L S ABSORBENT ARTI CLE FI ELD OF THE

| NVENTI ON The present inventionjyelates to an absorbent article,
for exanple urine-absorbing pad, pad against urine incontinence or
sanitary napkin. Mre particularly, the present invention relates to an
absorbent article capable of fitfj ' St nner with no occurrence
of twisting or no errgrgence of t@ggmw@ s, when used being
overiaid on the inner face of an outer wear material, for exanple underwear

or di aper. BACKGROUND OF THE | NVENTI ON Absorbent articles such
as urine-absorbi ng pad ad agai nst urine incontinence and sanitary napkin
are generafﬂﬂﬂagggﬂﬂﬁﬂhgﬁﬂﬂﬂﬂﬁgid on the inner face of an outer wear
mat eri al such as underwear or_ diaper. Such type of absorbent

articles struct ufhe presemsripvantion relateaite an pbsorbent awicle, forexampleluties-okserbing

| i qui d- perneabl e top sheet and a |iquid-inperneabl e back sheet and

sonet i nes aaidli padoageidsy urine linchnsinkmoy omsdnitaryngapkin. \Mpte paticglatipetherpresent
arranged on both sides thereof in the crosswise direction. These gathering
are provi dareniion relhtes ttdo an absoibent articky capablesof fittie inubistablé amanpeowithi ng a
close fit to the legs or for standing up toward the skin of a wearer
(user). occurrencel RE Stvistingv 6ntroormbrgehs0 bb antkedrdowdl eginkles, wiepaised beingof t
as possible, taking account of the touch to the skin of a user. However,

al most no @vérkid bR theliafer TR oAl citdrovea atierR) Toi &akipld tndepwedr@ridivper.
prevention of tw sting or tucked-down MW|nkIes whi ch are 5|gn|f|cant when
the absorbent article is used being overlaid on the inner face of an outer
wear materi al such as undermear and di aper. Particul arly,
regardi ng i ( VENEIOKROY gat herings or vertical gatherings,
because the e astlc me matertals tor formng the | eg gatherings or

vertical gatheriyg b@ﬁtearﬁEIEQQQ&P' a$ rinlaBscibilg Spad! phd GeARSOLAR IncBhfiddnke O

extend longitudinally a
and sanitary napkm are generally used being overlaid on the inner face of an outer wear

material such as underwear or diaper.

Such type of absorbent articles structurally comprises an absorbent core
interposed between a liciuid-permeable top sheet and a liquid-impermeable back sheet and
sometimes additionally includes leg gatherings or vertical gatherings arranged on both
sides thereof in the crosswise direction. These gathering are provided with elastic
member materials such as rubber for providing a close fit to the legs or for standing up
toward the skin of a wearer (user).

These conventional absorbent articles are prepared as soft as possible, taking
account of the touch to the skin of a user. However, almost no attention has been paid to
easy applicability or to the prevention of twisting or tucked-down wrinkles, which are
significant when the absorbent article is used being overlaid on the inner face of an outer
wear material such as underwear and diaper.

Particularly, regarding the one provided with the leg gatherings or vertical
gatherings, because the elastic member materials for forming the leg gatherings or vertical

gatherings are arranged in both sides of the absorbent article to extend longitudinally at an
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2w~ elongated state, the resulting absorbent article readily deforns due to
the shrinkage force of the elastic menbey materials, when the absorbent
article is overlaid on an outer wear naterial. Consequently, the foll ow ng
drawbacks energe. 1. It is difficult to attach the absorbent article
along the inner face of an oquter wear materjal_ such as underwear

di apgr | n elngated siatey she regulting ahsprhept articlegeadily deformgalue 59, the shepka ‘P’@P o8|
in arelatively flat state to the inner face of an outer wear material such
as under wedhe glagticiimgsher materials, wingne theaahsgehenh grticle isapeeshaisk on an euter avesn
the inner face of an outer wear material, the absorbent article readily
twists or imatenialk eGonssauentlydtherfoliowing drawhickoemerger , dur | ng the notion of
a body with the absorbent article attached thereon, the absorbent article
twi sts or ils tucHed diffionltdodttagh tink-.Iabsbrbcnttdm'mlelalgmgeh@fnnbmfase iofign @uter veear
nunber of tucked- down winkles is increased, so that body fluids readily
| eak from tofeerddl dsachfast emlosarr fivintliaper. t ilal ether Svords, it fis difficalt ftbi attach the
attach the absorbent article on the very utnost bottom of an outer wear

materi al . RbsdrbeéntIndtéryal W & Relhtivel R Aapsthend titd inned facé 6f & birehRdaranatesl subher
face of an underwear, because the absorbent article is inserted fromthe

wai st openiasgndérwehreandWigRE wear into the inside of the underwear and then
the legs are inserted into the underwear to wear the absorbent article

toget her wigt h t heyhifiRfARAE the ASoRRaP hRRIY o@mel 1%& faéLatihd Mutép%ﬁxsmhﬂénal

position or twists or is tucked down and winkled in the underwear unti/l

the under egd ati8rBahehsicl ﬂ‘ehcf \fyettv{iﬁe s BP Wiucked YRR Wikl add MGREbYED dyring

The pr esent I nvention I's so conventi onal pr ms’ as nention

above, and mthd¥hila Bbdf Wit MECHshiblnt artfcht ﬁ&a‘lﬁécﬂ%&&:@?ﬁé’%ﬁﬁ?ﬁe@aﬂl&é e

capabl e of securely fitting una eady occurrence

twi sting onytcked-Haua dwn%h%m{near pgfh_ea&@%eb&%&hg'&'tﬁe WiKEPer O Shbidgd on

the inner face of an outer wear
down wrinkles is increased, so that body fluids readily leak from the side of the absorbent

article.

3. It is difficult to attach the absorbent article on the very utmost bottom of an outer
wear material. Particularly when the absorbent article is attached on the inner face of an
underwear, because the absorbent article is inserted from the waist opening of the
underwear into the inside of the underwear and then the legs are inserted into the
underwear to wear the absorbent article together with the underwear, the absorbent article
readily shifts in position or twists or is tucked down and wrinkled in the underwear until

the underwear completely fits the body.

