a chem cal
substance having a hydrophilic group; or ¥ treating its surface to have a
profiled section. The surface sheet 5 and support sheet 6 nmay be nmade of a
resin filmhaving a nunber of apertures. This resin filmcan be nade of

pol yethyl ene (PE) or the |ike. As in Fig. 2, the surface sheet 5
is bonded to the support sheet 6 at an interval (or pitch distance) 7p in
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paral l el rows. The bonding between the surface sheet 5 and the support

sheet 6 for fBefopnanieler@senamerals. can be performed by adhesion with an

adhesi ve such as ho |t adhesiye. Alternatively, the surface sheet
fn tHg embocﬂment shown in Fig. 4, tthe ndggs 8 are made higher, as indicated

by 8a, in the vicinity of the central region and made lower, as indicated by 8b, in the
two side regions. Thus, the fittingness on the crotch or urinary organ is further
enhanced by the difference of the height between the ridges 8a and 8b. In this case,
the ridges 8a preferably have a height of about 25 mm whereas the ridges 8b preferably
have a height of about 15 mm. This embodiment may be modified such that the
ridges are gradually lowered from ridges 8¢ and 8¢ in the central region to ridges 8d
and 8d in the two side regions.

On the contrary, the ridges 8a in the vicinify of the éentral region may be
made lower whereas the ridges 8b in the two side regioné may be made higher. In
this case, the ridges 8a preferably have a height of about 5 mm whereas the ridges 8b
preferably have a height of about 15 mm. Alternatively, the ridges 8 may be made
gradually higher from the central region to the two side regions.

Fig. 5 is a sectional view showing an absorbent article 1C of a third
embodiment of the invention. In Fig. 5, two elastic members 10a and 10b are
disposed at the crest 8t of each ridge 8. Between two adjacent ridges 8 and 8, on the
other hand, two bonded portions 7a and 7a are provided to form one recess 7. That is,
in each recess 7, two continuous or intermittent lines of the bonded portions 7a extend
parallel to each other.

Fig. 6 is a sectional view showing an absorbent article 1D of a fourth

embodiment of the invention. In this embodiment, the ridge 8 is provided with
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extend intermttently in the longitudinal direction. For exanple, if an
adhesive of the hot nelt type is applied to the surface of the support
sheet 6 in a spiral pattern or the |like and the surface sheet 5 is adhered
to the support sheet 6, the bonded portions 7a can be forned
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owng to the elastically shrinking function of the elastic nenbers 10, so
crests of the inner ridges formed of the second surface sheet 15. With the second

surface sheet 15, the cushioning properties of the surface structure 4 can be so
enhanced without the aforementioned cushion layer 9 as to ensure a soft fitting on the
crotch, In addition, the second surface sheet 15 functions as a liquid stopping layer
for stopping liquid from flowing in the transverse direction . The second surface
sheet 15 is formed of a resin film or a hydrophobic non-woven fabric having a plurality
of apertures at a rate of aperture area of 30 to 50 %, for example.

Here, the elastic members 10 may be disposefi at the crésts of the outer ridges
of the first surface sheet 5, as in the first embodiment. Ttis also 'possible that the
second surface sheet 15 per se is made of stretch non-woven fabric having the
elastically shrinking function in the longitudinal direction while eliminating the elastic
members 10, In this case, the first surface sheet 5 need not have the elastically
shrinking function.

Fig. 7 is a top plan view showing an open type disposable diaper with its
liquid-receiving side being located on this side, as a specific embodiment of the
absorbent article 1, 1B, 1C or 1D of the invention.

The disposable diaper, as constructed of the absorbent article of the invention,
has: an intermediate portion 21 to be applied to the crotch of a wearer; a front portion
22 to be applied to the abdomen thereof, and a rear portion 23 to be applied to the hip

thereof.