SUMMARY OF THE INVENTION

The present invention is solve the conventional problems as mentioned above, and
an object of the invention is to provide an absorbent article capable of securely fitting
human bodies with no ready occurrence of twisting or tucked-down wrinkles of the
absorbent article when overlaid on the inner face of an outer wear material.

It is another object of the invention to provide an absorbent article which can be



It is another object of the invention to provide an absorbent article which

can be’ 3 3 securely
positioned and arranged at the central part of the | owest bottom of an
outer wear material such as underwear. The present invention

provi des an absorbent article conprising a |amnpated piece cqnprising a

| i qui d- per AesaFlE pesionadoand arpanged: at the central partof m%teh?ﬂ%:ogaﬁl QU peEd
bet ween the top sheet and the back sheet, wherein the regi on where the
absor bent &witesial suchpsamdervepfic| udes a center region extending al ong a

| engt hwi se direction of the absorbent article and side regions adjacent to
t he center regi offh¢ presemtrinvention groNidescan ahsorbenpastidie comprisinga lamanatedhpiepen se
direction, and the bending resistance (stiffness) of the | am nated piece in
t he cent er comprising iasliquidypemméablentophsheéte adhanky shexs iant aancabsorfbenth eore antierpisedi
piece in the side regions. The absorbent article of the

i nvention batween thestg sheetaandrthe backosteet) iwigrdimthe Rgijpadwharg aheslisotbient eore is

i nconti nence, a sanitary napkin or the like, being overlaid on the inner
face of aprasitEihclueey a CBiter tegionSeiténdisg WIvEg aleAsthoivd diterfi6i of Bye abbsosbat Ng
the longitudinally extending center region wth high bending resistance

(stiffnesshrticle idtesiderdgivnk Qdjabért ¢6 theCefileP Fégiéh inhEcrofsvasd@iRdctioh ipeffeRdicular
tw sting or any tucked-down winkle hardly enmerges in the absorbent

article whentHeenARSRE AfBicH, hhd 1R Ueﬁdiﬁﬁ%ﬁiﬁh&eq&iﬁﬁ&s)i orifeE le{nﬁﬁﬁeﬂ’fpiécg%
outer wear matertal. Therefore, the absorbent articlée can be worn by a
user in a gfA&nverfrkdibi ; | o
Ftcked: doun i stioh nighBERR,H bivdifl [ RREAGFBF IRCHFRIR bitod'h 85, ke
IS a perspe, -+ﬁée view of the absorbent article of the invention;

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

Fig. 3 is a cros ' ' - .0 | jne L1

Figs. 4(A), 4(B) %gﬁgd"t"z?%%ﬁ}r&eee%*‘r@é é@segtc‘?’??)aﬁ‘!aw\%&e’\%g a5 ?ﬁggésrpirn&ﬂa&’r apad,
t he

against urine incontinence, a sanitary napkin or the like, being overlaid on the inner face of
an outer wear material such as underwear and diaper. By arranging the longitudinally
extending center region with high bending resistance (stiffness) in the laminated piece
composing the absorbept article, twisting or any tucked-down wrinkle hardly emerges in
the absorbent article when the absorbept article is overlaid on the inner face of the outer
wear material. Therefore, the absorbent article can be worn by a user in a stably fitting

manner with no ready emergence of twisting or tucked-down wrinkles.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the absorbent article of the invention;

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

Fig. 3 is a cross-sectional view of Fig. 2 along the line ITI-IIT;

Figs. 4(A), 4(B), and 4(C) are cross-sectional views of the structures of the
bending resistance-enhancing means in the individual examples;

Fig. 5 is a perspective view depicting the attached state of the absorbent article to

an outer wear material; and



bendi ng resi stance-enhanci ng neans in the individual exanples;

Fig. 5 is a perspective view depicting the attached state of the absorbent
article to an outer wear naterial; and

4 Fig. 6 is a cross-sectional view showng a still another
enbodi nent of the, absorbent artjcle according to the inventjop.

DETAI LED DESCRI Fig. (Niom vrgss-segtional) view showing a istil] anpthes embpdisat. of \the
view of a urine-absorbing pad for adults (or a pad against urine

i ncont i nen@bgorbent artislecacaniding tofthe invertiior bent article of the invention;
Fig. 2 is a plan view showi ng the devel oped state thereof, Fig. 3 is a
cross-sectional viewof Fig. 2 along the line Ill-111; Figs. 4(A), 4(B),
and 4(C) are cross-sectional views of the structures of the bending

r esi st ance DERYSILE SERAR i ENBIONXxanmpl es; and Fig. 5is a
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perspective view depicting the state of the absorbent article attached to
the inner face oFign isansbespective diswaof Duitivs-aby¥erbingrpadforadults (or a pad aghinst
shown in the cross-sectional view of Fig. 3, the absorbent article 1
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facing toward the skin of a wuser, a back sheet 3 facing toward an outer

wear mat er ipfin VW shawing e depdbpalsardi therebs; Fign3listd) cRISSEdRBnAl HaW Of Fig. 2
i nt er posed between the top sheelt) 2 and the back sheet 3. The back sheet 3
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laminated piece 1A composed of a liquid-permeable top sheet 2 facing toward the skin of a
user, a back sheet 3 facing toward an outer wear material such as underwear and diaper,
and an absorbent core 4 interposed between the top sheet 2 and the back sheet 3. The
back sheet 3 can be a liquid-impermeable sheet. However, if the absorbent article 1 is to
be arranged on the inner face of a diaper of pants type or open type as an outer wear
material, a partial region or the whole region of the back sheet 3 may be prepared liquid
permeable, so that urine remaining unabsorbed by the absorbent core 4 of the absorbent
article 1 can be transferable to the absorbent material of the diaper.