t hat t-he whol e surface structure 4 is curved as showm in Fig. 3. As a
result, the absorbent core 2 is also curyed. The el astic nmenbers
10 may be made of any elastic materi al stéh as natural rubber, synt hetic
rubber or stretch non-woven fabric (i.e., non-woven fabric having

el asticity). Here, the surface sheet 5 per se may be made of such
stretch non-woven fabric to have an elastically shrinking function in the
| ongi tudi nal direction. In this case, the elastic nmenbers 10 need not be

provi ded to the sur £ 4 5. T forer th r r an be
easi |y manuf act ur e&{ﬁﬁe dﬁg&%‘%"é’"ﬂ?ﬁ‘%ﬁf‘%? % tr'17(‘-3ﬁ‘rei ﬁfégsﬁget%t %‘gﬂhlléss,%pﬁ%rg

hei ght size 8 referred, to Fig.,2 fromthe, surface .of. the,support
Sheet 6 t o t rEetRu R 4 bR gief stk wpd BE bUFRENp0F (BichaT i BRRA
to 50 mmor less., W.thin,thjs range, .the |iquid-regeiving side of the
absorbent _ar ties dn i 71 5 Al1a V0T eh hont BB ahase. - dpE IR SOUSHEEA:
article is used for aki ng Cftre of old people who are eriouaj di fferent
among the i ncRoFHRRSALLNPsE howe plasy shapes providering afementioned, intermedidts BRRioR; ze
8h is from10 mmor nore to 30, Mm or | ess. In the surface
structure 4, Hor dbderperiphaplregion A @heredhs aksgrosnt¢pse 24 notRresent theyupgort
hydrophilic material inside of the ridges 8, i.e., between the surface

sheet 5 and t¥heet 6ansdbe backgheet 3 areaondrd)fheach athegdo secugmtheabsasbery corg 2

cushion layer 9, the elastcity of
therebetween,

In the disposable diaper shown in Fig. 7, the surface sheet 5 shown in Figs. 1
and 2 is present only in the widthwise center on the liquid-receiving side to form the
ridges 8 and the recesses 7. The cushion layer 9 may or may not be disposed between
the surface sheet 5 and the support sheet 6.

The area where the ridges 8 and the recesses 7 are present is in a rectangular
shape extending from the front portion 22 through tI}e intcnneciiate portion 21 to the
rear portion 23 in the longitudinal direction and over two side regions 31 and 31 across -
a centerline 30 in the transverse direction. That is, as shown in Fig. 7, the ridges 8
and the recesses 7 are present in the area having a length almost equal to that of the
absorbent core 2 and a width almost equal to that of the intermediate portion 21 of the
absorbent core 2. The area may be modified variously according to the applications,
In the disposable diaper of Fig. 7, the crests 8t of the ridges 8 of the surface sheet 5 are
provided with the elastic members 10 for allowing the disposable diaper to be curved
in its entirety by their elastic shrinking forces.

The elastic members 10 may be provided either all over the ridges 8 in the
longitudinal direction or only over the intermediate portion 21 in the longitudinal
direction. It may be also possible that not all but some of the ridges 8 are provided

with the elastic members 10.



the ridges 8 is so enhanced that the shape of the ridges 8 can be

mai nt ai ned securely 9
when they conme into contact with the wead8r. In this case, therefore, the
surface structure 4 will fit the crotch nore closely. In stead of

provi ding the cushions layer 9, however, the inside of the ridges 8 may be

vacant. That is, the space between the surface sheet 5 and the support

sheet 6 may be left as clear gaps. The hydrophilic material for

t he cushion | ayer % caa i fied materials. For ex%nple
Ryl e

be exenpl b riou

use can be made of Hpih I“i‘ag‘édthﬁyﬂ%r%ﬁ%bf’{ q gurtace HRIChEe RIPRRF| Rl
pol ypropyl ene, nylon_or pqlyester, hydrophilized hydrophobjc conposite
fibers of polieentiop, % ¢laske wamberse Hb areqpreferabiy, provided ovphat least JOn"oef they on.
As described before, the term "hydrophilized hydrophobic fibers" neans
hydr ophobi ¢ §ntiprelessth ]y efcthe absasbeny astisisn.| i Bowgvenitheplastic members ilfsheulday be
long fibers (or filanments) prepared in the formof tow. O else, use can
be made of a mosibetlimitedrio greontmyoup lengtinefdl e errmeredut wiay Mo napddest pagtialhy, | y
hydrophilic or originally hydrophobic but subjected to hydrophilic
treat ment. Thier spdmple,yatrtwoi porponsdefce & oy nidreof yhecentire tepgth Li.esThe pottioni nt o
the net-like shape, in which short fibers extend generally in one

requiring the curvature is different for targets of application. For a baby or child, for

example, it is preferable that not only the intermediate portion 21 but also both the

front portion 22 and the rear portion 23 are curved to fit the round abdomen and hip.

For an old wearer, the front portion 22 need not be curved. Thus, the portion to be

curved is properly adjusted.

The ridges 8 of the surface structure 4 are covered at their opposite end
portions 8¢ and 8e with cover sheets 11 and 11, as shown in Fig. 7. Preferably, each
cover sheet 11 has a width larger than that of the area where the ridges 8 are formed,
and is bonded to the support sheet 6 with a C-shaped bondéd portion. 11b to be opened
toward the intermediate portion 21. That is, for forming a pocket, it is preferable that
each cover sheet 11 is not bonded to the support sheet 6 on the side of the intermediate
portion 21. .

When the excreted liquid moves along the ridges 8, it flows to the front
portion 22 or the rear portion 23 of the absorbent article 1 and may further flow to the
end portions 1e and 1e of the absorbent article 1. 'With the cover sheets 11, however,
the longitudinal flows are stopped and sealed by the pockets so that no excreted liquid
leaks from the end portions 8e of the ridges 8. Moreover, the cover sheets 11 hide the
end portions 8e of the ridges 8 to provide a beautiful appearance. The cover sheets 11

are preferably made of a hydrophobic sheet having a basis weight (This may be

referred to as “METSUKE” in Japanese measuring unit) of 20 g/m? or more, such as a



di rection. The strip-shaped materials are produced by cutting a resin film
or non- woven fabric into strips. Alterngtively, the material may be
exenplified by either a non-woven fabri&, such as air-through non-woven
fabric of hydrophilic fibers or hydrophobic fibers subjected to
hydrophilic treatnment, which is bulky and has a low density, or a web of
opened fibers having a relatively short length (e.g., hydrophilic fibers
or hydrophobic fibers subjected to hydrophilic treatnment). Preferably, the
cushion |ayer_9 i di | y_.ne S | Eauld g ceadi |y
el astically spé%gégfgé&%ggaggéﬁgrgd%”ﬁﬁ%%@?ﬁéﬁﬁégggﬁgﬁéeﬁq@ﬂ&%ggn é@%fore,
it is preferghle at...t cushion Ltayer 9 has a density of 0.4 g/cnferr]
or less and ?ﬂ%“?#agﬁééﬁﬁﬁﬁﬁkéi?ﬁiﬁ e cushion layer 9 has a fineness of
; bggrmbg;lt O;r t”? Lleé ftg &cis ! pgglggcﬁ)aé view s‘?ho%%gs 5 %ﬁﬁé absor Iir?gV\f)asd%War? $heBttinent

10 enbodi ment of,the ipvention. In this absorhent ar}ic B, .the
ri dges 8 are PRHEM °rd’h?’8?r8’h or 3 @nﬁé'ﬂc@r{,ﬁ)t P2 SREC 1°I°é‘6m8&s%grt§?)%l?sﬂpe&f t he
portions havi

ng the sane _.constructions as those of the first enbodi nment
will be on ttwgchbyfe the dnvsAtion: Ade-He mt@ysvemée@%%l&& é‘i“Lﬁ‘Geaﬁ’l (rictestiqn

taken in the longitudinal direction. The urine absorbing pad shown in Fig. 8 is

preferably used for a female wearer, and is used on the inner side of an outer wear
material such as disposable diaper or underwear.

This urine absorbing pad is constructed, as shown in Fig. 9, of the back sheet
3, the surface structure 4 and the absorbent core 2 sandwiched therebetween. The
absorbent core 2 is formed by enveloping a mixture of pulverized pulp and highly
absorbet polymer (or SAP) with a tissue paper 2a.

The ridges 8, as formed of the surface sheet,S of the sixrface structure 4, are
extended longitudinally of Figs. 8 and 10 almost over the full length of the urine
absorbing pad and are covered at their end portions with the cover sheets 11 and 11,
These cover sheets 11, the support sheet 6 and the back sheet 3 are bonde'__d to one
another in the peripheral region A having no absorbent core 2. The cover sheets 11
form the pockets as in the absorbent article shown in Fig. 7.