The liquid-permeable top sheet 2 is prepared by using hydrophilic fibers or
hydrophilized hydrophobic fibers, and includes a non-woven fabric manufactured by point
bond method, air thfough method, spun bond method, spun lace method or the like. The
“hydrophilized hydrophobic fibers” as used herein means hydroj)hobic 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 monomer or a polymer having a hydrophilic group thereto; by subjecting it to



"hydrophi |l i zed hydrophobic fibers" as used her ei n neans hydrophobic fibers
subjected to hydrophilic treatnent. %hls hydrophilic treatnent, a

hydr ophobi c fiber is nmade hydrophlllc by“treating it with a surfactant; by
chem cally binding a chem cal substance such as a nononer or a pol yner
having a hydrophilic group thereto K subjecting it to

5 plasma plaswe gmqegs;nggy»yldmacﬂnggt with \si chismicat sehsiangt havibg adhydeopthilic grgup;
hydrophilic group; or by treating its surface to have a profiled section.
The back sherby 3reatingnitd sudhcaito haveshiprofiled esectiors h e, bagk rsheetwbie madalofian a
resin sheet overlaid on a non-woven fabric or the like. The absorbent core
4 is prepar erfihic resinrsbedt] W abravgveh [falkric, a mbixtshedt overiaid ushe tonwdven Eitsticsorper
absorbent polyners (or highly absorbent polyners); and the absorbent core
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absor bent polyacrylonitrile chains.

As shown in Figs. 1 and 2, the top sheet 2 and the back sheet 3 while interposing
the absorbent core 4 between them are overlaid together in terminal regions 5, 5 on both
ends in the lengthwise direction of the absorbent article 1 and in terminal regions 6, 6 on
both sides in the crosswise direction, where the two sheets 2 and 3 are bonded together
with a hot-melt adhesive or the like.

In the absorbent article 1, the direction Y is a lengthwise direction, which extends
from the lower abdominal region of a user toward the buttocks thereof in use, while the
direction X perpendicular to the direction Y is a crosswise direction. The absorbent
article 1 shown in Figs. 1 and 2 is overall in a so-called sand glass shape, in which the top
sheet 2, the back sheet 3 and the absorbent core 4 are all in so-called sand glass shapes.
Herein, only the absorbent core 4 may be in a rectangular shape or the entirety of the
absorbent article 1 may be in a rectangular shape.

Additionally, the absorbent article 1 is provided with hydrophobic sheets 15, 15

extending lengthwise adjacent to two sides of the narrow region of the sand glass shape.



article 1 showmn in Figs. 1 and 2 is overall in a so-called sand gl ass
shape, in which the top sheet 2, the baq{bsheet 3 and the absorbent core 4

are all in so-called sand gl ass shapes. rein, only the absorbent core 4
may be in a rectangul ar shape or the entirety of the absorbent article |
may be in a rectangul ar shape. Additionally, the absorbent article

1 is provi dibg side ¢dgeyldacyfiesch hydropbobic sheet 15 ischondeditnthel ianen fage {er thajtapent
to two sides of the narrow regi on of the sand gl ass shape.

6 The si dheat@)eof theaabsbrbeat artibledl, optierérsthe lother sitle edge [ 6b dlesteafdreehfromrther
face (or the top sheet 2) of the absorbent article 1, whereas the other

si de edge & sheeerensf plovidked f withnlofgitudimaily séxeatding elastir metmber! mdtedial 16 (for

| ongi tudi nally extending elastic nenber material 16 (for exanple, rubber

band) at i teiaxﬁbl@ﬁgﬁbeﬂbﬁﬁ@taﬁ-itsbaoﬁ%dt&ﬁ stafe. 9% &lresult, aB shibwn id Figel,! veitidal
gatherings for prevention of side | eakage of urine or the like 1s forned on
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user in use. In the sand-glass shaped regi on where the absorbent

core 4 is RbeRBEH: aRRcld Pgﬂaﬁﬁh%ﬂpt&yarﬁ%éﬁéﬂnbf‘ﬁﬁsér'ihﬂ&- 2, the center region
(i) with given wdth Wis made to have higher bending resistance

(stiffness) thanp flsafd-gldd€ sﬁﬁﬁgg&g&gwﬁéﬂ%é ﬁﬁ??tf)bt%h Eore) @ﬁé‘éﬁ&es ih@ichted
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and the “length” means the size in the lengthwise direction.
The difference in bending resistance can be established by arranging bending
resistance-enhancing meéns in the center region (i).
The various examples of the bending resistance-enhancing means will be
described with reference to the Figs. 4(A) to 4(C).
First of all, in the absorbent article shown in Fig. 4(A), the bending resistance of
the center region 4a of the absorbent core 4 (or the region within a range of the width W is
made higher than the bending resistance of the side regions 4b, 4b of the absorbent core 4,
and this center region 4a of the absorbent core 4 with high bending resistance composes
bending resistance-enhancing means 11. Here, the region 4a corresponds to the region (i),
and the regions 4b correspond to the regions (ii).
This can be achieved by making the fiber deﬁsity in the center region 4a higher

than the fiber density in the side regions 4b, 4b. For example, the absorbent core 4 may

be formed such that: the center region 4a and the side_régions.4b, 4b are formed of a fiber



made higher than the bending resistance of the side regions 4b, 4b of the
absorbent core 4, and this center region,4a of the absorbent core 4 with
hi gh bendi ng resi stance conposes bendin&'resistance-enhancing means 11.
Here, the region 4a corresponds to the region (i), and the regions 4b
correspond to the regions (ii). This can be achi eved by nmaking the
fi ber densildyer aha tchastare thieknessginothes fiber tHyer is dviedaidtdndy onldbe centersiegipni4a; t he
side-regi ons 4b, 4b. For exanple, the absorbent core 4 may be fornmed such

that: the eadtih onboiherertar fegibnt4acoralldke canpérasgiod Ha addthersiiefregiorsi4in f4bare
fiber 7 | ayer at a

const ant t hydslitesed; ordhdatdieinder AResshRy & make @ iWhaledalisdthend BoteN4 ot @hé @ime
region 4a; and then only the center region 4a or all the center region 4a

and the si ggickREE ONAltéatively, Fufing RAE SIS SR FOrRingd @R aBSbria Sord 48 FHEEWED
make t he whol e absorbent core 4 at the sane thickness. Alternatively,
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side regions 4b, 4b such.that,thernopl astic fibers after hydrophilic
t r eat ment z?F%dlE%ﬁetséﬁaWéaoﬁrﬁ?éldrer{epﬁgsg‘én er region 4a of the absorbent core
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per se of the absorbent core 4 is allowed to function as the bendi ng
resi st ancemglf?ﬂhiicﬁﬁe%%saf& gontained more ipithe-peRter degipn &a aftibe absasbend sprechr e
4 compri Se?cha?l irr? tﬁé lsJirdg rggfior?sbflg r4l%(;a rt]); srzli)s%gv.rlesntly blowing hot air over the center region 4a
or the whole absorbent core 4 thereby thermally melting together thermoplastic fibers in
the center region 4a relatively more than in the side regions 4b, 4b. In such manner, the
center region 4a per se of the absorbent core 4 is allowed to function as the bending
resistance-enhancing means 11.