This urine absorbing pad is wholly curved, as shown in Fig. 10, to fit along
the crotch of the wearer by the elastic members 10 provided in the ridges 8. As a
result, a number of wrinkles are formed on the surfaces of the ridges 8.

Adjacent to the ridges 8 in the transverse direction, in addition, there are
formed stereoscopic gathers 16 and 16 for preventing the transverse leakage. With
these stereoscopic gathers, it is possible to further prevent the transverse leakage of the

excreted liquid. These stereoscopic gathers 16 and 16 are formed of liquid-



In the enbodi nent shown in Fig. 4, the ridges 8 are nade hi gher, as

I ndicated by 8a, in the vicinity of the.central region and nade | ower, as
indicated by 8b, in the two side regions. Thus, the fittingness on the
crotch or urinary organ is further enhanced by the difference of the

hei ght between the ridges 8a and 8b. In this case, the ridges 8a
preferably have a height of about 25 nm whereas the ridges 8b preferably
have a hei ght of about 15 mm This enbodi mrent nay be nodified such that the

ridges are hﬁﬁﬁﬁédbl/e sReRINAD the ARapei 9RAd 85 Wl Wisich Iret ﬁ}eviqedlbml eligfigi on to
ridges 8d and 8d in the two side regions. he contrary, the

ri dges 8a i by 161 it 17, Of théIP uFA'SIER edeBOiiRR T Qﬁ . oERi thQUELpper eas

tEe rlgges In the two Side reg ns may I'n thls case, .
5 8
tprgf re'ra%FZ HcEbEE @%Lf %?&%ﬁa[‘ﬁ%mw%ﬂ?@%@%m T@“E‘r %%%@?éﬁ%&é%é BBy be
Fig. 56 E{aseﬁﬁisﬁd;?fﬂh @éeﬁa@o%@%’%ﬁ%%;%? i ribe R nd SRREA
enmbodi nent nti on. 10b are

di sposed at ﬁr§ Eoﬁlg%’{ %1 68? pg’ét@ﬁls |9| gﬁestgte‘\),\s%gﬁvxgi e’isv&o%e%@e{a Su?qaﬁaé{g 8 and

one recoss e pdpoighs ofife 8@%%%55%@5@931 Ganeffuols or intermttent

lines of the bondeﬁ 1Je3othe ans%rb7e%t ea)r(tgc e of tRar1g\|7e|nte11)n tc?m ED%C Rse%t 'Qse rn'ot only a
disposable diaper and an incontinent pad but also a sanitary napkin, In this case, the
entire shape of the absorbent article can be variably modified according to the
applications. For example, it may be modified to have a rectangular top plan shape.

As has been described hereinbefore, the absorbent article of the invention can
bring its surface structure into close contact with the crotch to prevent the leakage.
Moreover, the absorbent article having the ridges of the invention can be freely
deformed according to the individual differences of the: crotch so that it can fit the skin
of the wearer to prevent the leakage more.

In the foregoing specification, the invention has been described in relation to
preferred embodiments and many details have been set forth for the purpose of
illustration, It will be apparent to those skilled in the art that the invention is
susceptible to additional embodiments and that certain of the details described herein
can be varied considerably without departing from the basic principles of the
invention.

Further, ‘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.



Fig. 6'is a sectional view showing an absorbent article 1D of a fourth
enbodi nent of the invention. In this enbg%inent, the ridge 8 is provided

W th addi tional inner ridges. In this absorbent article
1D, a second surface sheet 15 having a liquid perneability is disposed on
the inner side of the surface sheet 5 to formthe inner ridges. Moreover,
the elastic nmenbers 10 are di sposed on the inner side of the second
surface sheet 15, not on the inner side of the first surface sheet 5, i.e.,

at the crestmTﬁ?[ A TMEPI i dges fornmed of the second surface sheet 15.
Wth the second s ace s egt 15, the cushioning properties of the surface

structure 4 can bes0,4.€e 1t h - he r ntioped.cushi on l.ayer 9
as to ensure a sof tl'fi Fﬁr}g&%ﬁpta é:}e g%?%%&'ﬁﬁ%%t%%‘ﬁ&r? Ih’gwg%caoﬁﬂmgurface
sheet 15 funcgi| I gy d Ri.ng  aver .for stopping liqguid_.from
flowng in tﬁ;g}r?éhgj%egg%r?ag é %lgételgfs“ %tg‘g on %H@"%&%ﬂﬁmg Lﬁ“ieacagi’:g(hﬁléeggl@d: an .
formed of a resip filmor,a.hydrophobi ¢ non-woven f i aying a plurality
of apertures a§§or§er}t§?{§ssqdv§5}ée}ﬁt%fvgeea 5 C%Wr%@a‘ffé’e g‘lﬁk %ﬁ%‘ﬁpl e.
Here, the elastic minbers 10 may. he, .di spf)sed at the crests . of the quter
ri dges wherein, 1n an area’including at least a centerline extending in a longitudinal
direction of the absorbent article, the surface sheet is corrugated to form recesses and
ridges extending in the longitudinal direction and alternating with each other in a
transverse direction perpendicular to the longitudinal direction, and the ridges are

given an elastically shrinking function in the longitudinal direction at least at their

crests or vicinities thereof so that the surface structure is formed into a curved shape.

2. An absorbent article according to claim 1, wherein elastic members
extending in the longitudinal direction are attached to the crests of the ridges of the

surface sheet to thereby give the elastically shrinking function.

3. An absorbent article according to claim 2, wherein the surface structure
includes a liquid-permeable support sheet located between the surface sheet and the
absorbent core, and the support sheet is bonded to the surface sheet at an interval in the

transverse direction to thereby form the recesses.

4. An absorbent article according to claim 3, wherein a cushion layer is
provided inside of the ridges such that the cushion layer is sandwiched between the

surface sheet and the support sheet.

AN N



of the first surface sheet 5, as in the first enbodinent. It is also
possi ble that the second surface sheet %@ per se is nmade of stretch
non-woven fabric having the elastically shrinking function in the

| ongi tudi nal direction while elimnating the elastic mnenbers 10, In this
case, the first surface sheet 5 need not have the elastically shrinking

function. Fig. 7 i1s a top plan view show ng an open type

di sposabl e diaper with its [|iquid-receiving side being |ocated on this
side, as a specifi o5 enipgdhsoridint Afticld)Sccof s 1 @Mt &, tvickéin kidgdBin hCcedfer 1D Of
the invention. The di sposabl e di aper, as constructed of the

absorbent artj i ihE thd ¥eRith&Rall di L BBl o h&Pht2doth©C be
applied to thx‘g@ig‘fx()x?@gctho?t% v@g}rtedr:l; 13’ ?ﬁ%ﬁtﬁ%gérnﬁron ZZ(B%}greBée) app |ted to the
abdonen theregi. 1 | to the hip thereof

12 &Lfrn&{égsé&c}@%gdgggéléhﬁhéﬁg? 6@#%&%@2 41?‘8 7, the back sheet 3
and the support sheet 6 are given an hour glass shape, and the absorbent
core 2 (indicated by dotted Ilines in Fig. 7) is also given an hour gl ass

shape. The tr ansveréelxn GBEoH errlltc'}rgge according to claim S5, wherein cover sheets are

provided to cover longitudinal end portions of the ridges.

7. An absorbent article according to claim 1, wherein the surface structure
includes a liquid-permeable support sheet located between the surface sheet and the
absorbent core, and the support sheet is bonded to the surface sheet at an interval in the

transverse direction to thereby form the recesses.

8. An absorbent article according to claim 7, Wheréin a cushion layer is
provided inside of the ridges such that the cushion layer'is sandwiched between the

surface sheet and the support sheet.

9. An absorbent article according to claim 8, wherein ridges in a center
region including the longitudinally extending centerline are different in height from

other ridges in two side regions outside of the center region.

10. An absorbent article according to claim 9, wherein cover sheets are

provided to cover longitudinal end portions of the ridges.