Otherwise, when the absorbent core 4 comprises a mixture of absorbent fibers
such as crushed pulp and/or hydrophilic fibers (including hydrophilized hydrophobic
fibers) and a highly absorbent polymer, the bending resistance of the center region 4a can
be sufficiently elevated such that the amount of the highly absorbent polymer contained in
the center region 4a is increased more than the amount of the highly absorbent polymer
contained in the side regions 4b, 4b; or the highly absorbent polymer is contained only in
the center regidn 4a; by subsequently adding a small quantity of water to the absorbent
core 4, thereby making the fibers adhere together through the highly absorbent polymer.

In Fig. 4(B), reinforcing member material 7 is embedded in the absorbent core 4

within the region (i) of the width W. The reinforcing member material 7 serves as



such as crushed pul p and/ or hydrophilic fibers (including hydrophilized
hydr ophobi ¢ fibers) and a highly absorbe&ﬂ pol yner, the bending resistance
of the center region 4a can be sufficiently elevated such that the anount
of the highly absorbent polynmer contained in the center region 4a is
increased nore than the anmount of the highly absorbent polynmer contained
in the si dbendigg tesistange-enhancing meansH2ghl y absorbent pol ymer is contai ned

only-in the center region 4a; by subsequently adding a small quantity of
water to the absdnbhasidecegions withhae gkinforaingrmember matsdiak aw ethewsimptther
t hrough the highly absorbent polyner.. In Fig. 4(B), reinforcing

menber mat ebsarbent dose dndoatjriisels absottent ameridbanth aorbsofbenniftbersnort henixtye of

(i) of the wwdth W The reinforcing nenber material 7 serves as

bendi ng r esbsirbént eitendovithi 5 fightaabsotlent polymer. Theé réihfdréing anemigiranaterialt h no
rei nforcing nmenber material arranged therein, the absorbent core 4
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resistance of the region (i) of the width W more than the bending resistance of the side

(¢]

regions 4b, 4b adjacent thereto.

In Fig. 4(C), reinforcing member material 8 is arranged according to the region (i)
of the width W. The reinforcing member material 8 serves as bending resistance-
enhancing means 13.

The reinforcing member material 8 is a reinforcing plate of a relatively small
thickness, a large length, and the width W. The reinforcing plate comprises cardboard,
resin sheet, foaming resin plate or the like. The reinforcing plate may satisfactorily be
embedded in the absorbent core 4 or may satisfactorily be interposed between the
absorbent core 4 and the back sheet 3. In this case, the reinforcing plate may
satisfactorily be bonded to the absorbent core 4 or may satisfactorily be bonded to the back
sheet 3. Alternatively, the reinforcing plate may satisfactorily be bonded to the exterior
face of the back sheet 3.  Still additionally, plural reinforcing plates may be satisfactorily
used and arranged at an intefval within the region of the width W in the crosswise

direction.



The rei.nforcing nmenber material 8 is a reinforcing plate of a relatively
smal |l thickness, a large |ength, and thﬁvm'dth W The reinforcing plate
conprises cardboard, resin sheet, foanm g resin plate or the |ike. The
reinforcing plate may satisfactorily be enbedded in the absorbent core 4
or may satisfactorily be interposed between the absorbent core 4 and the
back sheet 3. | Inthhiembodiment pfitherfigsfl andi2nthepkgioe (Yrawith high besfding resistapche
bonded to the absorbent core 4 or may satisfactorily be bonded to the back
sheet 3. Alg @i natrectaigle shipe rofi tifeoconstant pidile Way Hewveséracheriegipnbé) broayled
to the exterior face of the back sheet 3. Still additionally, plural

rei nforci ngatgf@t@ﬂyﬁa%bm assfshaperithe/likeised and arranged at an interval
within the region of the width Win the crosswi se. direction.
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(folding line) 21 extending along the crosswise direction is preferably formed, as shown in
Figs. 1 and 2. In this case, the bending resistance of the region (i) is relatively lowered at
the folding part 21. This can be attained by creasing the center region 4a of the absorbent
core 4, the reinforcing member material 7 or the reinforcing member material 8,
respectively composing the bending resistance-enhancing means 11, 12 or 13, along the
folding part 21, or by partially removing the reinforcing member materials and the like
along the folding part 21. Incidentally, this folding part 21 may be formed to extend
across not only the region (i) but also the regions (ii), i.e., across the whole absorbent core
4.

In this case, the absorbent article 1 can be readily folded at the folding part 21 and
packaged at a double-folded state. Otherwise, the folding part 21 can be arranged at two
positions at an interval in the lengthwise direction, so that the absorbent article 1 can be
triple-folded.

Because the laminated piece 1A composing the absorbent article 1 has the high

bending resistance region (i) thus described, the absorbent article 1 can readily maintain its



core 4, the reinforcing nenber material 7 or the reinforcing nenber
material 8, respectively conposing the.QSnding resi st ance- enhanci ng neans
11, 12 or 13, along the folding part 217 or by partially renoving the

rei nforcing nmenber materials and the like along the folding part 21.
Incidentally, this folding part 21 nmay be fornmed to extend across not only
t he regi on r¢latively flatstate duting nsegi Ensthe other hands by feldingghe absorhend prticlebisdprg:nt
core- 4. In this case, the absorbent article 1 can be readily

fol ded at thecfoldihglpary2hethe alsbrizentiartipleclkeande patkaged campastlyol ded st at e.

O herwi se, the folding part 21 can be arranged at two positions at an
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never tw Stinetg tgcre leigsopenings 33. In this wearing process, because the high bending resistance
region (i) functions to maintain the flat state, the absorbent article 1 is never twisted or is
never tucked down or wrinkled inside the underwear 30. Additionally, because the
folding part 21 works as a marker to apply the absorbent article 1 at the center of the
bottom part 32 of the underwear 30, the absorbent article 1 never shifts severely in position
during wearing.

Moreover, while the absorbent article 1 is applied to the crotch region of a user,
the high bending resistance region (i) works to maintain the absorbent article 1 per se at the
flat state. 'Thus, no twisting or no tucked-down wrinkle emerges in the absorbent article 1
during wearing. Because the low bending resistance regions (ii) are present outside the
region (i), additionally, the regions (ii) can freely deform conforming to the shape from the
crotch region of a user to the thigh thereof, so that the absorbent article 1 can securely fit
the crotch region.

Because the regions (ii) are flexible, the deformation of the regions (ii) readily

allows the hydrophobic sheets 15 to stand up toward the skin of a user, so that the vertical



never t-ucked down or winkled inside the underwear 30. Additionally, "
because the folding part 21 works as a rker to apply the absorbent
article 1 at the center of the bottom part 32 of the underwear 30, the
absorbent article 1 never shifts severely in position during wearing.
Moreover, while the absorbent article 1 is applied to the crotch region of
a user, tIgatharings arerrgadily formied tasnbashrsidgisdn tge xrasewiss dirgctien, which works to
absorbent article 1 per se at the flat state. Thus, no twisting or no

t ucked- dowpreventikrine leskape from theside. absorbent article 1 during wearing.
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core in the region (ii) along with the top sheet and the back sheet. Within this range, the
absorbent core 4 in the region (ii) can keep gentle touch on skin. More preferably, it is 19
mN - cm or more to 200 mN - cm or less. The most preferably, it is 19.6133 mN - cm or
more to 196.133 mN - cm or less.

For adults, the width (or mﬁximum size in the direction X) of the absorbent core 4

is about 100 mm; and the width W of the high bending resistance region (i) is 10 mm or
more to 60 mm or less, preferably. When the width W is above 60 mm, the region (i)
extends nearly up to the thigh of an adult, so that the adult might readily feel
uncomfortable at the crotch region while wearing the absorbent article 1. When the width
W is below 10 mm, the area of the low bending resistance region '(ii) is enlarged, which
readily causes the absorbent article 1 to be tucked down on both the sides in the crosswise
direction and deteriorates the fitting stability on the body. Taking account of what has
been described above, the width W of the high beﬂding resistance region (i) is more
preferably 15 mm or more to 20 mm or less.

Incidentally, if the region (i) is in a sand glass shape or the like with no constant



core in the region (ii) along with the top sheet and the back sheet. Wthin
this range, the absorbent core 4 in thelgegion (i1) can keep gentle touch
on skin. More preferably, it is 19 nN mor nmore to 200 MN cm or |ess.
The nost preferably, it is 19.6133 nNcmor nore to 196.133 nN cm or

| ess. For adults, the width (or maxi numsize in the direction X)
of the abswidthnthecwidéh 4f thesregioau(f) ibOthe rantennfl thehabsoibgnharticlsf intthe léngthwise
bendi ng resistance region (i) is 10 nmor nore to 60 nmmor |ess,
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absorbent core (including the bending resistance-enhancing neans) in the
region (i) laminated piece in the region (i), there 1s provided the bending resistance-enhancing means

11, 12 or 13. The bending resistance-enhancing means 11, 12 and 13 comprise the center

region 4a of the absorbent core 4 where the bending resistance is enhanced, the reinforcing

member material 7 such as rigid non-woven fabric and the reinforcing member material 8

such as cardboard, respectively.

By allowing the laminated piece in the region (i) (or in the region including the

bending resistance-enhancing means 11, 12 or 13) to have the bending resistance of 2-fold

or more the bending resistance of the laminated piece in the region (ii) as described above,

the flatness degree of the absorbent article 1 when applied to a 'user can be increased,

which works to-prevent the occurrence of twisting or tucked-down wrinkles.

Still furthermore, the high bending résista.nce region (i) is required to be present at
least in the center of the absorbent article 1 in the lengthwise direction. In other words,
the region (i) is required to include the centerline extetiding along the crosswise direction.

Additionally, under provision that the length of the region (i) is designated as L1 and the

length of the absorbent core 4 is designated as LO, preferably, the length L1 corresponds to



along with the top sheet and the back sheet. As has been described above,
in the lamnated piece in the region (ih there is provided the bending
resi stance- enhanci ng neans 11, 12 or 13.3The bendi ng resi stance-enhanci ng
means 11, 12 and 13 conprise the center region 4a of the absorbent core 4
where the bending resistance is enhanced, the reinforcing mnenber naterial
7 such as ri/Zifoldmyrmorevafithe déngthc Lnd In sech ennfigurationgthesmisting raft the iabsorbent
such-as cardboard, respectively. By allowi ng the | am nated pi ece
in the regianicléil) of dhe emetgdence ofj itucketd+downdivrigklefidn the abisorbent article 1 can be
resi stance- enhanci ng nmeans 11, 12 or 13) to have the bending resistance of
2-fold or preventddu ldasnislithgregimi to banappliel tottheciothiregibe df pussse i n the region
(ii) as described above, the flatness degree of the absorbent article 1

when applied to arhéssbsofbent dificleUfitR@prAent iMlintibn WPAtSlihBed tethenise tigeof in
occurrence of twi sting or tucked-down wi nkl es. Still
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the samg constructions v?lﬂ be omitted by designating them by the common reference

numerals.

In the absorbent article 100 shown in Fig. 6, the absorbent core is in a two-layer
structure of an upper layer 40 and a lower layer 41. The upper layer 40 and the lower
layer 41 are respecﬁvely formed of the same materials of the absorbent core 4 as
mentioned above. That is, the upper layer 40 and the lower layer 41 are respectively
prepared by using crushed pulp or a mixture of crushed pulp and super absorbent polymers
(or highly absorbent polymers). The crushed pulp or the mixture of crushed pulp and
highly absorbent polymers is wrapped in an absorbent sheet such as tissue. In this case, it
is preferable that the upper layer 40 is formed only of crushed pulp and the lower layer 41 .
is formed of the a mixture of crushed pulp and highly absorbent pblymers, so that the
excretory liquid such as urine can be readily transferred from the upper layer 40 into the
lower layer 41. In this case, moreover, the upper layér 40 and the lower layer 41 may be
wrapped in the absorbent sheets respectively, or the upper layer 40 and the lower layer 41

may be wrapped in the absorbent sheet together. Still moreover, the upper layer 40 may



The absorbent article 100 showmn in Fig. 6 has substantially the sane
constructions as the absorbent article % shown in Figs. 1 and 2, except
for the absorbent core and bending resi ?ance-enhancing means. Therefore,
the detail ed description of the portions having the sanme constructions
will be omtted by designating themby the conmmon reference nunerals.