A



portions of those hour gl ass shapes provide the aforenentioned internedi ate
portion 21. In the peripheral region A where the absorbent core 2 is not
present, the support sheet 6 and the badf sheet 3 are bonded to each ot her
to secure the absorbent core 2 therebetween. In the disposable

di aper shown in Fig. 7, the surface sheet 5 shown in Figs. 1 and 2 is
present only in the widthwi se center on the liquid-receiving side to form
the ridges 8 and the recesses 7. The cushion layer 9 nay or nmay not be

di sposed between e g.'ﬂ;afnbg&?ﬁr?thﬁ'ﬁ&e %c@d?&y& he cﬂﬁﬂppr&]%e?gﬁqdﬁgs in a center  'N€

area where the ridges e recesses are present Is It a rectangul ar

shape ext endi I . r 0Ok: L,0 .t h t J. e tion
21 to the relggi oéér{ﬂll&éﬁf?{f ?’?é] {Lﬁ@ﬁaﬁ% nééféégén%eﬁ&gﬁee%? idggérgﬁglﬁ g\ifgh%tf%gﬁ si de
regions 31 an e%l'daecr'?lst\% gcent er| 'gsn oﬁ@hi n Ehe transverse direction. That
is, as shown F1ag° 1 WP FIEe F B LUBIOC AN 178 L8 ¥%es 7 are present in the
area having a length al nost equal to that of the absorbent core 2 and a

wi dt h al nost equal to that of the internediate portion 21 of the absorbent
core 2. The area b di fied variously according to the, applications.
In the di sposabl engﬁapgﬂ%g’ﬁm&f“& a“l"%etaﬁ%"ré‘lngﬁ’s"?%@ %f‘”l?%’\’é“rri‘@ﬁgé“ 8 Shtef he
surface sheet 5 are rovided with the el astic nenbers 10 for allow ng the
di sposabl e diTaBE€R l%%wglég &ﬁ@é@‘w‘{i?ﬂuﬂt%‘t@ﬁﬂgr@?ﬂw %fﬁél&er@ta’élt heighf fqmki ng
forces. The elastjc nmenbers 10 may be provided either all over the
ridges 8 in tather idgegindwaisidgresionscautsidepfdhe eontepregiat: t he i nter nedi at e
portion 21 in the | ongitudinal

13. An absorbent article according to claim 1, wherein cover sheets are

provided to cover longitudinal end portions of the ridges.

14. An absorbent article according to claim 2, wherein cover sheets are

provided to cover longitudinal end portions of the ridges.

—
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direction. It may be al so possible that not all but sone of the ridges 8
are provided wth the elastic nenbers 10.

13 In order to make the curvature of the surface structure
proper for the invention, the elastic nmenbers 10 are preferably provided
over at least 10 % of the entire length L1 of the absorbent article 1.
However, the elastic nenbers 10 should not be limted to a continuous

|l ength of 10 % or nore but may be provided partially, for exanple, at two

portions of 5 %or nore of thgpeBRiAld OF LOks ortion requiring the
curvature is different for ta ' ; a baby or child, for

2 20 both ¢ nettBPBHE nfiod (ABSORBIAT XeriCr WRHSORAEROMUCTURE 017,

t he round abdomen and hip. For an old wearer, the front portion 22 need
not be curved. Thus, the portion to be curved is properly adjusted.

The ridges 8 of the,surface structure 4 ar.e covered at their si.te end
portions 8e and 8eewef‘?1132€§? e ﬁ’éél?sé’?bfft gﬂgleﬂgu RE- A PACT ﬁn#n&g?u,\{mga
Preferably, each, cover sheet 11 i di.h | -t t.h f th

wher e theyri dlgcggd-gerg}/e@{;lpgp 5 ,s]ieet gcsate Ov}nl a Ilquxd-%c%grmg sgger; a ba%lt( sl?eet; an agr ca

absorbent core sandwiched between the surface structure and the back sheet. In an
area including at least a centerline extending in a longitudinal direction of the
absorbent article, the surface sheet is corrugated to form recesses and ridges extending
in the longitudinal direction and alternating with each other in a transverse direction
perpendicular to the longitudinal direction. The ridges are given an elastically
shrinking function in the longitudinal direction at least at their crests or vicinities
thereof so that the surface structure is formed into a curved shape. The surface
structure thus curved can fit the shape of a crotch. Therefore; the liquid is hard to

flow in the transverse direction to prevent the leakage.

Figure 8



and is bonded to the support sheet 6 with a C shaped bonded portion. 11b to
be .opened toward the intermediate portion 21. That is, for formng a
pocket, it ispreferable that each ddéver sheet 11 is not bonded to the
support sheet 6 on the side of the internmediate portion 21. When
the excreted liquid noves along the ridges 8, it flows to the front

portion 22 or the rear portion 23 of the absorbent article | and may
further flowto the end portions Ile and | eof the absorbent article 1. Wth
the cover sheets 11, however, the longitudinal flows are stopped and

seal ed by the pockets so that no excreted liquid |eaks fromthe end
portions 8e of tﬁg radges 8. Moreover, the cover sheets 11 hide the end
portions 8e of tHd&-itdges 8 to provide a beautiful appearance. The cover
sheets 11 are preferably made of a hydrophobi c sheet having a basis weight
(This may be referred to as "METSUKE" in Japanese neasuring unit) of 20

g/merr] or nore, such as a 14
spun- bond non-woven fabric, a ppoint-bond nga-wgyen fabric, a non-woven
fabric |amnated with polyethyl ene, or &fi Fig. 8is a
perspective view show ng a urine aksorbi ng~pag-for~an _rhcaonati nent

Y




patient or old wearer (or absorbent article 1E), as a specific exanple of
t he. absorbent article of the invention; Fig. 9 is a transverse section of
Fig. 8 and Fig. 10 is a section taken im/rhe |longitudinal direction. The
uri ne absorbing pad shown in Fig. 8 is preferably used for a fenale
wearer, and is used on the inner side of an outer wear material such as
di sposabl e di aper or underwear. This urine absorbing pad is
constructed, as shown in Fig. 9, of the back sheet 3, the surface
structure 4 and the absorbent core 2 sandw ched therebetween. The
absorbent core 2 is formed by enveloping a m xture of pulverized pulp and

highly absorb@jeppl yner (or SAP) with a tissue paper 2a. The
ri dges 8, as for%ed of the surface sheet 5 of the surface structure 4, are
extended longitudinally of Figs. 8 and 10 al nost over the full |ength of

the urine absorbing pad and are covered at their end portions with the
cover sheets 11 and 11. These cover sheets 11, the support sheet 6 and the
back sheet 3 are bonded to one another in the peripheral region A having

no absor bent C*.Q\ . The cover sheets 11 formthe pockets as in the

absorbent arts N\ in Fig. 7. This urine absorbing pggzs
whol I'y curved, :Q§§§§§§§ n Fig. 10, to fi4 al ong 4%f§?j,
by the elastic e $§§§§§1 ' 4
of winkles are foMRINNNN




formed:stereoscopic gathers 16 and 16 for preventing the transverse

| eakage. Wth these stereoscopic gathers, it is possible to further
prevent the transverse |eakage of the gxcreted liquid. These stereoscopic
gathers 16 and 16 are forned of |iquid-

15 | nper meabl e sheets into the shape of band (or wall) which are
provided with elastic nenbers 17 and 17, on their upper side edges

t hereof, and are bonded to the upper face of the support sheet 6, on their
| ower side edges. Thus, the absorbent article 1E is provided with the
stereoscopic gathers 16 and 16 which rise toward the wearer. Here,

| ongi t udi nal endfh@i%ions of the stereoscopic gathers 16 and 16 are hi dden
like the end portions of the ridges 8 by the cover sheets 11 and 11.

Here, the absorbent article of the invention can be used as not only a

di sposabl e di aper and an incontinentYpad but _al so a sanitary napkin. In
this case, the entire shape o absorbenit article can be variably

nodi fied according to the applicatiwoks, ~forexagaple; it sy be nodified to

have a rectangul ar i pl an shape. As”has” beepr descri ped
her ei nbefore, the abgghQigt articl eof e 'nv-"L}; ap” bryng rts surface
structure into close contact wtthecrot'ch Ao prevept the | gdkage.




Mor eover, the absorbent article having the ridges of the invention can be
freely deformed according to the individual differences of the crotch so
that it can fit the skin of the wearer4t®d prevent the | eakage nore.