I n the absbeformedapnlycofchydroplylizedhydrophapic dibershte filnctiomanta Haguid-pesmeable
two-1ayer structure of an upper layer 40 and a | ower |ayer 41. The upper
| ayer 40 awcushidrelayenvso that shecexcédonyr fuid eiyectol the uppérdayerdiOds noheo smirgained
materials of the absorbent core 4 as nentioned above. That is, the upper
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pulp or a mi xture of crushed pul p and super absorbent polyners (or highly
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an embossing roll or an embossing plate. Moreover, in order to form the recesses more
securely, the embossing treatment is preferably performed under heating. For example,
the recesses can be formed by using a heat embossing roll.

In the lower layer 41, the bending resistance of the center region W1 is higher
than (preferably 2-fold or more) the bending resistance of the remaining side regions.

On the upper side (the side facing the wearer) of the lower layer 41, there is
placed the upper layer 40. The center region of the upper layer 40 has no recess unlike
the lower layer 41. Therefore, the bending resistance of the upper layer 40 in the portions
to be placed on the center region W1 is lower than the bending resistance of the lower
layer 41 in the center region W1. Due to the presence of this upper layer 40, the wearer
feels no stiffness of the lower layer 41, so that the absorbent article 100 can provide a soft
touch. As has been described above, the absorbent core where the upper and lower layers
40, 41 are laminated is provided with the center region (i) with high bending resistance and

the side regions (ii) with low bending resistance.



face of - the | ower layer 41, and the recesses 51 a, 51 b and 51c,
correspondi ng the recesses 50a, 50b and_H50c respectively, are fornmed on

t he upper face of the |lower |ayer 41. WR&R these recesses formed, the
fiber density of the conpressed portions therebetween (or thin portions of
the lower |ayer 41 due to the recesses) is increased, so that the bending
resi stance of thedditivnally,risgheaforbinentiomsdabsorbent cire,there aneformed genovese40c,
formed by using an enbossing roll or an enbossing plate. Mreover, in

order to fangekteadingCloagierdinmlye at HeC bordens, bétiveert tirosehtétOregionafiremnd thes side
preferably performed under heating. For exanple, the recesses can be
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15 ti.onal t he af orenmenti oned absorbent core, there are
formed grod#s nﬂwsmgzeéLgrefk?élKa% bs RBIPYSRi nal |y, at the borders between
the center region é and the side_ regions (||& The grooves 4Qc are
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recesses for the bending resistance-enhancing neans. In the production
process t hdhelgwerilay¢rs4l.  Further, the upper layer 40 can be readily folded at the borders

between the center region and the side regions. Therefore, the side regions of the upper
layer 40 can readily deform aiong with the side regions of the lower layer 41, so that the
absorbent article 100 as a whole can closely fit the shape of crotch region and can
correspond to the change of posture of the body.

Here, because the recesses and the grooves are formed by compressing the
absorbent core, the fiber density of the compressed portions is increased. Therefore, the
rate of absorption of the excretory liquid is accelerated in the vicinity of the recesses and
the grooves due to the capillary phenomenon. Moreover, the absorptivity is also
enhanced because the excretory liquid is readily dispersed in the lengthwise direction
through the recesses and the grooves.

In the above embodiment, the recesses for forming the bending resistance-
enhancing means (i.e., the compressed portions) are described to extend linearly and
continuously in the lengthwise direction, but they can be arranged in any shape such as

intermittent line or corrugated line or a pattern such as circle, square, triangle or the like.



preferable that the upper |ayer 40 and the |l ower |ayer 41 should be

| am nat ed before conpressing step for fiém ng the grooves, so that the
grooves 40c are in exact overlying relatfon with the grooves 41c. For
conpressing, an enbossing roll, an enbossing plate, a heat enbossing roll
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i I t ly int I hw di ti t.h
arranged | Mgy SEHIAEE e s fin EPTE APt HPvGF 6F AloHran e denging
16 “Fur hamisiee SnIGe Tyt 5 PIentEs) Breordoniodls iaples 0RR n Fissc DA
region W to f?rnlthe bendi ng resi stance-enhanci ng ggans. In a dié#gn, t he

absor bent @8 8((day Inethepmiords, an TbgR GRES 12yl MAY be agpnged an thg geyosbenty e
t he absorbent core is constructed in a nulti- |ayer structure, noreover,

the recess&ererasfig. (M. B) aed(Cante thet the abserhent artiglerin pemiagtaledavearny afso

be formed on the center region of an uppernost |ayer (top |layer) for facing
t he has been described above, the absorbent article of the present invention can prevent the

occurrence of twisting or tucked-down wrinkles during wearing; additionally, the
absorbent article of the present invention closely fits the crotch region of a user, with no
deterioration of good wearing touch or feeling. Moreover, the absorbent article of the
present invention can readily be attached to outer wear materials such as underwear.  Still
moreover, when the absorbent core is in a two-layer structure as shown in Fig. 6, the
absorbent article can provide comfortable touch at the center region of the absorbent core,
even though the bending resistance-enhancing means is provided thereto.

In the foregoing specification, the invention has been described in relation to
preferred embodiments and many details have been set forth for the Ipurpose 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/cofnprising' when used in this specification is taken to specify

the presence of stated features, integers, steps or components but does not preclude the



wearer. 'In this case, however, the total area of the recesses fornmed on the
top layer is preferably smaller than th of the recesses fornmed on a

| ayer | ower than the top layer so that t¥e absorbent article is
confortable to wear. Here, needless to say, it is also possible that the

| ower | ayer 41 having the bending resistance enhanced region is prepared
accor di ng t presdnee ox addities of boevor mvréother fehuids, 4tBers, astebsA Edmporlefits W Ebups
wor ds, anot her absorbent core |ayer may be arranged on the absorbent  core
of Fig. 4(Ahere6fB) or 4(C), so that the absorbent article is confortable to
wear . As has been descri bed above, the absorbent article of the present
i nvention can prevent the occurrence of tw sting or tucked-down wi nkl es
during wearing; additionally, the absorbent article of the present
invention closely fits the crotch region of a user, with no deterioration
of good wearing touch or feeling. Mreover, the absorbent article of the
present invention can readily be attached to outer wear materials such as
underwear. Still noreover, when the absorbent core is in a two-I|ayer
structure as shown in Fig. 6, the absorbent article can provide
confortable touch at the center region of the absorbent core, even though
t he bendi ng resi stance-enhanci ng neans is provided thereto. In the
f oregoi ng specification, the invention has been described in relation to
preferred enbodi nents 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 enbodinents and that certain of the
details described herein can be varied considerably w thout departing from
t he basic principles of the invention. Furt her,
‘conprises/conprising’ when used in this specification is taken to specify
the presence of stated features, integers, steps or conponents but does not
precl ude the _ 17 presence
or addition of one or nore other features, integers, steps, conponents or
groups thereof



18. WHAT IS CLAIMED | S: 1. An absorbent article conprising a
| am nat ed pi ece conprising a liquid- perneable top sheet, a back sheet and
an absorbent core interposed between the p sheet and the back sheet,
wherein the regi on where the absorbent core is present includes a center
regi on extending along a |l engthw se direction of the absorbent article and
side regi ONHATISCEAIMED ISie center region in a crosswi se direction
perpendi cular to the |engthw se direction, and the bending resistance of
the lanm nated pigce in Ambséewnemrc&gb@ﬁpﬁéigg R laMiratddgised Esmprising adiquid-
resi stance of the lamnated piece in the side regions. 2 A

absorbent  gfelhedbte ﬁﬁﬁdhé&% A®batle skdeflbiid dn abddPbent Borelifteypdibd betiveeh %&@tsﬂéet

region is 10 nmor nore to 60 mMmor less, at least in the center of the

absor bent ainH'tﬁf, ®akll shédfSwhERH MY RBidl Whkle' ﬂ@-abs%rgerllt core is ?resent intlhdes a

absorbent article according to claim2, wherein t ength Of the <center

region is legef %@ ?extBAlin FQSn% %”Qﬁgth% ! B AIOROSPRRL as0fbent article and, side?
An absor bent artrele accordi ng to c |ms§, Wh&r ei N grooves are formed In
Si'de 1 ogi onebio el b SefE (85gn 1 WERsbvIF: HERLEn, bERICRRCARE e,
part - ext endrig b ATeRRE B tetlte PuBRics o e o L e BabF KEWE BRI o

be fol deg. al he f ol di t. . . 6.. An_ab bent
artiche accbPiaPRod Mbending rexisEike ok the IRt sHpiptin deTPRrE M hanci ng
nmeans i s arranged in the center region, and when the absorbent article is
in no fluid absorption state, the bending resistance of the |am nated

piece in the center regjon i the | engthwi se direction is 2-fold or nore
t he bending resi $ance %?ghsﬁg’ephﬁ‘ﬁlﬁtaéﬁpf&”g&@ clagm 1, wherein the width of the center

region is 10 mm or more to 60 mm or less, at least in the center of the absorbent article in

n

the lengthwise direction.

3. An absorbent article according to claim 2, wherein the length of the

center region is 1/2-fold or more the length of the absorbent core.

4. An absorbent article according to claim 3, wherein grooves are formed in

the absorbent core, along the borders between the center region and the side regions.

5. An absorbent article according to claim 3, wherein at least the center
region is partially softened to form a folding part extending along the crosswise direction

so that the absorbent article can be folded along the folding part.

6. An absorbent article according to claim 1, wherein a bending resistance-
enhancing means is arranged in the center region, and when the absorbent article is in no
fluid absorption state, the bending resistance of the laminated piece in the center region in

the lengthwise direction is 2-fold or more the bending resistance of the laminated piece in

A




19. the side regions in the I engthw se direction, as neasured at Taber
stiffness test according to the JIS P81 7. An absor bent
article according to claim®6, wherein wh the absorbent article is in
fluid absorption state, the bending resistance of the | am nated piece in
the center region in the lengthwi se direction is equal to or nore than the
bendi ng r esiheiskieaegiofis intthelehgiiiwise dirkctitn @ neasurad asTaber stiffiessitest accotding to

| engt-hwi se direction, as nmeasured at Taber stiffness test according to the
JI'S P8125. the JIS P8125. 8. An absorbent article according to claim®6,
wherein in no fluid absorption state of the absorbent article, the bending
resi stance of the lamnated piece in the side regions in the | engthw se
direction is 19 mMN cmor nore to 400 mN cmor |ess, as neasured at Taber

stiffness test acgordi ngyt@sotbentRBdde accordin gto claim%, whereit 'Wwh&S Hebd3brbent
article according to claim®é, \/\herel n the absorbent ‘core conprises at

least two | aRiRaked ha¥ YhsorpAdd gli?@ thﬁ 'Bgtn]cﬂﬂ% ﬁ%ﬁtﬁﬂ&r@fethgflaﬁlﬁﬁtédo Ee YRS

in the center regron Is enhance I Ng resi stance-enhancl ng

means. center. regi idQ in the l%ﬂpﬁg rdﬂ-g&gqnairstehﬁél?o t%ﬁfn%?éi{ thPbdHdf rgrpegl a}‘}&%fei n

t he bendi ng fesi tance ayer e center regio

30 ST he e Boyie S i et o e
t
W t gr OOVE tF% tlaari}g 1,0 ttg?%ﬁsgéqggse Irection, at the borders et ween

the center®

8. An absorbent article according to claim 6, wherein in no fluid absorption
state of the absorbent article, the bending resistance of the laminated piece in the side
regions in the lengthwise direction is 19 mN - cm or more to 400 mN - cm or less, as

measured at Taber stiffness test according to JIS P8125.

9. An absorbent article according to claim 6, wherein the absorbent core
comprises at least two laminated layers, and the bending resistance of the lower layer in the

center region is enhanced with the bending resistance-enhancing means.