In the foregoing specification, thée invention has been described in
relation to preferred enbodi nents and nmany details have been set forth for
the purpose of illustration. It will be apparent to those skilled in the
art that the invention is susceptible to additional enbodi ments and that
certain of the details described herein can be varied considerably w thout
departing fron1thgrba8ic principles of the invention. Furt her,

' conprises/conpri |%@ when used in this specification is taken to specify
the presence of stated features, integers, steps or conponents but does not
preclude the presence or addition of one or nore other features, integers,
steps, conponents or,groups thereof

16 WHAT IS CLAIMED | S: 1. An absorbent article conprising: a
surface structure having | i qui d- 8




per neabl e surface sheet | ocated on a |liquid-receiving side; a back sheet;
and. an absorbent core sandw ched between the surface structure and the
back sheet, wherein, in an area5ihcluding at |east a centerline
extending in a longitudinal direction of the absorbent article, the
surface sheet is corrugated to formrecesses and ridges extending in the

| ongitudinal direction and alternating with each other in a transverse
direction perpendicular, to the longitudinal direction, and the ridges are
given an el astically shrinking function in the |ongitudinal direction at

| east at their «crests or vicinities thereof so that the surface structure
is formed into a curved shape. 2. An absorbent article
according to claim1l, wherein elastic nenbers extending in the

| ongi t udi nal direﬁ%kfz are attached to the crests of the ridges of the
surface sheet to t by give the elastically shrinking function.

3. An absorbent article according to claim2, wherein the surface structure
i ncludes a |iquid-pernmeabl e support sheet |ocated between the surface sheet
and the absorbent core, and the support sheet is bonded to the surface
sheet at an interval in the transverse digggction to thereby formthe
recesses. 4. An absorbent articlie according to claim3, wherein
a cushion layer is provided insidejgf the rldge%esuch thpt the cushion

| ayer is sandw ched betmeeq\\?e \A . /'
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surface sheet and the support sheet.

17 | 5. An absorbent article according to claim4, wherein ridges
in a center region including the Iongitthqally extending centerline are
different in height from other ridges in tw side regions outside of the

center region. 6. An absorbent article according to claimb5,
wherei n cover sheets are provided to cover |ongitudinal end portions of
t he ridges. 7. An absorbent article according to claim1,

wherein the surface structure includes a |iquid-perneable support sheet

| ocat ed between the surface sheet and the absorbent core, and the support
sheet is bonded to the surface sheet at an interval in the transverse
direction to thereby formthe recesses. 8. An absorbent article
according to claim7, wherein a cushion layer is provided inside of the
ri dges suchtﬁﬁggthe cushion | ayer is sandw ched between the




surface sheet and the support sheet. 9. An absorbent article
according to claim8, wherein ridges insa,center region including the
| ongi tudinally extending centerline are different in height from other
ridges in two side regions outside of the center region. 10. An
absorbent article according to claim9, wherein cover sheets are provided
to cover, I ongi tudi nal end portions of the ridges.
18 F]g.Sl\n absorbent article according to claim1, wherein
ridges in a center region including the |longitudinally extending
centerline are different in height from other ridges in two side regions
out side of the center region. 12. An absorbent article according
to claim?2, wherein ridges in a center region including the |ongitudinally
extending centerlEne are different in height from other ridges in two side
regi ons outside ok the cent regi on.
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13. An_absorbent article according to claim11, wherein cover_sheets are

pr.ovi ded ver | ' R@g 7 @R r tApplicaticniNot 1260001 184S . 14.
An absor rticl észg}écor |%EF0 cqgi m 2, wherein cover sheets are
provi de over |ongitudinal end porfions of the ridges.

| TEXT OF THE ABSTRACT

ABSORBENT ARTICLE WITH SURFACE STRUGTURE

There is disclosed an absorbent article (1E) including: a surface structure having a liquid-
permeable surface sheet located on a liquid-receiving side, a back sheet, and an absorbent
core sandwiched between the surface structure and the back sheet. In an area including at
least a centerline extending in a longitudinal direction (Y) of the absorbent article, the surface
sheet is corrugated to form recesses and ridges (8) extending in the longitudinal direction
alternating with each other in a transverse direction {X) perpendicular to the longitudinal
direction. The ridges are given an elastically shrinking function in the longitudinal direction at
least at their crests or vicinities thereof so that the surface structure is formed into a curved
shape. The surface structure thus curved can fit the shape of a crotch. Therefore, the liquid is
hard to flow in the transverse direction to prevent the leakage.

Figure 8.
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