10. An absorbent article according to claim 9, wherein the bending resistance
of the upper layer in the center region is lower than that of the lower layer in the center

region.
11. An absorbent article according to claim 10, wherein the upper layer is
formed with grooves extending in the lengthwise direction, at the borders between the

center region and the side regions.

2. 'An absorbent article according to claim 11, wherein the lower layer is

Vﬂ‘ L e
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12. .An absorbent article according to claim11l, wherein the |ower |ayer

S 20 formed with
grooves which are in overlying relation w2bh the grooves formed in the
upper | ayer. 13. An absorbent article according to claim®6,

wherein the bending resistance of the absorbent core per se in the center
region is i fefeaSWiRh BRIcVed Walthidie iPEVediyitl reldtivhStit e gedovied Foratedan Biippedr e
in the side regions so that the absorbént core in the center region serves
as the bendqgguyesistance-enhancing nmeans. 14. An absor bent
article according to claim 13, wherein the absorbent core is pressurized
partially or wholly in the center region to enhance the bendi ng resistance.
15. An absorbent article according to claim 14, wherein a plurality of
recesses extendi ng,in t t hwi i i f bzl

t he absor bent cogg'in { eh%gﬁ?g¥&§gaggﬁﬁﬁﬁgqgcﬁhﬁ6,&@%&51@%}@&%@33%%%%@9
article accor.di t o, cl.aim

n 15. whergin the absor.bent core coppri,ses at.
least two | A HAARIPEET o £ e et g8 ig Moyl ok A B bens
e ©"Sisha gt LSS AL Rt B B PR oA e
wherein the bending resistance of the per layer in the center region is
| ower than trﬁ%}Pné?WFwtﬁBaE‘ﬁ‘]‘l‘%Véﬁs@ﬁe'F CREMBAS-r egi on. 18.

An absorbent article according to claim17, wherein the upper layer is

14, An absorbent article according to claim 13, wherein the absorbent core is

pressurized partially or wholly in the center region to enhance the bending resistance.

15. An absorbent article according to claim 14, wherein a plurality of
recesses extending in the lengthwise direction are formed by pressurizing the absorbent

core in the center region.

16. An absorbent article according to claim 15, wherein the absorbent core
comprises at least two laminated layers, and the bending resistance of the lower layer in the

center region is enhanced with the bending resistance-enhancing means.

17. An absorbent article according to claim 16, wherein the bending
resistance of the upper layer in the center region is lower than that of the lower layer in the

center region.

18. An absorbent article according to claim 17, wherein the upper layer is
formed with grooves extending in the lengthwise direction, at the borders between the

center region and the side regions.

\
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formed -w th grooves extending in the | engthw se diréction, at the borders
between the center region and the side regions.

21 19. An absorbent articl edccor di ng to claim 18, wherein the
|l ower layer is formed with grooves which are in overlying relation with
the grooves forned in the upper |ayer. 20. An absor bent

article accordingot o clAgi sBsbrbenh eftitleactofdinhg t® kil 8YRiHREdIn th@lcwerahyersis
arranged in the center region, inside or outside the absorbent core, so

that the rginddowith BeboVBSHBIChERé ﬁfbé’érlyﬁ% fepitionswiththelpPH6Ve8 Formed in the upper
resi st ance- enhanci ng neans. 1. An absorbent article
according tg.¢l aim20, wherein the absorbent core conprises at |east two

| ami nated |ayers, and the bending resistance of the lower layer in the
center region is enhanced with the bendi ng resi stance-enhanci ng neans.
22. An absorbent article according to claim 21, wherein the bending

resi stance of the,upper,.| L. 1. rregdi i r . f
the | ower | ayer ﬁr‘? t he %@%ﬁ@;ﬁ?%%ﬁ%ﬁ&g to c%&%yieke?&ﬁﬁexégosoxp ggﬁ%mboer
article accordi. to clai.m22, wherein the, upper .l ayer ,is, formed wth

G coves oxBHEAIGS PTTEFR P i EFRIPoRBigR: LRACT oues HE abshepCiog, ot e
center region,and the side, regions. . 24. An absorbent article
accor di ng - (ENGg,embey Matesial seTMES 7 e Pendipgepesistancs-RRAGNRMTINY o oves
which are in overlying relation with the grooves forned in the upper

| ayer.

21. An absorbent article according to claim 20, wherein the absorbent core
comprises at least two laminated layers, and the bending resistance of the lower layer in the

center region is enhanced with the bending resistance-enhancing means.

22. An absorbent article according to claim 21, wherein the bending
resistance of the upper layer in the center region is lower than that of the lower layer in the

center region.

23. An absorbent article according to claim 22, wherein the upper layer is
formed with grooves extending in the lengthwise direction, at the borders between the

center region and the side regions.

24, An absorbent article according to claim 23, wherein the lower layer is
formed with grooves which are in overlying relation with the grooves formed in the upper

layer.

25. An absorbent article according to claim 6, wherein the width of the center

region is 10 mm or more to 60 mm or less, at least in the center of the absorbent article in

i

the lengthwise direction.




25. An absorbent article according to claim®6, wherein the width of the
center region is 10 mmor nore to 60 n&@r | ess, at least in the center of
S ir

t he absorbent article in the | engthw ection.

22 26. An absorbent article according to claim 25, wherein
the length of the center region is 1/2-fold or nore the |l ength of the
absor bent core. 27. An absorbent article according to claim

26, wherein grooves are forned in the absorbent core, along the borders

between the centgg regaanabaoiehhgrtitiedacchbRlih® S claim 25, wherein 2Be length\of the
absorbent article according to claim 26, wherein at |east the center

region is Q,éiftéril@giloﬂ i$ DRLIBIesH théreiths BhgthfoPlitt 4oBehticopxt €ndi ng al ong the
crosswi se direction so that the absorbent article can be fol ded al ong the

fol ding part.

217. An absorbent article according to claim 26, wherein grooves are formed

in the absorbent core, along the borders between the center region and the side regions.

28. An absorbent article according to claim 26, wherein at least the center
region is partially softened to form a folding part extending along the crosswise direction

so that the absorbent article can be folded along the folding part.
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